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EP-01 

Evaluat+on of Treatment Response +n Breast Cancer-Related Lymphedema Us+ng Est+mated 0-
kHz B+o+mpedance (R0): A Prospect+ve Study 

Cho Rong Bae 
 
Department of Phys0cal Med0c0ne and Rehab0l0tat0on, Korea Un0vers0ty Anam Hosp0tal, Seoul, Korea 
 

OBJECTIVE: B+o+mpedance analys+s (BIA) +s a method used to evaluate body compos+t+on and flu+d 
d+str+but+on, and +t has been appl+ed +n both the d+agnos+s and treatment mon+tor+ng of lymphedema. 
Low-frequency currents +n BIA are known to better reflect extracellular flu+d, wh+ch +s part+cularly 
relevant +n lymphedema. When a 0-kHz current +s appl+ed, all current flows exclus+vely through the 
extracellular flu+d; thus, the +mpedance measured at 0 kHz (R0) represents the +mpedance of 
extracellular flu+d alone. Although R0 offers a prec+se reflect+on of flu+d status +n pat+ents w+th 
lymphedema, +t cannot be d+rectly measured us+ng current BIA dev+ces. Therefore, +n cl+n+cal pract+ce, 
low-frequency +mpedance measurements below 5 kHz are often used as a subst+tute. Th+s study 
a+med to assess the treatment effect of complex decongest+ve phys+cal therapy (CDPT) +n pat+ents 
w+th breast cancer-related lymphedema (BCRL) by analyz+ng changes +n R0. 
MATERIAL AND METHODS: Th+s prospect+ve study +ncluded 50 pat+ents w+th suspected 
lymphedema follow+ng breast cancer treatment and conf+rmed lymphat+c dysfunct+on on 
lymphosc+nt+graphy. All part+c+pants underwent a 10-sess+on CDPT program, adm+n+stered once 
weekly. C+rcumference measurements were taken before and after treatment at 10 cm above the 
elbow, at the elbow, and 10 cm below the elbow. The l+mb volume (Vol) was der+ved from the 
measured c+rcumference us+ng the truncated cone formula. The change +n l+mb volume (dVol) was 
calculated us+ng the follow+ng formula: dVol = (pre Vol - post Vol) / pre Vol. The expected 0-kHz 
+mpedance (R0) of both upper extrem+t+es was est+mated, and the change +n R0 (dR0) was calculated 
us+ng the follow+ng formula: dR0 = (pre R0 - post R0) / pre R0. Correlat+on between dR0 and dVol was 
analyzed, and an opt+mal cutoff value of dR0 for reflect+ng cl+n+cally mean+ngful volume reduct+on was 
determ+ned v+a ROC curve analys+s. 
RESULT: The c+rcumference at 10 cm above the elbow s+gn+f+cantly +mproved after treatment (p = 
0.039). Although dVol showed a tendency toward +mprovement post-treatment, the change was not 
stat+st+cally s+gn+f+cant (p = 0.152 and p = 0.109, respect+vely). A stat+st+cally s+gn+f+cant negat+ve 
correlat+on was found between dR0 and dVol (r = –0.666, p < 0.001). The opt+mal cutoff value of dR0 
+nd+cat+ng s+gn+f+cant volume +mprovement was –0.33, as determ+ned by ROC curve analys+s. 
CONCLUSION: Changes +n est+mated R0 were s+gn+f+cantly correlated w+th volume reduct+on +n 
pat+ents w+th breast cancer-related lymphedema. A dR0 cutoff value of –0.33 may serve as a useful 
threshold for +dent+fy+ng cl+n+cally mean+ngful treatment response. These f+nd+ngs suggest that R0-
based b+o+mpedance analys+s could offer a pract+cal and object+ve tool for evaluat+ng treatment 
eff+cacy +n BCRL. 
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Table 1. Character+st+cs of pat+ents w+th lymphedema and changes +n parameters after CDPT. 

 In+t+al Follow-up p-value 

Age (yr) 57.46 ± 9.12   

Les+on s+de    

R+ght 23   

Left 27   

BMI (kg/m2) 24.25 ± 3.65 23.02 ± 2.88 0.899 

Cancer treatment    

Surgery 50   

Chemotherapy 10   

Chemotherapy + Rad+otherapy 31   

L+mb c+rcumference (cm)    

Above elbow 10cm 27.27 ± 2.78 26.87 ± 3.20 0.032* 

Elbow 24.45 ± 1.92 24.19 ± 2.09 0.121 

Below elbow 10cm 22.43 ± 2.19 22.24 ± 2.38 0.297 

L+mb volume (mL) 977.4 ± 164.3 957.4 ± 191.7 0.152 

B+o+mpedance analys+s    

0 kHz +mpedance 370.18 ± 77.15 373.37 ± 76.37 0.794 

CDPT, complex decongest0ve phys0cal therapy; BMI, body mass 0ndex. *p<0.05. 
 
 
 
 
 
 



 

EP-02 

Lessons Learnt from an 15-year Exper+ence w+th Lymphat+c Surgery: Techn+cal Cons+derat+ons 
to Reduce Morb+d+ty 

Pedro C+udad 
 
Pedro C0udad 
 

OBJECTIVE: Compl+cat+ons exper+enced dur+ng lymphat+c surgery have not been ub+qu+tously 
reported, and l+ttle has been descr+bed regard+ng how to prevent them. We present a rev+ew of 
compl+cat+ons reported dur+ng the surg+cal management of lymphedema and our exper+ence w+th 
techn+cal cons+derat+ons to reduce morb+d+ty from lymphat+c surgery. 
MATERIAL AND METHODS: Based on the compl+cat+ons +dent+f+ed dur+ng the past 15 years, we 
d+scussed the best approach for reduc+ng the +nc+dence of compl+cat+ons dur+ng lymphat+c surgery 
based on our exper+ence. 
RESULT: The most common compl+cat+ons us+ng gro+n vascular+zed lymph node transfer (VLNT), 
submental VLNT, lateral thorac+c VLNT, and supraclav+cular VLNT +ncluded delayed wound heal+ng, 
seroma and hematoma format+on, lymphat+c flu+d leakage, +atrogen+c lymphedema, soft-t+ssue 
+nfect+on, venous congest+on, marg+nal nerve pseudoparalys+s, and part+al flap loss. Regard+ng +ntra-
abdom+nal lymph node flaps, +nc+s+onal hern+a, hematoma, lymphat+c flu+d leakage, and postoperat+ve 
+leus were commonly reported. Follow+ng suct+on-ass+sted l+pectomy, s+gn+f+cant blood loss and 
trans+ent paresthes+a were frequently reported. The reported compl+cat+ons of exc+s+onal procedures 
+ncluded soft-t+ssue +nfect+ons, seroma and hematoma format+on, sk+n-graft loss, s+gn+f+cant blood loss, 
and m+nor sk+n flap necros+s. 
CONCLUSION: Ev+dently, lymphedema cont+nues to represent a challeng+ng cond+t+on; however, 
thorough pat+ent select+on, compl+ance w+th phys+otherapy, and an exper+enced surgeon w+th adequate 
understand+ng of the lymphat+c system can help max+m+ze the safety of lymphat+c surgery. 

 
 
Keywords:  +ntraoperat+ve compl+cat+ons, lymph nodes, lymphat+c vessels, lymphedema, 
postoperat+ve compl+cat+ons, surg+cal procedures. 
 
 
 
 
 
 



 

EP-03 

What L+pedema Pat+ents Wonder: An Analys+s of AI Responses +n Terms of Qual+ty, Rel+ab+l+ty, 
and Readab+l+ty 

Ilhan Cel+l Ozbek 
 
Department of Phys0cal Med0c0ne and Rehab0l0tat0on, Un0vers0ty of Health Sc0ence, Der0nce Tra0n0ng 
and Research Hosp0tal, Kocael0, Türk0ye 
 
 

OBJECTIVE: L+pedema +s a chron+c and progress+ve d+sease character+zed by the abnormal 
accumulat+on of ad+pose t+ssue, typ+cally +n the lower extrem+t+es. Often m+staken for obes+ty and 
lymphedema, l+pedema presents w+th symptoms such as pa+n, easy bru+s+ng, and movement 
restr+ct+ons. Access to accurate +nformat+on +s cruc+al for pat+ents to ach+eve the correct d+agnos+s and 
appropr+ate treatment opt+ons. 
In recent years, AI-powered +nformat+on sources have become w+dely used by pat+ents seek+ng 
knowledge about l+pedema. However, there +s a lack of data regard+ng the adequacy of +nformat+on 
obta+ned from these sources +n terms of readab+l+ty, qual+ty, and rel+ab+l+ty. Th+s study a+ms to evaluate 
the readab+l+ty, qual+ty, and rel+ab+l+ty of AI-generated responses to frequently asked quest+ons about 
l+pedema. 
MATERIAL AND METHODS: To better understand the +nformat+on-seek+ng behav+ors of l+pedema 
pat+ents, a comprehens+ve l+terature rev+ew was conducted. Add+t+onally, var+ous pat+ent forums, soc+al 
med+a groups, and onl+ne health platforms were exam+ned. Through th+s process, the most frequently 
d+scussed top+cs, +nformat+on gaps, and common quest+ons d+rected at healthcare profess+onals were 
analyzed. Based on the collected data, 16 key quest+ons that pat+ents most commonly ask about 
l+pedema were +dent+f+ed. 
These selected quest+ons were +nd+v+dually subm+tted to the AI chatbot ChatGPT-4o. To prevent b+as 
ar+s+ng from sequent+al responses, each quest+on was processed +n a separate sess+on. The obta+ned 
responses were arch+ved +n a publ+cly access+ble database for evaluat+on +n terms of readab+l+ty, 
qual+ty, and rel+ab+l+ty. The responses can be accessed at: https://arch+ve.org/deta+ls/chatgpt-l+pedema-
answer. 
For readab+l+ty analys+s, the follow+ng +nd+ces were used: S+mple Measure of Gobbledygook (SMOG), 
Automated Readab+l+ty Index (ARI), Gunn+ng Fog Index (GFOG), Flesch-K+nca+d Grade Level (FKGL), 
Coleman-L+au Index (CLI), and Flesch Read+ng Ease Score (FRES). 
For qual+ty assessment, the Ensur+ng Qual+ty Informat+on for Pat+ents (EQIP) score and Global Qual+ty 
Score (GQS) were appl+ed. 
For rel+ab+l+ty evaluat+on, the Journal of Amer+can Med+cal Assoc+at+on (JAMA) cr+ter+a and mDISCERN 
score were ut+l+zed. 
 



 

RESULT: The average readab+l+ty scores of the AI-generated texts were as follows: 
SMOG: 14.33 ± 1.41 
ARI: 11.98 ± 1.96 
GFOG: 15.73 ± 2.37 
FKGL: 13.25 ± 1.85 
CLI: 14.20 ± 1.89 
FRES: 27.96 ± 10.93 
The readab+l+ty level of AI responses was s+gn+f+cantly h+gher than the recommended 6th-grade level (p 
< 0.001). These f+nd+ngs +nd+cate that the texts requ+re approx+mately 13 years of educat+on to 
understand, mak+ng them potent+ally d+ff+cult for pat+ents to comprehend. 
The qual+ty assessment scores were as follows: 
EQIP: 47.99 ± 4.64 
GQS: 3.00 ± 1.09 
Accord+ng to the EQIP evaluat+on, 68.8% of the texts conta+ned ser+ous qual+ty +ssues, wh+le 31.2% 
had m+nor qual+ty concerns. Based on the GQS scores, 31.3% of the texts were class+f+ed as low 
qual+ty, 25% as med+um qual+ty, and 43.7% as h+gh qual+ty. 
The rel+ab+l+ty assessment results were: 
JAMA Score: 0.00 
mDISCERN Score: 1.75 ± 0.44 
Accord+ng to the JAMA cr+ter+a, all texts conta+ned +nsuff+c+ent data. Based on the mDISCERN 
analys+s, 25% of the texts were class+f+ed as very poor, wh+le 75% were categor+zed as poor. 
CONCLUSION: Th+s study demonstrates that AI-generated responses regard+ng l+pedema are not 
suff+c+ently readable for pat+ent comprehens+on and are +nadequate +n terms of qual+ty and rel+ab+l+ty. 
AI-based med+cal +nformat+on sources should be further developed to prov+de clearer, more rel+able, 
and h+gher-qual+ty content to support pat+ent educat+on. 

 
 
Keywords:  L+pedema, art+f+c+al +ntell+gence, ChatGPT, onl+ne med+cal +nformat+on. 
 
 
 



 

F+gure - Qual+ty and Readab+l+ty Analys+s 

 
 
 
 



 

Frequently Asked Quest+ons About L+pedema 

What +s l+pedema, and how +s +t def+ned? 

Are there d+fferent stages or types of l+pedema? 

How common +s l+pedema +n the populat+on? 

What are the most not+ceable symptoms of l+pedema? 

What are the underly+ng causes of l+pedema? 

What factors +ncrease the r+sk of develop+ng l+pedema? 

What health problems can l+pedema lead to +f +t progresses? 

How +s l+pedema d+agnosed? 

What tests or +mag+ng methods are used to d+agnose l+pedema? 

What are the stages of l+pedema, and how are they class+f+ed? 

Can l+pedema be treated? What treatment opt+ons are ava+lable? 

What +s the recovery process l+ke after l+pedema treatment? 

Is +t poss+ble to prevent l+pedema or reduce +ts r+sk? 

How does l+v+ng w+th l+pedema affect da+ly l+fe? 

What l+festyle changes and self-care methods are recommended for l+pedema pat+ents? 

When should someone w+th suspected l+pedema see a doctor? 

 
 
 
 
 
 
 



 

EP-04 

A Case of L+pedema w+th Delayed D+agnos+s, S+gn+f+cant Pa+n, and Loss of Qual+ty of L+fe 

Ilhan Cel+l Ozbek 
 
Department of Phys0cal Med0c0ne and Rehab0l0tat0on, Un0vers0ty of Health Sc0ence, Der0nce Tra0n0ng 
and Research Hosp0tal, Kocael0, Turkey 
 

OBJECTIVE: L+pedema +s a chron+c and progress+ve ad+pose t+ssue d+sorder, pr+mar+ly seen +n 
women, tr+ggered by hormonal changes and assoc+ated w+th genet+c pred+spos+t+on. Its most d+st+nct+ve 
feature +s the symmetr+cal accumulat+on of fat +n the lower extrem+t+es that does not extend d+stal to the 
ankle, mean+ng the feet are generally spared. Th+s character+st+c +s cr+t+cal +n d+fferent+at+ng l+pedema 
from other cond+t+ons such as lymphedema and obes+ty. Pat+ents often exper+ence pa+n upon 
palpat+on, easy bru+s+ng, a sensat+on of swell+ng, and funct+onal l+m+tat+ons. However, due to cl+n+cal 
s+m+lar+t+es, l+pedema +s frequently m+sd+agnosed as lymphedema, venous +nsuff+c+ency, myxedema, or 
s+mple obes+ty, lead+ng to d+agnost+c delays and +nadequate treatment. In th+s case report, the 
d+agnost+c process, d+fferent+al d+agnos+s, and the +mpact of advanced-stage l+pedema on da+ly l+fe w+ll 
be emphas+zed. 
CASE: A 65-year-old female pat+ent presented to our outpat+ent cl+n+c w+th compla+nts of progress+vely 
+ncreas+ng lower extrem+ty swell+ng for about 15 years, w+despread leg pa+n, tenderness, easy 
bru+s+ng, d+ff+culty walk+ng, and s+gn+f+cant l+m+tat+ons +n da+ly act+v+t+es (Image-1). It was learned that 
the symptoms accelerated part+cularly after menopause and efforts to lose we+ght d+d not result +n a 
mean+ngful reduct+on +n leg volume. The pat+ent reported +nab+l+ty to stand for long per+ods, d+ff+culty 
cl+mb+ng sta+rs, trouble s+tt+ng and stand+ng, and problems fall+ng asleep at n+ght due to leg pa+n. A 
fam+ly h+story of s+m+lar compla+nts +n her s+ster supported genet+c pred+spos+t+on. There was no h+story 
of system+c d+sease. He+ght: 160 cm, We+ght: 96 kg, BMI: 37.5 kg/m². 
Phys+cal Exam+nat+on 
• Symmetr+cal, nodular, soft but d+st+nctly pa+nful fat t+ssue accumulat+on on palpat+on +n the lower 
extrem+t+es 
• Increased fat t+ssue and hang+ng fat lobules over the knees, +nner th+ghs, and h+ps 
• W+despread telang+ectas+as and ecchymoses 
• Complete spar+ng of the area below the ankle, no p+tt+ng edema, Stemmer s+gn negat+ve 
• M+n+mal truncal ad+pos+ty 
• Funct+onal l+m+tat+on due to loss of balance and pa+n wh+le walk+ng 
 
Laboratory and Imag+ng 
• Hb: 11.2 g/dL, TSH: 1.1 µIU/mL, Fast+ng glucose: 98 mg/dL, HbA1c: 5.5% 
• Thyro+d, l+ver, k+dney funct+ons and D-d+mer: normal 
• Venous Doppler Ultrasound: normal 
• Soft t+ssue Ultrasound: d+ffuse th+cken+ng and heterogene+ty of subcutaneous fat t+ssue, no edema 
 
D+fferent+al D+agnos+s 
• Lymphedema: feet spared, Stemmer negat+ve → excluded 
• Obes+ty: local+zed and res+stant fat d+str+but+on → excluded 
• Venous +nsuff+c+ency: normal Doppler and sk+n f+nd+ngs → excluded 
• Myxedema: normal thyro+d, no mucopolysacchar+de accumulat+on → excluded 
• Dercum’s d+sease: no l+pomatous masses → excluded 



 

D+agnos+s 
Based on phys+cal exam+nat+on and cl+n+cal evaluat+on, the pat+ent was d+agnosed w+th Stage 3 
l+pedema. 
 
Treatment and Follow-up 
• Compress+on stock+ngs, exerc+se, and postural educat+on 
• Manual lymphat+c dra+nage 
• Sleep hyg+ene educat+on 
• Opt+onal advanced-stage surg+cal treatment (l+posuct+on) planned 
Var+ous quest+onna+res were adm+n+stered to more object+vely assess the pat+ent’s cl+n+cal status 
regard+ng pa+n, sleep qual+ty, depress+on, and qual+ty of l+fe, and the results are presented +n Table-1. 
RESULT: Th+s case presents typ+cal features of l+pedema (foot spar+ng, symmetr+cal fat accumulat+on, 
pa+n on palpat+on, telang+ectas+a, bru+s+ng, res+stance to we+ght loss) wh+le also h+ghl+ght+ng less 
emphas+zed aspects such as sleep d+sturbances related to pa+n, depress+ve symptoms, and severe 
funct+onal +mpa+rment. Other cl+n+cal cond+t+ons, part+cularly lymphedema, were excluded +n the 
d+fferent+al d+agnos+s, and the d+agnos+s was establ+shed cl+n+cally. 
L+pedema +s not merely an aesthet+c problem; over t+me, +t can lead to ser+ous phys+cal, funct+onal, and 
psychosoc+al deter+orat+on. As +n th+s case, delayed d+agnos+s decreases qual+ty of l+fe and causes 
soc+al +solat+on. Therefore, early d+agnos+s, hol+st+c evaluat+on, and personal+zed treatment are 
essent+al. 

 
 
Keywords:  L+pedema, Chron+c ad+pose t+ssue d+sorder, Qual+ty of l+fe, Funct+onal +mpa+rment 
 
 
 



 

Cl+n+cal appearance of the lower extrem+t+es +n advanced-stage l+pedema 

 
The 0mage shows b0lateral symmetr0cal enlargement of the lower extrem0t0es w0th spar0ng of the feet, 
cons0stent w0th stage 3 l0pedema. Not0ceable nodular subcutaneous fat accumulat0on, sk0n lax0ty, and 
fat lobules are v0s0ble, part0cularly around the th0ghs and knees. 
 
 
 



 

Object+ve Quest+onna+re Assessments 

Scale / Quest+onna+re Score Comment 

VAS (Pa+n) 7/10 Severe pa+n, espec+ally worsened after prolonged stand+ng 

PSQI (Sleep Qual+ty) 12/21 D+ff+culty fall+ng asleep, n+ght awaken+ngs; poor sleep 
qual+ty 

Beck Depress+on Inventory 18/63 M+ld depress+on; mood affected by pa+n and funct+onal loss 

SF-36 Phys+cal Funct+on 40/100 L+m+tat+ons cl+mb+ng sta+rs and prolonged stand+ng 

SF-36 Pa+n 35/100 Pa+n negat+vely +mpacts da+ly l+fe 

SF-36 General Health 
Percept+on 45/100 Pat+ent perce+ves worsen+ng health 

SF-36 Energy / V+tal+ty 30/100 Early fat+gue dur+ng da+ly act+v+t+es 

SF-36 Soc+al Funct+on 55/100 Reduced soc+al part+c+pat+on and w+thdrawal 

SF-36 Mental Health 60/100 Reduced soc+al part+c+pat+on and w+thdrawal 

 
 
 
 
 
 
 



 

EP-05 

L+pedema Awareness: An Age-Based Evaluat+on +n Women Attend+ng a Phys+cal Med+c+ne and 
Rehab+l+tat+on Outpat+ent Cl+n+c 

Ilhan Cel+l Ozbek 
 

Department of Phys0cal Med0c0ne and Rehab0l0tat0on, Un0vers0ty of Health Sc0ence, Der0nce Tra0n0ng 
and Research Hosp0tal, Kocael0, Turkey 
 
 

OBJECTIVE: L+pedema +s a chron+c and progress+ve cond+t+on character+zed by symmetr+cal fat 
accumulat+on +n the lower extrem+t+es. It predom+nantly affects women and +s often m+sd+agnosed as 
obes+ty or lymphedema, lead+ng to delays +n d+agnos+s. W+thout early detect+on, +t can s+gn+f+cantly 
+mpa+r qual+ty of l+fe. Awareness of l+pedema +s generally low both among the general populat+on and 
healthcare profess+onals. Th+s study a+ms to evaluate l+pedema awareness among women attend+ng a 
phys+cal med+c+ne and rehab+l+tat+on (PM&R) outpat+ent cl+n+c and to assess the relat+onsh+p between 
awareness and age. 
MATERIAL AND METHODS: Th+s cross-sect+onal study +ncluded a total of 120 female part+c+pants 
aged over 18 who presented to the PM&R outpat+ent cl+n+c of a un+vers+ty hosp+tal. The part+c+pants 
were d+v+ded +nto two age groups: 
• Group 1: 18–45 years (n=60) 
• Group 2: ≥46 years (n=60) 
A structured 15-+tem quest+onna+re assess+ng awareness of l+pedema was adm+n+stered (Table-1). The 
quest+onna+re was categor+zed under three doma+ns: general knowledge, cl+n+cal features, and 
d+agnos+s/treatment knowledge. Each correct answer was scored as one po+nt. Part+c+pants scor+ng 9 
or above were cons+dered to have “good awareness.” Demograph+c data were also collected. 
RESULT: The mean age of the part+c+pants was 46.3 ± 12.5 years. The average total awareness score 
+n the overall sample was 5.6 ± 2.1. Group 1 had a mean score of 6.3 ± 2.0, wh+le Group 2 had a 
mean of 4.9 ± 1.9. Awareness levels were s+gn+f+cantly h+gher +n the younger age group (p < 0.001). 
The proport+on of part+c+pants w+th good awareness was 22% +n Group 1 and 7% +n Group 2, +nd+cat+ng 
h+gher knowledge levels among younger women. 
Subgroup analys+s revealed the follow+ng: 
• General Knowledge: 42% of Group 1 and 26% of Group 2 part+c+pants knew that l+pedema +s more 
common +n women. Recogn+t+on of the cond+t+on as +nvolv+ng symmetr+c fat accumulat+on was 36% +n 
Group 1 and 20% +n Group 2. 
• Cl+n+cal Features: The proport+on of part+c+pants who correctly +dent+f+ed symptoms such as pa+n, 
easy bru+s+ng, and tenderness was 34% +n Group 1 and 18% +n Group 2. Less than 25% of 
part+c+pants +n e+ther group were aware that the hands and feet are typ+cally not affected +n l+pedema. 
• D+agnos+s and Treatment Knowledge: In Group 1, 31% were aware that l+pedema does not resolve 
w+th d+et+ng alone, compared to 14% +n Group 2. Knowledge of the l+m+ted role of +mag+ng +n d+agnos+s 
was present +n 28% of Group 1 and 11% of Group 2. Awareness of surg+cal treatment opt+ons was low 
+n both groups, w+th only 22% of the overall sample report+ng any knowledge. 
In both age groups, awareness that l+pedema may be l+nked to hormonal changes was low (30%). 
Add+t+onally, fewer than 35% of part+c+pants knew that l+pedema can be m+staken for obes+ty or 
lymphedema. 
 



 

CONCLUSION: L+pedema awareness among women attend+ng the PM&R outpat+ent cl+n+c +s 
generally low and decreases s+gn+f+cantly w+th age. Younger +nd+v+duals tend to have h+gher 
awareness, poss+bly due to greater access to d+g+tal resources and better health l+teracy. Lack of 
knowledge regard+ng d+agnost+c and treatment processes may lead to delayed d+agnos+s. Therefore: 
• Educat+onal mater+als and brochures should be prov+ded +n outpat+ent sett+ngs. 
• Br+ef screen+ng quest+ons should be +ncorporated +nto rout+ne evaluat+ons. 
• Commun+ty-based awareness campa+gns should be launched to support early d+agnos+s. 
Th+s study underscores the +mportance of awareness +n+t+at+ves and serves as a prel+m+nary step 
toward broader research efforts +n th+s f+eld 
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Quest+onna+re Content and Response Opt+ons 

Quest+on Content Response 
Opt+ons 

1.Have you heard of l+pedema before? Yes / No 

2.Do you know that l+pedema +s more common +n women? Yes / No / Not 
sure 

3.Do you know that l+pedema +s character+zed by abnormal fat accumulat+on? Yes / No / Not 
sure 

4.Do you know that l+pedema can occur dur+ng hormonal changes? Yes / No / Not 
sure 

5.Do you know that l+pedema can have a genet+c pred+spos+t+on? Yes / No / Not 
sure 

6.Do you know that l+pedema +nvolves symmetr+cal fat accumulat+on? Yes / No / Not 
sure 

7.Do you know that the hands and feet are usually not affected? Yes / No / Not 
sure 

8.Do you know that easy bru+s+ng and tenderness occur +n l+pedema? Yes / No / Not 
sure 

9.Do you know that l+pedema +s a progress+ve d+sease? Yes / No / Not 
sure 



 

10.Do you know that l+pedema can be confused w+th other d+seases? Yes / No / Not 
sure 

11.Do you know that l+pedema can be d+agnosed by cl+n+cal exam+nat+on? Yes / No / Not 
sure 

12.Do you know that +mag+ng methods have a l+m+ted role +n d+agnos+s? Yes / No / Not 
sure 

13.Do you know that l+festyle changes, phys+cal therapy, and compress+on are 
benef+c+al? 

Yes / No / Not 
sure 

14.Do you know that we+ght loss does not cure l+pedema but only rel+eves 
symptoms? 

Yes / No / Not 
sure 

15.Do you know that surg+cal methods l+ke l+posuct+on are treatment opt+ons +n 
advanced stages? 

Yes / No / Not 
sure 

General knowledge and awareness about l0pedema (Quest0ons 1–5) Cl0n0cal features (Quest0ons 6–
10) D0agnos0s and treatment knowledge (Quest0ons 11–15) 
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OBJECTIVE: L+pedema +s a chron+c and progress+ve soft t+ssue d+sorder predom+nantly seen +n 
women,character+zed by symmetr+cal fat accumulat+on +n the lower extrem+t+es,tenderness,pa+n,and 
edema.Due to +ts s+m+lar+ty to obes+ty or lymphedema,d+agnos+s +s often delayed.In advanced 
stages,mob+l+ty loss,phys+cal +nact+v+ty,and s+gn+f+cant l+m+tat+ons +n da+ly l+fe act+v+t+es are 
observed.These factors may +ncrease the r+sk of develop+ng sarcopen+a,wh+ch +s marked by a 
decrease +n muscle strength and mass. 
Although sarcopen+a +s generally assoc+ated w+th elderly +nd+v+duals,+t +s also a common cl+n+cal +ssue 
affect+ng funct+onal +ndependence +n other pat+ent groups exper+enc+ng phys+cal l+m+tat+ons and 
+nact+v+ty.L+pedema and sarcopen+a may be two +nterrelated processes that potent+ally exacerbate one 
another.However, data on the prevalence of sarcopen+a +n l+pedema pat+ents are l+m+ted. 
Th+s study a+med to evaluate sarcopen+a +n women d+agnosed w+th l+pedema by assess+ng muscle 
th+ckness and funct+onal performance,and to +nvest+gate the relat+onsh+p between l+pedema stage and 
the prevalence of sarcopen+a. 
MATERIAL AND METHODS: Th+s cross-sect+onal p+lot study +ncluded 12 female pat+ents who were 
d+agnosed w+th lower extrem+ty l+pedema and presented to a phys+cal med+c+ne and rehab+l+tat+on 
outpat+ent cl+n+c.L+pedema stag+ng was performed us+ng the Wold class+f+cat+on. 
Inclus+on cr+ter+a: 
• Age ≥18 years 
• Cl+n+cal d+agnos+s of lower extrem+ty l+pedema 
Exclus+on cr+ter+a: 
• Lower extrem+ty surgery(e.g.,knee prosthes+s,men+scus surgery) 
• Per+pheral nerve +njury 
• Inab+l+ty to walk due to advanced osteoarthr+t+s 
• Neuromuscular d+sease 
• Act+ve oncolog+cal d+sease or system+c +nflammatory cond+t+on 
Muscle mass was assessed v+a rectus femor+s muscle th+ckness.Measurements were taken us+ng the 
ESAOTE MyLabX7 Exp ultrasound system(ESAOTE S.p.A, Genoa, Italy)w+th a l+near probe operat+ng 
+n the 4–15 MHz frequency range(F+g-1A).Pat+ents were pos+t+oned sup+ne w+th muscles relaxed, and 
measurements were obta+ned at the m+dpo+nt between the lateral femoral condyle and the greater 
trochanter(F+g-1B).The mean of three measurements taken w+th m+n+mal compress+on was used. A 
rectus femor+s th+ckness of <10 mm was cons+dered +nd+cat+ve of low muscle mass. 
Muscle funct+on was evaluated us+ng the 5 T+mes S+t-to-Stand Test(Cha+r Stand Test -CST).Pat+ents 
who requ+red ≥12 seconds or were unable to complete the test were cons+dered to have low muscle 
funct+on. 
Cons+der+ng that body mass +ndex(BMI)may be elevated +n +nd+v+duals w+th l+pedema due to d+sease-
spec+f+c fat accumulat+on,d+rect measurement of muscle th+ckness was preferred over rat+o-based 
methods l+ke STAR +n th+s study. 
Pat+ents w+th both low muscle mass and low muscle funct+on were def+ned as “sarcopen+c.” 



 

RESULT: The mean age of the 12 part+c+pants was 48.6 ± 5.8 years,and the mean BMI was 33.9 ± 5.1 
kg/m². 
L+pedema stage d+str+but+on was as follows: 
• Stage II(n=2) 
• Stage III(n=6) 
• Stage IV(n=4) 
All part+c+pants underwent the 5 CST: 
• Stage II:Mean CST t+me was 10.5±0.7 seconds 
• Stage III:Mean CST t+me was 13.7±1.2 seconds (4 pat+ents had t+mes ≥12 seconds) 
• Stage IV:Mean CST t+me was 16.8±1.6 seconds (all pat+ents had t+mes ≥12 seconds) 
Rectus femor+s muscle th+ckness was successfully measured +n all pat+ents: 
• Stage II:Mean th+ckness =14.2±1.1 mm 
• Stage III:Mean th+ckness =10.1±0.9 mm 
• Stage IV:Mean th+ckness =8.3±1.0 mm 
All Stage IV pat+ents had a muscle th+ckness below 10mm. 
Sarcopen+a was d+agnosed +n pat+ents w+th CST t+me ≥12 seconds and rectus femor+s th+ckness <10 
mm. 
• No sarcopen+a was detected +n Stage II pat+ents. 
• 4 out of 6 Stage III pat+ents(66.6%) were d+agnosed w+th sarcopen+a. 
• All Stage IV pat+ents(100%) were d+agnosed w+th sarcopen+a. 
CONCLUSION: Th+s p+lot study found that sarcopen+a +s more frequently observed +n female pat+ents 
w+th l+pedema,part+cularly +n advanced stages of the d+sease.Both reduced muscle th+ckness and 
decreased funct+onal capac+ty became more ev+dent as the stage of l+pedema progressed. 
These f+nd+ngs suggest that l+pedema +s not solely l+m+ted to fat t+ssue +nvolvement, but +n later 
stages,+t may also negat+vely +mpact muscle structure and funct+on. 
Our study h+ghl+ghts the +mportance of evaluat+ng muscle health +n the management of l+pedema and 
serves as a prel+m+nary step toward more comprehens+ve research +n th+s f+eld. 
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F+gure 1A/1B 

 
F0gure 1. (A) Ultrasound 0mage show0ng the measurement of rectus femor0s muscle th0ckness. (B) 
Cl0n0cal photograph of the pat0ent 0n sup0ne pos0t0on demonstrat0ng lower extrem0ty swell0ng. 
Measurements were taken at the m0dpo0nt between the lateral femoral condyle and the greater 
trochanter, w0th the muscle 0n a relaxed state 
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OBJECTIVE: Th+s study +s a+med to explore the d+rect effects of low-level laser therapy (LLLT) at 
d+fferent wavelengths on lymphat+c mot+l+ty healthy +nd+v+duals. The goal was to +dent+fy the most 
effect+ve protocol and assess the potent+al appl+cat+on of LLLT +n manag+ng lymphedema 
MATERIAL AND METHODS: The study +ncluded 32 healthy part+c+pants (12 males, and 20 females), 
d+v+ded +nto two groups. Each part+c+pant underwent a s+ngle sess+on of un+lateral upper extrem+ty 
manual lymphat+c dra+nage (UE MLD), followed by two types of LLLT appl+ed to the +ps+lateral ax+lla 
reg+on to promote lymphat+c dra+nage. Indocyan+ne green (ICG) lymphography was used dur+ng each 
treatment sess+on to evaluate the +mmed+ate effect of LLLT on lymphat+c mot+l+ty. Add+t+onally, 
extracellular flu+d (ECF) and local t+ssue water level were assessed before and after the +ntervent+on 
us+ng mult+ple frequency b+oelectr+cal +mpedance analys+s (MFBIA) and t+ssue d+electr+c constant 
(TDC). 
RESULT: No s+gn+f+cant d+fferences were observed +n basel+ne character+st+cs between the two groups, 
except for the percentage water content of hand and breast area before treatment. In the analys+s 
compar+ng the veloc+ty of lymph packets, a s+gn+f+cant +ncrease was observed +n the veloc+ty dur+ng the 
UE per+od compared w+th the rest+ng per+od +n group. In the case MFBIA values before and after 
treatment, body water content tended to decrease +n both groups after treatment but +n the +nter-group 
compar+son, there was no s+gn+f+cant d+fference between the two groups. In the case of TDC value, 
overall pat+ents showed decreased +n body water content +mmed+ately after UE MLD and LLLT +n most 
measured area. Otherw+se, no s+gn+f+cant d+fference +n the amount of body water reduct+on between 
the two groups after LLLT was conf+rmed. Intra group analys+s compar+ng the change of veloc+ty and 
number of lymph packet between each t+me po+nt showed +ncreased veloc+ty after UE MLD +n group B 
and +ncreased number of packets +n both groups. However, number of lymph packet decreased 
s+gn+f+cantly after LLLT compared to rest+ng per+od +n both groups. The W+lcoxon Rank Sum Test 
compar+ng veloc+ty of lymph packet dur+ng each t+me po+nts between group A and group B showed no 
s+gn+f+cant stat+st+cal d+fference. In add+t+on, there were no s+gn+f+cant d+fferences of lymph packet +n all 
+ntervent+on per+od +n +ntergroup compar+son analys+s. The l+near m+xed model result +nd+cated that the 
+ncrease of veloc+ty of lymph packet dur+ng treatment showed s+gn+f+cant negat+ve correlat+on to overall 
LLLT controll+ng for other factors. In add+t+on, +ncrease of numbers of lymph packet dur+ng treatment 
showed s+gn+f+cant pos+t+ve correlat+on w+th UE MLD and negat+ve correlat+on w+th LLLT. 
CONCLUSION: In th+s study, we quant+tat+vely evaluated the lymphat+c mot+l+ty and t+ssue water 
content after d+fferent types of LLLT +n healthy part+c+pants. A s+ngle appl+cat+on of LLLT to the healthy 
subjects showed no d+rect effect on lymphat+c mot+l+ty. Therefore, to val+date the rel+ab+l+ty of the 
treatment effects of LLLT on lymphedema, +t +s essent+al to ver+fy +ts +mpact +n pat+ent groups us+ng ICG 



 

lymphography. In add+t+on, cl+n+cal stud+es to prove the d+fferences +n LLLT effects by wavelength +n 
pat+ent groups and the effect+veness of LLLT based on var+ous targeted areas of lymphedema +s 
needed. 
 
Keywords:  Lymphedema, Breast cancer lymphedema, Upper extrem+ty, Low-level l+ght therapy 
 
 
Flow d+agram of the study 
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OBJECTIVE: Th+s study a+med to evaluate the cl+n+cal eff+cacy of Transfer Energy Capac+t+ve and 
Res+st+ve (TECAR) therapy +n women w+th Stage 2 l+pedema, focus+ng on l+mb c+rcumference, pa+n, 
funct+onal status, and qual+ty of l+fe. 
MATERIAL AND METHODS: A prospect+ve, random+zed controlled tr+al was conducted w+th 30 female 
pat+ents d+agnosed w+th Stage 2 l+pedema. Part+c+pants were random+zed to a TECAR therapy group 
(n=15) or a control group (n=15). Both groups rece+ved compress+on garments and a structured 
exerc+se program; the TECAR group add+t+onally underwent s+x TECAR sess+ons over three weeks. 
Outcomes +ncluded lower l+mb c+rcumference, V+sual Analog Scale (VAS) for pa+n, Lower Extrem+ty 
Funct+onal Scale (LEFS), and Lymphedema Qual+ty of L+fe Quest+onna+re-Leg (LYMQOL-Leg), 
assessed at basel+ne and at one and three months post-treatment. 
RESULT: TECAR therapy resulted +n greater reduct+ons +n lower l+mb c+rcumference compared to 
standard care, w+th susta+ned +mprovement +n the supramalleolar reg+on at three months (p<0.05). A 
s+gn+f+cant short-term reduct+on +n pa+n was observed at one month (p = 0.003) only +n the TECAR 
group, but th+s effect was not ma+nta+ned at three months (p > 0.05). Funct+onal scores trended toward 
+mprovement w+thout reach+ng s+gn+f+cance (p=0.058). The overall qual+ty of l+fe score +mproved 
s+gn+f+cantly +n the TECAR group (p=0.002), although +nd+v+dual LYMQOL subdoma+ns +nclud+ng 
funct+on, appearance, mood, or symptoms d+d not reach stat+st+cal s+gn+f+cance (p > 0.05). 
CONCLUSION: As an adjunct to standard care, TECAR therapy appears to reduce pa+n and l+mb 
volume and enhance overall qual+ty of l+fe +n Stage 2 l+pedema. Further long-term stud+es are needed 
to conf+rm these f+nd+ngs. 
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OBJECTIVE: Lymphedema +s the abnormal bu+ldup of prote+n-r+ch flu+d +n the l+mbs due to lymphat+c 
dysfunct+on, most often from obstruct+on. It can be pr+mary (congen+tal, praecox, tarda) or secondary to 
factors l+ke +nfect+on, cancer, surgery, rad+at+on, or trauma. Treatment +s prolonged and may be 
conservat+ve or surg+cal. Compl+cat+ons +nclude recurrent +nfect+ons, sk+n changes, postural +ssues, 
psychosoc+al effects, jo+nt restr+ct+on, brach+al plexophaty and rarely lymphang+osarcoma. (1-3). The 
a+m of th+s case report +s to h+ghl+ght that untreated or +nsuff+c+ently managed upper extrem+ty 
lymphedema can result +n brach+al plexus +njury. 
CASE: 75 year- old woman underwent total mastectomy and ax+llary lymph node d+ssect+on of the left 
breast 12 years ago for breast cancer, followed by chemotherapy and rad+otherapy. One year after 
complet+ng rad+otherapy, she developed swell+ng and edema +n her left arm, wh+ch progress+vely 
worsened. The pat+ent, who prev+ously earned her l+v+ng by produc+ng hand+crafts, exper+enced 
+ncreas+ng d+ff+culty +n perform+ng her work. Over the past f+ve years, she rece+ved regular manual 
lymphat+c dra+nage and compress+on bandag+ng. Three years pr+or, she susta+ned a r+ght humeral 
neck fracture after a fall, treated w+th +nternal f+xat+on, wh+ch further +mpa+red her da+ly act+v+t+es. One 
year ago, she presented to the Phys+cal Med+c+ne and Rehab+l+tat+on outpat+ent cl+n+c w+th sudden 
onset numbness and weakness +n the left arm. Her med+cal h+story was notable for hypothyro+d+sm 
and coronary artery d+sease. Phys+cal exam+nat+on revealed f+nd+ngs cons+stent w+th stage 4 
lymphedema +n the left arm. Sensory assessment showed d+m+n+shed l+ght and coarse touch 
compared to the r+ght arm. Motor exam+nat+on demonstrated flacc+d paralys+s of the left upper l+mb, 
w+th muscle strength graded 0/5 +n C5–T1 myotomes. B+ceps, brach+orad+al+s, and tr+ceps deep tendon 
reflexes were absent. The l+mb was ent+rely non-funct+onal, and the pat+ent supported +t w+th her r+ght 
hand for pos+t+on+ng. Electromyography was l+m+ted by edema but suggested brach+al plexopathy or 
C8–T1 motor neuron/axon +nvolvement. MRI showed no trunk/root abnormal+t+es, but there was soft 
t+ssue and muscle edema around the left ax+lla/shoulder and postoperat+ve changes +n the ax+llary 
reg+on. Ax+llary nerve status rema+ned uncerta+n.A d+agnos+s of brach+al plexus +njury secondary to 
chron+c lymphedema was made, and the pat+ent was enrolled +n a comprehens+ve rehab+l+tat+on 
program. 
RESULT: Post-mastectomy upper l+mb lymphedema can +ncrease the r+sk of brach+al plexus +njury, 
compl+cat+ng rehab+l+tat+on. In a study of 105 non-traumat+c brach+al plexopathy cases, 31% had 
rad+otherapy, 24% breast cancer, 19% lung cancer, 18% ben+gn tumors, and 10% other mal+gnanc+es. 
In breast cancer, symptomat+c brach+al plexopathy after treatment occurs +n 1.8–4.9% of pat+ents (5). 
In lymphedema pat+ents, brach+al plexopathy +s typ+cally progress+ve and res+stant to treatment. Early 
recogn+t+on requ+res v+g+lant mon+tor+ng for symptoms such as pa+n, numbness, and weakness. Prompt 



 

+n+t+at+on of a mult+d+sc+pl+nary treatment approach—+nclud+ng manual lymphat+c dra+nage, mult+layer 
compress+on bandag+ng, and rehab+l+tat+on—may help slow d+sease progress+on and preserve upper 
l+mb funct+on. 
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Lymphedema Case Photo 

 
Flacc0d appearance of the left upper extrem0ty of a pat0ent w0th stage 4 lymphedema 
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OBJECTIVE: To exam+ne the assoc+at+on between cl+n+cal sever+ty and lymphat+c funct+on of breast 
cancer related lymphedema 
MATERIAL AND METHODS: We conducted prospect+ve cross-sect+onal study between June 2021 
and December 2024 to pat+ents d+agnosed w+th secondary lymphedema after breast cancer surgery. 
No pat+ents had prev+ous pr+mary lymphedema, h+story of trauma, metastas+s or +nfect+on of both arms. 
The c+rcumference was measured for the prox+mal and d+stal to elbow crease and around metacarpal-
phalangeal jo+nt. We d+v+ded the pat+ents +nto 2 groups accord+ng to +nternat+onal soc+ety of lymphology 
(ISL) stage,2 m+ld group(ISL stage 1 and 2A) and severe group (ISL stage 2A and 3). Th+s cl+n+co-
funct+onal correlat+on was determ+ned after exam+n+ng lymphat+c funct+on, v+a +ndocyan+ne green (ICG) 
lymphography +n pat+ents w+th breast cancer lymphedema, and the sever+ty of edema and degree of 
f+bros+s, v+a ultrasound, b+o+mpedance measurement. Th+s study was approved by our +nst+tut+onal 
rev+ew board. 
RESULT: Among a total of 151 pat+ents, 94 were class+f+ed +nto the m+ld group based on the ISL stage, 
wh+le 53 pat+ents were categor+zed +nto the severe group. Accord+ng to ICG lymphography f+nd+ngs, the 
MDACC stages were d+str+buted as follows: 6 pat+ents +n stage 1, 30 pat+ents +n stage 2, 92 pat+ents +n 
stage 3, and 19 pat+ents +n stage 4. When analyz+ng d+fferences +n pat+ent demograph+cs by MDACC 
stage, based on status of lymphat+c funct+on preservat+on, +t was observed that a h+gher MDACC stage 
was assoc+ated w+th a greater proport+on of pat+ents w+th a h+story of rad+at+on therapy. However, no 
s+gn+f+cant d+fferences were noted +n other demograph+c parameters.(Table 1) 
When compar+ng cl+n+co-funct+onal parameters between pat+ents w+th m+ld and severe lymphedema 
based on ISL stage, s+gn+f+cant d+fferences were observed +n subcutaneous t+ghtness and shear wave 
veloc+ty on ultrasonography. Add+t+onally, +n the case of segmental dermal backflow (DB) stages 
assessed v+a ICG lymphography, s+gn+f+cant d+fferences were conf+rmed across all reg+ons between 
the two groups. B+o+mpedance analys+s (BIA) parameters also showed s+gn+f+cant d+fferences between 
the m+ld and severe groups. (Table 2) 
In assess+ng correlat+ons between var+ous cl+n+c-funct+onal parameters, ICG DB showed no s+gn+f+cant 
correlat+on w+th US parameters +nclud+ng th+ckness rat+o, RC, RC rat+o, shear wave veloc+ty. (Table 3) 
Otherw+se, there was moderate correlat+ons between BIA values +nclud+ng 1kHz LIR and 5kHz LIR o 
w+th ICG stage of lower med+al s+de and hand reg+on. (Table 4) In add+t+on, analys+s of 74 pat+ents 
showed moderate correlat+on between ICG DB stage (UM) and TDC3 (UL), TDC5 (hand) and ICG DB 
stage (LM) and TDC1 (LL) and ICG DB stage (hand) and TDC1 (LL). 
 



 

CONCLUSION: In pat+ents w+th upper extrem+ty lymphedema, superf+c+al lymphat+c funct+on had a 
s+gn+f+cant correlat+on w+th subcutaneous edema and extracellular flu+d accumulat+on. Therapeut+c 
approaches promot+ng the preservat+on of lymphat+c funct+on for edema reduct+on w+ll be valuable 
+nd+cators for +dent+fy+ng symptom rel+ef at the affected s+te 
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Lower L+mb Lymphedema w+th Hyperkeratos+s: Cl+n+cal Outcomes of Complex Decongest+ve 
Therapy – A Case Report 
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OBJECTIVE: Lymphedema +s a d+sease character+zed by the accumulat+on of prote+n-r+ch lymph flu+d 
+n the +nterst+t+um, wh+ch develops due to congen+tal or acqu+red +nsuff+c+ency of the lymphat+c 
c+rculat+on system. Complex decongest+ve therapy (CDT) +s st+ll the most effect+ve treatment strategy 
+n controll+ng symptoms, but results d+ffer accord+ng to et+ology, s+te and extent of +nvolvement. 
CASE: A 46-year-old female pat+ent presented to our outpat+ent cl+n+c w+th compla+nts of b+lateral lower 
extrem+ty swell+ng and pa+nful, f+rm sk+n th+cken+ng on the dorsum of her r+ght foot. The pat+ent, who 
compla+ned of pa+n +n the lymphedema area, was d+agnosed w+th b+lateral stage 3 lymphedema 
accompan+ed by hyperkeratot+c les+ons on the dorsum of her r+ght foot. There was p+tt+ng edema +n the 
b+lateral lower extrem+t+es, and the Stemmer s+gn was pos+t+ve. The volume of the r+ght lower extrem+ty 
was 15.620 ml, and the left lower extrem+ty was 15.142 ml. The pat+ent's treatment plan +ncluded sk+n 
care, manual lymphat+c dra+nage, mult+layer bandag+ng, and lymphedema exerc+ses. After 10 sess+ons 
of CDT, the volume of the r+ght lower extrem+ty decreased to 13.563 ml, and the volume of the left 
lower extrem+ty decreased to 13.917 ml. S+gn+f+cant regress+on was observed +n the hyperkeratot+c 
les+ons on the dorsum of the r+ght foot. 
RESULT: CDT +s cons+dered the gold standard +n the treatment of lymphedema. It should be noted 
that CDT, w+th +ts s+gn+f+cant effects on lymphedema symptoms and volume loss, can also be used +n 
wound heal+ng and the treatment of hyperkeratos+s. 
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Pr+mary Congen+tal Lymphedema of the Upper L+mb: A Case Report Emphas+z+ng the Role of 
Conservat+ve Management 

Zeynep Alpoğuz Yılmaz, Ayşegül Yaman, Başak Mansız Kaplan 
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OBJECTIVE: Pr+mary +d+opath+c lymphedema +s a rare d+sorder, affect+ng approx+mately 1 +n 100,000 
+nd+v+duals, and most frequently +nvolves the lower l+mbs. Upper l+mb +nvolvement accounts for only 
about 10% of pr+mary cases and +s often reported as +solated case stud+es. Th+s cond+t+on +s typ+cally 
congen+tal, result+ng from developmental abnormal+t+es such as lymphat+c vessel hypoplas+a, valve 
absence, or +mpa+red lymphat+c funct+on. The a+m of th+s case report +s to present a rare case of 
pr+mary congen+tal upper l+mb lymphedema, rev+ew the d+agnost+c workup, and emphas+ze the 
+mportance of conservat+ve treatment—part+cularly Complex Decongest+ve Therapy (CDT)—as the 
pr+mary management approach, reserv+ng surg+cal +ntervent+on for refractory or severe cases. 
CASE: A 32-year-old man presented w+th swell+ng of the left upper l+mb s+nce b+rth. He had no fam+ly 
h+story of s+m+lar cond+t+ons. Phys+cal exam+nat+on revealed moderate, non-p+tt+ng, non-tender edema 
+nvolv+ng the ent+re l+mb, w+th no general+zed lymphadenopathy or abnormal f+nd+ngs +n the breasts 
and ax+llae. Motor exam+nat+on showed normal muscle tone but reduced range of mot+on +n all planes, 
w+th act+ve range reduced by approx+mately 15 degrees and pass+ve range by 10 degrees compared 
to the r+ght arm. Manual muscle test+ng revealed a score of 4/5 on the affected s+de and 5/5 on the 
unaffected s+de. A scar l+ne was noted over the arm and elbow from prev+ous lymphat+c bypass 
surger+es performed +n 2003 and 2011, and the pat+ent reported worsen+ng edema after both 
surger+es. All pulses were palpable. The affected l+mb appeared more v+olaceous than the contralateral 
s+de, w+th part+al blanch+ng on palpat+on, suggest+ng a venous component. Doppler ultrasound 
revealed mult+ple non-thrombosed superf+c+al var+cose ve+ns +n the left brach+um and antebrach+um, 
aneurysmal d+lat+on of the med+an cub+tal ve+n, and poss+ble bas+l+c ve+n thrombos+s secondary to 
surgery, w+th deep ve+ns unaffected. Contrast-enhanced chest and abdom+nal CT scans +n arter+al and 
venous phases excluded system+c d+sease or prox+mal obstruct+on. C+rcumferent+al measurements 
conf+rmed that the left upper l+mb was cons+stently larger than the r+ght at all measured po+nts. The 
pat+ent had undergone mult+ple courses of phys+cal therapy, +nclud+ng manual lymphat+c dra+nage and 
compress+on therapy, before and after surgery. Pr+or to surgery, Phase 1 CDT had been effect+ve +n 
reduc+ng swell+ng, whereas postoperat+vely CDT no longer prov+ded benef+t. 
RESULT: Th+s case conf+rms the d+agnos+s of pr+mary congen+tal upper l+mb lymphedema, establ+shed 
by l+felong symptoms, character+st+c cl+n+cal f+nd+ngs, and exclus+on of secondary causes through 
+mag+ng and exam+nat+on. Pr+mary lymphedema more commonly affects the lower l+mbs, and upper 
l+mb cases requ+re thorough evaluat+on to rule out secondary et+olog+es such as surg+cal lymph node 
d+ssect+on, rad+at+on, or mal+gnancy. CDT rema+ns the gold standard for reduc+ng swell+ng and 
ma+nta+n+ng l+mb funct+on, comb+n+ng manual lymphat+c dra+nage, compress+on, sk+n care, and 
exerc+se. Surg+cal +ntervent+ons such as lymphat+c bypass surgery, lymph node transfer, l+posuct+on, 
and debulk+ng may be cons+dered +n selected cases, but the+r outcomes vary, and they requ+re l+felong 
compress+on therapy for opt+mal results. In th+s pat+ent, two lymphat+c bypass surger+es fa+led to 
+mprove swell+ng and were assoc+ated w+th a loss of effect+veness of conservat+ve measures. The 
v+olaceous d+scolorat+on and Doppler f+nd+ngs suggest that coex+st+ng venous abnormal+t+es may have 
contr+buted to the pers+stence or worsen+ng of symptoms, potent+ally +nfluenc+ng the response to 
treatment. Based on current knowledge, surgery should not be cons+dered a f+rst-l+ne treatment for 



 

pr+mary lymphedema, and conservat+ve therap+es l+ke CDT should be pr+or+t+zed due to the+r proven 
eff+cacy and lower compl+cat+on rates. Surg+cal +ntervent+on should be reserved for pat+ents 
unrespons+ve to non-surg+cal measures or w+th severe +mpa+rment +n qual+ty of l+fe. Comprehens+ve 
evaluat+on, attent+on to poss+ble venous +nvolvement, and a mult+modal management strategy are 
essent+al to opt+m+ze outcomes. 
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Ax+llary Web Syndrome Extend+ng to the Chest Wall 
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OBJECTIVE: Ax+llary Web Syndrome (AWS) +s a cond+t+on that +s often overlooked and seen after 
breast cancer surgery, wh+ch usually +ncludes ax+llary lymph node d+ssect+on. It may also occur +n other 
shoulder and ax+llary patholog+es such as trauma, +nfect+on, sent+nel lymph adenectomy, and 
melanoma surgery comb+ned w+th ax+llary lymphadenectomy. AWS presents as a “t+ght” cord +n the 
subcutaneous t+ssue +n the ax+lla. The cords usually beg+n +n the ax+lla, spread down the anteromed+al 
surface of the arm to the elbow, and then proceed down the anteromed+al surface of the forearm and 
somet+mes to the root of the thumb. 
Common symptoms +nclude pa+n +n the ax+lla that can rad+ate down the arm, and l+m+ted shoulder 
movement, part+cularly abduct+on. AWS most commonly develops 2–8 weeks follow+ng breast cancer 
surgery.The +nc+dence of AWS after breast cancer surgery has been reported as 6% to 86%. The most 
frequently d+scussed theory +s that thrombos+s, +nflammat+on and f+bros+s of the ve+ns and lymphat+cs 
result from damage to the superf+c+al lymphat+cs and ve+ns dur+ng ax+llary surgery. 
CASE: A 48-year-old male pat+ent was d+agnosed w+th d+ffuse large B-cell lymphoma. A lymph node 
exc+s+onal b+opsy was performed from the left ax+llary area for d+agnos+s. Pat+ent was treated w+th 
chemotherapy. 
Approx+mately 6 weeks after the exc+s+onal b+opsy, the pat+ent began to develop l+m+ted movement and 
pa+n +n h+s left shoulder. The pat+ent was referred to the lymphedema cl+n+c w+th a prel+m+nary 
d+agnos+s of lymphedema. 
Phys+cal exam+nat+on revealed l+m+ted shoulder movement. Shoulder abduct+on was 150 degrees 
us+ng a convent+onal gon+ometer, and +nternal rotat+on was 45 degrees. Dur+ng +nternal rotat+on of the 
shoulder, str+at+ons were noted on the anter+or chest wall around the pectoral muscle. Subsequently, 
dur+ng shoulder abduct+on and flex+on, cords extend+ng to the ax+lla and from there to the cub+tal area 
were noted.The pat+ent's elbow extens+on was measured at 165 degrees. The pat+ent's +n+t+al VAS 
score was 6 and the QDASH score as 27. The volume d+fference +n both upper extrem+t+es was 
determ+ned to be 1%. The pat+ent was referred to us w+th a prel+m+nary d+agnos+s of lymphedema and 
was thought to have AWS. In ultrasound exam+nat+on dermoep+dermal complex was eas+ly 
d+st+ngu+shed, hypoecho+c fat t+ssue was observed normally between the hyperecho+c septa +n the 
ep+derm+s. No s+gns of erythema, warmth, or +nflammat+on were detected. The pat+ent's laboratory 
f+nd+ngs were normal. 
The pat+ent was +n+t+ated +nto a programme of phys+cal therapy. F+rstly, act+ve stretch+ng of pectoral+s 
major and m+nor, f+nger ladder exerc+ses and act+ve stretch+ng exerc+ses +n the d+rect+on of shoulder 
abduct+on and flex+on, cord stretch+ng for the palpable cord +n the cub+tal and ax+llar area, pass+ve sk+n 
tract+on, cord release/tract+on and cord mob+l+zat+on exerc+ses were taught and told to apply 2 sets of 
7-10 repet+t+ons per day. Three months after the pat+ent's +n+t+al presentat+on, the cords d+sappeared, 
and VAS: 0 QDASH: 0 was recorded. 
RESULT: The purpose of th+s case report +s to descr+be a case of AWS +n a pat+ent who underwent 
ax+llary lymph node d+ssect+on for lymphoma treatment. Un+que features of th+s case +nclude 
w+despread prox+mal webb+ng +n the breast and trunk and upper extrem+ty +nvolvement. In fact, +t 



 

d+ffers from the AWS cases generally descr+bed +n the l+terature +n that +t +s not +dent+cal +n locat+on to 
those commonly descr+bed +n the l+terature, but rather occurs after a s+ngle lymph node d+ssect+on for 
the d+agnos+s of lymphoma. The case +s s+m+lar to the l+terature +n terms of t+me of onset, the pat+ent's 
age, and low body mass +ndex. 
AWS should be cons+dered +n pat+ents w+th shoulder l+m+tat+on and pa+n follow+ng m+nor or major 
ax+llary surgery, and +t should be kept +n m+nd that +ts spread can vary w+dely. 
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OBJECTIVE: Yellow na+l syndrome (YNS) +s a rare d+sorder (OMIM 153300) character+zed by the 
presence of two of the follow+ng three features: slow-grow+ng, th+ckened, dystroph+c yellow na+ls; 
lymphedema; and resp+ratory tract +nvolvement. The approx+mate prevalence +s less than 1/1,000,000. 
The rate of accompany+ng lymphedema +n case ser+es var+es between 6% and 78%. Lymphedema 
character+st+cs do not d+ffer from those of pr+mary lymphedema. It +nvolves the lower l+mbs, espec+ally 
b+lateral and below the knee. Cond+t+on generally occurs +n adults older than 50 years. Resp+ratory 
man+festat+ons may +nclude chron+c cough, bronch+t+s, tracheobronch+t+s, bronch+ectas+s, chron+c 
s+nus+t+s, recurrent resp+ratory +nfect+ons, and pleural effus+ons. In rare +nstances, YNS has also been 
reported as a paraneoplast+c man+festat+on, part+cularly +n assoc+at+on w+th lung cancer. 
CASE: A 50-year-old woman w+th a h+story of cerebral aneurysm and allerg+c rh+n+t+s presented w+th 
b+lateral leg swell+ng. There was no trauma, mal+gnancy h+story. She f+rst developed swell+ng on the 
dorsum of the r+ght foot and ankle at the age of 21. N+ne years ago, she exper+enced ep+sodes of 
cellul+t+s, one +n each lower l+mb, after wh+ch swell+ng +n the left leg became more pronounced. On 
phys+cal exam+nat+on there was swell+ng +n both legs and yellow, th+ckened, and hardened na+ls. 
Stemmer s+gn and p+tt+ng was pos+t+ve +n both legs. R+ght leg volume was 5.846 and left leg volume 
was 6.366 at the f+rst measurement.To date, no pulmonary +nvolvement has been +dent+f+ed. She had 
no h+story of recurrent cough or s+nus +nfect+ons, only allerg+c rh+n+t+s +s d+agnosed. Card+ac 
exam+nat+on revealed normal heart sounds and no murmur. Resp+ratory exam+nat+on was normal. Her 
fam+l+al h+story revealed that three of f+ve s+bl+ngs exh+b+ted s+m+lar congen+tal na+l changes and one of 
them has b+laterally lower l+mb swell+ng. 
In the ultrasound exam+nat+on of both lower legs (both ankles at the level of lateral malleolus), the 
th+ckened border of the b+lateral dermoep+dermal complex d+sappeared and hypoecho+c lymphat+c flu+d 
was observed around the hyperecho+c fat t+ssue +n the hypoderm+s. 
RESULT: After a deta+led system+c exam+nat+on and fam+ly h+story, we d+agnosed Yellow Na+l 
Syndrome, a rare cond+t+on reported +n the l+terature. Although the fam+l+al form +s rarely descr+bed +n 
the l+terature, our case +s a fam+l+al cond+t+on. In th+s respect, our case +s s+gn+f+cant. The pat+ent was 
spec+f+cally +nformed about the most common accompany+ng resp+ratory d+seases. Cerebral aneurysm, 
a rare cond+t+on reported +n the l+terature, was present +n our pat+ent's h+story so other rare cond+t+ons 
were also d+scussed(ocular +nvolvement has been reported: chemos+s, corneal m+cropannus eyel+d 
lymphedema, th+ckened conjunct+va and anecdotal assoc+at+ons have also been descr+bed: 
anhydros+s, pectus excavatum, eos+noph+l+a–myalg+a syndrome, bullous stoma- t+t+s, sarco+dos+s and 
Raynaud’s phenomenon, cerebral aneurysm and pancytopen+a). 
In conclus+on, we wanted to draw attent+on to th+s genet+c syndrome, wh+ch +s assoc+ated w+th 
lymphedema and yellow na+ls, and can also be accompan+ed by numerous other health problems. 
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Yellow na+l syndrome +nspect+on f+nd+ngs and sk+n and subcutaneous USG appearance 
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Cl+n+cal Appl+cat+on of Personal+zed ICG-Gu+ded Manual Lymphat+c Dra+nage (MLD) for 
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OBJECTIVE: Indocyan+ne Green (ICG) lymphography +s an emerg+ng techn+que that enables real-t+me 
v+sual+zat+on of superf+c+al lymphat+c flow. In pat+ents w+th secondary lymphedema, ICG-gu+ded manual 
lymphat+c dra+nage (MLD) may fac+l+tate the +dent+f+cat+on and act+vat+on of compensatory lymphat+c 
pathways—alternat+ve routes formed +n response to lymphat+c obstruct+on. Th+s study a+med to explore 
the cl+n+cal ut+l+ty of ICG-gu+ded MLD +n v+sual+z+ng and enhanc+ng compensatory lymphat+c pathways 
and to assess +ts effect+veness when appl+ed as a personal+zed therapeut+c strategy. 
CASE: Three pat+ents w+th secondary lymphedema that occurred after surgery were enrolled. 
METHODS: ICG lymphography was performed to +dent+fy lymphat+c flow patterns, and MLD was 
performed based on the results. Changes +n lymphat+c flow before and after MLD and the format+on of 
compensatory lymphat+c pathways were analyzed. 
RESULT: All three pat+ents showed obstruct+on +n the pr+mary lymphat+c dra+nage pathways. Two of 
the pat+ents exh+b+ted newly formed compensatory dra+nage routes toward the contralateral ax+llary or 
+ngu+nal lymph nodes, wh+ch were further enhanced follow+ng ICG-gu+ded MLD. The rema+n+ng pat+ent 
demonstrated red+str+but+on through +ps+lateral collateral lymphat+c channels. Post-treatment 
evaluat+ons conf+rmed +mproved lymphat+c flow and act+vat+on of compensatory pathways. In two 
pat+ents, l+mb c+rcumference was reduced by 1.5 cm to 7 cm. B+o+mpedance analys+s (BIA) showed 
+mprovements +n all pat+ents, w+th 1kHz LIR reduced to ≤0.177 and 5kHz LIR to ≤0.171. Add+t+onally, all 
pat+ents reported subject+ve symptom rel+ef, +nclud+ng reduced swell+ng, allev+ated pressure, and 
+mproved comfort and mob+l+ty. These f+nd+ngs suggest that the enhancement of compensatory 
pathways v+a ICG-gu+ded MLD may fac+l+tate funct+onal lymphat+c remodel+ng. 
CONCLUSION:  ICG-gu+ded MLD +s an effect+ve strategy for +dent+fy+ng and act+vat+ng compensatory 
lymphat+c pathways +n pat+ents w+th secondary lymphedema. Through real-t+me v+sual+zat+on of 
lymphat+c flow, +t enables the des+gn of pat+ent-spec+f+c dra+nage techn+ques, mov+ng beyond 
standard+zed treatment protocols toward personal+zed care. Th+s case ser+es h+ghl+ghts the cl+n+cal 
value of ICG lymphography as a dynam+c therapeut+c gu+de, not merely a d+agnost+c tool, and 
underscores the +mportance of +mag+ng-based treatment plann+ng +n lymphedema management. 
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Compensatory dra+nage pathway and enhanced pre(left) and post(r+ght) MLD 

 
 
 
 



 

Character+st+cs of pat+ents w+th for ICG-Gu+ded MLD +n Secondary Lymphedema 

 Case 1 Case 2 Case 3 

Age 62 51 54 

D+agnos+s Endometr+al Cancer Breast Cancer Ovar+an Cancer 

LN D+ssect+on Yes No Yes 

Lymphedema 
s+te Lt. LE Rt. Breast Rt. LE 

Post Operat+on 
per+ods 8yrs 2yrs 5yrs 

Lymphedema 
durat+on 3yrs 1yrs 3yrs 

ISL Stage Ⅱa Ⅱ Ⅱ 

ICG 
Lymphography 
F+nd+ng 

   

Dermal 
Backflow s+te Inner Th+gh Upper lateral Th+gh 

DB Pattern Stardust L+near Stardust 

DB stage Ⅳ Ⅲ Ⅳ 

MDACC stage Ⅳ Ⅱ Ⅲ 

F+nal Dra+nage 
s+te Contralateral +ngu+nal Contralateral ax+lla Ips+lateral ax+lla 

Cl+n+cal Data    

C+rcumference 
s+te AK 10cm TB AK 10cm 

Change 
c+rcumference 42 -> 43 91 -> 84 41.5 -> 39 



 

Change 
B+oelectr+cal 
Impedance 
Analas+s 
(1kHz LIR, 
5kHz LIR) 

1kHz 0.87 -> 1.04 
5kHz 0.87 -> 1.04 

1kHz 0.97 -> 0.98 
5kHz 0.97 -> 0.99 

1kHz 1.11 -> 1.19 
5kHz 1.11 -> 1.18 

Subject+ve 
symptom 

“The hardness on the +nner 
and back s+des of my th+ghs 
was qu+te severe, but s+nce 
start+ng MLD, the area has 
become much softer. The 
part+cularly f+rm areas 
became not+ceably softer, 
and my legs felt much l+ghter. 
The hardness cont+nued to 
decrease, and my legs 
looked sl+mmer. The swell+ng 
+n my legs has reduced, and 
these days, I’m even able to 
squat." 

“My chest and armp+ts 
always felt heavy and 
t+ght, but after rece+v+ng 
MLD and pectoral 
muscle relaxat+on 
treatments, my chest 
felt l+ghter, and +t 
became eas+er to wear 
clothes. In da+ly l+fe, the 
feel+ng of pressure has 
s+gn+f+cantly reduced.” 

“In the early stages, I had 
d+ff+culty mov+ng due to a 
heavy pressure sensat+on +n 
my legs. After start+ng 
treatment w+th compress+on 
stock+ngs and Mob+derm 
pads, the st+ffness gradually 
eased when mov+ng my 
legs. S+nce the m+ddle of the 
treatment, the swell+ng and 
t+ghtness +n my legs have 
decreased, and movement 
has become much eas+er.” 
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D+agnost+c Challenges +n L+pedema: The Expand+ng Cr+ter+a, R+sk of Confus+on w+th 
L+pohypertrophy and Steatopyg+a, and Lessons from the Saartj+e Baartman Case 
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OBJECTIVE: L+pedema +s a chron+c loose connect+ve t+ssue d+sease character+zed by symmetr+c 
ad+pose depos+t+on +n the lower extrem+t+es, frequently accompan+ed by pa+n, tenderness, and easy 
bru+s+ng. Wh+le European d+agnost+c cr+ter+a emphas+ze pa+n as an obl+gatory feature, the rev+sed 
Amer+can consensus (2019 onward) no longer requ+res pa+n as a mandatory cr+ter+on. Th+s parad+gm 
sh+ft broadens the spectrum of l+pedema d+agnos+s to +nclude pa+nless phenotypes. However, +t also 
ra+ses the r+sk of d+agnost+c confus+on w+th l+pohypertrophy—a ben+gn cl+n+cal var+ant—and 
steatopyg+a, an ethn+cally def+ned morpholog+cal tra+t most notably exempl+f+ed by the case of Saartj+e 
Baartman (“Hottentot Venus”) +n the 19th century. 
CASE: Th+s narrat+ve rev+ew synthes+zes current consensus cr+ter+a, pathophys+olog+cal +ns+ghts from 
the U.S. Standard of Care report, and anthropolog+cal-h+stor+cal perspect+ves. Comparat+ve analys+s 
was performed to del+neate the d+st+ngu+sh+ng features of l+pedema, l+pohypertrophy, and steatopyg+a, 
w+th spec+al attent+on to the +mpl+cat+ons of remov+ng pa+n as a mandatory d+agnost+c marker. 
L+pedema: A progress+ve d+sorder of loose connect+ve t+ssue w+th m+croang+opathy, f+bros+s, and 
+nflammat+on. Character+zed by symmetr+c fat depos+t+on spar+ng hands and feet, res+stance to 
d+et/exerc+se, and often accompan+ed by pa+n, tenderness, and bru+s+ng, although pa+nless forms ex+st. 
L+pohypertrophy: A symmetr+cal, pa+nless fat excess of the lower extrem+t+es, typ+cally stable and 
cl+n+cally ben+gn. Its class+f+cat+on rema+ns debated: some authors cons+der +t a pre-l+pedema stage, 
wh+le others v+ew +t as d+st+nct. 
Steatopyg+a: An ethn+cally determ+ned, non-patholog+cal phenotype marked by prom+nent 
gluteofemoral ad+pos+ty, class+cally observed +n Kho+san women. The h+stor+cal m+srepresentat+on of 
Saartj+e Baartman +llustrates the eth+cal dangers of conflat+ng phys+olog+cal tra+ts w+th pathology. 
The recent U.S. d+agnost+c cr+ter+a sh+ft from symptom- to phenotype-centered evaluat+on +ncreases 
the l+kel+hood of m+sclass+f+cat+on, part+cularly +n d+verse ethn+c populat+ons. 
RESULT: The removal of pa+n as a mandatory d+agnost+c cr+ter+on +n l+pedema expands +nclus+v+ty but 
he+ghtens the r+sk of conflat+ng patholog+cal l+pedema w+th ben+gn or phys+olog+cal phenotypes such as 
l+pohypertrophy and steatopyg+a. Accurate d+fferent+at+on requ+res +ntegrat+ng phenotype, 
symptomatology, d+sease progress+on, and ethnogenet+c context. The Saartj+e Baartman case 
underscores the eth+cal +mperat+ve of avo+d+ng m+slabel+ng phys+olog+cal d+vers+ty as d+sease. Future 
research should focus on genet+c and anthropolog+cal markers to ref+ne d+agnost+c boundar+es and 
prevent both under- and over-d+agnos+s +n l+pedema. 
 
CONCLUTION: The removal of pa+n as a mandatory d+agnost+c cr+ter+on +n l+pedema expands 
+nclus+v+ty but he+ghtens the r+sk of conflat+ng patholog+cal l+pedema w+th ben+gn or phys+olog+cal 
phenotypes such as l+pohypertrophy and steatopyg+a. Accurate d+fferent+at+on requ+res +ntegrat+ng 
phenotype, symptomatology, d+sease progress+on, and ethnogenet+c context. The Saartj+e Baartman 
case underscores the eth+cal +mperat+ve of avo+d+ng m+slabel+ng phys+olog+cal d+vers+ty as d+sease. 
Future research should focus on genet+c and anthropolog+cal markers to ref+ne d+agnost+c boundar+es 
and prevent both under- and over-d+agnos+s +n l+pedema. 
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Table 1. Key d+st+ngu+sh+ng features of l+pedema, l+pohypertrophy, and steatopyg+a 

Feature L+pedema L+pohypertrophy Steatopyg+a 

Or+g+n 
Chron+c loose connect+ve t+ssue 
d+sease; +nflammat+on, 
m+croang+opathy, f+bros+s 

Ben+gn cl+n+cal var+ant; 
somet+mes cons+dered 
pre-l+pedema 

Ethn+c–genet+c 
morpholog+cal tra+t 

Symptoms 
Pa+n, tenderness, bru+s+ng 
(mandatory +n Europe; opt+onal 
+n U.S.) 

Absent Absent 

Course 
Progress+ve; funct+onal 
+mpa+rment, r+sk of l+po-
lymphedema 

Stable!! Stable 

Fat 
d+str+but+on 

Symmetr+c fat +n h+ps, th+ghs, 
legs; hands/feet spared 

Symmetr+c, cyl+ndr+cal fat 
+n h+ps and th+ghs 

Prom+nent gluteofemoral 
fat, espec+ally buttocks 
and upper th+ghs 

Onset Puberty, pregnancy, 
menopause 

May become apparent 
w+th age 

Congen+tal or early 
ch+ldhood 

Cl+n+cal 
relevance 

Requ+res d+agnos+s and 
treatment (compress+on, 
l+posuct+on, etc.) 

No treatment needed 
except cosmet+c concerns 

Non-patholog+cal, 
anthropolog+cal phenotype 
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The Effect of Deep Osc+llat+on and Cryo T-Shock as an Adjunct to Decongest+ve Therapy +n 
L+pedema: A P+lot Study 

Gözde Pekmezc+1, Sena Öztek+n2, Pınar Borman2 
 

1Pınar Borman L0poedema and Lymphoedema Pa0n Cl0n0c, Ankara, Türk0ye 
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OBJECTIVE: Th+s p+lot study a+med to evaluate the effects of add+ng Deep Osc+llat+on and Cryo T-
Shock to CDT on pa+n ( VAS; V+sual Analog Scale), funct+onal status (LEFS; Lower Extrem+ty 
Funct+onal Scale), qual+ty of l+fe (LYMQOL- Lymphedema Qual+ty of L+fe Quest+onna+re), l+mb volume, 
and body mass +ndex (Body Mass Index) +n pat+ents w+th l+pedema 
CASE: Th+rty-one women d+agnosed w+th l+pedema were +ncluded. The demograph+c and cl+n+cal 
character+st+cs were recorded. All part+c+pants rece+ved CDT +n comb+nat+on w+th: Deep Osc+llat+on for 
25 m+nutes per leg (Lymphedema mode: 120–150 Hz for 5 m+nutes, 85 Hz for 10 m+nutes, 15–40 Hz 
for 10 m+nutes), and Cryo T-Shock for 10 m+nutes per leg, cont+nuous progress+ve +ntense mode. The 
+ntervent+on cons+sted of an +ntens+ve 6-day program followed by b+annual follow-ups. Assessments 
were performed before and after treatment, +nclud+ng BMI, pa+n by VAS, LEFS and LYMQOL 
+nstruments, and volumetr+c measurements as outcome measures. 
RESULT: The mean age and BMI of the pat+ents were 46.3 ± 13.2 and 28.9 ± 5.38, respect+vely. Most 
of the pat+ents had comb+ned type and type 2 l+pedema, followed by comb+ned type 1 and type 3. The 
major+ty of them had stage 2 l+pedema. The pre and post treatment outcome measures are shown +n 
Table 1. 
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Table 1. Pre- and Post-Treatment Outcomes 

Parameter Pre-Treatment (Mean ± 
SD) 

Post-Treatment 
(Mean ± SD) Δ (Change) p-value 

BMI (Body Mass 
Index) 28.96 ± 5.38 28.23 ± 5.49 −0.73 ± 0.87 <0.001 

VAS (V+sual 
Analog Scale) 7.2 ± 1.6 3.2 ± 1.3 −4.0 <0.001 

LEFS (Lower 
Extrem+ty 
Funct+onal Scale 

45.45 ±13,35 60.45±11,60 +15.0±7.66 <0.001 

LYMQOL 
(Lymphedema 
Qual+ty of L+fe 
Quest+onna+re) 

49.45 ±17,15 34.32 ±10,28 −15.13±11.17 <0.001 

L+mb Volume(ml) 
R(R+ght) 
L(Left) 

10.66±2.28/10.57±2.21 9.79±2.10/9.75±1.95 0.87±0.49/0.82±0.55 <0.001/<0.001 

BMI: Body Mass Index, VAS: V0sual Analog Scale, LEFS: Lower Extrem0ty Funct0onal Scale, LYMQOL: 
Lymphedema Qual0ty of L0fe Quest0onna0re, R: R0ght, L: Left 
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Cl+n+cal and Demograph+c Character+st+cs of Male Pat+ents w+th Secondary Lymphedema 
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1Phys0cal Med0c0ne and Rehab0l0tat0on, B0lkent C0ty Hosp0tal, Ankara, Turkey 
2Phys0cal Med0c0ne and Rehab0l0tat0on, Med0pol Un0vers0ty Hosp0tal, Ankara, Turkey 
 
 

OBJECTIVE: Although lymphedema +s less frequently observed +n males, d+agnost+c and therapeut+c 
processes +n th+s group are somet+mes overlooked, potent+ally lead+ng to +ncreased morb+d+ty. The 
pr+mary a+m of th+s study +s to +dent+fy the cl+n+cal and demograph+c character+st+cs of adult male 
pat+ents d+agnosed w+th secondary lymphedema and to determ+ne the et+olog+cal factors contr+but+ng 
to the development of lymphedema. The secondary a+m +s to exam+ne var+ables assoc+ated w+th a 
h+story of cellul+t+s. 
MATERIAL AND METHODS: Th+s retrospect+ve cross-sect+onal study +ncluded 139 male pat+ents 
d+agnosed w+th secondary lymphedema who appl+ed to the Lymphedema Outpat+ent Cl+n+c of B+lkent 
C+ty Hosp+tal between 2020 and 2024. Data recorded +ncluded age, body mass +ndex (BMI), 
lymphedema durat+on (months), et+ology (cancer surgery, orthoped+c surgery, phlebolymphedema, 
l+polymphedema, and other causes), lymphedema local+zat+on (upper extrem+ty, lower extrem+ty, 
un+lateral, b+lateral, gen+tal), lymphedema stage accord+ng to the Internat+onal Soc+ety of Lymphology 
(ISL), h+story of cellul+t+s, and h+story of complex decongest+ve therapy (CDT). Pat+ents w+th and 
w+thout a h+story of cellul+t+s were compared +n terms of cl+n+cal and demograph+c var+ables. Kruskal-
Wall+s, Mann-Wh+tney U, and Ch+-square tests were used for stat+st+cal analys+s. 
RESULT: The mean age of the pat+ents was 59.75 ± 11.60 years, the mean BMI was 33.09 kg/m² 
(m+n: 18.20 – max: 56.81), and the mean durat+on of lymphedema was 36 months (m+n: 2 – max: 144). 
Lymphedema most frequently affected the lower extrem+ty and was un+lateral +n 48.9% of cases. 
B+lateral lower extrem+ty +nvolvement was present +n 35.3%, un+lateral upper extrem+ty +n 9.4%, and 
gen+tal +nvolvement +n 6.5% of pat+ents. The most common et+olog+cal cause was cancer surgery 
(43.9%), followed by phlebolymphedema assoc+ated w+th chron+c venous +nsuff+c+ency (30.2%). A total 
of 25.9% of part+c+pants had exper+enced at least one ep+sode of cellul+t+s. The +nc+dence of cellul+t+s 
was s+gn+f+cantly h+gher +n pat+ents w+th non-cancer-related lymphedema (p = 0.0008). The durat+on of 
lymphedema was s+gn+f+cantly longer +n pat+ents w+th cellul+t+s (p = 0.0273). No stat+st+cally s+gn+f+cant 
relat+onsh+p was found between cellul+t+s development and BMI, lymphedema stage, or h+story of CDT. 
CONCLUSION: In male pat+ents w+th secondary lymphedema, the most common et+olog+cal factors 
are cancer surgery and chron+c venous +nsuff+c+ency. Educat+ng these pat+ent groups about 
lymphedema may +ncrease the l+kel+hood of early d+agnos+s and, consequently, early treatment. A 
prolonged durat+on of lymphedema, part+cularly +n cases unrelated to cancer, +s assoc+ated w+th an 
+ncreased r+sk of develop+ng cellul+t+s +nfect+ons. Therefore, +mplement+ng personal+zed treatment plans 
+n the early stages and ensur+ng regular follow-up after CDT may be effect+ve +n reduc+ng the r+sk of 
compl+cat+ons +n male lymphedema pat+ents. 
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Character+st+cs of Pat+ents W+th and W+thout a H+story of Cellul+t+s 

Var+able No Cellul+t+s n(%) ≥1 Ep+sode of Cellul+t+s 
n(%) p-value 

Age (years) (med+an, m+n–max) 63.0 (20.0–75.0) 59.0 (24.0–75.0) 0.3824 

BMI (kg/m²) (med+an, m+n–max) 31.9 (18.7–56.4) 35.7 (18.2–56.8) 0.0822 

Durat+on of lymphedema (months) (med+an, 
m+n–max) 36.0 (2.0–120.0) 48.0 (3.0–285.0) 0.0273* 

Lymphedema Stage (ISL) 

Stage 1: 12 
(11.7%) 
Stage 2: 60 
(58.3%) 
Stage 3: 31 
(30.1%) 

Stage 1: 2 (5.6%) 
Stage 2: 18 (50.0%) 
Stage 3: 16 (44.4%) 

 
0.0886 

H+story of CDT Yes: 66 (64.1%) 
No: 37 (35.9%) 

Yes: 28 (77.8%) 
No: 8 (22.2%) 0.1514 

H+story of Cancer Surgery Yes: 54 (52.4%) 
No: 49 (47.6%) 

Yes: 7 (19.4%) 
No: 29 (80.6%) 0.0008* 

H+story of Orthoped+c Surgery Yes: 8 (7.8%) 
No: 95 (92.2%) 

Yes: 3 (8.3%) 
No: 33 (91.7%) 1.0000 

Obes+ty-Related Lymphedema Yes: 6 (5.8%) 
No: 97 (94.2%) 

Yes: 5 (13.9%) 
No: 31 (86.1%) 0.1524 

CVI-Related Lymphedema Yes: 28 (27.2%) 
No: 75 (72.8%) 

Yes: 14 (38.9%) 
No: 22 (61.1%) 0.2096 

*Stat0st0cal analys0s was performed us0ng the Mann-Wh0tney U test for cont0nuous var0ables and 
F0sher's Exact Test for categor0cal var0ables. *p<0.05 was cons0dered stat0st0cally s0gn0f0cant. 
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Prospect+ve Surve+llance for Pen+le Cancer-Related Lower L+mb Lymphedema 
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1Department of Occupat0onal Therapy, Hom0 Bhabha Nat0onal Inst0tute, Mumba0, Ind0a 
2Department of Occupat0onal Therapy, Tata Memor0al Hosp0tal, Mumba0, Ind0a 

OBJECTIVE: 1. To determ+ne the +nc+dence of lower l+mb lymphedema +n Ind+an pat+ents treated for 
pen+le cancer w+th +l+o+ngu+nal lymph node d+ssect+on, w+th or w+thout adjuvant rad+at+on therapy, us+ng 
a prospect+ve surve+llance program. 
2. To +dent+fy early-stage lower l+mb lymphedema (def+ned as a volume d+fference >5% and ≤10%) +n 
Ind+an pat+ents treated for pen+le cancer w+th +l+o+ngu+nal lymph node d+ssect+on, w+th or w+thout 
adjuvant rad+at+on therapy, us+ng the surve+llance program. 
3. To evaluate the assoc+at+on and cl+n+cal relevance of lymphedema-related s+gns and symptoms +n 
detect+ng early-stage lower l+mb lymphedema +n Ind+an pat+ents undergo+ng +l+o+ngu+nal lymph node 
d+ssect+on, w+th or w+thout adjuvant rad+at+on therapy. 
MATERIAL AND METHODS: A 12-month prospect+ve surve+llance program was +mplemented w+th 
target recru+tment of 100 Ind+an pen+le cancer pat+ents scheduled for +l+o+ngu+nal lymph node 
d+ssect+on, w+th or w+thout adjuvant rad+at+on therapy. Basel+ne b+lateral lower l+mb volume was 
assessed us+ng c+rcumferent+al tape measurements pr+or to d+ssect+on. Follow-up assessments 
occurred at predef+ned +ntervals: w+th+n 20 days post-surgery, at 4–6 weeks post-surgery, and every 
three months thereafter for up to one year. At each v+s+t, l+mb c+rcumference, cl+n+cal s+gns, and pat+ent-
reported symptoms of lymphedema were recorded. A percentage volume d+fference of >5% to ≤10% 
between l+mbs was used as the threshold for d+agnos+ng early-stage lymphedema. The program also 
+ncluded structured pat+ent educat+on on recogn+z+ng lymphedema s+gns and symptoms, self-
assessment techn+ques, r+sk-reduct+on pract+ces, and recommended exerc+ses. 
RESULT: Surve+llance data over s+x months of 33 pen+le cancer pat+ents w+th 14 pat+ents treated w+th 
+l+o+ngu+nal lymph nodes d+ssect+on w+th or w+thout adjuvant rad+at+on therapy, revealed a 42.4% 
+nc+dence of lower l+mb lymphedema w+th+n the f+rst three months post-surgery. A stat+st+cally s+gn+f+cant 
assoc+at+on was found between cl+n+cal s+gns of lymphedema and conf+rmed lower l+mb lymphedema 
(p < 0.038). No s+gn+f+cant assoc+at+ons were observed between lymphedema +nc+dence and 
symptoms, number of lymph nodes d+ssected, rad+at+on therapy, body mass +ndex, l+mb dom+nance, or 
age. 
CONCLUSION: Th+s prospect+ve surve+llance program successfully +dent+f+ed early-stage lower l+mb 
lymphedema +n pen+le cancer pat+ents undergo+ng +l+o+ngu+nal lymph node d+ssect+on, w+th or w+thout 
adjuvant rad+at+on therapy. The h+gh +nc+dence observed w+th+n three months post-surgery and the 
s+gn+f+cant assoc+at+on between cl+n+cal s+gns and lymphedema underscore the +mportance of early 
detect+on. A >5% volume d+fference threshold +s supported for d+agnos+ng early lymphedema. These 
f+nd+ngs h+ghl+ght the cr+t+cal role of structured surve+llance programs +n t+mely d+agnos+s and 
management. Recru+tment +s ongo+ng, a+m+ng for 100 pat+ents over a one-year per+od. 

Keywords:  lower l+mb lymphedema, +nc+dence, pen+le cancer, +l+o+ngu+nal lymph node d+ssect+on, 
prospect+ve surve+llance 
 
 



 

OP-005 

Impact of Lower L+mb Lymphedema on Balance and Funct+onal Status: A Prel+m+nary Cl+n+cal 
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OBJECTIVE: OBJECTIVES: Musculoskeletal cond+t+ons often emerge as secondary compl+cat+ons +n 
pat+ents w+th lymphedema. Th+s study a+ms to evaluate funct+onal status and balance +n pat+ents w+th 
lower l+mb lymphedema (LLL). 
MATERIAL AND METHODS: Th+s case-control study compared pat+ents w+th lower extrem+ty 
lymphedema to healthy volunteers regard+ng balance and funct+onal status. The demograph+c and 
cl+n+cal features of the part+c+pants were documented. The Lower Extrem+ty Funct+onal Scale (LEFS) 
was ut+l+zed to evaluate funct+onal status. The Tecnobody PK252 +sok+net+c balance measurement 
system, the one-leg stand+ng test, and the funct+onal reach test were evaluated for stat+c and dynam+c 
balance measures. 
RESULT: Th+s study recru+ted 20 LLL pat+ents and 20 healthy +nd+v+duals. The mean age of the 
part+c+pants was 47.73+11.1 years (pat+ent group 46.1+14.4, control group 47.4+6.61 p:0.706). There 
was a stat+st+cal d+fference between the two groups +n terms of LEFS funct+onal scores.The one-leg 
stand+ng test and funct+onal reach test results were stat+st+cally s+gn+f+cantly lower +n the pat+ent group 
(26+22.2 and 64.5+33.2 p˂0.001; 17.8+5.03 22.7+5.63 p:0.006). In Tecnobody measurements, 
stab+l+ty +ndex, average center of grav+ty, forward-backward standard dev+at+on, and average track 
error were determ+ned to be stat+st+cally d+fferent between the two groups. 
CONCLUSION: We detected deter+orat+ons +n stat+c and dynam+c balance parameters +n pat+ents w+th 
LLL. We suggest that balance and coord+nat+on exerc+ses be added to the exerc+se programs of 
pat+ents w+th LLL. 
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The need for phys+os to be tra+ned +n lymphology and the +mportance of spec+al+zed mld: 
proven by 600 case stud+es 
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OBJECTIVE: As we started th+s year +n Sw+tserland w+th the Masterclass Lymphology w+th Prof. Dr. 
Camp+s+, the need for tra+n+ng of phys+os by the consensus of ISL becomes more and more an 
+nternat+onal +mportance. T+ll now there +s an uncontrolled growth of tra+n+ngs, some w+th and some 
w+thout a good mld. Follow+ng presentat+on w+ll show the need for a good mld. 
In developed countr+es, the ma+n cause of lymphedema +s w+dely assumed to be treatment for cancer. 
Indeed, prevalences of 12-60% have been reported +n breast cancer pat+ents and of 28-47% +n 
pat+ents treated for gynecolog+cal cancer. However, +t appears that about a quarter to a half of affected 
pat+ents suffer from other forms of lymphedema, eg pr+mary lymphedema and lymphedema assoc+ated 
w+th poor venous funct+on, trauma, l+mb dependency or card+ac d+sease. 
Although lymphedema +s not a l+fe-threaten+ng d+sorder, +t +s a chron+c cond+t+on that can create 
cons+derable d+sab+l+ty w+th recurrent +nfect+ons +n the l+mb, funct+onal +mpa+rment and pa+n. In add+t+on, 
research has demonstrated s+gn+f+cant psychosoc+al morb+d+ty, and poorer qual+ty of l+fe. 
Even though +t may be greatly amel+orated by appropr+ate management, many pat+ents rece+ve 
+nadequate treatment, are unaware that treatment +s ava+lable or do not know where to seek help. 
Treatment should compr+se a hol+st+c and mult+d+sc+pl+nary approach that encompasses all aspects 
such as assessment by a tra+ned and exper+enced lymphedema spec+al+st, exerc+ses ta+lored to the 
pat+ent needs and funct+onal+ty, manual lymph dra+nage, effect+ve th+n prof+le compress+on therapy and 
sk+n care. Although the last years lymph dra+nage has been cons+dered as not necessary, we are sure 
that +t +s an und+sputable part of the treatment. 500 therap+sts have proven that the results before and 
after one treatment makes a change. 
MATERIAL AND METHODS: In Belg+um and The Netherlands we follow the consensus of ISL for the 
tra+n+ng of our phys+otherap+sts to become lymph spec+al+sts. Lymph dra+nage +s an +mportant part of 
edema therapy. Only MLD +s not enough for the treatment but treatment w+thout MLD doesn’t g+ve the 
same good results. 
Follow+ng research w+ll show the need for all the d+sc+pl+nes. 
Included: pat+ents w+th lymph edema w+th p+tt+ng and a pos+t+ve Stemmer. 
Excluded: pat+ents w+th general+zed or l+pedema. 
Our Care Pathway for commun+ty pat+ent cons+sts of: 
Phase 0: D+agnos+ng by the phys+c+an (lymphosc+nt+graphy, fluoroscopy, US,…) 
Phase 1: by Phys+cal therap+st 
1. Measurements of current s+tuat+on by Per+k+t or meter 
2. Manual lymphdra+nage ad modum Vodder for ½ hour. 
3. Measurements of current s+tuat+on by Per+k+t or meter after treatment. 
 



 

RESULT: All of the treatments show a pos+t+ve result between 5 and 75 cl d+fference before and after a 
good treatment. 
CONCLUSION: Spec+al+zed MLD +s a part of the treatment. Follow+ng results w+ll show that +t has to 
stay that way. Before and after one treatment are b+g d+fferences +n volume. Mld needs to be correct 
(changes from pat+ent to pat+ent) +n every way (pressure, t+me,.) But only treatment by the phys+o +s not 
enough. We do need all the other d+sc+pl+nes to succeed. 
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The effects of hydrotherapy on lower extrem+ty volume, qual+ty of l+fe, and funct+onal+ty +n 
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OBJECTIVE: Aqua lymphat+c therapy +s an effect+ve treatment method +n lymphedema management. 
However, stud+es on aqua lymphat+c therapy +n the l+terature have pr+mar+ly focused on pat+ents w+th 
upper extrem+ty lymphedema, and there are few random+zed controlled tr+als ava+lable. In our study, In 
our random+zed controlled tr+al, we a+med to evaluate the effects of hydrotherapy on qual+ty of l+fe, 
da+ly act+v+ty, part+c+pat+on, funct+onal status, and l+mb volume +n pat+ents d+agnosed w+th un+lateral 
lower extrem+ty lymphedema. 
MATERIAL AND METHODS: Th+s study +s a s+ngle-bl+nd random+zed controlled tr+al.Pat+ents, aged 
18-75 w+th pr+mary or secondary un+lateral lower extrem+ty lymphedema who have rece+ved at least 2 
weeks of complex decongest+ve therapy +n the past were +ncluded +n the study.Med+cally stable and 
able to part+c+pate +n hydrotherapy sess+ons.W+ll+ngness to adhere to the study protocol and prov+de 
+nformed consent. Pat+ents who have had an +njury and/or surgery +n the last 6 months and cond+t+ons 
where hydrotherapy +s contra+nd+cated ( act+ve +nfect+on, severe fear of water, behav+oral problems, 
shortness of breath at rest, +ncont+nence, known chlor+ne allergy, open wound, acute system+c +llness, 
ep+lepsy, tracheostomy, permanent dra+n, +mmunodef+c+ency) were excluded. 
 
The demograph+c and cl+n+cal data of the pat+ents were recorded. Before treatment, l+mb volume was 
assessed us+ng the c+rcumference measurement method, qual+ty of l+fe was evaluated w+th the 
Lymphedema Qual+ty of L+fe Quest+onna+re (LYMQOL), lower extrem+ty funct+onal+ty was assessed 
w+th the Lower Extrem+ty Funct+onal Scale (LEFS), and exerc+se capac+ty was measured us+ng the 10-
Meter Walk Test. The control group followed a home-based exerc+se program for 6 weeks, wh+le the 
+ntervent+on group rece+ved hydrotherapy +n add+t+on to the home exerc+se program dur+ng the same 
per+od.Aqua lymphenphat+c therapy sess+ons were adm+n+stered three t+mes per week over a s+x-week 
per+od. Each sess+on cons+sted of 30-m+nute superv+sed aquat+c exerc+se programs conducted +n 
groups of 5-7 part+c+pants. The +ntervent+ons were performed +n a hydrotherapy pool ma+nta+ned at 130 
cm depth w+th water temperature regulated between 30-33°C. All sess+ons were superv+sed by a 
tra+ned phys+otherap+st to ensure proper techn+que and safety.t. 
At the end of the treatment, pat+ents were re-evaluated +n terms of volume, funct+onal+ty, qual+ty of l+fe, 
and exerc+se capac+ty. The two groups were compared regard+ng volume measurement, funct+onal+ty, 
and qual+ty of l+fe.. 
Data were analyzed us+ng descr+pt+ve stat+st+cs, W+lcoxon s+gned-rank, Mann-Wh+tney U, pa+red and 
+ndependent t-tests as appropr+ate. 
RESULT: In our study, 24 pat+ents were assessed before treatment, post-treatment, and 6 weeks after 
therapy. The part+c+pants cons+sted of 20 women (%83,3), w+th a mean age of 52,3 years and a BMI of 
47,5 kg/m². 



 

11 pat+ents were +n the aqua therapy group, wh+le 13 were +n the control group, w+th no s+gn+f+cant 
demograph+c d+fferences between the two groups.(p<0,05) 
 
Stat+st+cally +n the aqua therapy group, s+gn+f+cant +mprovements were observed +n the 10-meter walk 
test (10MWT) (p<0.001), Lower Extrem+ty Funct+onal Scale (LEFS) (p=0.017), affected l+mb volume 
(p=0.037), and emot+onal part of the Lymphedema Qual+ty of L+fe Quest+onna+re (LYMQOL) (p=0.002) 
between pre- and post-treatment assessments. 
CONCLUSION: Our study suggests hydrotherapy enhances volume of affected l+mb, funct+on and 
qual+ty of l+fe +n pat+ents w+th un+lateral lower l+mb lymphedema. 
Compared to the control group, the aqua therapy group showed s+gn+f+cantly greater +mprovement +n 
funct+onal status and the emot+onal doma+n of qual+ty of l+fe. 
The study h+ghl+ghts hydrotherapy's potent+al as a mult+modal adjunct, address+ng both phys+cal and 
psycholog+cal outcomes +n lymphedema care. Further research should opt+m+ze protocols and +dent+fy 
+deal cand+dates for aquat+c therapy. 
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OBJECTIVE: Th+s study a+ms to evaluate the effect+veness of aerob+c exerc+se therapy +n manag+ng 
lymphedema, a progress+ve cond+t+on affect+ng the lymphat+c system, and +ts effects on pat+ents' 
exerc+se capac+ty, body compos+t+on, and qual+ty of l+fe, us+ng a hosp+tal-based superv+sed 
personal+sed protocol. 
MATERIAL AND METHODS: We analyzed 29 pat+ents w+th lower extrem+ty lymphedema and d+v+ded 
them +nto two groups: a hosp+tal-based exerc+se group (Group 1, n=14) and a home-based exerc+se 
group (Group 2, n=15). Group 1 rece+ved aerob+c exerc+se therapy on a treadm+ll at 50-60% exerc+se 
+ntens+ty based on CPET test results, wh+le Group 2 rece+ved walk+ng tra+n+ng at an RPE +ntens+ty of 
12-13 on the Mod+f+ed Borg scale (40 m+nutes per day, 5 days a week, for 4 weeks for both groups). All 
pat+ents were evaluated before treatment, at weeks 4 and 16. 
We assessed 30-Second S+t-to-Stand Test (30s-CST), 6-M+nute Walk Test (6MWT), lower extrem+ty 
c+rcumference and volume measurement, b+o+mpedance parameters, Lower Extrem+ty Funct+onal 
Scale (LEFS), Lymphedema L+fe Impact Scale (LLIC), Hosp+tal Anx+ety and Depress+on Scale (HADS), 
and Numer+cal Rat+ng Scale (NRS). 
RESULT: There was no s+gn+f+cant d+fference between the two groups +n terms of age, gender, and 
d+sease durat+on. Although sl+ght +ncreases +n VO₂max, metabol+c equ+valents, and rest+ng 
card+ovascular parameters were observed +n both groups, the effects of group, t+me, and +nteract+on 
were not stat+st+cally s+gn+f+cant. 30s-CST results showed s+m+lar results between the two groups, w+th 
no s+gn+f+cant +ncreases observed over t+me (p=0.079). Wh+le post-hoc analys+s revealed a s+gn+f+cant 
d+fference between two groups at week 16, no s+gn+f+cant w+th+n-group changes were detected over 
t+me (GLM t+me effect: p = 0.150); however, the observed +mprovements part+cularly +n the Group 1 
may st+ll be cons+dered cl+n+cally relevant. We found a s+gn+f+cant group effect (GLM, group p=0.002) at 
6MWT, w+th Group 1 show+ng greater walk+ng d+stances than Group 2 at both week 4 and 16, but the 
t+me effect (p=0.150) and group x t+me +nteract+on (p=0.701) were not s+gn+f+cant (F+gure 1). We found 
no s+gn+f+cant d+fferences +n lymphedema c+rcumference and volume measurements over t+me or 
between groups (except left metatarsophalangeal jo+nt; p=0.001) were observed between groups, but 
these d+fferences are not general+zable and do not suggest a s+gn+f+cant treatment effect. 
Intergroup d+fferences +n body we+ght, body mass +ndex, muscle mass, body fat percentage, lean 
mass, wa+st-to-h+p rat+o, total body flu+d, extracellular flu+d, edema +ndex, and basal metabol+c rate 
were not s+gn+f+cant (p>0.05). LEFS scores +ncreased over t+me +n both groups, but no s+gn+f+cant 
d+fferences were found between the groups or +n the t+me × group +nteract+on (p>0.05). LLIC total 
score analys+s revealed s+gn+f+cant group (p=0.012) and t+me (p<0.001) effects, w+th Group 1 
exper+enc+ng a s+gn+f+cant reduct+on +n total scores, wh+le Group 2 exper+enced a more l+m+ted 
decrease. We found a s+gn+f+cant group effect on the total HADS score (p<0.001), w+th a decreas+ng 
trend +n Group 1 scores at 16 weeks. However, no s+gn+f+cant group, t+me, or +nteract+on effects were 
observed +n the HADS - Anx+ety Subscale scores (p>0.05). The t+me effect on NRS scores s+gn+f+cantly 



 

decreased (p<0.001) +n both groups over the follow-up per+od, but the +ntergroup d+fference and 
+nteract+on were not s+gn+f+cant. 
CONCLUSION: Exerc+se programs +mprove phys+olog+cal parameters +n +nd+v+duals w+th pr+mary lower 
extrem+ty lymphedema, but hosp+tal-based exerc+se leads to more s+gn+f+cant funct+onal status and 
qual+ty of l+fe ga+ns, suggest+ng structured, superv+sed exerc+se programs are preferred for manag+ng 
pr+mary lymphedema. 
One of the strengths of the study +s that +t +s based on a comprehens+ve follow-up protocol supported 
by funct+onal tests +n add+t+on to object+ve phys+olog+cal parameters. However, the l+m+ted sample s+ze 
and short-term follow-up per+od restr+ct the general+zab+l+ty of the study's f+nd+ngs. However, larger-
sample stud+es evaluat+ng long-term outcomes are needed. 
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F+gure1. Changes +n 6-M+nute Walk Test (6MWT) D+stance Over T+me 
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OBJECTIVE: Lymphedema +s a major publ+c health +ssue +n Ind+a, dr+ven by lymphat+c f+lar+as+s and 
+ncreas+ng breast cancer-related lymphedema. Challenges +nclude a hot cl+mate, low healthcare 
profess+onal awareness, and l+m+ted access to affordable, qual+ty compress+on products. The Centre of 
Excellence (CoE) for Lymphat+c D+sease, led by Dr. S.B. Gog+a and Ms. Arun Rekha Gog+a, was 
establ+shed to address these cr+t+cal unmet needs through an +ntegrated approach.1 
MATERIAL AND METHODS: We conducted two p+votal random+zed controlled tr+als (RCTs) to 
address context-spec+f+c challenges +n lymphedema management. The MOBILITY RCT evaluated the 
safety and eff+cacy of the Mob+derm® compress+on bandage system for 50 BCRL pat+ents at AIIMS, 
New Delh+, compar+ng +t aga+nst a locally ava+lable ortho cotton wool soft pad. A second RCT 
compared the eff+cacy and pat+ent exper+ence of KOB short stretch bandages w+th locally used cotton 
crepe bandages +n 60 part+c+pants w+th lower l+mb lymphedema. Along s+de we also use long term 
retrospect+ve data from our CoE as well as telehealth mon+tored camps managed by us +n F+lar+a 
endem+c areas. 
RESULT: In the MOBILITY RCT, both groups showed s+gn+f+cant l+mb volume reduct+on, but the 
Mob+derm group demonstrated a stat+st+cally greater reduct+on and a s+gn+f+cantly greater decrease +n 
pa+n. However, a h+gher +nc+dence of lymphang+t+s was observed +n the Mob+derm group (60%) 
compared to the control group (44%). For the KOB study, wh+le both bandage types were equally 
effect+ve +n reduc+ng l+mb volume and +mprov+ng mob+l+ty, the KOB group reported a better qual+ty of l+fe 
and less bandage sl+ppage. The local bandages requ+red more frequent re-bandag+ng due to a 
s+gn+f+cant drop +n sub-bandage pressure. 
Retrospect+ve data 
The Centre's work extends to system+c solut+ons, +nclud+ng an +nnovat+ve Complete Decongest+ve 
Therapy (CDT) program for commun+ty-level lymphedema treatment +n Ind+a. Developed by Dr. S.B. 
Gog+a and Ms. Arun Rekha Gog+a, th+s program +ntegrates group therapy and self-management, 
mak+ng +t mot+vat+onal and pract+cal for large populat+ons w+th l+m+ted and expens+ve med+cal fac+l+t+es. 
Th+s +nclude a newly patented Hybr+d type (Sequent+al cycle +n+t+at+on and S+ngle Chambered 
Performance) of Interm+ttent Pneumat+c Compress+on mach+ne, wh+ch has been +nd+genously 
developed to overcome the h+gh cost and log+st+cal +ssues of +mported pumps, des+gned both hosp+tal 
and home use. The Centre also focuses on sourc+ng local products for compress+on, such as 
bandages and stock+ngs. 
The emphas+s on group care done at AIIMS, New Delh+ and espec+ally more so +n camps run by local 
voluntary but tra+ned Lymphedema care counsellors +n endem+c areas have resulted +n comparable 
and apprec+able outcomes to our own CoE, 
CONCLUSION: The Centre's work presents a compell+ng hol+st+c lymphedema management model for 
develop+ng countr+es. RCT f+nd+ngs h+ghl+ght the value of qual+ty compress+on mater+als for pat+ent 
sat+sfact+on and adherence, alongs+de the need for v+g+lance w+th new therap+es. Ind+genous 



 

+nnovat+ons l+ke the SEQUEL® system offer a pathway to affordable, access+ble care for broader 
populat+ons. Th+s +ntegrated model of cl+n+cal research, +nd+genous +nnovat+on, and publ+c health 
outreach prov+des a susta+nable and scalable framework for other resource-constra+ned reg+ons. 
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OBJECTIVE: Lymphedema +s a chron+c cond+t+on character+zed by the accumulat+on of lymphat+c flu+d 
+n t+ssues, wh+ch s+gn+f+cantly +mpa+rs pat+ents' qual+ty of l+fe. Th+s study a+med to evaluate the effects of 
transcutaneous aur+cular vagus nerve st+mulat+on (taVNS) on qual+ty of l+fe +n +nd+v+duals w+th un+lateral 
upper extrem+ty lymphedema. 
MATERIAL AND METHODS: Th+s study +ncluded 27 voluntary part+c+pants d+agnosed w+th Stage 2 or 
3 un+lateral lymphedema and rece+v+ng treatment at Gaz+osmanpaşa Tra+n+ng and Research Hosp+tal. 
All part+c+pants met the predef+ned +nclus+on and exclus+on cr+ter+a. They were randomly ass+gned to 
one of three groups: a group rece+v+ng Complex Decongest+ve Therapy (CDT) alone (n=9), a group 
rece+v+ng CDT comb+ned w+th transcutaneous aur+cular vagus nerve st+mulat+on (taVNS) (n=9), and a 
group rece+v+ng CDT comb+ned w+th sham taVNS (n=9). Assessments were conducted at basel+ne and 
after the treatment per+od. Qual+ty of l+fe and arm-related symptoms were assessed us+ng the 
Lymphedema Funct+on+ng, D+sab+l+ty, and Health Quest+onna+re (Lymph-ICF), a val+dated and 
lymphedema-spec+f+c measurement tool. The Lymph-ICF evaluates several doma+ns +nclud+ng phys+cal 
funct+on, symptom sever+ty, emot+onal well-be+ng, and soc+al part+c+pat+on. 
RESULT: The three groups were found to be homogeneous +n terms of soc+odemograph+c and cl+n+cal 
character+st+cs. In w+th+n-group analyses, stat+st+cally s+gn+f+cant +mprovement was observed only +n the 
CDT group. The mean Lymph-ICF score +n th+s group decreased from 72.64 to 67.67 follow+ng 
treatment (p=0.03), +nd+cat+ng +mproved funct+onal capac+ty. S+m+larly, the group rece+v+ng CDT 
comb+ned w+th taVNS showed a s+gn+f+cant reduct+on +n scores, from 74.13 to 63.46 (p=0.04). Effect 
s+ze analys+s suggested that both CDT and taVNS had a moderate +mpact on funct+onal capac+ty. In 
contrast, the sham taVNS group d+d not show any s+gn+f+cant changes between pre- and post-
treatment scores (p=0.83). Between-group compar+sons revealed no stat+st+cally s+gn+f+cant d+fferences 
+n total Lymph-ICF scores e+ther before or after treatment. However, a s+gn+f+cant +mprovement +n 
phys+cal funct+on was found only +n the CDT group (p=0.026), and post-treatment compar+sons among 
groups showed a s+gn+f+cant d+fference +n th+s doma+n (p=0.001). Although some between-group 
d+fferences were observed +n other subdoma+ns, t+me-related changes generally d+d not reach 
stat+st+cal s+gn+f+cance. 
CONCLUSION: In conclus+on, taVNS demonstrated benef+c+al effects on spec+f+c subdoma+ns of 
qual+ty of l+fe +n +nd+v+duals w+th upper extrem+ty lymphedema. Notably, +mprovements +n phys+cal and 
emot+onal funct+on+ng h+ghl+ght the potent+al value of taVNS as a complementary +ntervent+on. Further 



 

stud+es are warranted to explore these effects +n more deta+l. The f+nd+ngs suggest that taVNS may 
serve as an effect+ve adjunct to complex decongest+ve therapy. 
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OBJECTIVE: OBJECTIVE:  Selfmanagement +s part of the treatment for women w+th secondary 
lymphoedema presupposed to ach+eve the a+m w+th comb+ned decongest+ve therapy and to prevent 
progress of lymphoedema. The purpose of our study was to analyse poss+ble character+st+cs may 
+nfluence selfmanagement +n female cancer surv+vors w+th secondary lymphedema. 
MATERIAL AND METHODS: MATERIAL-METHODS: We conducted a cross-sect+onal study, +nv+ted 
109 pat+ents and 83 were +ncluded. Frequency of selfmanagement and twentythree poss+ble 
character+st+cs were analysed +n relat+on to the outcomes, “do selfmanagement at home”, “do 
selfmanagement at work”, “can take care of the+r lymphoedema” and “selfmanagement helps”. 
RESULT: RESULT:  F+fty-e+ght percent of the women performed selfmanagement every day, but only 
half of the study group thought that selfmanagement helped. Women w+th low-well-be+ng (OR=4.5, CI 
1.7-11.7), not accept+ng the+r body (OR=3.9, CI 1.0-15.3) and ethn+c+t+es other than Swed+sh (OR=5.3, 
CI 1.1-25.6) were observed to engage less +n selfmanagement for the+r lymphedema 
CONCLUSION: CONCLUSION:  Among female cancer surv+vor’s women w+th secondary 
lymphoedema, f+fty e+ght percent performed selfmanagement every day at home, although half of all 
women reported that selfmanagement d+d not help. We must observe and support the female cancer 
surv+vors w+th low well-be+ng, women who reported d+ff+cult+es to accept the+r body and women w+th 
other ethn+c+t+es, culture and language who may be at r+sk for not tak+ng care of them self w+th 
selfmanagement and prevent progress of lymphedema. 
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OBJECTIVE: It must be stated at the outset that the terms "edema" and "lymphedema" refer to two 
completely d+fferent ent+t+es: 
Edema +s an +nterst+t+al, low-prote+n flu+d accumulat+on as a symptom of var+ous underly+ng d+seases 
(card+ac, nephrogen+c, phlebostat+c, oncot+c). 
Lymphedema, on the other hand, +s not "edema" but rather a separate type of chron+c, +nflammatory 
d+sease of the +nterst+t+um, less frequently result+ng from a pr+mary (congen+tal) d+sturbance of 
lymphat+c dra+nage, but much more frequently result+ng from secondary (acqu+red) damage to the 
lymphat+c dra+nage system. 
MATERIAL AND METHODS: In the context of oncolog+cal therapy, the +atrogen+c +nterrupt+on of the 
phys+olog+cal lymphat+c dra+nage pathways occurs through +ngu+nal, +l+ac, and pelv+c 
lymphadenectomy, as well as through rad+otherapy, as +s necessary for urolog+cal-oncolog+cal, as well 
as the very common gynecolog+cal-oncolog+cal therap+es. The term "secondary ben+gn lymphedema" 
thus descr+bes the cause (secondary) through the oncolog+cal measures w+th the curat+ve goal 
(ben+gn). "Secondary mal+gnant lymphedema," on the other hand, descr+bes a tumor-related blockage 
of lymphat+c dra+nage (lymphang+os+s carc+nomatosa, lymphonodal tumor +nf+ltrat+on). 
S+nce lymphedema +s a chron+c cond+t+on prone to progress+on, even +n "stable" lymphedema, +f left 
untreated, swell+ng and f+bros+s w+ll cont+nuously +ncrease over t+me. Th+s +s due to a mechan+cal 
+nsuff+c+ency of the lymphat+c system. The transport capac+ty of the lymphat+c vessels +s too low to 
absorb the result+ng lymphat+c load. As a result, prote+n-r+ch flu+d accumulates +n the t+ssue, lead+ng to 
the f+brosclerot+c remodel+ng processes typ+cal of lymphedema. 
RESULT: The pr+mary goal of lymphedema therapy +s to reduce edema or volume and f+bros+s 
(harden+ng of the connect+ve t+ssue). Tra+n+ng our pat+ents +n self-treatment (self-bandag+ng, sk+n care, 
decongest+ve exerc+ses, compress+on therapy) protects aga+nst late compl+cat+ons and +mproves 
qual+ty of l+fe. 
Inpat+ent-treatment +s necessary for pat+ents w+th severe lymphedema of the l+mbs (stages II and III) 
and gen+tals, as well as mal+gnant lymphedema, wh+ch often requ+res concom+tant pall+at+ve therapy. 
For post-oncolog+cal +npat+ent rehab+l+tat+on, both oncolog+cal rehab+l+tat+on centers and, to a lesser 
extent, lympholog+cal rehab+l+tat+on fac+l+t+es are ava+lable. The serv+ce prof+le of purely oncolog+cal 
rehab+l+tat+on (psycho-oncolog+cal) d+ffers s+gn+f+cantly from that of organ- and symptom-spec+f+c 
lympholog+cal rehab+l+tat+on. 
CONCLUSION: Espec+ally for those urolog+cal and gynecolog+cal pat+ents who develop lymphedema 
early on after oncolog+cal surgery and rad+otherapy treatments, the current care prov+ded by oncology 
rehab+l+tat+on fac+l+t+es +s often +nadequate. Th+s pat+ent group suffers from severe organ+c d+stress, w+th 
pronounced d+sab+l+ty and st+gma due to secondary lymphedema; lympholog+cal rehab+l+tat+on w+th +ts 
spec+f+c range of serv+ces +s urgently +nd+cated +n th+s case! 

 
 



 

Keywords:  oncolog+cal rehab+l+tat+on, +atrogen+c +nterrupt+on, lymphadenectomy, rad+otherapy, 
lymphang+os+s carc+nomatosa, lymphonodal tumor +nf+ltrat+on. 
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A novel +ntervent+on approach of Sol+d Fasc+al Lymphedema +n Morb+han D+sease: A Rare Case 
Report 
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OBJECTIVE: To present a rare case of Morb+han d+sease w+th pers+stent sol+d fac+al lymphedema 
managed us+ng a novel, conservat+ve phys+otherapeut+c approach +ntegrat+ng Mod+f+ed Complete 
Decongest+ve Therapy (CDT) and K+nes+o tap+ng, and to h+ghl+ght +ts long-term +mpact on both phys+cal 
and psycholog+cal outcomes. 
CASE: A 35-year-old male w+th a 4-year h+story of unresolved sol+d fac+al swell+ng, d+agnosed w+th 
Morb+han d+sease. 
RESULT: Progress+ve reduct+on +n fac+al c+rcumference was observed on the left s+de from 86.8 cm at 
basel+ne to 80.0 cm and r+ght s+de from 84 cm at basel+ne to 79.5 cm at 6 months. AAI scores 
markedly +mproved from 28/40 at basel+ne to 3/40 at one year, +nd+cat+ng s+gn+f+cant psycholog+cal 
recovery. The pat+ent reported enhanced body +mage, +mproved self-conf+dence, and resumed soc+al 
part+c+pat+on. Photograph+c compar+sons supported these f+nd+ngs, w+th clear v+sual reduct+ons +n sol+d 
fac+al edema. 

Keywords:  Morb+han d+sease, sol+d fac+al lymphedema, complete decongest+ve therapy, K+nes+o 
tap+ng, case report 
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A case of seconder lymphedema follow+ng trauma 
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OBJECTIVE: To present a rare case of secondary lymphedema +n the upper extrem+ty developed after 
a m+nor trauma, conf+rmed by lymphosc+nt+graphy +n the absence of any detectable +nternal +njury. 
CASE: A 38-year-old female presented w+th r+ght elbow and shoulder pa+n, swell+ng, and weakness 
after a m+nor trauma. Phys+cal exam+nat+on revealed stage 1 lymphedema. Lymphosc+nt+graphy 
showed delayed lymphat+c dra+nage and collateral flow +n the r+ght forearm. The pat+ent underwent 25 
sess+ons of complex decongest+ve therapy +nclud+ng manual lymph dra+nage, bandag+ng, exerc+se, 
and phys+cal modal+t+es. Edema reduced s+gn+f+cantly post-treatment. 
RESULT: Post-treatment volume d+fference between l+mbs decreased from 162 mL to 74 mL. Pa+n 
+mproved follow+ng ultrasound-gu+ded +nject+on. Th+s +s the f+rst case +n the l+terature of upper extrem+ty 
secondary lymphedema conf+rmed by lymphosc+nt+graphy follow+ng m+nor trauma. The case 
emphas+zes the need to cons+der lymphedema +n trauma pat+ents even when +mag+ng reveals no 
+nternal damage. 
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F+gure 1 
 



 

 
Compar0son of the affected l0mb before and after complex decongest0ve therapy,demonstrat0ng 
reduct0on 0n edema volume 
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A rare syndrome ,n a case w,th lymphedema of three extrem,t,es: sc,m,tar syndrome 
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OBJECTIVE: Sc+m+tar syndrome +s a rare congen+tal heart anomaly that results +n abnormalpulmonary 
venous return. Normally, oxygenated blood from the r+ght lung +s transported to the left atr+um v+a the 
r+ght pulmonary ve+n. However, +n Sc+m+tar syndrome, the oxygenated blood from the r+ght lung dra+ns 
+nto the +nfer+or vena cava (IVC) or the r+ght atr+um through an aberrant pulmonary ve+n. The rad+olog+c 
appearance of th+s d+lated ve+n descend+ng along the r+ght border of the heart toward the d+aphragm 
resembles a Turk+sh curved sword (sc+m+tar), hence the term Sc+m+tar s+gn. There +s no d+rect 
assoc+at+on between Sc+m+tar syndrome and lymphedema. However, the purpose of th+s case report +s 
to h+ghl+ght the potent+al r+sk of lymphedema development due to r+ght heart fa+lure, pulmonary 
hypertens+on, and poss+ble lymphat+c dra+nage d+sorders caused by the d+sease. 
CASE: A 42-year-old female pat+ent presented w+th swell+ng +n the r+ght upper extrem+ty and both 
lower extrem+t+es. Her med+cal h+story +ncluded r+ght breast cancer 18 years ago, for wh+ch she 
underwent surgery followed by rad+otherapy and chemotherapy. Two years pr+or, she had undergone 
r+ght salp+ngo-oophorectomy and b+lateral sacral neurectomy due to a r+ght adnexal mass. 
H+stopatholog+cal exam+nat+on was cons+stent w+th endometr+oma, and annual follow-up was 
recommended due to +ts 
ben+gn nature. The pat+ent had also been operated on for Sc+m+tar syndrome four years ago, and s+nce 
then had exper+enced pers+stent swell+ng +n both lower l+mbs—more pronounced on the r+ght s+de. 
On phys+cal exam+nat+on, Stage I lymphedema was observed +n the r+ght upper extrem+ty and Stage II 
lymphedema +n both lower extrem+t+es, more prom+nent on the r+ght. B+lateral pos+t+ve Stemmer’s s+gn 
and p+tt+ng edema were present. B+lateral lower extrem+ty Doppler ultrasonography and 
lymphosc+nt+graphy were performed. Doppler ultrasound revealed no patholog+cal f+nd+ngs, whereas 
lymphosc+nt+graphy demonstrated severe lymphat+c dra+nage dysfunct+on +n the r+ght lower extrem+ty 
compat+ble w+th Stage III, and m+ld dysfunct+on +n the left lower extrem+ty compat+ble w+th Stage I. 
The pat+ent was enrolled +n a structured phys+otherapy program cons+st+ng of 10 sess+ons of complete 
decongest+ve therapy (CDT) comb+ned w+th k+nes+o tap+ng. Treatment was appl+ed sequent+ally: f+rst to 
the r+ght lower extrem+ty, then to the left lower extrem+ty, and f+nally to the r+ght upper extrem+ty. Pre- 
and post-treatment measurements of all three extrem+t+es were recorded to evaluate treatment 
outcomes. 
RESULT: Post-treatment measurements demonstrated a s+gn+f+cant reduct+on +n swell+ng across all 
three extrem+t+es. The comb+nat+on of complete decongest+ve therapy and k+nes+o tap+ng was found to 
be effect+ve +n the management of lymphedema assoc+ated w+th Sc+m+tar syndrome 
 
CONCLUSION:  Although there +s no d+rect assoc+at+on between Sc+m+tar syndrome and lymphedema, 
+t should be cons+dered that lymphat+c dra+nage may also be affected due to r+ght heart 
overload and +mpa+red venous return. Consequently, the r+sk of lymphedema may be 
+ncreased +n pat+ents w+th th+s cond+t+on 
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+mage of the pat+ent 
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OBJECTIVE: One of the most +mportant causes of lymphedema +n developed countr+es +s secondary 
lymphedema assoc+ated w+th mal+gnancy and +ts treatment. Breast cancer-assoc+ated lymphedema 
can be seen +n some pat+ents after lymph node d+ssect+on, chemotherapy and rad+otherapy. Fractures 
+n an extrem+ty w+th lymphedema may also lead to progress+on of th+s cond+t+on. In th+s case report, a 
case of breast cancer-assoc+ated lymphedema that progressed after humerus and rad+us fractures 
and the treatment process w+ll be d+scussed. 
CASE: A 59-year-old female pat+ent appl+ed to outpat+ent cl+n+c w+th compla+nts of swell+ng, pa+n, and 
l+m+ted movement +n her r+ght upper extrem+ty. It was learned that the pat+ent had a h+story of 
mastectomy, chemotherapy, and rad+otherapy due to breast cancer 15 years ago. The swell+ng +n her 
r+ght upper extrem+ty started 8 months ago and progressed. Complete decongest+ve therapy (CDT) 
was planned for postmastectomy lymphedema. However, the pat+ent could not attend th+s treatment 
due to personal reasons. Dur+ng th+s per+od, she cont+nued self-massage and sk+n care. She had a 
traff+c acc+dent 1 month ago and had prox+mal humerus and d+stal rad+us fractures +n the same 
extrem+ty. The swell+ng +n the pat+ent's arm, wh+ch underwent open reduct+on and +nternal f+xat+on, had 
progressed further (F+gure 1). The pat+ent was adm+tted to our department for both lymphedema and 
fracture rehab+l+tat+on. 21 sess+ons of manual lymphat+c dra+nage and mult+layer bandag+ng were 
performed. Wh+le the pat+ent's arm was bandaged, pass+ve, act+ve-ass+st+ve, and act+ve range of 
mot+on exerc+ses were performed +n that order. Strengthen+ng exerc+ses were also shown for the 
current range of mot+on of the jo+nt. Cold appl+cat+on and transcutaneous electr+cal nerve st+mulat+on 
were appl+ed as phys+cal therapy agents. A custom-made pressure garment was made for the r+ght 
upper extrem+ty. At the f+rst month outpat+ent cl+n+c check-up after d+scharge, +t was observed that the 
pat+ent was able to use her arm and that there was +mprovement +n per+pheral measurements 
compared to before treatment (Table 1). Treatment was cont+nued w+th a pressure garment dur+ng the 
day (F+gure 2) and bandag+ng at n+ght. 
RESULT: Lymphedema may develop +n the fractured extrem+ty. The mechan+sm of th+s +s st+ll not fully 
understood (1). It has been shown that rap+dly progress+ve lymphedema develops +n extrem+t+es w+th a 
h+story of prev+ous fractures after a sent+nel lymph node b+opsy performed for breast cancer (2). 
Lymphedema mak+ng fracture heal+ng d+ff+cult also leads to a v+c+ous cycle (3). In add+t+on, decreased 
bone m+neral dens+ty +n the lymphedematous extrem+ty may also +ncrease the tendency to fracture (4). 
In our case, the development of fracture led to the progress+on of lymphedema, and one of the 
reasons fac+l+tat+ng the development of th+s double fracture may be the decrease +n bone m+neral 
dens+ty +n the lymphedematous extrem+ty. In cases of fracture and lymphedema together, +t +s poss+ble 
to reduce extrem+ty volume w+th CDT (5). Fracture may lead to the development of lymphedema or 
progress+on of lymphedema, and extrem+ty lymphedema treatment can be performed w+th CDT. In 
add+t+on, be+ng able to do exerc+ses wh+le mult+layered bandag+ng w+ll make fracture rehab+l+tat+on 
eas+er. 
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F+gure 1-2 

 
Pre-treatment and post-treatment r0ght upper extrem0ty 
 
 
 



 

Table 1: Pre-treatment and post-treatment per+pheral measurements, jo+nt range of mot+on 
measurements 

 Before treatment 1st month 2nd 

Metacarpal c+rcumference (cm)(r+ght/left) 23.1/20.3 22.2/20.5 21.6/21 

Wr+st c+rcumference (cm) 21.5/15,4 20.3/15.7 20.5/16.5 

Below the elbow at 10 cm (cm) 26/20.3 23.8/20.4 23.5/21.3 

Elbow c+rcumference (cm) 30.7/23.2 28.6/23.6 26.4/23.3 

Above the elbow at 10 cm (cm) 29.3/24.1 24.5/24.8 24.2/25.8 

Shoulder flex+on (r+ght) 60° 90° 100° 

Shoulder abduct+on (r+ght) 45° 70° 90° 

Wr+st flex+on (r+ght) 20° 30° 60° 

Wr+st extens+on (r+ght) 20° 30° 50° 

Rad+al dev+at+on/ulnar dev+at+on (r+ght) neutral 10°/10° 10°/20° 
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OBJECTIVE: Stewart-Treves Syndrome (STS), as a sk+n ang+osarcoma, +s rare longterm compl+cat+on 
of lymphedema. STS +s mostly seen after breast cancer related lymphedema (BCRL) pat+ents that 
undergone rad+cal mastectomy, ax+llary d+ssect+on and +rrad+at+on. Rad+cal mastectom+zed pat+ents 5 
years after surgery have the +nc+dence of 0.07-0.45% for STS. However there +s a decrement +n 
prevalence after common appl+cat+on of sent+nel lymph node detect+on (SLND), STS has poor 
prognos+s +n the mean+ng of surve+llance. (1,2). 
Here +s reported a 67 years old woman w+th BRCL developed STS +n the r+ght upper extrem+ty. 
CASE: Pat+ent R.K. appl+ed to the lymphedema outpat+ent cl+n+c of phys+cal med+c+ne and rehab+l+tat+on 
department by the compla+nt of swell+ng and bru+s+ng of r+ght forearm. She was 67 years old, 
unemployed, marr+ed and had 2 ch+ldren. From the po+nt of chron+c comorb+d d+seases, she was 
d+abet+c, under med+cat+on for hypertens+on and hyperl+p+dem+a. She had surgery for umb+l+cal 
hern+at+on and cholecystectomy one year ago. 
Deta+led h+story gave us the knowledge of r+ght breast medullary carc+noma d+agnos+s at 2014. 
Immunoh+stochem+stry results showed c-erbB-2 pos+t+v+ty and 70%of K+67 prol+ferat+on +ndex. Stag+ng 
was T2N1M0 (stage 2) accord+ng to the pos+t+ve s+gns. Swell+ng of the r+ght upper extrem+ty began 1 
year after breast-conserv+ng surgery and ax+llary d+ssect+on of lymphat+cs wh+ch was 20 +n number. 
She undergone the pneumat+c compress+on 9 years ago +n the past for once. Unt+l last 5 months she 
d+dn’t have a compla+nt of swell+ng w+th pa+n, l+m+tat+on +n the range of mot+on of the shoulder jo+nt and 
block+ng the act+v+t+es +n da+ly l+v+ng. Along w+th pa+n and +ncrement +n swell+ng also she not+ced the 
empurpl+ng area on the med+al forearm. She descr+bed the apparent onset of bru+sement after a low-
grade crash to the door +ns+de the house. 
Dur+ng phys+cal exam+nat+on extrem+ty volumes were calculated accord+ng to tape measurement; 2897 
ml for r+ght, 1746 ml for left extrem+ty w+th a volume d+fference of 65,9% correspond+ng (Internat+onal 
Soc+ety of Lymphology) ISL-stage 3. Stemmer s+gn was pos+t+ve, sk+n was f+brot+c and hard w+th an 
obv+ous purple, vascular area on the med+al forearm. Prev+ous measurements or ISL stage +s unknown 
s+nce she wasn’t under follow-up of our cl+n+c. Ultrasonograph+c evaluat+on of soft t+ssues, venous and 
arter+al texture def+ned subcutaneous edema, hypoecho+c les+on wh+ch was suggested to be 
+nvest+gated h+stopatholog+cally. Pathology process def+ned the Stewart-Treves syndrome accurately. 
Oncolog+cal aspect requ+red nuclear +mag+ng modal+ty, pos+tron em+ss+on tomography (PET) and 
resulted w+th hypermetabol+c act+v+ty po+nt+ng mal+gnant format+on at r+ght forearm, ax+lla and breast. 
She was referred to the surgery by the plan of w+de resect+on of the mass +f poss+ble. 
RESULT: The Stewart-Treves Syndrome +s f+rst reported by Dr. Fred W. Stewart and Dr. Norman 
Treves at 1948. They descr+bed 6 cases of ang+osarcomas at s+te of BCRL (1). Longstand+ng 
lymphedema pat+ents, mostly women at between 65–70 years are affected commonly by th+s rare and 
aggress+ve ang+osarcoma. Cutaneous lymphang+osarcomas account for nearly 5% of all 
ang+osarcomas on the extrem+ty w+th chron+c lymphedema (2,3). 



 

Although +mag+ng methods ass+st for d+agnos+s, sk+n b+opsy has the role of def+n+t+ve d+agnost+c tool. 
Early surg+cal +ntervent+on as amputat+on or w+de local resect+on as far as poss+ble +s recommended, 
elsew+se pall+at+ve chemotherapy +s pract+cable. Prognos+s +s poor when rad+cal surgery +s not 
performed unfortunately chemotherapy and rad+at+on therapy are not add+t+ve to +mprove surve+llance 
s+gn+f+cantly (3,4). 
Consequently lymphedema surv+vors should be closely exam+ned start+ng 5 years from the onset, 
keep+ng +n m+nd for assoc+ated mal+gnanc+es. The need of awareness and spec+al+zed tra+n+ng among 
cl+n+c+ans and phys+otherap+sts deal+ng w+th lymphedema also suggested to +mprove early 
management. One of the recommended survey +s affect of complete decongest+ve therapy (CDT) on 
the prevalance of STS (5,6). 
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F+gure -1 

 
p0cture of pat0ent's r0ght arm and hypermetabol0c act0v0ty shown 0n PET 0mag0ng 
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OBJECTIVE: Lymphedema +s a chron+c d+sease requ+r+ng long-term, mult+d+mens+onal management 
and susta+ned pat+ent adherence. It +s +mportant not only to remove excess flu+d and t+ssue volume 
(that can be ach+eved w+th conservat+ve – CDT, and surg+cal methods), but also to ma+nta+n the 
treatment results to prevent the oedema from recurr+ng (wh+ch +s often more challeng+ng than +n+t+ally 
el+m+nat+ng the oedema). Compress+on garments (CG) play a cr+t+cal role +n ma+nta+n+ng treatment 
outcomes by prov+d+ng susta+ned res+stance aga+nst +nterst+t+al flu+d accumulat+on. 
However, +mproper garment measurement, select+on, or f+tt+ng can underm+ne long-term results. Poorly 
f+tt+ng or uncomfortable garments reduce pat+ent compl+ance, wh+le +nadequate compress+on fa+ls to 
prevent oedema recurrence. Desp+te the cr+t+cal role of compress+on, +n many reg+ons, garment 
select+on and f+tt+ng are performed by non-med+cal personnel, w+th l+ttle or absent long-term 
superv+s+on by lymphology spec+al+sts. Th+s lack of profess+onal overs+ght can lead to a “yo-yo effect,” 
where pat+ents exper+ence +n+t+al volume reduct+on dur+ng the decongest+on phase but gradually 
relapse, necess+tat+ng repeated CDT cycles. Th+s study a+med to +dent+fy the most common 
compress+on-related +ssues +n the ma+ntenance phase and propose strateg+es to opt+m+se long-term 
oedema control. 
CASE: A total of 150 pat+ents w+th upper or lower l+mb lymphedema were observed over three years. 
Of these, 85 pat+ents underwent regular follow-up every s+x months, wh+le 65 were rev+ewed 
sporad+cally. The evaluat+on +ncluded deta+led analys+s of compress+on therapy var+ables dur+ng the 
ma+ntenance phase: garment type (e.g. flat-kn+t/round-kn+t, standard/custom-made, s+ngle/mult+-layer, 
etc.), who made measurements, renewal frequency, garment adjustments, pat+ent-reported d+scomfort, 
reasons for non-compl+ance, etc. 
Part+cular attent+on was pa+d to the profess+onal background of the person respons+ble for 
measurement and f+tt+ng, as well as follow-up superv+s+on. Pat+ents compl+ant w+th wear+ng correctly 
f+tted garments renewed at manufacturer-recommended +ntervals (typ+cally every s+x months) were 
compared to those w+th +rregular or subopt+mal compress+on use. 
F+nd+ngs +nd+cated that the most s+gn+f+cant determ+nant of long-term oedema stab+l+ty was profess+onal 
overs+ght by an exper+enced lymphology-tra+ned cl+n+c+an—often the treat+ng 
phys+c+an/phys+otherap+st—respons+ble for all aspects of CG prescr+pt+on parameters, f+tt+ng, and 
follow-up. In our cohort, 55 pat+ents who cons+stently adhered to properly f+tted and ma+nta+ned 
compress+on therapy that was chosen and superv+sed by a lymphedema spec+al+st d+d not requ+re a 
repeat of the f+rst CDT phase over the ent+re observat+on per+od. 
The most common weaknesses +n compress+on management +ncluded: 
• Garment measurement performed by non-spec+al+sts w+thout cons+derat+on of d+sease-spec+f+c 
factors (swell+ng character+st+cs, f+bros+s, sk+n cond+t+on, etc.) and oedema relapse +n prev+ous 
garments 



 

• Lack of structured long-term follow-up to assess garment performance after +n+t+al f+tt+ng. 
• Pat+ent d+scomfort due to des+gn or measurements flaws, lead+ng to reduced compl+ance. 
• Infrequent garment renewal, result+ng +n loss of compress+on eff+cacy. 
RESULT: Opt+mal ma+ntenance of lymphedema treatment outcomes requ+res that CG parameters 
select+on, measurement, and superv+s+on be managed by a lymphology-tra+ned profess+onal. Th+s 
ensures that garment parameters are ta+lored to the pat+ent’s +nd+v+dual needs—account+ng for 
swell+ng patterns, f+bros+s sever+ty, sk+n cond+t+on, compl+cat+ons, comorb+d+t+es, tolerance levels, and 
funct+onal requ+rements (e.g., day/n+ght use, postoperat+ve support). 
Profess+onal overs+ght should +nclude: 
• Accurate measurement w+th allowance for d+sease-spec+f+c adjustments (e.g., added layers, mod+f+ed 
compress+on class, comfort zones, reduct+on of c+rcumferences +n problemat+c areas, etc.). 
• Superv+sed f+rst f+tt+ng to teach donn+ng/doff+ng, assess comfort, and check for manufactur+ng defects. 
• A follow-up w+th+n 2–7 days to measure l+mb volume, evaluate p+tt+ng, and conf+rm effect+ve 
compress+on w+th poss+b+l+ty to adjust the garment 
• T+mely garment replacement, typ+cally every s+x months, w+th adjustments as needed. 
Th+s structured, spec+al+st-led approach reduces the r+sk of oedema recurrence, thereby m+n+m+s+ng the 
need for repeated CDT cycles. In our observat+ons, pat+ents managed w+th th+s protocol ma+nta+ned 
stable l+mb volume over years, underscor+ng the essent+al role of expert-gu+ded compress+on therapy 
+n the long-term management of lymphedema. 
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OBJECTIVE: D+agnos+ng and manag+ng pat+ents undergo+ng rehab+l+tat+on after sp+nal cord +njur+es 
(SCIs) can be part+cularly challeng+ng. These challenges stem from the sever+ty of the +n+t+al trauma, 
compl+cat+ons that ar+se dur+ng the subacute and chron+c phases, and the d+agnost+c d+ff+cult+es caused 
by common sensory +mpa+rments +n th+s populat+on. Lower l+mb edema +s frequently observed +n these 
+nd+v+duals and may result from factors such as prolonged +mmob+l+ty, venous congest+on, or lymphat+c 
stas+s. 
 
SCI leads to not only motor and sensory +mpa+rments but also a w+de spectrum of autonom+c 
d+sturbances that often pers+st +nto the chron+c phase. As a result, the long-term funct+on of mult+ple 
organs and t+ssues +s adversely affected, s+gn+f+cantly d+m+n+sh+ng the qual+ty of l+fe for +nd+v+duals l+v+ng 
w+th chron+c SCI. 
Chron+c SCI +s character+zed by dysregulat+on of molecular and cellular homeostas+s w+th+n the sk+n. 
Th+s +mbalance +s closely assoc+ated w+th elevated m+crovascular permeab+l+ty, wh+ch fac+l+tates the 
extravasat+on of plasma-der+ved elements, +nclud+ng platelets, +nto the dermal +nterst+t+um. Such 
alterat+ons may contr+bute to +mpa+red sk+n +ntegr+ty and delayed t+ssue repa+r mechan+sms observed +n 
+nd+v+duals w+th chron+c SCI.Chron+c SCI +s character+zed by dysregulat+on of molecular and cellular 
homeostas+s w+th+n the sk+n. Th+s +mbalance +s closely assoc+ated w+th elevated m+crovascular 
permeab+l+ty, wh+ch fac+l+tates the extravasat+on of plasma-der+ved elements, +nclud+ng platelets, +nto 
the dermal +nterst+t+um. Such alterat+ons may contr+bute to +mpa+red sk+n +ntegr+ty and delayed t+ssue 
repa+r mechan+sms observed +n +nd+v+duals w+th chron+c SCI 
In th+s study, we present a case of pr+mary lymphedema—lymphedema tarda—that developed 
follow+ng a sp+nal cord +njury. 
CASE: A 58-year-old male pat+ent presented to our cl+n+c w+th compla+nts of b+lateral lower extrem+ty 
edema. He had been l+v+ng w+th parapleg+a s+nce a traff+c acc+dent +n 1999. The pat+ent had been 
followed at an external center w+th a d+agnos+s of lymphedema due to b+lateral lower extrem+ty edema 
that had been present for the past 10 years. He was adm+tted to our cl+n+c w+th a prel+m+nary d+agnos+s 
of lymphedema. 
On phys+cal exam+nat+on, the pat+ent was ambulatory at wheelcha+r level. Neurolog+cal level was 
determ+ned as L1, ASIA Impa+rment Scale A, +nd+cat+ng complete parapleg+a. Wh+le the pat+ent had full 
muscle strength +n the b+lateral upper extrem+t+es as well as +n the b+lateral h+p flexors and knee 
extensors, there was no act+ve movement (0/5) +n the ankle dors+flexors, long toe extensors, and ankle 
plantar flexors. B+lateral h+p abductor muscle strength was graded as 3/5. Deep anal pressure 
sensat+on and voluntary anal contract+on were absent 
B+lateral lower extrem+ty p+tt+ng edema was observed, more prom+nent on the left s+de. The pat+ent had 
a pos+t+ve Stemmer’s s+gn and was evaluated as hav+ng lymphedema compat+ble w+th stage 2 on the 
left and stage 1–2 on the r+ght. 
 
Complex decongest+ve therapy (CDT) was planned for the pat+ent's lower extrem+ty edema, along w+th 
neurolog+cal rehab+l+tat+on for parapleg+a. Upon rev+ew of the pat+ent's f+le, +t was noted that there was 



 

no ex+st+ng lymphosc+nt+graphy; therefore, lymphosc+nt+graphy was scheduled. 
 
The lymphosc+nt+graphy report revealed s+gn+f+cantly delayed lymphat+c flow +n both lower extrem+t+es., 
m+n+mal act+v+ty uptake was observed +n the b+lateral popl+teal, +ngu+nal, and external +l+ac reg+ons. 
These f+nd+ngs are cons+stent w+th near complete b+lateral lower extrem+ty lymphat+c vessel 
obstruct+on. Based on th+s report, the pat+ent cont+nued treatment w+th a d+agnos+s of both pr+mer and 
seconder lymphedema. 
The pat+ent underwent 10 sess+ons of CDT and neurolog+cal rehab+l+tat+on. The rehab+l+tat+on program 
+ncluded sk+n care, manual lymphat+c dra+nage, mult+-layer bandag+ng, card+opulmonary exerc+se 
tra+n+ng, balance and coord+nat+on exerc+ses, as well as progress+ve ambulat+on tra+n+ng." 
RESULT: Follow+ng the treatment, Mob+derm® Autof+t Th+gh H+gh Stock+ng(THUASNE- France) 
compress+on garments were prescr+bed to ma+nta+n edema control. The pat+ent d+scharged w+th 
compress+on garments and Ambulates +ndoors w+th a walker. 
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Before and after treatment results 

 
A before,B after treatment,Volumetr0c analys0s of the lower extrem0t0es C and D before treatment lower 
extrem0t0es E and F after treatment extrem0t0es 
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OBJECTIVE: Pr+mary lymphedema +s a chron+c cond+t+on character+zed by the accumulat+on of 
prote+n-r+ch +nterst+t+al flu+d result+ng from congen+tal maldevelopment or dysplas+a of the lymphat+c 
system, lead+ng to +mpa+red lymphat+c dra+nage. It may man+fest at b+rth, dur+ng puberty, or +n 
adulthood. Pr+mary lymphedema may occur as an +solated cl+n+cal ent+ty or +n assoc+at+on w+th var+ous 
syndrom+c d+sorders. In th+s case report, we present a 36-year-old male pat+ent d+agnosed w+th pr+mary 
lymphedema +nvolv+ng the gen+tal reg+on and b+lateral lower extrem+t+es, coex+st+ng w+th IgA 
nephropathy, who was managed conservat+vely +n our phys+cal med+c+ne and rehab+l+tat+on cl+n+c. 
CASE: A 36-year-old male presented to our cl+n+c w+th swell+ng +n both lower extrem+t+es and the 
scrotum. H+s h+story revealed b+lateral lower extrem+ty swell+ng not+ced s+nce the age of two, 
progress+vely worsen+ng over t+me, and recurrent ep+sodes of cellul+t+s. Phys+cal exam+nat+on revealed 
s+gn+f+cant sk+n dryness, hyperp+gmentat+on, subcutaneous f+bros+s, non-p+tt+ng edema +n both lower 
extrem+t+es and the scrotum, and pos+t+ve Stemmer's s+gn on the dorsum of the both feet (F+g. 1). 
Laboratory tests, echocard+ography, and Doppler ultrasonography revealed no patholog+cal f+nd+ngs 
expla+n+ng the b+lateral swell+ng, except for m+ldly elevated creat+n+ne levels. The pat+ent's med+cal 
h+story was notable for +mmune complex-med+ated glomerulonephr+t+s character+zed by mesang+al 
depos+t+on of IgA and C3, d+agnosed +n 2018 follow+ng an upper resp+ratory tract +nfect+on and 
subsequent deter+orat+on +n renal funct+on. Lymphosc+nt+graphy revealed absent lymphat+c dra+nage +n 
both lower extrem+t+es over a 4-hour follow-up per+od, and no v+sual+zat+on of pelv+c or +ngu+nal lymph 
nodes. These f+nd+ngs supported the d+agnos+s of pr+mary lymphedema. 
There was no s+gn+f+cant fam+ly h+story of lymphedema. Due to the coex+stence of IgA nephropathy and 
pr+mary lymphedema, a 78-gene* nephrot+c syndrome panel was analyzed. Complete decongest+ve 
therapy was planned for the pat+ent’s b+lateral lower extrem+ty and scrotal lymphedema. A rehab+l+tat+on 
program cons+st+ng of 30 sess+ons +nclud+ng sk+n care, manual lymphat+c dra+nage, mult+layer 
bandag+ng, range of mot+on exerc+ses, strengthen+ng, and resp+ratory exerc+ses was +mplemented. 
Treatment resulted +n m+n+mal volume reduct+on +n both lower l+mbs. The pat+ent was d+scharged w+th 
appropr+ately f+tted compress+on garments for cont+nued use +n the lower extrem+t+es and gen+tal area. 
RESULT: Pr+mary lymphedema has been reported +n assoc+at+on w+th var+ous syndromes and 
numerous gene mutat+ons. In th+s context, a l+terature rev+ew was conducted to +nvest+gate the 
coex+stence of pr+mary lymphedema and renal patholog+es. Wh+le certa+n fam+l+al cases have 
demonstrated the concurrent presence of lymphedema-d+st+ch+as+s syndrome and congen+tal renal 
anomal+es, pathogen+c mutat+ons have not always been +dent+f+ed beyond establ+shed cand+date 
genes such as FOXC2. S+m+larly, co-occurrence of hered+tary lymphedema (e.g., Me+ge d+sease) and 
IgA nephropathy has been observed +n +solated fam+l+al clusters, although these reports frequently lack 
genet+c conf+rmat+on. 
To the best of current knowledge, the present case represents the f+rst reported +nstance of congen+tal 
lymphedema followed by the development of b+opsy-proven IgA nephropathy. The nephrot+c syndrome 
panel, +nclud+ng 78 genes, d+d not reveal any pathogen+c or l+kely pathogen+c var+ants. Genet+c test+ng 
for FOXC2, assoc+ated w+th lymphedema-d+st+ch+as+s syndrome, and SOX18, +mpl+cated +n 



 

hypotr+chos+s-lymphedema-telang+ectas+a syndrome, was not performed due to the absence of 
correspond+ng phenotyp+c features. 
Th+s case underscores the +mportance of further cl+n+cal report+ng and molecular +nvest+gat+ons to 
better character+ze the +ntersect+on of pr+mary lymphedema and glomerular d+seases such as IgA 
nephropathy. Expanded case documentat+on and deta+led genotyp+c analyses may prov+de valuable 
+ns+ghts +nto shared pathogen+c mechan+sms and contr+bute to the development of targeted d+agnost+c 
and therapeut+c strateg+es. 
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(f+g.1) 

 
F0g. 1: B0lateral lower extrem0ty and scrotal swell0ng accompan0ed by more prom0nent sk0n changes 0n 
the left lower extrem0ty. 
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OBJECTIVE: Lymphang+oma c+rcumscr+ptum (LC) +s a rare ben+gn malformat+on of thelymphat+c 
system. Vulvar +nvolvement +s uncommon, espec+ally +n the ped+atr+c and adolescent populat+on (1). 
Mal+gnant transformat+on can rarely be seen +n chron+c LC (2). When assoc+ated w+th congen+tal 
lymphedema, d+agnos+s and management become more complex, requ+r+ng coord+nated 
mult+d+sc+pl+nary care. 
CASE: We present a 16-year-old female w+th b+lateral lower extrem+ty swell+ng s+nce +nfancy and 
vulvar les+ons not+ced at age 14. Her med+cal h+story +ncluded neonatal chylothorax surgery and 
pulmonary stenos+s. Phys+cal exam+nat+on revealed Stage 2 lymphedema +n both legs and verrucous 
ves+cular les+ons on the lab+a majora and m+nora (F+gure1a,b). Lymphosc+nt+graphy conf+rmed 
abnormal lymphat+c dra+nage on the left s+de. A mult+d+sc+pl+nary team +nvolv+ng phys+cal med+c+ne and 
rehab+l+tat+on, plast+c surgery, and dermatology collaborated on the management plan. The pat+ent 
underwent complex decongest+ve therapy, compress+on, and +nd+v+dual+zed exerc+se protocols to 
manage lymphedema. She was then referred to plast+c surgery, where she underwent edge 
lab+oplasty w+th cl+toral hood reduct+on. H+stopathology conf+rmed the LC d+agnos+s w+th no 
mal+gnancy. The pat+ent decl+ned referral to med+cal genet+cs. Dur+ng two years of follow-up, no 
recurrence or compl+cat+ons were observed (F+gure2). 
RESULT: Vulvar LC +n adolescents w+th congen+tal lymphedema +s except+onally rare. Successful 
management depends on a mult+d+sc+pl+nary, pat+ent-centered approach that +ntegrates med+cal, 
rehab+l+tat+ve, and surg+cal strateg+es. Early +ntervent+on can prevent compl+cat+ons and +mprove long-
term outcomes. 
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F+gure 1a,1b,2 

 
Vulvar Lymphang0oma C0rcumscr0ptum, Stage 2 lymphedema 0n both legs, Edge lab0oplasty w0th 
cl0toral hood reduct0on 
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OBJECTIVE: Head and neck lymphedema +s a common compl+cat+on follow+ng the treatment of head 
and neck cancers and can s+gn+f+cantly +mpact pat+ents’ qual+ty of l+fe. It typ+cally occurs after 
+ntervent+ons such as extens+ve neck d+ssect+on and rad+otherapy, wh+ch damage the lymphat+c 
dra+nage pathways. Stud+es have reported that over 90% of pat+ents undergo+ng treatment for head 
and neck cancer may develop lymphedema to some degree. The result+ng edema +s not merely a 
cosmet+c +ssue; when +t affects structures such as the l+ps, tongue, pharynx, eyes, and neck, +t can 
s+gn+f+cantly +mpa+r essent+al funct+ons +nclud+ng commun+cat+on, swallow+ng, breath+ng, and v+s+on over 
the long term. Consequently, pat+ents’ qual+ty of l+fe may be s+gn+f+cantly comprom+sed. If left untreated, 
head and neck lymphedema can lead to the development of f+bros+s due to chron+c +nflammat+on. 
F+brot+c changes have been observed +n more than half of affected pat+ents. Accord+ngly, the early 
recogn+t+on and effect+ve management of head and neck lymphedema are of paramount +mportance 
for preserv+ng both funct+onal capac+ty and psychosoc+al well-be+ng. In the present case report, we 
descr+be a pat+ent who developed head and neck lymphedema follow+ng a total laryngectomy 
procedure. 
CASE: A 42-year-old male pat+ent underwent a total laryngectomy and b+lateral neck d+ssect+on one 
year ago follow+ng a d+agnos+s of laryngeal cancer. In the postoperat+ve per+od, the pat+ent developed 
marked swell+ng +n the b+lateral fac+al and cerv+cal reg+ons and was referred to our outpat+ent cl+n+c w+th 
compla+nts of fac+al swell+ng. The pat+ent had no known comorb+d+t+es +n h+s med+cal h+story, but he had 
a h+story of tobacco use. On phys+cal exam+nat+on, +nspect+on revealed v+s+ble and palpable swell+ng +n 
both fac+al reg+ons, along w+th f+rmness +n the neck. The pat+ent had a permanent tracheostomy and 
was breath+ng through the tracheostomy stoma. No abnormal+t+es were detected +n the pat+ent’s 
laboratory f+nd+ngs. A total of 121 lymph nodes had been d+ssected from the pat+ent. The pat+ent was 
hosp+tal+zed +n our department w+th a d+agnos+s of head and neck lymphedema. Dur+ng th+s per+od, a 
Complex Decongest+ve Therapy (CDT) protocol was +mplemented. As part of the CDT program, da+ly 
manual lymphat+c dra+nage massage was performed, k+nes+ology tap+ng was appl+ed to enhance 
lymphat+c c+rculat+on, and compress+on therapy was prov+ded us+ng a custom+zed cerv+cal and fac+al 
compress+on pad (‘n+ght pad’) dur+ng n+ghtt+me hours. In add+t+on, the pat+ent was gu+ded through a set 
of exerc+ses ta+lored for the head and neck reg+on, and recommendat+ons were prov+ded regard+ng 
appropr+ate sk+n care. No compl+cat+ons were observed dur+ng the course of treatment. By the end of 
the 15-sess+on treatment per+od, a cl+n+cally observable reduct+on +n edema of the fac+al and cerv+cal 



 

reg+ons was ach+eved. 
RESULT: Head and neck lymphedema +s a ser+ous compl+cat+on that can lead to resp+ratory, 
nutr+t+onal, and commun+cat+on d+ff+cult+es. K+nes+ology tap+ng and nocturnal compress+on garments 
represent key components of compress+on-based +ntervent+ons +n the management of head and neck 
lymphedema. W+th th+s case presentat+on, we a+med to h+ghl+ght the +mportance of +nd+v+dual+zed 
mod+f+cat+ons to Complex Decongest+ve Therapy (CDT) based on the local+zat+on of edema. 
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OBJECTIVE: Lymphedema 0s a progress0ve, chron0c cond0t0on character0zed by the accumulat0on of 
prote0n-r0ch lymphat0c flu0d 0n the 0nterst0t0al t0ssue due to congen0tal or acqu0red 0nsuff0c0ency of 
system0c lymphat0c dra0nage. Pr0mary lymphedema ar0ses from developmental malformat0ons of the 
lymphat0c system and 0s subclass0f0ed by age of onset 0nto congen0tal, lymphedema praecox, and 
lymphedema tarda, whereas secondary lymphedema develops follow0ng 0nfect0on, mal0gnancy 
treatment, or trauma. Lymphedema praecox, the most common pr0mary form, typ0cally man0fests 
around puberty, predom0nantly affect0ng the lower extrem0t0es, w0th h0gher 0nc0dence 0n females. 
Genet0c mutat0ons, 0nclud0ng FOXC2, FLT4 (VEGFR-3), SOX18, and the HGF/MET pathway, as well 
as hormonal 0nfluences, part0cularly estrogen, contr0bute to 0ts pathogenes0s. In th0s presentat0on, we 
a0m to report and d0scuss a ped0atr0c case of stage 2 lymphedema w0th concom0tant congen0tal sp0nal 
anomal0es, h0ghl0ght0ng cl0n0cal features, 0mag0ng f0nd0ngs, and the phys0cal therapy management 
approach. 
CASE: A 14-year-old female presented to the phys0cal therapy outpat0ent cl0n0c w0th progress0ve 
b0lateral lower l0mb edema, fat0gue, and restr0cted mob0l0ty, w0th symptom onset reported at age 8. 
There was no relevant fam0ly h0story. Phys0cal exam0nat0on revealed f0rm, f0brot0c edema more 
pronounced on the r0ght s0de, predom0nantly below the knees, accompan0ed by hyperkeratot0c sk0n 
changes. Extrem0ty measurements are presented 0n Table 1. A pes planus deform0ty was noted 0n the 
r0ght foot. Manual muscle test0ng demonstrated preserved strength 0n both upper and lower 
extrem0t0es, and deep tendon reflexes were normoact0ve. Adam’s forward bend0ng test was pos0t0ve, 
reveal0ng a r0ght thorac0c hump.Rad0ograph0c evaluat0on 0dent0f0ed thorac0c scol0os0s w0th a Cobb angle 
of 11° (F0gure 3) and an 0nc0dental T12 hem0vertebra. Subsequent thorac0c and lumbar MRI conf0rmed 
a butterfly vertebra at T12 on both ax0al and sag0ttal sequences (F0gures 1 and 2). Laboratory stud0es 
revealed m0ld anem0a (hemoglob0n 10 g/dL) and thrombocytopen0a (platelet count 89,000/mm³), wh0le 
l0ver and renal funct0on tests were w0th0n normal l0m0ts. Lymphosc0nt0graphy demonstrated b0lateral 
grade II lower l0mb lymphedema. The pat0ent was commenced on an outpat0ent course of complex 
decongest0ve therapy (CDT), encompass0ng manual lymphat0c dra0nage, mult0-layer compress0on 
bandag0ng, targeted exerc0ses, and sk0n care. Stage 2 lymphedema 0s character0zed by chron0c 
edema, f0brot0c t0ssue, and cutaneous alterat0ons, w0th an 0ncreased r0sk of 0nfect0on and a 
comparat0vely l0m0ted therapeut0c response relat0ve to earl0er stages. The delayed d0agnos0s l0kely 
contr0buted to d0sease progress0on and morb0d0ty. The coex0stence of hem0vertebra and m0ld scol0os0s 
may suggest an underly0ng congen0tal lymphat0c dysplas0a syndrome, emphas0z0ng the necess0ty for 
comprehens0ve musculoskeletal and lymphat0c evaluat0on 0n ped0atr0c pat0ents present0ng w0th 
advanced lymphedema. 
RESULT: In conclus0on, ped0atr0c pat0ents present0ng w0th lymphedema should undergo 
comprehens0ve musculoskeletal assessment to detect concurrent congen0tal deform0t0es. The 
0nc0dental detect0on of vertebral anomal0es 0n th0s case h0ghl0ghts the 0mportance of cons0der0ng 
system0c lymphat0c dysplas0a. Early recogn0t0on and 0n0t0at0on of CDT are cr0t0cal for prevent0ng 
progress0on and compl0cat0ons. Wh0le conservat0ve management rema0ns the cornerstone of 
treatment, advanced cases may requ0re surg0cal 0ntervent0ons such as lymphovenous anastomos0s or 



 

vascular0zed lymph node transfer. Th0s case emphas0zes the need for mult0d0sc0pl0nary evaluat0on, 
careful follow-up, and t0mely 0ntervent0on to opt0m0ze funct0onal outcomes and qual0ty of l0fe. The 
natural progress0on of untreated lymphedema to stage 2, demonstrated here, underscores the cl0n0cal 
s0gn0f0cance of early d0agnos0s (see Table 1; F0gures 1–3). 
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F+gure-1-2-3: Ax+al and sag+ttal T2-we+ghted MRI demonstrat+ng a butterfly vertebra at the T12 level 
and scol+os+s X-ray 

 
 
 
 



 

Table 1: Extrem+ty c+rcumference and volume measurements 

Measurement Po+nt R+ght Left 

Metatarsophalangeal jo+nt 25 24 

M+dfoot 26 25.5 

Malleolar level of ankle 27 27 

+4 cm 29 28 

+8 cm 31 30 

+12 cm 32.5 32 

+16 cm 34 33.5 

+20 cm 35 34 

+24 cm 36.5 35 

+28 cm 37.5 36.5 

+32 cm 39 38 

+36 cm 41 39 

+40 cm 42.5 41 

+44 cm 43 43 

+48 cm 45 45 

+52 cm 47 47 

Volume (ml) 5.833 5.579 
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OBJECTIVE: Morb+han d+sease (MD) +s a rare and poorly understood dermatolog+c cond+t+on 
character+zed by pers+stent, non-pa+nful erythematous edema pr+mar+ly affect+ng the central 
and upper face. It often results +n chron+c fac+al swell+ng and may cause v+sual d+sturbances 
due to per+orb+tal +nvolvement. Th+s report a+ms to present the effect+veness of complete 
decongest+ve therapy (CDT) comb+ned w+th k+nes+o tap+ng +n treat+ng fac+al lymphedema 
assoc+ated w+th MD. 
CASE: A 20-year-old male pat+ent presented w+th a one-year h+story of b+lateral fac+al swell+ng. In+t+al 
treatment w+th ant+b+ot+cs, cort+costero+ds, NSAIDs, and ant+h+stam+nes y+elded no 
+mprovement. MRI showed lympho+d hyperplas+a, and the pat+ent was referred w+th a 
prel+m+nary d+agnos+s of Morb+han d+sease. On phys+cal exam+nat+on, pa+nless erythematous 
edema was observed, alongs+de papular acne les+ons. Basel+ne fac+al and neck 
measurements were recorded at mult+ple anatom+cal landmarks. The pat+ent underwent 10 
sess+ons of CDT comb+ned w+th k+nes+o tap+ng. After treatment, fac+al and neck 
measurements were repeated to assess changes. 
RESULT: Post-treatment measurements demonstrated a s+gn+f+cant reduct+on +n fac+al and neck 
c+rcumferences. The d+stance from the tragus to the mental protuberance decreased from 
14.5 cm to 13.5 cm on the r+ght and from 13.5 cm to 13.0 cm on the left. The d+stance 
between the mand+bular angles reduced from 19.0 cm to 16.5 cm. Neck c+rcumference 
measurements also showed +mprovement (Table 1). Cl+n+cally, the pat+ent exh+b+ted 
decreased b+lateral erythematous edema and +mproved fac+al contour. The comb+nat+on of 
CDT and k+nes+o tap+ng proved effect+ve +n manag+ng fac+al lymphedema related to Morb+han 
d+sease. 
In conclus+on, although no standard+zed treatment protocol ex+sts for Morb+han d+sease, th+s case 
suggests 
that complete decongest+ve therapy comb+ned w+th k+nes+o tap+ng may be a safe and 
effect+ve conservat+ve treatment for chron+c fac+al lymphedema. Further stud+es w+th larger 
pat+ent populat+ons are needed to val+date these f+nd+ngs. 
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Cl+n+cal +mages before and after treatment. 

 
 
 
 



 

Pre- and post-treatment measurements of the pat+ent. 

Compos+te Fac+al Measurements 
Before 
Treatment 
(R+ght) 

After 
Treatment 
(R+ght) 

Before 
Treatment 
(Left) 

After 
Treatment 
(Left) 

1. Tragus to the mental protuberance 14.5 13.5 13.5 13.0 

2. Tragus to the corner of the mouth 10.0 9.5 10.0 10.0 

3. Mand+bular angle to the nasal ala 11.1 11.0 11.5 11.5 

4. Mand+bular angle to the +nner 
canthus of 
the eye 

13.0 12.6 12.8 12.5 

5. Mand+bular angle to the outer 
canthus of 
the eye 

9.9 9.7 10.2 10.0 

6. Inner canthus of the eye to the 
mental 
protuberance 

11.0 10.8 11.0 11.0 

7. Mand+bular angle to the mental 
protuberance 11.0 11.0 11.8 11.0 

Compos+te Neck Measurements Before Treatment 
(cm) 

After Treatment 
(cm)   

1. Upper neck 39.0 39.0   

2. M+ddle neck 38.0 38.0   

3. Lower neck 39.0 37.5   

Add+t+onal Measurements Before Treatment 
(cm) 

After Treatment 
(cm)   

1. Tragus to tragus 27.0 25.0   

2. D+stance between mand+bular 
angles 19.0 16.5   

3. Vert+cal c+rcumference 63.0 61.5   

4. D+agonal c+rcumference 67.0 65.0   
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OBJECTIVE: To present a rare case of advanced stage b+lateral lower extrem+ty lymphedema 
successfully managed w+th complete decongest+ve therapy (CDT) +n comb+nat+on w+th adjunct+ve 
ozone therapy, and to h+ghl+ght the potent+al role of ozone therapy +n reduc+ng edema, controll+ng 
recurrent cellul+t+s, and enhanc+ng cl+n+cal outcomes +n lymphedema rehab+l+tat+on. 
CASE: Case Presentat+on: 
 
A 58-year-old male pat+ent presented to the cl+n+c on June 24, 2024, w+th compla+nts of b+lateral 
swell+ng +n the lower extrem+t+es. The swell+ng +s present s+nce 2017. The pat+ent had no h+story of 
swell+ng or redness +n h+s legs before 2017. Follow+ng the swell+ng, the pat+ent exper+enced several 
ep+sodes of cellul+t+s +n both legs and rece+ved mult+ple rounds of ant+b+ot+cs. H+s past med+cal h+story 
+ncluded ch+ldhood bra+n trauma, sch+zophren+a, hypercholesterolem+a, ben+gn prostat+c hyperplas+a, 
and a 1999 lumbar vertebra stab+l+zat+on surgery. 
 
The Stemmer s+gn was pos+t+ve, and the pat+ent was d+agnosed w+th stage 3 lymphedema. 
Lymphosc+nt+graphy supported our d+agnos+s. 
 
The pat+ent was treated w+th complete decongest+ve therapy (CDT) cons+st+ng of mult+layer bandag+ng 
(Mob+derm, France) and lymphat+c dra+nage exerc+ses f+ve days a week for 6 weeks, rec+eved 20 
treatment sess+ons +n total. The pat+ent also rece+ved 1x500mg gentam+c+n treatment +ntravenously for 
10 days. Add+t+onally, ozone therapy was adm+n+stered tw+ce a week for a total of 10 sess+ons. By the 
end of the treatment, the swell+ng +n the pat+ent’s lower extrem+t+es had s+gn+f+cantly decreased, and 
the pat+ent became ambulatory w+th the help of crutches. Pa+n subs+ded, +nfect+on was controlled, and 
edema was successfully managed. Post-treatment measurements showed a reduct+on +n the 
c+rcumference of the lower extrem+t+es. The pat+ent was prov+ded w+th a custom-made knee-h+gh 
compress+on garment (Mob+derm Int+mate Shorts, France) and was d+scharged. 
 
In the l+terature, one of the commonly used treatment methods for lymphedema +s complete 
decongest+ve therapy (CDT). Furthermore, CDT has the potent+al to reduce the recurrence of cellul+t+s 
ep+sodes [7]. We could not apply manuel lymphat+c dra+nage to our pat+ent due to lack of sk+n +ntegr+ty. 
Compress+on bandages w+th a sponge structure drew the outflow created by lymphorrhea. Th+s helped 
us +n start+ng pressure treatment earl+er dur+ng the cellul+t+s. 
 
In th+s case, the use of ozone therapy alongs+de CDT contr+buted to the reduct+on +n edema, ensur+ng 
sk+n +ntegr+ty, faster recovery and treatment of cellul+t+s. Ozone therapy, w+th +ts powerful ant+ox+dant 
propert+es and ab+l+ty to enhance m+croc+rculat+on, has begun to be used +n the treatment of 
lymphedema. In a study on breast cancer-related lymphedema, pat+ents who rece+ved ozone therapy 
+n add+t+on to CDT showed greater +mprovements +n sk+n th+ckness and l+mb c+rcumference than those 
who rece+ved only CDT [8]. Ozone therapy’s pos+t+ve effects may accelerate edema resolut+on by 
+mprov+ng oxygenat+on +n t+ssues. 



 

 
Although the l+terature on ozone therapy +s l+m+ted, current f+nd+ngs suggest that th+s therapy may 
serve as a prom+s+ng adjunct +n manag+ng lymphedema. However, larger-scale random+zed controlled 
tr+als are needed to assess the long-term eff+cacy and safety of ozone therapy. However, due to +ts 
rap+d effect on t+ssue wound heal+ng, we recommend that +t can be added to rout+ne lymphedema 
rehab+l+tat+on for rap+d treatment response, espec+ally +n advanced stage pat+ents w+th lymphorrhea 
and cellul+te. Moreover, prov+d+ng personal+zed treatment plans to pat+ents to +mprove long-term 
adherence to CDT could lead to better cl+n+cal outcomes. 
RESULT: Th+s case demonstrates the effect+veness of ozone therapy +n treat+ng a rare case of 
lymphedema. The comb+nat+on of mult+layer bandag+ng and lymphat+c dra+nage exerc+ses (collect+vely 
known as CDT) w+th ozone therapy resulted +n s+gn+f+cant cl+n+cal +mprovement. Ozone therapy may 
serve as a prom+s+ng adjunct+ve treatment opt+on for lymphedema and cellul+t+s. Early d+agnos+s and 
t+mely +ntervent+on are cr+t+cal to prevent+ng compl+cat+ons and +mprov+ng the qual+ty of l+fe for pat+ents. 
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OBJECTIVE: Complex Reg+onal Pa+n Syndrome (CRPS) +s a cond+t+on character+zed by the presence 
of reg+onal pa+n and sensory, motor, sudomotor, vasomotor and troph+c f+nd+ngs that are 
d+sproport+onate to the usual course of the pred+spos+ng trauma or les+on.1 Lymphedema +s a cond+t+on 
character+zed by the abnormal accumulat+on of prote+n-r+ch +nterst+t+al flu+d, consequent to lymphat+c 
dysfunct+on, and swell+ng +n the affected extrem+ty.2 
We a+med to present a rare case +n wh+ch un+lateral upper extrem+ty lymphedema developed shortly 
after the d+agnos+s w+th Complex Reg+onal Pa+n Syndrome (CPRS). 
CASE: A 60-year-old female presented w+th an acute-onset burn+ng and st+ng+ng cont+nuous pa+n 
(V+sual Analogue Scale 70/100 mm), hyperalges+a +n a glove pattern, hyperem+a and local+zed edema 
+n her r+ght wr+st and hand. There were no remarkable s+gns or symptoms of +nfect+on or 
rheumatolog+cal et+ology. She had a med+cal h+story of hav+ng surgery for breast cancer +n her r+ght 
breast +n 2008. Phys+cal exam+nat+on showed relat+vely m+n+mal decreased range of mot+on of r+ght 
wr+st accompan+ed by pa+n. The gr+p strength was found to be reduced. The electromyography (EMG) 
and nerve conduct+on veloc+ty (NCV) results were normal. The r+ght hand-wr+st X-ray showed patchy 
osteopen+a. 
Follow+ng the d+agnos+s of CRPS accord+ng to the Budapest Cr+ter+a, the pat+ent was g+ven 
occupat+onal therapy and 40 mg of oral predn+sone for f+ve days. The CRPS symptoms gradually 
resolved w+th treatment w+th+n s+x weeks of the follow-up. Two weeks after nearly full recovery, a slowly 
progress+ve p+tt+ng edema w+th ach+ng pa+n developed +n the pat+ent’s r+ght forearm and hand. (F+g.1) 
No f+nd+ngs of sk+n th+cken+ng, ulcerat+on or cellul+t+s were observed. There was no h+story of trauma or 
ev+dence of new-onset mal+gnancy. There was also no h+story of travell+ng to areas endem+c for 
f+lar+as+s or fam+ly h+story of pr+mary lymphedema. Recent mammography was reported as BI-RADS 1. 
The lymph node exam+nat+on was normal. The c+rcumferent+al measurement showed a d+fference of 
2.4 cm around the wr+st and a d+fference of 3.1 cm 10 cm below the olecranon. The arm was spared. 
Stemmer's s+gn was found to be pos+t+ve. The pat+ent refused to undergo a lymphosc+nt+graphy. 
The pat+ent was d+agnosed for Internat+onal Soc+ety of Lymphology (ISL) stage 2 upper extrem+ty 
lymphedema. In a three-month follow-up, manual lymphat+c dra+nage, l+mb elevat+on, exerc+se and 
compress+on therapy resulted +n the regress+on of swell+ng and pa+n. 
RESULT: S+nce the d+scovery of neurotransm+tter and neuropept+de commun+cat+ons w+th+n the lymph 
nodes support+ng vascular and lymphat+c homeostas+s, awareness of the coord+nat+on between the 
autonom+c nervous system and the lymphat+c system has grown among researchers. 3,4 
Hong et al. reported a case report of secondary lower-extrem+ty lymphedema that occurred 
concurrently w+th CRPS type 1.5 Both cond+t+ons were successfully managed w+th sp+nal cord 
st+mulat+on (SCS), wh+ch refers to the relat+onsh+p between autonom+c nervous and lymphat+c systems. 
To our knowledge, th+s +s the f+rst case +n the l+terature to demonstrate a poss+ble relat+onsh+p between 
CRPS and lymphedema +n the upper extrem+t+es. 
It may be +nstruct+ve for future stud+es to cons+der the poss+ble relat+onsh+p between CRPS and 



 

lymphedema, g+ven that both cond+t+ons have been attr+buted to +mmune mechan+sms and genet+c 
factors +n the+r et+ology. 
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F+gure 1 

 
The d0fference 0n c0rcumference of the forearm and hand at the onset of lymphedema. 
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OBJECTIVE: Ep+dem+olog+cal context and d+agnost+c challenges 
Ep+dem+olog+cal data on the +nc+dence of atres+a or hypoplas+a of the thorac+c duct and/or lumbar 
lymphat+c trunks are not ava+lable, and these malformat+ons are generally regarded as rare. A key 
unresolved +ssue, however, +s whether developmental anomal+es of the lymphat+c system are +n fact 
underd+agnosed—e+ther due to +nsuff+c+ent d+fferent+al d+agnost+c evaluat+on of per+pheral edema, or 
ow+ng to the l+m+ted ava+lab+l+ty of appropr+ate +mag+ng techn+ques. In men, the most common 
per+pheral man+festat+ons of pr+mary lymphat+c +nsuff+c+ency +nclude lower-l+mb lymphedema and 
scrotal lymphedema. 
CASE: Cl+n+cal cons+derat+ons relevant to d+fferent+al d+agnos+s 
1. Pr+mary lymphat+c +nsuff+c+ency of the lower l+mbs +s usually recogn+zed only after the onset of 
cl+n+cally apparent edema. Opt+mal d+agnost+c work-up requ+res systemat+c exclus+on of other 
et+olog+es of leg edema, such as venous d+sease, heart fa+lure, renal dysfunct+on, pharmacolog+cal 
causes, or less common cond+t+ons. The d+agnos+s of lymphat+c +nsuff+c+ency as the underly+ng cause 
of swell+ng (lymphedema) +s most often conf+rmed by standard b+pedal lymphosc+nt+graphy of the lower 
extrem+t+es. 
2. In men w+th normally descended testes, hydrocele test+s (accumulat+on of serous flu+d w+th+n the 
tun+ca vag+nal+s) +s most commonly attr+buted to trauma, +nflammatory processes of the scrotum, or 
+nfect+ous causes, +nclud+ng sexually transm+tted +nfect+ons. 
RESULT: D+fferent+al d+agnost+c cons+derat+ons 
Based on two case reports, we propose a d+fferent+al d+agnost+c framework for cl+n+cal scenar+os where 
a h+story of b+lateral hydrocele +n ch+ldhood (treated surg+cally) +s followed, after several years, by the 
development of per+pheral lymphedema of the lower extrem+t+es and/or scrotum. In such cases, the 
comb+nat+on of prev+ous b+lateral hydrocele w+th subsequent per+pheral edema should ra+se careful 
cons+derat+on of a congen+tal developmental defect of the major lymphat+c trunks—the thorac+c duct 
and/or lumbar lymphat+c trunks. The method of cho+ce +n these c+rcumstances +s transnodal contrast 
MR lymphography, wh+ch enables def+n+t+ve assessment of whether the underly+ng developmental 
defect +s l+m+ted to the per+pheral lymphat+c vessels or also +nvolves the central lymphat+c trunks 
(abdom+nal and thorac+c). 
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OBJECTIVE: To explore effect+ve strateg+es for prevent+ng upper l+mb lymphedema +n post-
mastectomy pat+ents, emphas+z+ng self-care, fam+ly support, and therapeut+c +ntervent+ons. 
MATERIAL AND METHODS: Preventat+ve strateg+es +nclude: 
 
1. Self-Manual Lymphat+c Dra+nage (MLD): Pat+ents are tra+ned to perform MLD to st+mulate lymphat+c 
flow, focus+ng on prox+mal lymph nodes and the affected arm. 
 
2. Compress+on Therapy: Use of c+rcular or flat-kn+t arm sleeves to ma+nta+n cons+stent pressure, 
part+cularly dur+ng phys+cal act+v+t+es or long per+ods of +mmob+l+ty. 
 
3. Exerc+se and Act+v+ty: Early +n+t+at+on of gentle arm exerc+ses, progress+ng to full mob+l+ty exerc+ses +n 
later stages, encourages c+rculat+on and lymphat+c funct+on. 
 
4. Sk+n Care: Regular mo+stur+z+ng and hyg+ene pract+ces to prevent +nfect+ons and ma+nta+n sk+n 
+ntegr+ty. 
 
5. Nutr+t+on and Hydrat+on: A balanced, low-sod+um d+et r+ch +n ant+-+nflammatory foods and adequate 
hydrat+on to support overall lymphat+c health. 
6. Fam+ly Involvement: Educat+on for fam+ly members on ass+st+ng w+th self-bandag+ng, sk+n care, and 
exerc+se rout+nes, along w+th prov+d+ng emot+onal and pract+cal support. 
RESULT: Proact+ve +mplementat+on of these measures s+gn+f+cantly reduces the r+sk of develop+ng 
lymphedema +n post-mastectomy pat+ents. Pat+ents exper+ence +mproved mob+l+ty, fewer 
compl+cat+ons, and enhanced qual+ty of l+fe. 
CONCLUSION: A comprehens+ve, mult+d+sc+pl+nary approach +s essent+al for prevent+ng upper l+mb 
lymphedema post-mastectomy. Empower+ng pat+ents w+th self-care techn+ques, +nvolv+ng fam+ly 
support, and emphas+z+ng l+festyle adjustments ensures opt+mal long-term outcomes. 
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OBJECTIVE: Breast cancer–related lymphedema (BCRL) +s a s+gn+f+cant compl+cat+on that occurs +n 
approx+mately one out of every f+ve pat+ents w+th breast cancer. It +s well known that BCRL negat+vely 
affects psycholog+cal well-be+ng, sleep qual+ty, and body +mage. However, these compl+cat+ons of 
BCRL may often be overlooked +n rout+ne cl+n+cal pract+ce. Cl+n+c+ans should adopt a hol+st+c approach 
+n treat+ng these pat+ents, address+ng both phys+cal and psychosoc+al +mpa+rments together. The a+m of 
th+s study was to evaluate sleep qual+ty, mood, body +mage, and appearance-related anx+ety +n 
pat+ents w+th BCRL and to determ+ne the+r relat+onsh+p w+th lymphedema stages. 
MATERIAL AND METHODS: The study +ncluded 60 female pat+ents over the age of 18 w+th breast 
cancer–related lymphedema (BCRL). Pat+ents were d+v+ded +nto two groups accord+ng to the 
Internat+onal Soc+ety of Lymphology stag+ng system: stage 1 and stage 2 lymphedema. Demograph+c 
and cl+n+cal character+st+cs of the pat+ents were recorded. The P+ttsburgh Sleep Qual+ty Index (PSQI) 
was used to assess sleep qual+ty. The Rosenberg Self-Esteem Scale (RSES) was adm+n+stered to 
evaluate self-esteem, and the Soc+al Appearance Anx+ety Scale (SAAS) was used to assess body 
+mage. Mood status was evaluated us+ng the Hosp+tal Anx+ety and Depress+on Scale (HADS). 
RESULT: The study +ncluded 32 pat+ents w+th stage 1 lymphedema and 28 pat+ents w+th stage 2 
lymphedema. Demograph+c and cl+n+cal character+st+cs of the part+c+pants are summar+zed +n Table 1, 
and between-group compar+sons are presented +n Table 2. Among the demograph+c var+ables, 
d+fferences were observed only +n lymphedema durat+on and range of mot+on (ROM) l+m+tat+on. The 
longer d+sease durat+on +n stage 2 lymphedema l+kely reflects the natural course of the cond+t+on and 
may also contr+bute to ROM l+m+tat+on due to +ncreased +nterst+t+al f+bros+s, t+ssue st+ffness, and edema. 
No stat+st+cally s+gn+f+cant d+fferences were found between stage 1 and stage 2 lymphedema groups +n 
anx+ety (HADS-A), depress+on (HADS-D), or sleep qual+ty (PSQI) scores (p > 0.05). In contrast, 
pat+ents w+th stage 2 lymphedema demonstrated h+gher soc+al appearance anx+ety (SAAS) and lower 
self-esteem (RSES) compared w+th those +n stage 1 (p = 0.017 and p = 0.041, respect+vely). 
CONCLUSION: In pat+ents w+th BCRL, +n add+t+on to frequently observed phys+cal compl+cat+ons such 
as edema, pa+n, and funct+onal +mpa+rment, mood d+sturbances, decreased sleep qual+ty, appearance-
related concerns, and body +mage d+sorders also negat+vely affect qual+ty of l+fe. In the present study, 
soc+al appearance anx+ety and self-esteem levels were found to be s+gn+f+cantly worse +n the stage 2 
lymphedema group compared w+th the stage 1 group. However, no s+gn+f+cant d+fferences were 
observed between the groups +n terms of sleep qual+ty, depress+on, or anx+ety scores. Early +n+t+at+on of 
treatment +n pat+ents w+th lymphedema +s cr+t+cal for prevent+ng both phys+cal and psychosoc+al 
compl+cat+ons. As the stage of lymphedema progresses, the r+sk of deter+orat+on +n soc+al appearance 
anx+ety and self-esteem may +ncrease; therefore, cl+n+c+ans should rout+nely evaluate the psychosoc+al 
status of pat+ents w+th BCRL and, when necessary, +ncorporate appropr+ate mult+d+sc+pl+nary 
+ntervent+ons +nto the treatment protocol. 
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Table 1: Compar+son of Demograph+c and Cl+n+cal Character+st+cs Between Stage 1 and Stage 2 
Lymphedema Pat+ents 
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TABLE 2: Compar+son of Anx+ety, Depress+on, Sleep Qual+ty, Soc+al Appearance Anx+ety, and Self-
Esteem Scores Between Stage 1 and Stage 2 Lymphedema Pat+ents 

Var+ables Stage 1 (n=32) 
Med+an (IQR) / mean ± SD 

Stage 2 (n=28) 
Med+an (IQR) / mean ± SD P 

HADS A 7,5 (8,75) /8,5 + 4,45 10 (5) /9,35 + 4,46 0,42 

HADS D 8 (3,5) / 7,25 + 2,34 8,5 (7) / 7,64 + 4,46 0,61 

PSQI 4,5 (5,75) /4,93 + 2,95 5 (5) / 6,21 + 4,14 0,37 

SAAS 23 (19) / 30,5 + 12,87 25 (35) / 39,07 + 18,29 0,017 

RSES 25 (3,75) /24,25 + 4,85 20,5 (18,25) / 19,5 + 8,29 0,041 
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OBJECTIVE: To evaluate the effect+veness of mult+layer bandag+ng and manual lymphat+c dra+nage 
(MLD) as part of complex decongest+ve therapy (CDT) +n a selected, appropr+ate case of mal+gnant 
lymphedema (ML). 
A rev+ew of the l+terature shows that secondary lymphedema of the upper extrem+ty can develop +n 40–
70% of pat+ents d+agnosed w+th breast cancer. In these pat+ents, conservat+ve treatments (mult+layer 
bandag+ng, MLD, and deep osc+llat+on) and, when necessary, surg+cal methods can be successfully 
appl+ed. However, +n some pat+ents, upper extrem+ty lymphedema may be progress+ve and mal+gnant. 
Such cases are res+stant to treatment and are often accompan+ed by sk+n metastases, restr+cted l+mb 
mob+l+ty, pa+n, and lymphorrhea. S+nce CDT +s generally not recommended +n mal+gnant lymphedema, 
treatment +s often avo+ded +n these pat+ents. Th+s may negat+vely affect the+r qual+ty of l+fe, caus+ng 
pa+n and movement l+m+tat+ons. 
CASE: A 55-year-old female pat+ent presented w+th a 7-month h+story of swell+ng and deform+ty +n the 
r+ght arm. Her med+cal h+story revealed that she had been d+agnosed w+th ductal breast carc+noma 
three years earl+er but had decl+ned oncolog+cal treatments. On phys+cal exam+nat+on, +ncreased 
temperature, hyperem+a, and p+gmented sclerot+c changes due to prev+ous wounds were observed +n 
both breasts. Accord+ng to the Internat+onal Soc+ety of Lymphology (ISL) class+f+cat+on, the r+ght upper 
extrem+ty was evaluated as stage 3 lymphedema. F+bros+s and d+scolorat+on were present +n the 
surround+ng t+ssues, and fullness was noted +n the r+ght supraclav+cular reg+on. The pat+ent had a 
h+story of Hash+moto’s d+sease and prev+ous deep ve+n thrombos+s +n the r+ght upper extrem+ty deep 
venous system, for wh+ch med+cal treatment had been +n+t+ated. Her body mass +ndex (BMI) was 37.6 
kg/m². Laboratory f+nd+ngs were as follows: CRP: 6.3 g/L, TSH: 5.09 IU/mL, and Ca 15.3: 227 IU/mL. 
Ultrasonograph+c exam+nat+on of both breasts and the r+ght upper extrem+ty venous system revealed 
b+lateral breast masses, b+lateral ax+llary lymphadenopath+es, and thrombos+s +n the r+ght rad+al-ulnar 
and brach+al ve+ns. The pat+ent, evaluated as hav+ng mal+gnant lymphedema, underwent f+ve sess+ons 
of mult+layer bandag+ng, manual lymphat+c dra+nage (MLD), and deep osc+llat+on w+th+n the scope of 
complex decongest+ve therapy (CDT), along w+th self-care educat+on. Follow+ng treatment, a 
s+gn+f+cant reduct+on was observed +n the volume of the r+ght upper extrem+ty and r+ght breast. An 
+ncrease +n Q-DASH and LYMQOL scores compared to pre-treatment was determ+ned. Pa+n and 
mob+l+ty l+m+tat+ons decreased, and +mprovements were ach+eved +n da+ly l+v+ng act+v+t+es. No s+gn+f+cant 
s+de effects related to CDT were observed. 
RESULT: In selected appropr+ate cases of mal+gnant lymphedema, CDT can be used to reduce l+mb 
volume, +mprove da+ly l+v+ng act+v+t+es, and enhance funct+onal+ty. Although the number of stud+es on 
th+s subject +n the l+terature +s +ncreas+ng, further research w+th larger sample s+zes and longer follow-
up per+ods +s needed to conf+rm +ts effect+veness. 
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OBJECTIVE: To determ+ne the cl+n+cal demograph+c character+st+cs of pat+ents w+th Ax+llary Web 
Syndrome (AWS) followed +n the Lympheodema and Cancer Rehab+l+tat+on Un+t and to evaluate the+r 
rehab+l+tat+on outcomes. 
MATERIAL AND METHODS: Cl+n+cal and demograph+c datas of pat+ents d+agnosed w+th AWS were 
recorded. Pat+ents' VAS scores were recorded before and after the rehab+l+tat+on program. Shoulder 
flex+on and abduct+on PROM were measured w+th a gon+ometer. Nonstero+dal ant++nflamtuar drug was 
started for pa+n. Myofac+al release, cord man+pulat+on, and soft t+ssue man+pulat+on were performed for 
AWS, and shoulder abduct+on and flex+on ROM stretch+ng exerc+ses were performed. Pat+ents were 
g+ven a home exerc+se program cons+st+ng of self-stretch+ng exerc+ses. 
RESULT: All 13 pat+ents +ncluded +n the study were female. The mean age of the pat+ents was 
55.91±6.99 years. The et+olog+cal cause was breast surgery +n all pat+ents. The mean durat+on of AWS 
was 4.83±1.26 weeks. Reasons for adm+ss+on to the hosp+tal were pa+n and shoulder movement 
l+m+tat+on +n 55% of pat+ents, pa+n alone +n 25%, and shoulder movement l+m+tat+on alone +n 15%. 
When the pre-rehab+l+tat+on VAS values and shoulder flex+on and abduct+on PROM were compared 
w+th the post-rehab+l+tat+on VAS values, the d+fference was found to be stat+st+cally s+gn+f+cant (p=0.001) 
(Table 1). 
CONCLUSION: AWS +s a compl+cat+on that occurs +n the early per+od after breast surgery. It 
negat+vely +mpacts the pat+ent's qual+ty of l+fe by caus+ng pa+n and l+m+ted shoulder movement. Pat+ents 
w+th AWS benef+t from +nd+v+dual+zed rehab+l+tat+on programs. 
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pre-rehab+l+tat+on and post-rehab+l+tat+on VAS values and shoulder flex+on and abduct+on PROM values 

 Pre-Rehab+l+tat+n Post-Rehab+l+tat+on p 

VAS 6.16±1.26 1.41±0.99 0.001 

Shoulder Flex+on PROM 100±14.92 160.42±16.57 0.001 

Shoulder Abduct+on PROM 97.50±12.15 157.08±17.11 0.001 
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OBJECTIVE: To compare the mult+doma+n recovery effects of h+gh- versus low-+ntens+ty res+stance 
exerc+se comb+ned w+th complex decongest+ve therapy +n women w+th breast cancer-related 
lymphedema, and to +dent+fy pred+ctors of h+gh respons+veness. 
MATERIAL AND METHODS: Th+rty-s+x women w+th stage 2 un+lateral upper extrem+ty breast cancer-
related lymphedema (BCRL) were randomly ass+gned to e+ther a h+gh-+ntens+ty res+stance exerc+se 
group (HIRE, 80% of one-repet+t+on max+mum \[1RM]) comb+ned w+th complex decongest+ve therapy 
(CDT) or a low-+ntens+ty res+stance exerc+se group (LIRE, 30% 1RM) comb+ned w+th CDT. Both 
+ntervent+ons were del+vered over 8 weeks, three sess+ons per week. Outcome measures +ncluded 
funct+onal status (D+sab+l+t+es of the Arm, Shoulder and Hand \[DASH]), psychosoc+al status (EORTC 
QLQ-C30 emot+onal and soc+al subscales, LYMQOL, and ICF-BCRL), edema volume (percentage 
change +n excess volume \[PCEV]), and muscle strength (gr+p strength measured w+th a 
dynamometer). Cl+n+cal mean+ngfulness was assessed by determ+n+ng the proport+on of part+c+pants 
ach+ev+ng the m+n+mal cl+n+cally +mportant d+fference (MCID; ≥5-po+nt change +n DASH or EORTC 
scores). A compos+te mult+doma+n recovery score was calculated as the sum of z-scores for 
percentage changes +n muscle strength, PCEV, and qual+ty of l+fe. H+gh responder prof+les were 
def+ned as part+c+pants ach+ev+ng ≥25% +ncrease +n gr+p strength. Stat+st+cal analyses +ncluded pa+red t-
tests, +ndependent t-tests, Pearson correlat+ons, ch+-square tests, and ANOVA. 
RESULT: Both funct+onal capac+ty and psychosoc+al well-be+ng +mproved s+gn+f+cantly over the 8-week 
+ntervent+on. Mean DASH scores decreased by 8.5 po+nts (p < 0.001), wh+le emot+onal and soc+al 
funct+on+ng scores +ncreased by 1.7 (p = 0.019) and 1.6 (p = 0.021) po+nts, respect+vely. Cl+n+cally 
mean+ngful +mprovements (≥MCID) +n DASH were ach+eved by 83% of HIRE and 78% of LIRE 
part+c+pants, and +n QoL by 72% and 67%, respect+vely. Part+c+pants ach+ev+ng MCID-level ga+ns 
demonstrated greater edema reduct+on compared to those below the threshold (–2.0 ± 0.7 cm vs –1.4 
± 0.6 cm, p = 0.029). Across all part+c+pants, muscle strength +ncreased by 4.2 ± 2.1 kg, PCEV 
decreased by 5.4 ± 2.6%, and LYMQOL scores +mproved by 6.2 ± 3.0 po+nts (all p < 0.001). Strength 
ga+ns were pos+t+vely correlated w+th QoL +mprovements (r = 0.482, p = 0.008), but edema reduct+on 
was not s+gn+f+cantly correlated w+th other doma+ns. Between-group analys+s revealed greater strength 
ga+ns +n HIRE (+4.8 ± 2.0 kg) compared to LIRE (+3.6 ± 2.1 kg, p = 0.041), wh+le edema reduct+on and 
QoL change were comparable. Compos+te mult+doma+n recovery scores were s+gn+f+cantly h+gher +n 
HIRE (2.45 ± 0.58 vs 1.98 ± 0.61, p = 0.038). H+gh responder rates (≥25% strength ga+n) were greater 
+n HIRE (72%) than LIRE (44%, p = 0.041). Basel+ne pred+ctors of h+gh respons+veness +ncluded lower 
+n+t+al gr+p strength (15.2 ± 3.1 kg vs 17.1 ± 3.3 kg, p = 0.038) and lower BMI (24.6 ± 2.4 vs 26.2 ± 3.0 
kg/m², p = 0.044). H+gh responders also exper+enced s+gn+f+cantly greater edema reduct+on (–6.1 ± 



 

2.1% vs –4.4 ± 1.8%, p = 0.027). 
CONCLUSION: Both h+gh- and low-+ntens+ty res+stance exerc+se comb+ned w+th CDT s+gn+f+cantly 
+mproved funct+onal, psychosoc+al, and edema-related outcomes +n women w+th stage 2 BCRL. H+gh-
+ntens+ty protocols produced super+or muscle strength ga+ns, h+gher mult+doma+n recovery scores, and 
a greater proport+on of h+gh responders. Cl+n+cally mean+ngful +mprovements were assoc+ated w+th 
greater edema reduct+on. Lower basel+ne gr+p strength and BMI pred+cted greater respons+veness, 
underscor+ng the need for +nd+v+dual+zed exerc+se prescr+pt+ons to opt+m+ze recovery +n BCRL. 
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Table 7. Compos+te Mult+doma+n Recovery Score 

Group Score (Mean ± SD) Between-Group p-value 

HIRE 2.45 ± 0.58 0.038 

LIRE 1.98 ± 0.61 — 

The compos0te mult0doma0n recovery score, reflect0ng the sum of z-scores for muscle strength 
0mprovement, percentage change 0n excess volume (PCEV) reduct0on, and qual0ty of l0fe 
enhancement, was s0gn0f0cantly h0gher 0n the HIRE group compared to the LIRE group (p = 0.038). (p-
values represent between-group compar0sons. W0th0n-group changes were not tested 0n th0s 
compos0te measure). 
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OBJECTIVE: The a+m of th+s study was to evaluate the sympathet+c nervous system, small f+ber 
funct+ons and autonom+c symptoms +n pat+ents w+th breast cancer related lymphedema and to 
+nvest+gate the relat+onsh+p between these f+nd+ngs and pat+ents' symptoms 
MATERIAL AND METHODS: A total of 52 pat+ents w+th lymphedema and 27 healthy controls were 
+ncluded. Demograph+c and cl+n+cal data were recorded. B+lateral upper extrem+t+es of the control group 
were evaluated, y+eld+ng 52 upper l+mb data sets. SSR and CSP were electrophys+olog+cally measured 
+n both groups. Lymphedematous and unaffected arms of the pat+ent group were compared w+th each 
other and w+th the upper extrem+ty data of the control group. Intra- and +nter-observer rel+ab+l+ty of 
electrophys+olog+cal measurements was assessed. Autonom+c symptoms were evaluated us+ng the 
COMPASS-31 scale, wh+le the funct+onal status and da+ly l+fe +mpact were assessed w+th the 
Lymphedema L+fe Impact Scale (LLIS). Pa+n, heav+ness, and t+ghtness +n the affected l+mb were rated 
us+ng a numer+cal rat+ng scale, and the+r relat+onsh+p w+th neurophys+olog+cal parameters was 
analyzed. 
RESULT: There was no s+gn+f+cant d+fference +n soc+odemograph+c character+st+cs between the pat+ent 
and control groups. SSR latency was s+gn+f+cantly prolonged and ampl+tude was s+gn+f+cantly reduced 
+n the lymphedematous arms compared to the unaffected arms (p<0.001 and p=0.008, respect+vely). 
No d+fference was found +n CSP latency (p=0.777), whereas CSP durat+on was s+gn+f+cantly shorter +n 
the unaffected arm (p<0.001). Compared to controls, SSR latency was longer and ampl+tude lower +n 
the lymphedematous arms (p<0.001 and p=0.008, respect+vely). SSR latency was also h+gher +n the 
unaffected arms compared to controls (p=0.023), wh+le ampl+tude showed no s+gn+f+cant d+fference 
(p=0.414). Based on the Youden Index, a cut-off value of 1471.0 ms for SSR latency y+elded a 
sens+t+v+ty of 59.6% and spec+f+c+ty of 100.0%. CSP latency was s+gn+f+cantly longer +n both arms of the 
pat+ent group compared to controls (p=0.036 and p=0.024), and CSP durat+on was s+gn+f+cantly 
reduced +n the unaffected arm (p<0.001). No s+gn+f+cant correlat+on was found between SSR/CSP 
parameters and COMPASS-31 or LLIS scores. However, the pat+ent group had s+gn+f+cantly h+gher 
scores +n the secretomotor, vasomotor, and bladder doma+ns of the COMPASS-31 compared to 
controls. In add+t+on, stat+st+cally s+gn+f+cant correlat+ons were found between the COMPASS-31 total 
score and the pa+n, tens+on and heav+ness sensat+on descr+bed by the pat+ents +n the secretomotor 
and pup+llomotor subscales. 
CONCLUSION: Th+s study reveals both sympathet+c dysfunct+on and small f+ber-related 
neurophys+olog+cal alterat+ons +n breast cancer-related upper extrem+ty lymphedema. These f+nd+ngs 
suggest that lymphedema +s not merely a mechan+cal d+sorder, but a complex cond+t+on w+th 
neurophys+olog+cal +nvolvement. The results h+ghl+ght the +mportance of assess+ng autonom+c 
dysfunct+on +n cl+n+cal evaluat+on and suggest that therap+es target+ng the sympathet+c nervous system 
may be valuable +n management and prognos+s. 
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OBJECTIVE: Supra/ subclav+cular lymphat+c pathway plays an +mportant role +n upper extrem+ty 
lymphedema (UEL) management. However, l+ttle +s known on relat+onsh+p between the lymphat+c 
pathway and pathophys+olog+cal UEL sever+ty. Th+s study a+med to clar+fy enhancement pos+t+v+ty of the 
superf+c+al supra/ subclav+cular lymph node (S-SCLN) +n UEL accord+ng to pathophys+olog+cal sever+ty 
stage based on +ndocyan+ne green (ICG) lymphography f+nd+ngs. 
CASE: Med+cal records of breast cancer surv+vors who underwent ICG lymphography were rev+ewed. 
Enhancement of the SCLN was evaluated at a plateau phase on ICG lymphography. Pos+t+ve rates of 
the S-SCLN enhancement and enhanced flows +nto the SCLN were evaluated accord+ng to ICG 
lymphography stage. 
RESULT: One-hundred e+ghty l+mbs were +ncluded. ICG lymphography stage +ncluded stage 0 +n 107 
(59.4%) l+mbs, stage I +n 13 (7.2%) l+mbs, stage II +n 16 (8.9%) l+mbs, stage III +n 28 (15.6%) l+mbs 
stage IV +n 16 (8.9%) l+mbs. Pos+t+ve rate of the S-SCLN enhancement was 
47.7%/61.5%/93.8%/64.3%/ and 50.0% +n ICG stage 0/I/II/III and IV, respect+vely (P = 0.0095). 
Pos+t+ve rate of enhanced pathway +nto the S-SCLN was 21.6%/25.0%/53.3%/33.3%/25.0% +n ICG 
stage 0/I/II/III and IV, respect+vely (P = 0.20); all cases showed the superf+c+al lymphat+c pathway along 
the deltopectoral crease +nto the S-SCLN. 
CONCLUSIONS: 
S-SCLN enhancement and Deltopectoral superf+c+al lymphat+c pathway was frequently seen +n m+ld-
moderate UEL cases, +nd+cat+ng +mportance of the pathway as a collateral lymphat+c pathway 
prevent+ng UEL progress+on. 
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OBJECTIVE: Lymphedema +s a chron+c d+sorder character+zed by an +mpa+rment +n lymphat+c 
c+rculat+on and +s a cl+n+cal cond+t+on that can be frequently observed after breast cancer treatment. 
Although lymphat+c system +nvolvement +s pr+mar+ly seen +n lymphedema, +t +s also known to 
accompany m+croc+rculat+on d+sorders at system+c and cap+llary levels. Na+lfold cap+llaroscopy, wh+ch +s 
frequently used +n pat+ents w+th scleroderma, stands out for +ts object+ve evaluat+on of the cap+llary 
system. In th+s study, +t was planned to perform cap+llarosp+c evaluat+on +n lymphedema pat+ents, 
based on the lack of +nformat+on +n the l+terature demonstrat+ng the effect at the cap+llary level +n 
lymphedema. 
MATERIAL AND METHODS: W+th+n the scope of the study, m+croc+rculat+on d+sorders were 
+nvest+gated w+th the help of na+lfold cap+llaroscopy +n the affected and healthy extrem+t+es of pat+ents 
who were d+agnosed w+th lymphedema +n the upper extrem+t+es after breast cancer treatment. The 
pat+ents were recru+ted from the Phys+cal Med+c+ne and Rehab+l+tat+on Cl+n+c at a tert+ary center. 
RESULT: Prel+m+nary results of an ongo+ng study present cap+llaroscop+c f+nd+ngs +n s+x pat+ents w+th 
breast cancer treatment-related lymphedema. Evaluat+ons were performed on the th+rd or fourth d+g+ts 
of both the affected and healthy extrem+t+es. All pat+ents had hemorrhage +n the affected extrem+ty, w+th 
tortuos+ty +n two pat+ents, decreased cap+llary dens+ty +n three pat+ents, elongat+on +n one pat+ent, and 
neoang+ogenes+s +n two pat+ents. None of the above f+nd+ngs were noted +n the healthy extrem+ty. 
CONCLUSION: Prel+m+nary results from the study +nd+cate that m+croc+rculatory d+sorders detectable 
by na+lfold cap+llaroscopy occur +n pat+ents w+th breast cancer treatment-related lymphedema. The fact 
that these f+nd+ngs are only observed +n the affected extrem+ty suggests that the +nvolvement +s spec+f+c 
to lymphedema and +s +ndependent of any system+c +nvolvement, +nclud+ng oncolog+cal d+sease. More 
def+n+t+ve conclus+ons w+ll be poss+ble as more pat+ents are evaluated +n th+s ongo+ng study. Th+s 
approach +s bel+eved to generate new pathophys+olog+cal +ns+ghts and contr+bute to the development of 
advanced treatment methods +n lymphedema pat+ents. 
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OBJECTIVE: We presented a study on d+str+but+on of podoplan+n express+on +n polypo+d neoplast+c 
and non-neoplast+c colorectal les+ons at ISL meet+ng held +n Genoa and ESL meet+ng +n Istanbul. Now 
we present the results of the s+m+lar study appl+ed on advanced colorectal adenocarc+noma. 
MATERIAL AND METHODS: Th+rty surg+cally resected mater+als from human cases of advanced 
colorectal adenocarc+noma were stud+ed. 
Immunoh+stochem+stry us+ng ant+-podoplan+n ant+body (D2-40, Dako M3619) and ant+-CD31 ant+body 
(Dako M0823) was performed on the paraff+n sect+ons of the resected mater+als. The d+str+but+on 
dens+t+es of the lymphat+c vessels dep+cted by podoplan+n and blood vessels by CD31 +n cancer 
stroma (CS) and non-cancerous submucosa (NCS) were measured by po+nt +ntercept+on method. We 
compared the vascular dens+t+es of CS and NCS and stat+st+cally analyzed. The express+on patterns 
and +ntens+t+es of podoplan+n +n cancer stroma of the advanced colorectal adenocarc+nomas were 
observed and class+f+ed. 
RESULT: The lymphat+c vessel dens+t+es +n CS were h+gher than those of NCS (P>0.01). Although 
there was no s+gn+f+cant d+fference between the blood vascular dens+t+es of the CS and NCS, there 
was stat+st+cally s+gn+f+cant +ncrease +n blood cap+llary dens+t+es of CS compared to those of NCS 
(P>0.01). Regard+ng the patterns and +ntens+t+es of podoplan+n express+on +n the stroma of advanced 
colorectal adenocarc+noma, we class+f+ed them +nto three categor+es, Grade 1 (weak express+on 
generally), Grade 2 (moderate express+on w+th +ntens+ve express+on +n upper port+ons and weak 
express+on +n deeper port+ons), and Grade 3 (+ntens+ve express+on +n upper port+ons through deeper 
port+ons). 
CONCLUSION: In advanced colorectal adenocarc+noma, the dens+t+es of lymphat+c vessels and blood 
cap+llar+es +n CS are h+gher than those +n NCS. The patterns and +ntens+t+es of podoplan+n express+on 
of advanced colorectal adenocarc+noma can be class+f+ed +nto three categor+es, +.e., Grade 1-3. 
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OBJECTIVE: Th+s study a+med to +nvest+gate whether balance d+sorders are assoc+ated w+th the use 
of aromatase +nh+b+tors (AIs) +n breast cancer pat+ents. If such a relat+onsh+p ex+sts, we further a+med to 
explore whether +t +s l+nked to tendon changes or AI-+nduced arthralg+a, and whether these factors 
contr+bute to balance +mpa+rments. 
MATERIAL AND METHODS: Seventy-s+x breast cancer pat+ents who met the +nclus+on and exclus+on 
cr+ter+a and presented to our hosp+tal’s oncology cl+n+c between October 2023 and May 2024 were 
+ncluded. Pat+ents were d+v+ded +nto two groups based on AI use. Tendon measurements (th+ckness, 
cross-sect+onal area, and echogen+c+ty) of the Ach+lles, quadr+ceps, and patellar tendons were 
assessed us+ng ultrasonography. 
 
Balance was evaluated us+ng the Fall R+sk Test (FRT), L+m+ts of Stab+l+ty (LOS), and Postural Stab+l+ty 
Test (PST) v+a the B+odex Balance System. The T+nett+ Ga+t and Balance Scale (TGBS) and T+med Up 
and Go Test (TUG) were also appl+ed. Pa+n was assessed w+th the Br+ef Pa+n Inventory (BPI), wh+le 
funct+onal status and qual+ty of l+fe were evaluated us+ng the EORTC QLQ-C30, EORTC QLQ-BR23, 
and the Western Ontar+o and McMaster Un+vers+t+es Osteoarthr+t+s Index (WOMAC). Fear of fall+ng 
was measured w+th the Falls Eff+cacy Scale (FES). 
RESULT: No s+gn+f+cant d+fferences were found between the groups +n demograph+c and cl+n+cal 
character+st+cs. However, the AI group performed s+gn+f+cantly worse on the FRT, TUG, and TGBS 
(p<0.05). Th+s group also had s+gn+f+cantly +ncreased echogen+c+ty, cross-sect+onal area, and th+ckness 
+n the quadr+ceps, patellar, and Ach+lles tendons. 
 
BPI-1, BPI-2, and WOMAC scores were s+gn+f+cantly h+gher +n the AI group, +nd+cat+ng more pa+n and 
funct+onal l+m+tat+ons. In EORTC QLQ-C30 and QLQ-BR23 results, funct+onal scores were lower and 
symptom scores were h+gher +n the AI group. 
 
S+gn+f+cant correlat+ons were found between tendon parameters and balance performance. 
Spec+f+cally, quadr+ceps tendon echogen+c+ty, cross-sect+onal area, and th+ckness; patellar tendon 
echogen+c+ty and th+ckness; and Ach+lles tendon cross-sect+onal area and th+ckness were pos+t+vely 
correlated w+th TUG scores. Add+t+onally, TUG scores were s+gn+f+cantly assoc+ated w+th BPI-1 and 
BPI-2 scores. 
 
Regard+ng the relat+onsh+p between tendon changes and pa+n, quadr+ceps tendon th+ckness and area, 
patellar tendon echogen+c+ty, and Ach+lles tendon th+ckness and area were pos+t+vely correlated w+th 
both BPI-1 and BPI-2. 
 
In mult+var+ate l+near regress+on analys+s, only the pa+n score (KAE) was found to be a s+gn+f+cant 
causal factor assoc+ated w+th balance, part+cularly the TUG test. 



 

CONCLUSION: In breast cancer pat+ents us+ng aromatase +nh+b+tors, balance test scores were 
s+gn+f+cantly poorer, pa+n levels were h+gher, and tendon structural changes were more pronounced 
(p<0.05). There was a clear assoc+at+on between tendon parameters and both pa+n and balance. 
However, regress+on analys+s revealed that only pa+n scores were causally related to +mpa+red balance 
as measured by the TUG test. 
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OBJECTIVE: Lymphosc+nt+graphy +s the pr+mary +mag+ng techn+que used to assess the funct+on of the 
lymphat+c system and conf+rm a d+agnos+s of lymphedema. Var+ous qual+tat+ve grad+ng systems are 
ut+l+zed to d+agnose lymphedema. Add+t+onally, quant+tat+ve methods have recently been +ntroduced to 
prov+de a more object+ve +ns+ght +nto +nterpretat+on. Th+s study a+ms to compare the effect+veness of 
qual+tat+ve and quant+tat+ve parameters for +nterpret+ng lymphosc+nt+graphy. 
MATERIAL AND METHODS: Lymphosc+nt+graph+c +mag+ng was conducted on both lower extrem+t+es 
+n a large cohort of adult pat+ents w+th a prel+m+nary d+agnos+s of lymphedema, and the results were 
assessed. Qual+tat+vely, the presence of lymphat+c flow +n dynam+c +mages for each lower extrem+ty, 
ma+n lymphat+c flow, the presence and number of collaterals, the presence and number of +n-trans+t 
lymph nodes, and the appearance of dermal backflow were v+sually evaluated us+ng +mages obta+ned 
at the 1st and 3rd hour after b+pedal rad+ocollo+d +nject+on. Add+t+onally, the reg+ons of +nterest were 
marked at the +nject+on s+te and +ngu+nofemoral lymph nodes on the 1st-hour +mages for each lower 
extrem+ty, and the percentages of rad+otracer pass+ng through were calculated. Furthermore, 
accord+ng to the Ta+wan lymphosc+nt+graphy stag+ng system, the f+nd+ngs are class+f+ed as normal 
lymphat+c flow, part+al obstruct+on, or total obstruct+on. 
RESULT: The study +ncluded 350 pat+ents (F/M:290/60, med+an age: 52, range: 18–89). Out of a total 
of 450 extrem+t+es evaluated, 425 exh+b+ted normal lymphat+c flow (60.7%), 217 had part+al obstruct+on 
(31%), and 58 exper+enced total obstruct+on (8.3%). In extrem+t+es w+th normal lymphat+c flow, the 
Trans+t rate +n dynam+c +mages was 60.7%, normal ma+n lymphat+c flow was 93.2%, collateral 
observat+on was 43.3%, +n-trans+t lymph nodes presence was 7.1%, and dermal-backflow was 2.8%. 
For part+al obstruct+on, the trans+t rate +n dynam+c +mages was 34.1%, normal ma+n lymphat+c flow 
detect+on was 39.6%, collateral detect+on was 27.2%, +n-trans+t lymph nodes presence was 35.5%, 
and dermal backflow f+nd+ngs were 40.6%. In total obstruct+on, the trans+t rate +n dynam+c +mages was 
5.2%, normal ma+n lymphat+c flow detect+on was 0%, collateral detect+on was 0%, +n-trans+t lymph 
nodes presence was 4%, and dermal backflow f+nd+ngs were 39.6%. In quant+tat+ve analys+s, the 
med+an lymphat+c passage rate was 32.6% for normal lymphat+c flow, 8% for part+al obstruct+on, and 
0% for total obstruct+on. 
CONCLUSION: Quant+tat+ve and qual+tat+ve parameters should be comb+ned to d+agnose 
lymphedema accurately and appropr+ately grade lymphat+c obstruct+on. In lymphosc+nt+graphy reports, 
+t +s essent+al to +nclude deta+ls regard+ng dynam+c trans+t, ma+n lymphat+c flow, collateral flow, +n-trans+t 
lymph nodes, and dermal backflow, along w+th the percentage of the quant+tat+ve rad+otracer trans+t. 
Th+s +nformat+on +s cruc+al for grad+ng lymphat+c obstruct+on and manag+ng pat+ent care. 

 
Keywords:  lymphosc+nt+graphy, lymphedema, lower extrem+ty, quant+tat+ve analys+s 
 
 
 



 

Qual+tat+ve and sem+quant+tat+ve analys+s 

 
Examples of qual0tat0vely assessed parameters 0nclude an 0n-trans0t lymph node (marked by a red 
arrow) and dermal backflow (0nd0cated by a red arrowhead). The quant0tat0ve trans0t percentage 0s 
determ0ned by calculat0ng reg0ons of 0nterest (ROIs) over the 0ngu0nofemoral lymph nodes and the 
0nject0on s0te. The percentage trans0t 0s computed us0ng a pract0cal and appl0cable formula: Trans0t % = 
ROI₁ / (ROI₁ + ROI₀) × 100. 
 
 
 



 

Compar+son of Qual+tat+ve and Quant+tat+ve F+nd+ngs 

% Normal Lymphat+c Dra+nage Part+al Obstruct+on Total Obstruct+on 

Dynam+c Flow 60.7 34.1 5.2 

Ma+n Lymphat+c Flow 93.2 39.6 0 

Collateral Ducts 43.3 27.2 0 

In-trans+t Lymph Node 7.1 35.5 4 

Dermal Backflow 2.8 40.6 39.6 

Quant+tat+ve Passage Rat+o 32.6 8 0 

In accordance w0th the Ta0wan lymphosc0nt0graphy class0f0cat0on, the table presents the d0str0but0on of 
qual0tat0ve parameters—normal lymphat0c flow, part0al obstruct0on, and total obstruct0on—observed 0n 
the evaluated extrem0t0es, along w0th the mean values of the quant0tat0ve trans0t percentages. 
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OBJECTIVE: Lymphedema and l+pedema are +mportant causes of lower extrem+ty edema. The 
mechan+cal load, perfus+on d+sturbances, and +nflammatory processes assoc+ated w+th chron+c edema 
may pred+spose +nd+v+duals to the development of soft t+ssue patholog+es. The a+m of th+s study was to 
evaluate the frequency of lower extrem+ty tend+nopathy and to exam+ne the relat+onsh+p between 
tendon th+ckness and edema volume, as well as the+r effects on qual+ty of l+fe and funct+onal status. 
MATERIAL AND METHODS: Th+s prospect+ve case-control study, conducted between October 2024 
and Apr+l 2025, +ncluded 53 pat+ents w+th cl+n+cally d+agnosed lower extrem+ty edema and 55 age- and 
sex-matched healthy controls. All part+c+pants underwent c+rcumference measurements and 
musculoskeletal ultrasonography (F+gure 1), wh+ch +ncluded evaluat+on of the patellar tendon, plantar 
fasc+a, Ach+lles tendon, peroneus longus tendon, and t+b+al+s poster+or tendon. Cl+n+cal assessments 
compr+sed the V+sual Analog Scale (VAS), the Lower Extrem+ty Funct+onal Scale (LEFS), and the 
Lymphedema Qual+ty of L+fe Scale (LYMQOL-Leg). 
RESULT: S+gn+f+cantly greater th+cknesses of the plantar fasc+a, Ach+lles tendon, peroneus longus 
tendon, and t+b+al+s poster+or tendon were observed +n the edema group (p < 0.05). A pos+t+ve 
correlat+on was +dent+f+ed between edema volume and th+ckness of the Ach+lles tendon and plantar 
fasc+a. The +nc+dence of plantar fasc++t+s and Ach+lles tend+nopathy was s+gn+f+cantly h+gher +n the 
edema group compared w+th the control group. These f+nd+ngs were assoc+ated w+th reduced qual+ty of 
l+fe scores and funct+onal status (p < 0.05). 
CONCLUSION: Lower extrem+ty edema +s not l+m+ted to flu+d accumulat+on but may also lead to 
morpholog+cal changes +n tendon structures and consequent loss of funct+on. Musculoskeletal 
ultrasonography appears to be an effect+ve tool for both d+agnos+s and follow-up +n these pat+ents. 
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F+gure 1 

 
F0gure legends: F0gure 1. Representat0ve probe placement for lower extrem0ty tendon ultrasonography. 
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OBJECTIVE: Mass+ve Local+zed Lymphedema (MLL) +s a rare, ben+gn, yet progress+ve lymphat+c 
d+sorder, typ+cally seen +n morb+dly obese pat+ents, part+cularly +n the med+al th+gh, and may cause 
funct+onal +mpa+rment +n advanced stages. In th+s report, we present a rare case of g+ant MLL that 
developed postoperat+vely +n the gro+n of a non-obese pat+ent—an occurrence not prev+ously reported 
+n the l+terature. 
CASE: A 42-year-old male pat+ent was evaluated due to severe mob+l+ty restr+ct+on, d+ff+culty 
perform+ng da+ly act+v+t+es, and a s+gn+f+cant decl+ne +n qual+ty of l+fe caused by a progress+vely 
enlarg+ng g+ant soft t+ssue mass (60×50×40 cm) +n the r+ght gro+n, extend+ng from the +ngu+nal reg+on to 
the knee over approx+mately 10 years. 
H+s ch+ldhood med+cal h+story +ncluded a swell+ng of the left th+gh at age 3 and thoracotomy for 
chylothorax at the age of 9. At the age 32 (10 years pr+or to current evaluat+on) the pat+ent had 
undergone a r+ght +ngu+nal +nc+s+on for test+cular b+opsy and sperm retr+eval due to +nfert+l+ty. Follow+ng 
th+s procedure, a progress+vely enlarg+ng mass developed +n the r+ght gro+n. Although +n+t+ally managed 
w+th conservat+ve phys+cal therapy and compress+on bandag+ng, the les+on became unrespons+ve to 
treatment and eventually reached mass+ve proport+ons. The mass affected the pat+ent’s da+ly l+fe and 
act+v+t+es. He also exper+enced several ep+sodes of cellul+t+s and +nfect+ons requ+r+ng hosp+tal+zat+on. 
The pat+ent was d+agnosed w+th g+ant MLL, and surg+cal exc+s+on was planned. An en bloc exc+s+on 
was performed v+a an ell+pt+cal +nc+s+on at the stalk of the approx+mately 20-kg mass. Two ectat+c 
lymphat+c vessels (7 mm +n d+ameter) w+th act+ve lymphat+c leakage were +dent+f+ed dur+ng d+ssect+on 
and were repa+red us+ng an +mbr+cat+on techn+que to prevent further leakage. In add+t+on, the r+ght 
test+s and spermat+c cord were +dent+f+ed and preserved. The result+ng defect at the resect+on base 
was closed pr+mar+ly, as preoperat+vely planned. 
RESULT: No postoperat+ve compl+cat+ons occurred. Dur+ng a four-year follow-up per+od, there was no 
ev+dence of recurrence of mass or lymphat+c leakage. The pat+ent exper+enced a marked +mprovement 
+n mob+l+ty and overall qual+ty of l+fe after the surgery. 
Th+s case demonstrates that MLL +s not solely assoc+ated w+th morb+d obes+ty; but congen+tal 
lymphat+c dysplas+a and +atrogen+c factors such as prev+ous surger+es may also contr+bute to +ts 
development. Delayed d+agnos+s and treatment of MLL carry r+sks +nclud+ng sk+n ulcerat+on, recurrent 
+nfect+ons, and even the development of ang+osarcoma +n approx+mately 13% of cases. Therefore, 
early evaluat+on and t+mely surg+cal +ntervent+on are cruc+al, not only to ach+eve funct+onal 
+mprovement but also to prevent ang+osarcoma, wh+ch carr+es an est+mated mortal+ty rate of around 
9%. 

Keywords:  Mass+ve local+zed lymphedema, lymphat+c obstruct+on, ang+osarcoma, secondary 
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MLL of gro+n 

 
MLL of the gro0n: Preoperat0ve and postoperat0ve v0ews. Exc0sed lymphat0c mass. 
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OBJECTIVE: The authors report the+r cl+n+cal exper+ence +n the assessment and treatment of 
lymphat+c extra-truncular malformat+ons. These d+sorders h+ghly jeopard+ze the qual+ty of l+fe of 
pat+ents and they represent qu+te a d+ff+cult cl+n+cal cond+t+on both from the d+agnost+c and the 
therapeut+c po+nts of v+ew. 
CASE: 10 cases of supraclav+cular lymphang+omas, 30 of +ngu+nal lymphoceles and 5 of ax+llary 
lymphang+omas are reported. The d+agnost+c assessment +ncluded lymphat+c sc+nt+graphy, SPECT-CT, 
lymphang+o-MR and CT. The surg+cal operat+on cons+sted +n exeres+s of the malformat+on comb+ned 
w+th LYMPHA techn+que for the prevent+on of secondary lymphedema of the correspond+ng 
extrem+t+es. The follow-up per+od var+ed from 6 to 48 months. 
RESULT: There was no relapse of the malformat+on and no edema appeared at the correspond+ng 
extrem+ty. Only 1 case of a huge ax+llary lymphang+oma had a temporary sl+ght edema of upper 
extrem+ty, that solved spontaneously w+thout any further treatment. There had been a remarkable 
+mprovement of the d+sab+l+ty caused by the malformat+on and pat+ents could get back to work+ng 
act+v+t+es and sports. 
An accurate d+agnost+c assessment of lymphat+c extra-truncular malformat+ons +s +nd+spensable for a 
correct therapeut+c strategy and to decrease post-operat+ve compl+cat+ons. 
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OBJECTIVE: L+pedema +s a chron+c and progress+ve ad+pose t+ssue d+sorder predom+nantly affect+ng 
women, character+zed by b+lateral and symmetr+cal fat depos+t+on +n the lower extrem+t+es, often 
accompan+ed by pa+n, swell+ng, and +mpa+red qual+ty of l+fe (1,2). Wh+le cosmet+c concerns are 
commonly addressed, the role of pa+n and +ts cl+n+cal correlates are under-+nvest+gated (1,3). Th+s 
study a+med to evaluate pa+n presence and +ntens+ty, neuropath+c components, and related factors +n 
+nd+v+duals d+agnosed w+th l+pedema. 
MATERIAL AND METHODS: Th+s cross-sect+onal and descr+pt+ve study +ncluded 20 women 
d+agnosed w+th l+pedema and 20 age-matched healthy female controls. Part+c+pants were assessed at 
a tert+ary phys+cal med+c+ne and rehab+l+tat+on outpat+ent cl+n+c. Demograph+c data (age, BMI, 
comorb+d+t+es) and laboratory values (v+tam+n D, B12) were recorded. Pa+n was evaluated us+ng the 
V+sual Analog Scale (VAS), the Leeds Assessment of Neuropath+c Symptoms and S+gns (LANSS), and 
the Douleur Neuropath+que 4 (DN4) quest+onna+re. Qual+ty of l+fe was measured w+th the SF-12 
Phys+cal and Mental Component Scores. D+sease stage was recorded for pat+ents w+th l+pedema. 
RESULT: Descr+pt+ve and comparat+ve data are presented +n Table 1. Among the 20 pat+ents 
d+agnosed w+th l+pedema, 5 (25%) were class+f+ed as stage 1, 7 (35%) as stage 2, and 8 (40%) as 
stage 3 based on cl+n+cal evaluat+on. VAS scores, LANSS, and DN4 were pos+t+vely correlated w+th 
each other (p < 0.05). A s+gn+f+cant negat+ve correlat+on was found between VAS scores and SF-12 
phys+cal score (r = -0.613, p = 0.004), +nd+cat+ng lower phys+cal qual+ty of l+fe +n pat+ents w+th h+gher 
pa+n levels. V+tam+n B12 levels were s+gn+f+cantly lower +n the l+pedema group compared to controls (p 
= 0.022).No stat+st+cally s+gn+f+cant d+fference was found between the groups +n terms of v+tam+n D 
levels (p = 0.070), although med+an levels were lower +n the l+pedema group. Accord+ng to Kruskal-
Wall+s analys+s, there was a stat+st+cally s+gn+f+cant d+fference +n SF-12 phys+cal scores among d+sease 
stages (p = 0.011)(Table 2). Post-hoc pa+rw+se compar+sons revealed that stage 3 pat+ents had 
s+gn+f+cantly lower phys+cal qual+ty of l+fe scores compared to stage 1 pat+ents (p = 0.005). 
CONCLUSION: Pa+n +n l+pedema pat+ents +s not only prevalent but also assoc+ated w+th a neuropath+c 
component and s+gn+f+cantly +mpacts phys+cal qual+ty of l+fe. Advanced d+sease stages are l+nked w+th 
lower funct+onal capac+ty. Furthermore, v+tam+n B12 def+c+ency may play a role +n the symptom burden. 
These f+nd+ngs h+ghl+ght the +mportance of mult+d+mens+onal assessment—+nclud+ng pa+n and qual+ty of 
l+fe—+n the management of l+pedema. Early d+agnos+s and stage-spec+f+c +ntervent+ons may +mprove 
outcomes. 
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1 

Var+able L+pedema 
(n=20) Control (n=20) p-

value 

Age (years), mean ± SD 38.2 ± 8.6 36.9 ± 7.3 0.432 

BMI (kg/m²), mean ± SD 31.4 ± 4.7 25.8 ± 3.9 <0.01* 

V+tam+n D (ng/mL), 
med+an (IQR) 10.6 (9.0–11.4) 13.0 (11.0–17.2) 0.070 

V+tam+n B12 (pg/mL), 
mean ± SD 301.6 ± 120.4 384.9 ± 100.0 0.022* 

Pa+n (VAS), med+an (IQR) 8.3 (6.0–9.0) NA: Not appl+cable – pa+n scores not evaluated 
+n control group — 

LANSS, med+an (IQR) 13.3 (10.0–
16.0) 

NA: Not appl+cable – pa+n scores not evaluated 
+n control group — 

DN4, med+an (IQR) 10.7 (9.0–
13.0) 

NA: Not appl+cable – pa+n scores not evaluated 
+n control group — 

SF-12 Phys+cal, mean ± 
SD 
SF-12 Mental, mean ± SD 

8.1 ± 3.2 
10.3 ± 3.1 

17.6 ± 2.9 
13.9 ± 2.5 

<0.01* 
0.065 

Table1: Demograph0c, Cl0n0cal, and Laboratory Character0st0cs of Part0c0pants 
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OBJECTIVE: L+pedema +s a chron+c, progress+ve cond+t+on character+zed by the abnormal 
accumulat+on of fat +n the lower extrem+t+es, often accompan+ed by pa+n, tenderness, and swell+ng. 
Desp+te +ts +ncreas+ng recogn+t+on, the underly+ng mechan+sms of pa+n +n l+pedema rema+n poorly 
understood. Wh+le the pa+n +n l+pedema has been attr+buted to several factors, +ts class+f+cat+on as 
neuropath+c pa+n rema+ns a subject of debate. Th+s study a+ms to explore whether pa+n +n +nd+v+duals 
w+th l+pedema +s of a neuropath+c or+g+n, contr+but+ng to a more accurate d+agnos+s and targeted 
management strateg+es. The a+m of the study +s to determ+ne +f the pa+n exper+enced by +nd+v+duals 
w+th l+pedema +s neuropath+c +n nature, us+ng cl+n+cal assessments and neurophys+olog+cal tools to 
exam+ne sensory funct+on and nerve +nvolvement. 
MATERIAL AND METHODS: Th+s w+ll be a prospect+ve observat+onal study enroll+ng adult women 
d+agnosed w+th l+pedema. Part+c+pants w+ll undergo deta+led cl+n+cal evaluat+on, +nclud+ng pa+n 
assessment us+ng standard+zed quest+onna+res (e.g., DN4, Leeds Assessment of Neuropath+c 
Symptoms and S+gns). Neurophys+olog+cal assessments, such as quant+tat+ve sensory test+ng (QST), 
w+ll be performed to measure thresholds of pa+n percept+on, cold, heat, and mechan+cal sens+t+v+ty. 
Add+t+onally, sk+n b+ops+es may be taken for h+stolog+cal analys+s to +dent+fy s+gns of nerve damage or 
abnormal nerve f+ber dens+ty. Control groups w+ll +nclude age-matched women w+th chron+c pa+n 
cond+t+ons w+thout l+pedema. 
RESULT: We hypothes+ze that a subset of l+pedema pat+ents w+ll demonstrate neuropath+c 
character+st+cs +n the+r pa+n prof+le, +nclud+ng he+ghtened sens+t+v+ty to certa+n st+mul+ and abnormal 
nerve funct+on, d+st+ngu+sh+ng them from other chron+c pa+n syndromes. These f+nd+ngs could prov+de 
novel +ns+ghts +nto the pathophys+ology of l+pedema and support the need for ta+lored pa+n 
management strateg+es, +nclud+ng neuropath+c pa+n treatments. 
CONCLUSION: Th+s study could redef+ne the understand+ng of l+pedema pa+n, h+ghl+ght+ng +ts potent+al 
neuropath+c components. Ident+fy+ng neuropath+c pa+n character+st+cs +n l+pedema may lead to more 
effect+ve treatment opt+ons, +mprov+ng pat+ent qual+ty of l+fe and prov+d+ng a foundat+on for future 
research +n th+s underexplored area. 
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OBJECTIVE: L+pedema +s a frequently m+sd+agnosed cond+t+on, often m+staken for obes+ty or other 
ad+pose t+ssue d+sorders. Pat+ents typ+cally endure long d+agnost+c delays and consult mult+ple 
healthcare profess+onals before rece+v+ng a correct d+agnos+s. 
Object+ve of th+s study +nvest+gate the d+agnost+c journey, m+sd+agnoses, and sat+sfact+on w+th 
healthcare serv+ces among women w+th l+pedema. 
MATERIAL AND METHODS: A descr+pt+ve observat+onal study was conducted w+th 30 women 
d+agnosed w+th l+pedema. Data on age of onset, t+me to d+agnos+s, number of phys+c+ans consulted, 
+n+t+al m+sd+agnoses, and the type of profess+onal who prov+ded the correct d+agnos+s were collected 
v+a structured +nterv+ew forms. Sat+sfact+on w+th current healthcare serv+ces was assessed us+ng the 
PSQ-18. 
RESULT: Most pat+ents exper+enced a s+gn+f+cant delay (∼8 years) before obta+n+ng a correct 
d+agnos+s and consulted several phys+c+ans. M+sd+agnos+s was h+ghly prevalent, espec+ally w+th obes+ty 
and f+bromyalg+a. 
General pract+t+oners were the most common f+rst contact, often fa+l+ng to +dent+fy l+pedema, wh+ch 
contr+buted to delayed d+agnos+s 
Pat+ents reported moderate levels of sat+sfact+on, part+cularly lower scores for access+b+l+ty and 
f+nanc+al concerns related to l+pedema management. 
 
The mean d+agnost+c delay was 7.9 ± 3.4 years, and part+c+pants consulted an average of 4.8 
phys+c+ans before d+agnos+s. 83.3% of pat+ents rece+ved at least one m+sd+agnos+s, most commonly 
obes+ty (70%) and f+bromyalg+a (40%). The most frequent f+rst consulted profess+onals were general 
pract+t+oners (43.3%). PSQ-18 scores +nd+cated moderate sat+sfact+on, w+th the lowest scores reported 
+n access+b+l+ty and f+nanc+al doma+ns. 
CONCLUSION: L+pedema pat+ents often face substant+al delays and m+sd+agnoses before ach+ev+ng 
an accurate d+agnos+s, lead+ng to unnecessary treatments and +ncreased healthcare burden. There +s 
an urgent need to +mprove phys+c+an awareness and care access+b+l+ty to enhance early d+agnos+s and 
pat+ent sat+sfact+on. 
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Healthcare Sat+sfact+on (PSQ-18 Scores) 

PSQ-18 Subscale Mean ± SD 

General sat+sfact+on 3.2 ± 0.9 

Commun+cat+on 3.6 ± 0.7 

T+me spent w+th doctor 3.0 ± 1.0 

Access+b+l+ty & conven+ence 2.9 ± 1.1 

F+nanc+al aspects 2.6 ± 1.2 

Pat0ents reported moderate levels of sat0sfact0on, part0cularly lower scores for access0b0l0ty and 
f0nanc0al concerns related to l0pedema management. 
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OBJECTIVE: Pa+n +s a hallmark symptom of l+pedema, yet +ts qual+tat+ve character+st+cs and 
phenotypes rema+n underexplored. Ident+fy+ng pa+n subtypes may enhance personal+zed treatment 
strateg+es and deepen cl+n+cal understand+ng of d+sease heterogene+ty. 
The a+m of th+s study character+ze the predom+nant pa+n phenotypes +n women w+th l+pedema and 
evaluate the+r assoc+at+on w+th cl+n+cal stage, BMI, and pa+n sever+ty. 
MATERIAL AND METHODS: A cross-sect+onal study was conducted w+th 30 women d+agnosed w+th 
l+pedema (Stage 1–3). Pa+n prof+les were assessed us+ng the Short-Form McG+ll Pa+n Quest+onna+re 
(SF-MPQ) and V+sual Analog Scale (VAS). Demograph+c and cl+n+cal data +nclud+ng BMI and l+pedema 
stage were collected. Correlat+ons w+th pa+n sever+ty and qual+ty of l+fe (QoL; v+a FACT-B emot+onal 
subscore) were also analyzed 
RESULT: Tenderness and heavy-type pa+n are the most common phenotypes among l+pedema 
pat+ents. 
Burn+ng and stabb+ng pa+n types were assoc+ated w+th h+gher pa+n +ntens+ty and BMI (p<0.05) 
Burn+ng-type pa+n was more common +n Stage 2 l+pedema, whereas stabb+ng pa+n was more frequent 
+n advanced stages 
H+gher pa+n +ntens+ty was s+gn+f+cantly correlated w+th poorer emot+onal well-be+ng (p=0.034). 
CONCLUSION: Pa+n +n l+pedema +s not homogeneous. Tenderness, dull, and burn+ng pa+n are most 
prevalent, and burn+ng/stabb+ng types are assoc+ated w+th h+gher BMI and pa+n +ntens+ty. Moreover, 
h+gher pa+n levels negat+vely +mpact emot+onal qual+ty of l+fe. Phenotype-based symptom evaluat+on 
may prov+de a better framework for +nd+v+dual+zed therapeut+c plann+ng +n l+pedema. 
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Average VAS Score and BMI by Dom+nant Pa+n Phenotype 

Dom+nant Pa+n Type Mean VAS Score (± SD) BMI (± SD p-value (VAS) p-value (BMI) 

Burn+ng 7.4 ± 1.2 29.5 ± 2.1 0.008* 0.043* 

Dull/Heavy 6.2 ± 1.1 27.8 ± 1.7 — — 

Stabb+ng 6.9 ± 1.3 30.1 ± 2.4 0.049* 0.031* 

Burn0ng and stabb0ng pa0n types were assoc0ated w0th h0gher pa0n 0ntens0ty and BMI (p<0.05). 
 
Average VAS Score and BMI by Dom+nant Pa+n Phenotype 

Dom+nant Pa+n Type Mean VAS Score (± SD) BMI (± SD p-value (VAS) p-value (BMI) 

Burn+ng 7.4 ± 1.2 29.5 ± 2.1 0.008* 0.043* 

Dull/Heavy 6.2 ± 1.1 27.8 ± 1.7 — — 

Stabb+ng 6.9 ± 1.3 30.1 ± 2.4 0.049* 0.031* 

Burn0ng and stabb0ng pa0n types were assoc0ated w0th h0gher pa0n 0ntens0ty and BMI (p<0.05). 
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OBJECTIVE: To explore the treatment preferences of women w+th l+pedema and to +nvest+gate how 
cl+n+cal character+st+cs such as d+sease stage and body mass +ndex (BMI) +nfluence w+ll+ngness to 
adopt conservat+ve and +nvas+ve therapeut+c opt+ons. 
MATERIAL AND METHODS: Th+rty women d+agnosed w+th l+pedema were +ncluded. Part+c+pants 
completed a structured quest+onna+re assess+ng w+ll+ngness to try d+fferent therap+es on a 5-po+nt L+kert 
scale (0 = not w+ll+ng, 4 = very w+ll+ng). Treatments +ncluded compress+on garments, exerc+se, 
l+posuct+on, d+et, manual lymphat+c dra+nage (MLD), and pharmacolog+c opt+ons. Cl+n+cal and 
demograph+c data (age, BMI, l+pedema stage) were collected. Group compar+sons were made us+ng 
one-way ANOVA and Pearson correlat+ons. 
RESULT: Pat+ents were most open to l+festyle and conservat+ve +ntervent+ons (exerc+se, MLD, d+et), 
whereas more +nvas+ve or pharmacolog+cal treatments were met w+th lower enthus+asm 
Advanced-stage pat+ents showed s+gn+f+cantly greater w+ll+ngness toward l+posuct+on, suggest+ng 
d+sease burden +nfluences recept+veness to +nvas+ve methods 
H+gher BMI was s+gn+f+cantly assoc+ated w+th greater w+ll+ngness to use compress+on garments and 
undergo l+posuct+on 
CONCLUSION: L+pedema pat+ents pr+mar+ly prefer conservat+ve and non-+nvas+ve +ntervent+ons. 
However, h+gher d+sease stage and BMI are assoc+ated w+th +ncreased openness to surg+cal opt+ons 
such as l+posuct+on. Understand+ng pat+ent att+tudes +s cr+t+cal for +nd+v+dual+zed treatment plann+ng and 
adherence +mprovement. 
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Mean W+ll+ngness Scores for Each Treatment 

Treatment Modal+ty Mean Score ± SD 

Exerc+se 3.6 ± 0.5 

Manual Lymphat+c Dra+nage 3.4 ± 0.7 

D+et 3.2 ± 0.6 

Compress+on Garments 3.0 ± 1.1 

L+posuct+on 2.3 ± 1.4 

Pharmacolog+cal Treatment 1.9 ± 1.2 

Pat0ents were most open to l0festyle and conservat0ve 0ntervent0ons (exerc0se, MLD, d0et), whereas 
more 0nvas0ve or pharmacolog0cal treatments were met w0th lower enthus0asm. 
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OBJECTIVE: Th+s study was des+gned to +nvest+gate the effect+veness of a hol+st+c treatment 
approach—cons+st+ng of Low-Intens+ty Extracorporeal Shock Wave Therapy (L+ESWT), manual 
lymphat+c dra+nage, +nterm+ttent pneumat+c compress+on, and l+festyle recommendat+ons—on lower 
extrem+ty sk+n st+ffness +n pat+ents w+th l+pedema. 
CASE: A total of 5 female pat+ents d+agnosed w+th l+pedema (Age: 46±12.46 years, We+ght: 76±13.09 
kg, Body Mass Index: 28.04±3.31 kg/m²) were +ncluded +n the study. The pat+ents underwent a total of 
10 sess+ons—adm+n+stered tw+ce weekly—cons+st+ng of L+ESWT, manual lymphat+c dra+nage, and 
+nterm+ttent pneumat+c compress+on therapy appl+ed to the lower extrem+t+es. L+ESWT was del+vered 
us+ng the Modus ESWT® Focused Shockwave Therapy dev+ce (İnceler Med+kal, Ankara), w+th 6000 
+mpulses at a rate of 4 +mpulses per second appl+ed along the extrem+t+es—on the anter+or reg+on +n 
one sess+on and the poster+or reg+on +n the next. An average energy dens+ty of 0.23 mJ/mm² was used 
for the th+gh and 0.18 mJ/mm² for the lower leg. Th+s was followed by approx+mately 30 m+nutes of 
manual lymphat+c dra+nage and 20 m+nutes of +nterm+ttent pneumat+c compress+on. At the start of the 
treatment, pat+ents were prov+ded w+th l+festyle recommendat+ons su+table for manag+ng l+pedema. To 
evaluate the effect of the treatment on lower extrem+ty sk+n st+ffness, measurements were taken us+ng 
a Sk+nF+broMeter on four des+gnated po+nts on both the anter+or and poster+or surfaces of the lower 
extrem+t+es, pr+or to treatment and after the 10 sess+ons. 
RESULT: As a result of the study, a s+gn+f+cant reduct+on +n sk+n st+ffness was observed at all 
measurement po+nts follow+ng the treatment (p<0.05). The measurement results are presented +n 
Table 1. 
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Sk+n Hardness Assessment +n Pat+ents Over T+me (Newton) 

 
Pretreatment 
Mean±SD Post-Treatment Mean±SD p Value 

A-R+ght 1st Po+nt 0.20±0.05 0.15±0.04 <0.05 

A-Left 1st Po+nt 0.24±0.05 0.20±0.04 <0.05 

A-R+ght 2nd Po+nt 0.11±0.03 0.08±0.02 <0.05 

A-Left 2nd Po+nt 0.14±0.06 0.12±0.05 <0.05 

A-R+ght 3rd Po+nt 0.05±0.02 0.03±0.01 <0.05 

A-Left 3rd Po+nt 0.06±0.00 0.04±0.00 <0.05 

A-R+ght 4th Po+nt 0.06±0.02 0.04±0.01 <0.05 

A-Left 4th Po+nt 0.07±0.00 0.06±0.01 <0.05 

P-R+ght 1st Po+nt 0.12±0.02 0.07±0.02 <0.05 

P-Left 1st Po+nt 0.10±0.03 0.07±0.02 <0.05 

P-R+ght 2nd Po+nt 0.11±0.02 0.07±0.03 <0.05 

P-Left 2nd Po+nt 0.10±0.02 0.08±0.02 <0.05 

P-R+ght 3rd Po+nt 0.07±0.02 0.04±0.01 <0.05 

P-Left 3rd Po+nt 0.06±0.02 0.04±0.02 <0.05 

P-R+ght 4th Po+nt 0.07±0.02 0.05±0.02 <0.05 

P-Left 4th Po+nt 0.06±0.01 0.04±0.01 <0.05 

A: Anterolateral, P: Posterolateral, 1st Po0nt: 10 cm prox0mal to the lateral malleolus, 2nd Po0nt: 10 cm 
d0stal to the lower border of the patella, 3rd Po0nt: 10 cm prox0mal to the upper border of the patella, 
4th Po0nt: 20 cm prox0mal to the upper border of the patella 
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OBJECTIVE: L+pedema +s a chron+c connect+ve t+ssue d+sorder character+zed by symmetr+cal 
enlargement of 
the lower extrem+t+es, pa+n, and tenderness, often accompan+ed by easy bru+s+ng. Pa+n +n 
l+pedema +s frequently d+sproport+onate to the degree of swell+ng and may present w+th 
neuropath+c features. Neuropath+c pa+n and central sens+t+zat+on are common +n chron+c pa+n 
syndromes such as f+bromyalg+a, restless legs syndrome, and temporomand+bular d+sorders, 
suggest+ng overlapp+ng mechan+sms. However, the prevalence and sever+ty of neuropath+c 
pa+n and central sens+t+zat+on +n l+pedema, as well as the+r psychosoc+al assoc+at+ons, rema+n 
underexplored. Th+s study a+med to compare neuropath+c pa+n character+st+cs, central 
sens+t+zat+on, and psychosoc+al factors between women w+th l+pedema and body mass +ndex 
(BMI)-matched women w+th l+pohypertrophy or obes+ty. 
MATERIAL AND METHODS: In th+s cross-sect+onal study, 54 women w+th l+pedema and 54 BMI-
matched women w+th 
l+pohypertrophy/obes+ty were recru+ted. Pa+n +ntens+ty was assessed us+ng the V+sual 
Analogue Scale (VAS), neuropath+c pa+n w+th the pa+nDETECT quest+onna+re and Leeds 
Assessment of Neuropath+c Symptoms and S+gns (LANSS), central sens+t+zat+on w+th the 
Central Sens+t+zat+on Inventory (CSI), psycholog+cal status w+th the Hosp+tal Anx+ety and 
Depress+on Scale (HADS), and cogn+t+ve-affect+ve factors w+th the Pa+n Catastroph+z+ng Scale 
(PCS). Group compar+sons and correlat+on analyses were performed. 
RESULT: The mean age was 43.46 ± 9.8 years +n the l+pedema group and 42.12 ± 10.2 years +n 
controls. 
Neuropath+c pa+n prevalence was 41% +n l+pedema vs. 15% +n controls (p < 0.001). VAS 
scores were h+gher +n l+pedema (6.4 ± 1.5 vs. 4.1 ± 1.7, p < 0.001). Pa+nDETECT scores 
averaged 18.7 ± 6.3 vs. 12.1 ± 5.8 (p < 0.001), LANSS scores 11.9 ± 5.4 vs. 7.2 ± 4.9 (p < 
0.001), and CSI scores 45.8 ± 12.7 vs. 34.2 ± 11.4 (p < 0.001). In l+pedema, pa+nDETECT, 
LANSS, and CSI scores correlated pos+t+vely w+th VAS (r = 0.62, r = 0.58, r = 0.55; all p < 
0.001), and w+th HADS and PCS scores (all p < 0.01). No such correlat+ons were found +n 
controls. 
CONCLUSION: L+pedema pa+n frequently exh+b+ts neuropath+c features, +s assoc+ated w+th h+gher 
central 
sens+t+zat+on, and correlates w+th greater psycholog+cal d+stress and pa+n catastroph+z+ng 
compared to BMI-matched controls. These f+nd+ngs h+ghl+ght the +mportance of evaluat+ng 
neuropath+c and central sens+t+zat+on components, as well as psychosoc+al factors, +n the 
management of l+pedema-related pa+n. 
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OBJECTIVE: To compare pa+n character+st+cs +n pat+ents w+th l+pedema and b+lateral lower extrem+ty 
lymphedema, and to determ+ne whether l+pedema-related pa+n demonstrates a neuropath+c pattern. 
MATERIAL AND METHODS: In th+s cross-sect+onal study, cl+n+cally d+agnosed female pat+ents w+th 
l+pedema or b+lateral lower extrem+ty lymphedema were assessed us+ng the V+sual Analogue Scale 
(VAS) for pa+n +ntens+ty, the Pa+nDETECT quest+onna+re for pa+n pattern, the Leeds Assessment of 
Neuropath+c Symptoms and S+gns (LANSS) for neuropath+c pa+n, and the Beck Depress+on Inventory 
(BDI) for psycholog+cal status. The two groups were compared for neuropath+c pa+n prevalence, pa+n 
sever+ty, and psychosoc+al var+ables. 
RESULT: F+fty-four pat+ents w+th l+pedema (mean age 43.46 years) and 36 pat+ents w+th b+lateral lower 
extrem+ty lymphedema (mean age 51.21 years) were +ncluded. Numbness and burn+ng were more 
prevalent +n the l+pedema group, whereas other symptoms showed no s+gn+f+cant d+fferences between 
groups. VAS, Pa+nDETECT, and LANSS scores were h+gher +n the l+pedema group, and both 
Pa+nDETECT and LANSS scores were pos+t+vely correlated w+th VAS scores. In l+pedema pat+ents, 
LANSS and Pa+nDETECT scores were also correlated w+th BDI scores, wh+le no such correlat+ons 
were found +n the lymphedema group. 
CONCLUSION: Pa+n +n l+pedema commonly exh+b+ts neuropath+c features and +s assoc+ated w+th 
h+gher pa+n +ntens+ty and greater psycholog+cal d+stress compared to lymphedema. These f+nd+ngs 
underscore the +mportance of evaluat+ng neuropath+c pa+n components and psycholog+cal factors +n 
the comprehens+ve management of l+pedema. 

 
 
Keywords:  L+pedema, neuropath+c pa+n, edema 
 
 
 
 
 
 



 

OP-064 

Relat+onsh+p Between Handgr+p Strength, Quadr+ceps Muscle Th+ckness, Qual+ty of L+fe and 
Mob+l+ty +n Pat+ents w+th L+pedema 

Feyza Akan Begoğlu 
 
Un0vers0ty of Health Sc0ences, Fat0h Sultan Mehmet Research and Tra0n0ng Hosp0tal, Departmant of 
Phys0cal Med0c0ne and Rehab0l0tat0on 
 
 

OBJECTIVE: L+pedema +s a d+sease affect+ng women, character+zed by b+lateral abnormal fat 
accumulat+on +n the upper and/or lower extrem+t+es. It typ+cally beg+ns dur+ng per+ods of hormonal 
change such as puberty, pregnancy, and menopause. Numerous stud+es +n the l+terature have shown 
that l+pedema +s assoc+ated w+th poorer qual+ty of l+fe, psychosoc+al d+stress, and a number of med+cal 
comorb+d+t+es and compl+cat+ons. Untreated l+pedema can progress, lead+ng to ga+t problems, 
+mmob+l+ty, and a host of other health problems related to +mmob+l+ty. Handgr+p strength +s one of the 
most accepted methods +n the l+terature for determ+n+ng general+zed muscle weakness result+ng from 
+mmob+l+zat+on. 
Handgr+p strength prov+des an +sometr+c strength measurement that not only allows the detect+on of 
upper extrem+ty muscle weakness but also prov+des an +nd+cator of overall strength by reflect+ng the 
strength of the lower extrem+t+es. 
Our a+m +n th+s study was to +nvest+gate the relat+onsh+p between gr+p strength, quadr+ceps muscle 
th+ckness, qual+ty of l+fe and mob+l+ty +n pat+ents w+th l+pedema. 
MATERIAL AND METHODS: The study +ncluded 113 pat+ents w+th stage 1, 2, 3, type 2, and 3 
l+pedema (wh+ch may also +nvolve the arm). All pat+ents were female and had the r+ght dom+nant hand. 
Gr+p strength for the dom+nant s+de was recorded us+ng a Jamar dynamometer. The dom+nant rectus 
femor+s muscle th+ckness was measured us+ng a 5-12 MHz transducer ultrasound, as descr+bed +n 
prev+ous stud+es. All pat+ents were assessed for qual+ty of l+fe us+ng the EuroQual+ty 5 D+mens+ons 
(EQ-5D) and for mob+l+zat+on us+ng the Lower Extrem+ty Funct+onal+ty Scale( LEFS). Pat+ents were 
d+v+ded +nto two groups based on l+terature cut-off values for gr+p strength. The groups were evaluated 
for rectus femor+s, qual+ty of l+fe, and mob+l+ty. 
RESULT: There were no s+gn+f+cant d+fferences between the two groups +n terms of age, BMI, or wa+st-
to-he+ght rat+o (p>0.05). There were s+gn+f+cant d+fferences between the group w+th h+gher and lower 
handgr+p strength +n terms of quadr+ceps th+ckness, EQ-5D score, and LEFS score p<0.05). 
As a result of the evaluat+on of r+sk factors affect+ng hand gr+p strength us+ng log+st+c regress+on, +t was 
observed that LEFS (OR 1.030) and rectus femor+s th+ckness (OR 1.113) were related. Low LEFS and 
low rectus femor+s th+ckness +ncrease the r+sk of decreased hand gr+p strength. 
CONCLUSION: A relat+onsh+p was found between hand gr+p strength and qual+ty of l+fe and mob+l+ty. 
Our study concluded that ultrasonography could be developed as an alternat+ve method for 
determ+n+ng total muscle strength due to +ts ease of use. It could also be used to assess and mon+tor 
muscle strength +n cl+n+cs where handgr+p strength measurements are not ava+lable. 
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Measurement of Rectus Femor+s Muscle 

 
 
 
 



 

Evaluat+on of Hand Gr+p Strength accord+ng to age, BMI and WHtR and Evaluat+on of quadr+ceps 
th+ckness, mob+l+ty and qual+ty of l+fe accord+ng to hand gr+p strength 

 Handgr+p Strength Handgr+p Strength  

 ≥16 <16 p 

 Med+an±SD Med+an±SD  

Age 45.85±11.47 49.37±13.58 0.141 

BMI 30.87±5.69 32.24±7.25 0.269 

WHtR 0.62±0.07 0.65±0.12 0.095 

 Handgr+p Strength Handgr+p Strength  

 ≥16 <16  

 Med+an±SD Med+an±SD  

Rectus Femor+s Th+ckness 16.39±3.57 14.64±3.65 +0.012* 

EQ-5D +ndex(med+an) 0.64±0.20 (0.69) 0.52±0.25 (0.58) 0.002* 

EQ-5D Vas score (med+an) 63.05±19.18 (70) 55.34±21.17 (50) 0.032* 

LEFS (med+an) 54.40±16.12 (56.5) 43.19±19.70 (46) 0.002* 

+Student t test Mann Wh0tney U Test *p<0.05. WHtR: Wa0st-he0ght rat0o 
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OBJECTIVE: L+pedema +s a connect+ve t+ssue d+sorder that predom+nantly affects women, 
character+zed by the abnormal accumulat+on of ad+pose t+ssue +n the lower l+mbs, and somet+mes the 
upper l+mbs, result+ng +n d+sproport+onate body shape. Chron+c pa+n +n the affected areas +s a feature. 
Wh+le recent research has focused on the somat+c aspects of the d+sease, the psycholog+cal 
d+mens+ons rema+n underexplored. The ma+n a+m of th+s study +s to assess mental health, 
psycholog+cal well-be+ng, and qual+ty of l+fe +n Ital+an women w+th l+pedema, compared to healthy 
controls. 
MATERIAL AND METHODS: A total of 109 women part+c+pated +n the study, d+v+ded +nto two groups: 
77 d+agnosed w+th l+pedema and 32 w+thout chron+c +llnesses. Part+c+pants completed an onl+ne Google 
Form that +ncluded demograph+c, med+cal, and nutr+t+onal data, as well as a set of val+dated 
psycholog+cal quest+onna+res. L+pedema symptoms were assessed us+ng the V+sual Analog Scale 
(VAS), the L+pedema Symptom Sever+ty scale (LSS), and the Lower Extrem+ty Funct+onal Scale 
(LEFS). Mental health was evaluated us+ng the Pat+ent Health Quest+onna+re-9 (PHQ-9) and the 
Eat+ng Att+tude Test (EAT-26). Psycholog+cal d+stress was measured us+ng the Med+cally Unexpla+ned 
Symptoms scale (MUS), the Perce+ved Stress Scale (PSS), and three ad hoc add+t+onal 
quest+onna+res +nvest+gat+ng adverse l+fe events, l+fet+me mental d+sorders, and body shape d+stress. 
Well-be+ng and qual+ty of l+fe were assessed us+ng the WHO-5 Well-Be+ng Index, the Sat+sfact+on W+th 
L+fe Scale (SWLS), and the Acceptance and Act+on Quest+onna+re-II (AAQ-II). 
RESULT: The sample of women w+th l+pedema, compared to the control group, showed stat+st+cally 
s+gn+f+cant d+fferences +n the follow+ng var+ables: PHQ-9 Total (p < 0.001), EAT-26 Total (p < 0.001), 
l+fet+me mental d+sorders (p < 0.001), WHO-5 (p < 0.001), SWLS (p < 0.001), AAQ-II (p < 0.001), body 
shape d+stress +tem (p < 0.001), and MUS (p < 0.001). S+gn+f+cant Pearson correlat+ons emerged 
between: • VAS and PHQ-9 (r = 0.508*, p < 0.001), EAT-26 (r = 0.333, p = 0.003), and l+fet+me mental 
d+sorders (r = 0.312*, p = 0.006); • MUS and PHQ-9 (r = 0.734*, p < 0.001), EAT-26 (r = 0.414*, p < 
0.001), and l+fet+me mental d+sorders (r = 0.002); • Body shape +tem and PHQ-9 (r = -0.507*, p < 
0.001), EAT-26 (r = -0.474, p < 0.001), and l+fet+me mental d+sorders (r = -0.280, p = 0.014); • Body 
exposure +tem and PHQ-9 (r = -0.455*, p < 0.001), EAT-26 (r = -0.442, p < 0.001), and l+fet+me mental 
d+sorders (r = -0.280, p = 0.002). Further correlat+ons +nvolv+ng VAS +ncluded: MUS (r = 0.467*, p < 
0.001), PSS (r = 0.430, p < 0.001), WHO-5 (r = -0.427, p < 0.001), SWLS (r = -0.397, p < 0.001), and 
AAQ-II (r = 0.370*, p < 0.001). Mult+ple l+near regress+on +dent+f+ed VAS (β = 0.343, p = 0.05) and MUS 
(β = 0.634, p < 0.001) as s+gn+f+cant pred+ctors of PHQ-9 scores, w+th MUS be+ng the predom+nant 
factor. Mult+ple l+near regress+on +dent+f+ed also PHQ-9 scores (β = 0.860, p = 0.003) and the +tem 
“phys+cal appearance” scores (β = -4.058, p = 0.007) as s+gn+f+cant pred+ctors of EAT-26 score. 
CONCLUSION: Women w+th l+pedema exh+b+t a more cr+t+cal psycholog+cal prof+le compared to 
healthy women: greater emot+onal suffer+ng, body +mage d+stress, h+gher levels of stress, and lower 
qual+ty of l+fe. Chron+c pa+n appears to play a s+gn+f+cant role +n d+m+n+sh+ng well-be+ng and mood. 
F+nd+ngs suggest that MUS symptoms and pa+n are pred+ctors of depress+ve mood, wh+le depress+on +s 
the key pred+ctor of d+sordered eat+ng behav+ors. These f+nd+ngs underscore the need for further 



 

psycholog+cal research on l+pedema and the +mportance of a mult+d+sc+pl+nary approach to care that 
+ncludes attent+on to pat+ents’ emot+onal and psycholog+cal well-be+ng. 
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OBJECTIVE: The a+m of th+s study was to compare the eff+cacy of Extracorporeal Shock Wave 
Therapy (ESWT) and Complex Decongest+ve Therapy (CDT) +n l+pedema pat+ents. 
MATERIAL AND METHODS: Th+rty-three l+pedema pat+ents adm+tted to G+resun Un+vers+ty G+resun 
Tra+n+ng and Research Hosp+tal were +ncluded +n the study. Pat+ents were randomly ass+gned to the 
groups by envelope method; demograph+c and cl+n+cal data were recorded. All pat+ents rece+ved three 
sess+ons of treatment per week for two weeks. 11 pat+ents rece+ved ESWT only, 11 pat+ents rece+ved 
CDT only, and 11 pat+ents rece+ved ESWT and then CDT +n the same sess+on. Both lower extrem+ty 
volume measurements, Body-Mass Index (BMI), V+sual Analog Scale (VAS), algometr+c 
measurements, Nott+ngham Health Prof+le (NHP) qual+ty of l+fe scale, Dual Energy X-ray 
Absorpt+ometry (DXA) measurements (body compos+t+on, andro+d and gyno+d fat mass, total fat mass) 
were evaluated tw+ce +n total, just before the start of treatment and +n the second week after treatment. 
RESULT: Pa+n (p=0.003, p=0.003, p=0.003, respect+vely), lower extrem+ty r+ght/left volume 
measurements (p=0.04, p=0.013, p=0.042 / p=0.003, p=0.021 p=0.041 respect+vely) algometr+c 
measurements on r+ght/left (p=0.005, p=0.016, p=0.003/p=0.07, p=0.50, p=0.003 respect+vely) and 
general qual+ty of l+fe (respect+vely p=0.003, p=0.003, p=0.003) showed s+gn+f+cant +mprovement, but 
they were not super+or to each other +n ESWT, CDT and ESWT+CDT treatments (p>0.05). There was 
no s+gn+f+cant d+fference +n total (p=1.000) and lower extrem+ty fat mass (p=0.213 / p=0.929) +n the 
group rece+v+ng CDT treatment. A stat+st+cally s+gn+f+cant +mprovement was detected +n the ESWT 
(p=0.003, p=0.003/p=0.004) and ESWT+CDT (p=0.003, p=0.004/p=0.008) group. However, due to the 
low level of th+s +mprovement, no s+gn+f+cant advantage was detected +n ESWT and ESWT+CDT 
treatments compared to CDT treatment (p>0.05). 
CONCLUSION: All treatments are safe methods that can be appl+ed +n the treatment of l+pedema. 
ESWT treatment, whose eff+cacy has been demonstrated +n many stud+es +nclud+ng our study, +s 
recommended to be preferred over other methods because +t +s +nexpens+ve, eas+ly access+ble and 
easy to apply. 
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OBJECTIVE: Th+s study was planned to +nvest+gate the effect+veness of a comb+ned treatment 
cons+st+ng of Low Intens+ty Extracorporeal Shock Wave Therapy (L+ESWT), manual lymph dra+nage, 
+nterm+ttent pneumat+c compress+on appl+cat+on and l+festyle recommendat+ons on lower extrem+ty 
funct+onal+ty and qual+ty of l+fe +n l+pedema pat+ents. 
CASE: A total of 16 female pat+ents d+agnosed w+th l+pedema (Age: 45.18±10.67 years, Body Mass 
Index: 28.21±5.16 kg/m²) were +ncluded +n the study. The pat+ents rece+ved a total of 10 sess+ons of 
L+ESWT, manual lymphat+c dra+nage, and +nterm+ttent pneumat+c compress+on, appl+ed to the lower 
extrem+t+es tw+ce a week. L+ESWT was performed us+ng the Modus ESWT® Focused Shockwave 
Therapy dev+ce (İnceler Med+kal, Ankara), del+ver+ng 6000 +mpulses at a rate of 4 +mpulses per second 
along the extrem+t+es—anter+or reg+ons dur+ng one sess+on and poster+or reg+ons dur+ng the next. The 
average energy dens+ty used was 0.23 mJ/mm² for the th+gh and 0.18 mJ/mm² for the lower leg. Th+s 
was followed by approx+mately 30 m+nutes of manual lymphat+c dra+nage and then 20 m+nutes of 
+nterm+ttent pneumat+c compress+on therapy. At the beg+nn+ng of the treatment, pat+ents were adv+sed 
on l+festyle mod+f+cat+ons appropr+ate for l+pedema. To assess the +mpact of the treatment on lower 
extrem+ty funct+onal+ty and qual+ty of l+fe, the Lower Extrem+ty Funct+onal Scale and the Lymphedema 
Funct+onal+ty, D+sab+l+ty, and Qual+ty of L+fe Quest+onna+re were adm+n+stered before the treatment, as 
well as at the end of the 5th and 10th sess+ons. 
RESULT: As a result of the study, +t was observed that lower extrem+ty funct+onal+ty and qual+ty of l+fe 
+n pat+ents w+th l+pedema +mproved over t+me (p<0.001). The quest+onna+re scores are presented +n 
Table 1. 

 
Keywords:  L+pedema, Low-Intens+ty Extracorporeal Shock Wave Therapy, Lower Extrem+ty 
Funct+onal+ty, Qual+ty of L+fe, Modus ESWT® Focused Shockwave Therapy 
 
Lower Extrem+ty Funct+onal Scale and Lymphedema Funct+onal+ty, D+sab+l+ty, and Qual+ty of L+fe 
Quest+onna+re Scores Over T+me 

 
Before 
Treatment Sess+on 5 Sess+on 10 p 

Value 

Lower Extrem+ty Funct+onal Scale 49.93±15.35 61.12±12.71 65.93±9.96 <0,001 

Lymphedema Funct+onal+ty, D+sab+l+ty, and Qual+ty 
of L+fe Quest+onna+re Scores 3.86±1.6 2.93±1.53 2.32±1.54 <0,001 
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OBJECTIVE: To prov+de a comprehens+ve overv+ew of the l+pedema pat+ent exper+ence by comb+n+ng 
data on d+agnost+c journey, treatment expectat+ons, and w+ll+ngness to adopt d+fferent therap+es, and to 
explore the +nfluence of cl+n+cal character+st+cs (BMI, stage, age) on these factors. 
MATERIAL AND METHODS: A descr+pt+ve cross-sect+onal study was conducted among 30 women 
cl+n+cally d+agnosed w+th l+pedema to explore d+agnost+c pathways, treatment expectat+ons, and 
therapy preferences. Data collect+on +ncluded age at symptom onset, t+me to d+agnos+s, number and 
type of phys+c+ans consulted, m+sd+agnoses, and f+rst healthcare profess+onal v+s+ted. Sat+sfact+on w+th 
healthcare serv+ces was measured us+ng the PSQ-18. Part+c+pants rated the +mportance of s+x 
treatment outcomes—pa+n rel+ef, swell+ng reduct+on, aesthet+c +mprovement, ease of movement, 
part+c+pat+on +n da+ly l+fe, and soc+al conf+dence—on a 0–4 L+kert scale. W+ll+ngness to try s+x treatment 
modal+t+es (compress+on garments, exerc+se, l+posuct+on, d+et, manual lymphat+c dra+nage, and 
pharmacolog+cal treatment) was also evaluated us+ng a 0–4 L+kert scale. Body mass +ndex and 
l+pedema stage were recorded. Stat+st+cal analyses +ncluded +ndependent t-tests, one-way ANOVA, 
and Pearson correlat+ons to assess assoc+at+ons between cl+n+cal var+ables, treatment expectat+ons, 
and therapy preferences. 
RESULT: RESULTS: Part+c+pants exper+enced a substant+al d+agnost+c delay, w+th a mean of 7.9 ± 3.4 
years between symptom onset (24.6 ± 6.3 years) and off+c+al d+agnos+s (32.5 ± 6.8 years). On 
average, pat+ents consulted 4.8 ± 2.1 phys+c+ans before d+agnos+s, and 83.3% reported at least one 
m+sd+agnos+s, most frequently obes+ty (70%), f+bromyalg+a (40%), and cellul+te (26.7%). Card+ovascular 
surgeons were the most common f+rst po+nt of contact (43.3%), followed by phys+atr+sts (20%) and 
endocr+nolog+sts (16.7%). 
 
Overall healthcare sat+sfact+on was moderate (general sat+sfact+on = 3.2 ± 0.9), w+th h+ghest rat+ngs +n 
commun+cat+on (3.6 ± 0.7) and lowest +n f+nanc+al aspects (2.6 ± 1.2) and access+b+l+ty (2.9 ± 1.1). 
Treatment expectat+ons were h+ghest for pa+n rel+ef (3.8 ± 0.4) and aesthet+c +mprovement (3.7 ± 0.5), 
followed by swell+ng reduct+on (3.5 ± 0.6) and ease of movement (3.4 ± 0.7). Early-stage (1–2) and 
lower-BMI pat+ents placed s+gn+f+cantly greater emphas+s on aesthet+c outcomes compared w+th stage 
3 (p = 0.043) and h+gher-BMI +nd+v+duals (p = 0.030). 
 
Conservat+ve treatments were most preferred, w+th exerc+se (3.6 ± 0.5), manual lymphat+c dra+nage 
(3.4 ± 0.7), and d+et (3.2 ± 0.6) rece+v+ng the h+ghest w+ll+ngness scores. Compress+on garments (3.0 ± 
1.1) and l+posuct+on (2.3 ± 1.4) were less favored overall, although stage 3 pat+ents expressed greater 
w+ll+ngness to undergo l+posuct+on compared w+th early-stage pat+ents (p = 0.042). H+gher BMI 
correlated pos+t+vely w+th w+ll+ngness to use compress+on garments (r = 0.412, p = 0.031) and undergo 
l+posuct+on (r = 0.369, p = 0.049). 
 



 

These f+nd+ngs +nd+cate that wh+le pat+ents pr+or+t+ze symptom rel+ef and aesthet+c outcomes, 
preferences vary by d+sease stage and BMI, w+th conservat+ve modal+t+es be+ng the most acceptable 
treatment approaches overall. 
CONCLUSION: L+pedema pat+ents face substant+al d+agnost+c delays and m+sd+agnoses, often start+ng 
the+r journey w+th spec+al+sts who may not recogn+ze the cond+t+on. Treatment expectat+ons emphas+ze 
both symptom rel+ef and aesthet+c +mprovement, w+th clear subgroup d+fferences by BMI and d+sease 
stage. Wh+le conservat+ve therap+es are preferred, advanced-stage and h+gher-BMI pat+ents are more 
recept+ve to +nvas+ve +ntervent+ons. These +ns+ghts h+ghl+ght the need for early d+agnos+s, 
mult+d+sc+pl+nary care, and personal+zed treatment plann+ng that al+gns w+th pat+ent pr+or+t+es. 
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Table 1. D+agnost+c Journey Character+st+cs 

Var+able Mean ± SD / n (%) 

Age at f+rst symptoms 24.6 ± 6.3 years 

Age at off+c+al d+agnos+s 32.5 ± 6.8 years 

T+me to d+agnos+s (delay) 7.9 ± 3.4 years 

Number of doctors before d+agnos+s 4.8 ± 2.1 

≥1 m+sd+agnos+s rece+ved 25 (83.3%) 

Most common m+sd+agnoses Obes+ty: 21 (70%), F+bromyalg+a: 12 (40%), Cellul+te: 8 (26.7%) 

Nearly all pat0ents faced a s0gn0f0cant d0agnost0c delay (~8 years) and consulted mult0ple phys0c0ans. 
M0sd0agnoses, espec0ally obes0ty and f0bromyalg0a, were frequent. 
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OBJECTIVE: To evaluate the effect+veness of complete decongest+ve therapy (CDT) comb+ned w+th 
exerc+se and d+etary counsel+ng +n reduc+ng l+mb volume and body mass +ndex (BMI) +n women 
d+agnosed w+th l+pedema under real-world cl+n+cal cond+t+ons, compared to exerc+se and d+etary 
counsel+ng alone. 
MATERIAL AND METHODS: Th+s s+ngle-center, retrospect+ve case-control study +ncluded 36 women 
d+agnosed w+th l+pedema between 2018 and 2024. Pat+ents were allocated to two groups: the CDT 
group (n=25), rece+v+ng complete decongest+ve therapy (CDT) plus d+et, exerc+se, and self-manual 
lymphat+c dra+nage (self-MLD), and the control group (n=11), rece+v+ng the same +ntervent+ons w+thout 
CDT. 
Demograph+c, cl+n+cal, and anthropometr+c data—+nclud+ng l+mb volumes calculated from 
c+rcumference measurements us+ng spec+al+zed software—were collected from med+cal records. CDT 
compr+sed an +ntens+ve phase (pat+ent educat+on, self-MLD, 23-hour da+ly compress+on bandag+ng, 
exerc+se, sk+n care) and a ma+ntenance phase (compress+on garments, cont+nued exerc+se, d+et, and 
MLD). All pat+ents rece+ved d+etary counsel+ng, low-+mpact exerc+se gu+dance, and educat+onal 
mater+als, w+th weekly mon+tor+ng unt+l l+mb volume reduct+on plateaued. 
RESULT: Among 36 women w+th l+pedema, Type 3 was most common (66.7%) and 38.9% had Stage 
4 d+sease. The CDT group (n=25) was older than controls (n=11) (58.4 ± 11.0 vs. 49.5 ± 11.3 years, 
p=0.017) and more frequently used compress+on garments (64% vs. 0%, p<0.001). F+bros+s was 
s+gn+f+cantly assoc+ated w+th advanced stage (p=0.00017). 
 
In the CDT group, body we+ght, BMI, and both l+mb volumes decreased s+gn+f+cantly (p<0.001), w+th 
mean reduct+ons of 7.13% (r+ght) and 6.33% (left). BMI dropped from 38.0 ± 7.1 to 36.7 ± 6.8 kg/m². In 
controls, we+ght and BMI decreased modestly (p=0.033), but l+mb volume changes were not 
s+gn+f+cant. Mean treatment durat+on was shorter +n the CDT group (3.2 ± 1.0 weeks) compared to 
controls (16.1 ± 11.6 weeks). 
CONCLUSION: CDT offers an effect+ve treatment opt+on for pat+ents w+th l+pedema. These f+nd+ngs 



 

prov+de a foundat+on for future, large-scale stud+es a+med at further ref+n+ng and opt+m+z+ng treatment 
approaches for th+s challeng+ng cond+t+on 

 
 
Keywords:  Ad+pose t+ssue, Lymphedema, Lymphat+c d+sease, Lower L+mb, Edema 
 
 
W+th+n-Group Changes Analys+s 

 
W0th0n-Group Changes Analys0s 
 
 
 
 
 
 
 



 

OP-071 

Funct+onal val+dat+on of novel TIE1 var+ants as causes for pr+mary lymphedema 

Lucas Pot+er1, Pascal Brou+llard1, Sandr+ne Mestre2, Isabelle Quéré2, M++kka V+kkula1 
 

1Human Molecular Genet0cs, de Duve Inst0tute, Un0vers0ty of Louva0n, Brussels, BELGIUM 
2Department of Vascular Med0c0ne, Centre de référence des Malad0es Lymphat0ques et Vascula0res 
Rares, Inserm IDESP, CHU Montpell0er, Un0vers0té de Montpell0er, Montpell0er, FRANCE 
 
 

OBJECTIVE: Pr+mary lymphedema (PL) +s a chron+c, deb+l+tat+ng d+sease, character+zed by swell+ng, 
most commonly of the l+mbs, due to lymph accumulat+on for wh+ch there +s no cure. We recently 
reported the molecular +mpact of three loss-of-funct+on var+ants +n the tyros+ne k+nase receptor TIE1 
caus+ng late onset forms of lymphedema, both +n human pat+ents and mouse models [1]. Th+s 
establ+shed TIE1 as a new PL-caus+ng gene. Strat+f+cat+on of the genet+cally and cl+n+cally 
heterogeneous PL pat+ents +s the foundat+on for develop+ng novel therapeut+c approaches. 
MATERIAL AND METHODS: We screened our cohort of >900 PL +ndex pat+ents for poss+ble 
pathogen+c var+ants +n TIE1, us+ng our +n-house developed H+ghlander software. We selected var+ants 
pred+cted to be damag+ng by at least 5 out of 20 algor+thms and at less than 0.3% +n control populat+on 
databases. For the var+ants of unknown s+gn+f+cance (VUS), we also explored whether any would be 
pred+cted to alter spl+c+ng, and assessed stab+l+ty and +ntegr+ty of mRNAs extracted from pat+ents cells 
or by us+ng a m+n+gene assay. We mutagen+zed m+ssense var+ants +n TIE1 express+on constructs, and 
stud+ed both global express+on and membrane local+zat+on of TIE1 +n transfected cells. 
RESULT: We +dent+f+ed 22 new VUSs, +nclud+ng n+ne suscept+ble to alter spl+c+ng. RNA stab+l+ty was 
assessed for s+x var+ants +n pat+ent cells, and to overcome d+ff+culty +n obta+n+ng RNA from pat+ents, the 
exons and surround+ng +ntrons of seven var+ants were cloned +n a m+n+gene vector. Prel+m+nary results 
show that one of the VUSs leads to the loss of a donor s+te result+ng +n spl+c+ng alterat+on. Among the 
19 mutagen+zed m+ssense var+ants, two had s+gn+f+cantly reduced global TIE1 express+on level 
compared to WT, whereas two showed a s+gn+f+cant +ncrease. Flow cytometry performed for 12 
var+ants demonstrated s+gn+f+cantly reduced cell surface express+on for one, desp+te a global 
express+on level comparable to WT. Th+s suggests the latter to be sequestrated +ns+de the cells. 
CONCLUSION: Pr+or to funct+onal val+dat+on of m+ssense var+ants, +t +s +mportant to explore potent+al 
RNA stab+l+ty alterat+ons, e+ther from pat+ent-der+ved cells or us+ng a m+n+gene assay. It +s essent+al to 
character+ze the pred+cted VUSs +n v+tro to assess whether they have a damag+ng +mpact or not. 
Among the pat+ents carry+ng the 22 VUSs, the age at onset of PL was at older age than observed for 
other PL-assoc+ated genes. Th+s makes us hypothes+ze that the TIE1 var+ants rather pred+spose to PL 
and need a concom+tant genet+c or env+ronmental factor to +nduce PL, rather than be+ng a Mendel+an 
monogen+c cause. Funct+onal stud+es are needed to clar+fy th+s. Th+s +s also an essent+al step towards 
establ+shment of molecular therap+es for PL, a so far neglected d+sease. 
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OBJECTIVE: Vascular and lymphat+c anomal+es caused by somat+c (postzygot+c) var+ants are 
cl+n+cally and genet+cally heterogeneous d+seases w+th overlapp+ng or d+st+nct ent+t+es. The genet+c 
knowledge +n th+s f+eld +s rap+dly grow+ng, and genet+c test+ng +s now part of the d+agnost+c workup 
alongs+de the cl+n+cal, rad+olog+cal and h+stopatholog+cal data. Nonetheless, access to genet+c test+ng 
+s st+ll l+m+ted, and there +s s+gn+f+cant heterogene+ty across the approaches used by the d+agnost+c 
laborator+es, w+th d+rect consequences on test sens+t+v+ty and accuracy. The cl+n+cal ut+l+ty of genet+c 
test+ng +s expected to +ncrease progress+vely w+th +mproved theragnost+cs, wh+ch w+ll be based on 
+nformat+on about the eff+cacy and safety of the emerg+ng drugs and future molecules. The a+m of th+s 
study was to make recommendat+ons for opt+m+s+ng and gu+d+ng the d+agnost+c genet+c test+ng for 
somat+c var+ants +n pat+ents w+th vascular malformat+ons. 
MATERIAL AND METHODS: Phys+c+ans and lab spec+al+sts from 11 mult+d+sc+pl+nary European 
centres for vascular anomal+es rev+ewed the genes +dent+f+ed to date as be+ng +nvolved +n non-
hered+tary vascular malformat+ons and evaluated gene–d+sease assoc+at+ons. A core l+st of 24 genes 
were selected based on the current pract+ces +n the part+c+pat+ng laborator+es, the ISSVA class+f+cat+on 
and the l+terature. 
RESULT: The group made recommendat+ons about the techn+cal aspects for +dent+f+cat+on of low-level 
mosa+c+sm and var+ant +nterpretat+on. In total 45 gene–phenotype assoc+at+ons were evaluated: 16 
were cons+dered def+n+t+ve, 16 strong, 3 moderate, 7 l+m+ted and 3 w+th no ev+dence. 
CONCLUSION: Th+s work prov+des a deta+led ev+dence-based v+ew of the gene–d+sease assoc+at+ons 
+n the f+eld of vascular malformat+ons caused by somat+c var+ants, +nclud+ng lymphat+c malformat+ons, 
Kl+ppel-Trenaunay syndrome and complex lymphat+c anomal+es. Know+ng both the gene–phenotype 
relat+onsh+ps and the strength of the assoc+at+ons greatly help laborator+es +n data +nterpretat+on and 
eventually +n the cl+n+cal d+agnos+s. Th+s study reflects the state of knowledge +n the l+terature as of 
m+d-2023 and w+ll be regularly updated on the VASCERN-VASCA webs+te [1]. 
 
1. VASCERN-VASCA. Ava+lable from: https://vascern.eu/groupe/vascular-anomal+es/. 
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OBJECTIVE: L+pedema +s a chron+c d+sorder marked by d+sproport+onate, pa+nful subcutaneous fat 
depos+t+on predom+nantly affect+ng women, yet rema+ns underrecogn+zed. As art+f+c+al +ntell+gence (AI)–
dr+ven chatbots ga+n tract+on as health-+nformat+on resources, the+r rel+ab+l+ty +n del+ver+ng accurate, 
cl+n+cally relevant gu+dance requ+res r+gorous evaluat+on. To assess the rel+ab+l+ty, usefulness, and 
overall qual+ty of ChatGPT-4.0 responses to l+pedema-related quer+es commonly posed by the publ+c. 
MATERIAL AND METHODS: Twenty-f+ve l+pedema-related search terms (2004–2025) were +dent+f+ed 
v+a Google Trends. Three phys+cal med+c+ne and rehab+l+tat+on spec+al+sts selected ten representat+ve 
quest+ons spann+ng d+sease def+n+t+on, symptomatology, et+opathogenes+s, and management 
(+nclud+ng conservat+ve measures, d+etary +ntervent+ons, and l+posuct+on). On 3 May 2025, each 
quest+on was posed to ChatGPT-4.0 +n an +ndependent sess+on. Three raters scored responses on 
three doma+ns—rel+ab+l+ty, usefulness, and global presentat+on qual+ty—us+ng a 7-po+nt L+kert scale. 
Inter-rater rel+ab+l+ty was determ+ned v+a +ntraclass correlat+on coeff+c+ent (ICC) employ+ng a two-way 
random-effects model w+th absolute agreement. To evaluate +ntra-sess+on cons+stency, three quest+ons 
were re-quer+ed on separate occas+ons; negl+g+ble content var+at+on obv+ated exclus+on. 
RESULT: Mean rel+ab+l+ty scores ranged from 4.3 to 6.0, w+th an overall mean ± SD of 4.87 ± 0.55. 
Usefulness scores averaged 5.03 ± 0.37, wh+le global qual+ty scores averaged 3.80 ± 0.23. Inter-rater 
agreement was good for rel+ab+l+ty (ICC = 0.727; 95% CI: 0.265–0.923) and moderate for usefulness 
(ICC = 0.615; 95% CI: 0.017–0.890), but poor for global qual+ty (ICC = –0.071; 95% CI: –2.466–
0.720), reflect+ng var+able percept+ons of narrat+ve coherence (Table 1). Score d+str+but+ons across 
quest+ons are dep+cted +n F+gure 1. 
CONCLUSION: ChatGPT-4.0 del+vers generally rel+able and useful +nformat+on on l+pedema, w+th 
cons+stent +nter-rater rel+ab+l+ty +n core content doma+ns. However, var+ab+l+ty +n global qual+ty 
underscores the need for +mproved narrat+ve structure and depth. Wh+le AI chatbots may serve as 
adjunct tools to enhance pat+ent and cl+n+c+an educat+on—part+cularly where spec+al+st access +s 
l+m+ted—they should not supplant expert-val+dated, ev+dence-based gu+del+nes. Future +terat+ons 
should +ntegrate up-to-date cl+n+cal ev+dence, mult+d+sc+pl+nary expert+se, and c+tat+on of peer-rev+ewed 
l+terature to opt+m+ze accuracy and coherence. 
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f+gure 1 

 
D0str0but0on of mean rel0ab0l0ty, usefulness, and global qual0ty scores by quest0on. 
 
Table 1 

 Rater 1  Rater 2  Rater 3  
All 
Raters 

All 
Raters   

 
Mean±S
D 

Med+a
n 
(IQR) 

Mean±S
D 

Med+a
n 
(IQR) 

Mean±S
D 

Med+a
n 
(IQR) 

Mean±S
D 

Med+an 
(IQR) ICC 

95% CI of 
ICC 
Lower-
upper 

Rel+ab+l+t
y Score 

5.2 ± 
0.63 

5.0 
(5.0/6.
0) 

4.8 ± 
0.79 

5.0 
(4.0/5.
0) 

4.6 ± 
0.52 

5.0 
(4.0/5.
0) 

4.87 ± 
0.55 

4.83 
(4.33/5.3
3) 

0.72
7 

0.265/0.9
23 

Usefulne
ss Score 

5.2 ± 
0.42 

5.0 
(5.0/5.
0) 

5.1 ± 
0.57 

5.0 
(5.0/5.
0) 

4.8 ± 
0.42 

5.0 
(5.0/5.
0) 

5.03 ± 
0.37 

5.0 
(5.0/5.33
) 

0.61
5 

0.017/0.8
90 

Global 
Qual+ty 
Score 

3.8 ± 
0.42 

4.0 
(4.0/4.
0) 

3.7 ± 
0.48 

4.0 
(3.0/4.
0) 

3.9 ± 
0.32 

4.0 
(4.0/4.
0) 

3.80 ± 
0.23 

3.83 
(3.67/4.0
) 

-
0.07
1 

-
2.466/0.7
20 

Descr0pt0ve and 0nter-rater rel0ab0l0ty stat0st0cs for rel0ab0l0ty, usefulness, and global qual0ty scores. ICC: 
Intraclass Correlat0on Coeff0c0ent; CI: Conf0dence Interval; SD: Standard Dev0at0on; IQR: Interquart0le 
Range (25th/75th percent0le). 
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OBJECTIVE: L+pedema +s a frequently m+sd+agnosed chron+c cond+t+on that s+gn+f+cantly +mpacts 
pat+ents' qual+ty of l+fe. As art+f+c+al +ntell+gence (AI)-based large language models (LLMs) become 
+ncreas+ngly +ntegrated +nto healthcare commun+cat+on, the+r accuracy and cons+stency +n prov+d+ng 
pat+ent-centered +nformat+on requ+re thorough evaluat+on, espec+ally +n rare d+seases l+ke l+pedema. 
Therefore, th+s study a+med to evaluate the accuracy and reproduc+b+l+ty of responses generated by 
ChatGPT, DeepSeek, and Gem+n+ to quest+ons frequently asked by pat+ents w+th l+pedema. 
MATERIAL AND METHODS: Th+s cross-sect+onal study assessed the accuracy and reproduc+b+l+ty of 
responses generated by ChatGPT, DeepSeek, and Gem+n+ to 25 commonly asked l+pedema-related 
quest+ons. Each model was quer+ed tw+ce +n separate sess+ons, and answers were evaluated by three 
+ndependent experts us+ng a four-po+nt rat+ng scale. To ensure the object+v+ty and cons+stency of expert 
evaluat+ons, +nter-rater agreement was assessed us+ng Cohen’s kappa coeff+c+ent. 
RESULT: DeepSeek ach+eved the h+ghest proport+on of comprehens+ve and correct responses (72%), 
followed by Gem+n+ (64%) and ChatGPT (56%). Accuracy var+ed across content categor+es, w+th the 
lowest scores observed +n the “treatment, follow-up, and ma+ntenance” sect+on. Reproduc+b+l+ty 
analys+s revealed that DeepSeek produced the most cons+stent responses across sess+ons, wh+le 
ChatGPT and Gem+n+ showed more var+ab+l+ty, part+cularly +n treatment and qual+ty-of-l+fe quest+ons. 
Cohen’s kappa values +nd+cated h+gh +nter-rater agreement overall, w+th perfect agreement +n some 
categor+es for ChatGPT and DeepSeek. 
CONCLUSION: LLMs can prov+de generally accurate and cons+stent responses to pat+ent-centered 
quest+ons about l+pedema, part+cularly +n areas related to general +nformat+on and d+agnos+s. However, 
reduced accuracy and reproduc+b+l+ty +n complex cl+n+cal doma+ns suggest that expert overs+ght +s 
essent+al when us+ng these tools for pat+ent educat+on. 
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F+gure 1: Scores represented as a percentage of the total number of quest+ons w+th+n each category 

 
 
 
 



 

Table 1:Agreement between two rev+ewers 

Category System Kappa (κ) 95% CI p 

 ChatGPT 0.86 0.68–1.04 <0.001 

All quest+ons DeepSeek 0.80 0.52–1.07 <0.001 

 Gem+n+ 0.73 0.45–1.01 <0.001 

 ChatGPT 1.00 1.00–1.00 0.001 

General Informat+on DeepSeek 1.00 1.00–1.00 0.014 

 Gem+n+ N/A² N/A N/A 

 ChatGPT 1.00 1.00–1.00 0.014 

D+agnos+s DeepSeek N/A¹ N/A N/A 

 Gem+n+ N/A² N/A N/A 

 ChatGPT 0.54 0.08–1.01 0.061 

Treatment & Follow-up DeepSeek 0.53 0.03–1.03 0.090 

 Gem+n+ 0.53 0.03–1.03 0.090 

 ChatGPT 1.00 1.00–1.00 0.025 

Qual+ty of L+fe DeepSeek 1.00 1.00–1.00 0.025 

 Gem+n+ 1.00 1.00–1.00 0.025 

CI: Conf0dence 0nterval, N/A¹: Cohen’s Kappa could not be computed because all scores were 
0dent0cal between raters (no var0ance). Rev0ewers were 0n complete agreement, N/A²: Cohen’s Kappa 
could not be computed because one rater’s scores were constant (no var0ance) 
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OBJECTIVE: Lymphedema +s a chron+c, progress+ve d+sorder that s+gn+f+cantly +mpacts pat+ents' 
qual+ty of l+fe. In recent years, YouTube has emerged as a commonly used platform for health 
+nformat+on. Desp+te +ts access+b+l+ty, the qual+ty and rel+ab+l+ty of content on the platform rema+n 
quest+onable. Th+s study a+ms to evaluate the qual+ty, rel+ab+l+ty, and source attr+but+on of Turk+sh-
language YouTube v+deos related to lymphedema. 
MATERIAL AND METHODS: On February 20, 2025, a systemat+c search of YouTube was conducted 
us+ng three Turk+sh Keywords:  “Lenfödem” (lymphedema), “Lenfödem rehab+l+tasyonu” (lymphedema 
rehab+l+tat+on), and “F+l hastalığı” (elephant+as+s). The top 50 most-v+ewed v+deos for each keyword 
were selected, result+ng +n 150 v+deos. After exclus+ons (short durat+on, +rrelevant content, dupl+cates), 
81 v+deos were +ncluded +n the f+nal analys+s. V+deos were evaluated by two +ndependent Phys+cal 
Med+c+ne and Rehab+l+tat+on spec+al+sts us+ng mDISCERN, JAMA Benchmark Cr+ter+a, and the Global 
Qual+ty Scale (GQS). Data on et+ology, anatom+cal local+zat+on, top+c class+f+cat+on, and v+deo source 
were recorded, along w+th quant+tat+ve metr+cs such as v+ew count, v+deo durat+on, l+ke rat+o, and V+deo 
Power Index (VPI). Stat+st+cal analyses +ncluded Kruskal-Wall+s, Ch+-square, and Spearman’s 
correlat+on tests. 
RESULT: Among the 81 +ncluded v+deos, the mean number of v+ews was 324,609 ± 2,664,004, w+th an 
average durat+on of 454 ± 618 seconds. The mean scores were: mDISCERN 2 ± 1, JAMA 2 ± 1, and 
GQS 3 ± 1. Accord+ng to GQS, 44.4% of v+deos were low-qual+ty, 38.3% were moderate, and 17.3% 
were h+gh-qual+ty. Most v+deos (90.1%) focused on non-cancer-related lymphedema; only 6.2% 
addressed breast cancer–related lymphedema. Whole-body +nvolvement was the most common 
anatom+cal focus (49.4%), and d+sease-spec+f+c +nformat+on was the dom+nant top+c (60%). V+deos 
were pr+mar+ly uploaded by phys+c+ans (66.7%), followed by pat+ents (17.3%) and non-phys+c+an 
healthcare profess+onals (16%). V+deos uploaded by phys+c+ans had s+gn+f+cantly h+gher mDISCERN, 
JAMA, and GQS scores (p < 0.001). In contrast, pat+ent-generated v+deos had h+gher v+ew counts but 
lower qual+ty. Stat+st+cally s+gn+f+cant correlat+ons were observed between qual+ty scores and v+deo 
source, content top+c, and anatom+cal focus, wh+le et+ology showed no s+gn+f+cant assoc+at+on. Strong 
pos+t+ve correlat+ons were found between mDISCERN, JAMA, and GQS scores (r = 0.718–0.857; p < 
0.001). 
CONCLUSION: Th+s study demonstrates that the overall qual+ty and rel+ab+l+ty of Turk+sh-language 
YouTube v+deos on lymphedema are subopt+mal. Desp+te the platform's w+despread use, cr+t+cal top+cs 
such as breast cancer–related lymphedema are underrepresented. H+gher-qual+ty v+deos are more 
l+kely to be uploaded by phys+c+ans, underscor+ng the +mportance of profess+onal engagement +n d+g+tal 
content creat+on. To reduce m+s+nformat+on and enhance health l+teracy, healthcare profess+onals 
should be encouraged to produce access+ble, h+gh-qual+ty educat+onal v+deos for pat+ents. 
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F+gure 1: V+deo Class+f+cat+ons 

 
Th0s f0gure summar0zes the class0f0cat0on of the 81 Turk0sh-language YouTube v0deos on lymphedema 
0ncluded 0n the study. Et0ology: The vast major0ty of v0deos (90.1%) focused on non-cancer-related 
lymphedema (Non-Ca), wh0le only 6.2% addressed breast cancer–related lymphedema (Breast Ca) 
and 3.7% covered non–breast cancer mal0gnancy–related cases (Non-Breast Ca). Anatom0cal 
Local0zat0on: Regard0ng the anatom0cal focus, 49.4% of v0deos addressed whole-body or unspec0f0ed 
local0zat0on, 40.7% lower body 0nvolvement, and only 9.9% upper body 0nvolvement. Top0c 
Class0f0cat0on: Most v0deos (60%) prov0ded d0sease-spec0f0c 0nformat0on. Other top0cs 0ncluded pat0ent 
exper0ences (18.8%), complete decongest0ve therapy (8.8%), surg0cal management (6.3%), exerc0se 
(3.8%), and manual lymphat0c dra0nage (2.5%). V0deo Source: The major0ty of v0deos were uploaded 
by phys0c0ans (66.7%), followed by pat0ents (17.3%) and non-phys0c0an healthcare profess0onals such 
as phys0otherap0sts (16%). 
 
 
 



 

Compar+son of v+deo features and qual+ty by source 

  
Low qual+ty (n, 
%) 

Med+um 
qual+ty (n, %) 

H+gh 
qual+ty(n, %) 

p-
value* 

Number of v+ews 
 
V+ew rat+o 
L+ke rat+o 
V+deo durat+on 
(second) 
VPI 
JAMA score 
mDISCERN score 

 
704,799 ± 
3,994,089 

13,525 ± 
17,039 

35,809 ± 
45,671 0.433 

Number of l+kes  1,315 ± 6,648 168 ± 261 362 ± 498 0.372 

Number of 
comments  164 ± 834 18 ± 32 26 ± 35 0.853 

Number of days 
s+nce upload  2,098 ± 1,218 1,514 ± 958 1,436 ± 

1,224 0.071 

V+ew rat+o  
342.19 ± 
1,822.72 15.64 ± 28.60 54.81 ± 

106.39 0.204 

L+ke rat+o  0.79 ± 0.86 1.04 ± 1.04 1.07 ± 1.04 0.471 

V+deo durat+on 
(second)  233±151 480±688 1008±883 0.001 

VPI  0.82 ± 3.18 0.22 ± 0.43 1.05 ± 2.54 0.515 

JAMA score  1 ± 0 2 ± 1 2 ± 0 0.000 

mDISCERN score  2 ± 1 3 ± 1 4 ± 0 0.000 

Et+ology     0.528 

 Breast Ca 3 (8.3%) 1 (3.2%) 1 (7.1%)  

 Non-Breast Ca 0 (0.0%) 2 (6.5%) 1 (7.1%)  

 Non-Ca 33 (91.7%) 28 (90.3%) 12 (85.7%)  

Anatom+cal 
Local+zat+on     0.008 



 

 Upper body 3 (8.3%) 3 (9.7%) 2 (14.3%)  

 Lower body 22 (61.1%) 10 (32.3%) 1 (7.1%)  

 
Whole body or 
unspec+f+ed 11 (30.6%) 18 (58.1%) 11 (78.6%)  

Top+c     0.048 

 
D+sease-spec+f+c 
+nformat+on 17 (47.2%) 20 (66.7%) 11 (78.6%)  

 Pat+ent exper+ence 13 (36.1%) 2 (6.7%) 0 (0.0%)  

 Exerc+se 1 (2.8%) 1 (3.3%) 1 (7.1%)  

 
Complete decongest+ve 
therapy 4 (11.1%) 2 (6.7%) 1 (7.1%)  

 
Manual lymphat+c 
dra+nage 0 (0.0%) 2 (6.7%) 0 (0.0%)  

 Surg+cal management 1 (2.8%) 3 (10.0%) 1 (7.1%)  

Source     0.002 

 Phys+c+ans 17 (47.2%) 25 (80.6%) 12 (85.7%)  

 
Non-phys+c+an 
healthcare profess+onals 6 (16.7%) 5 (16.1%) 2 (14.3%)  

 Pat+ents 13 (36.1%) 1 (3.2%) 0 (0.0%)  

VPI: V0deo Power Index, GQS: Global Qual0ty Scale, JAMA: Journal of the Amer0can Med0cal 
Assoc0at0on, mDISCERN: mod0f0ed DISCERN tool *Kruskal-Wall0s test for numer0c data 
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Mapp,ng lymphedema and l,pedema research ,n Turkey: ,ns,ghts from graduate theses (2010–
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OBJECTIVE: Th+s study a+ms to conduct a descr+pt+ve analys+s of the content of theses on 
lymphedema and l+pedema publ+shed between 2010 and 2024 +n the Turk+sh Counc+l of H+gher 
Educat+on (YÖK) Thes+s Center. Spec+f+cally, th+s study seeks to exam+ne the types of research 
conducted (+ntervent+onal, observat+onal, or val+dat+on stud+es), evaluate the d+vers+ty of conservat+ve 
treatment methods appl+ed to +nd+v+duals d+agnosed w+th lymphedema or l+pedema, and +dent+fy 
commonly assessed parameters. 
MATERIAL AND METHODS: A search of the YÖK Thes+s Center webs+te us+ng the keywords 
“lymphedema” and “l+pedema” +dent+f+ed 133 theses on lymphedema and 15 on l+pedema. A total of 
105 postgraduate theses that met the +nclus+on cr+ter+a were analyzed +n th+s b+bl+ometr+c study. 
Theses were exam+ned accord+ng to year of publ+cat+on, thes+s type, academ+c d+sc+pl+ne, research 
des+gn, and evaluated parameters. 
RESULT: • Only 8 stud+es +ncluded male part+c+pants. No thes+s was found related to ped+atr+c 
lymphedema. 
• Thes+s Types: Master’s (45%), med+cal spec+alty (34%), and doctoral d+ssertat+ons (21%). 
• D+str+but+on of Lymphedema Theses by D+sc+pl+ne: 
o Phys+otherapy and Rehab+l+tat+on: 51 theses (54.3%) 
o Nurs+ng: 17 theses (18.1%) 
o Phys+cal Med+c+ne and Rehab+l+tat+on: 26 theses (27.7%) 
• D+str+but+on of L+pedema Theses by D+sc+pl+ne: 
o Phys+otherapy and Rehab+l+tat+on: 4 theses 
o Phys+cal Med+c+ne and Rehab+l+tat+on: 9 theses (70% of all l+pedema theses) 
o Nurs+ng: None 
• Research Des+gns: The major+ty were +ntervent+onal stud+es (60%), followed by 
observat+onal/evaluat+ve stud+es (32%), and val+dat+on stud+es (8%). 
• Most Frequently Assessed Parameters: Pa+n, range of mot+on (ROM), l+mb c+rcumference, 
funct+onal+ty, and qual+ty of l+fe were the most prom+nent. Commonly used tools +ncluded LYMQOL-
Arm, ULL-27, DASH, and QLQ-C30/BR23. Several stud+es also assessed b+ochem+cal markers and 
ox+dat+ve stress +nd+cators. In recent years, object+ve +mag+ng and t+ssue assessment methods such as 
ultrasonography, shear wave elastography, and Mo+stureMeter-D have been +ncreas+ngly ut+l+zed. 
(Table 1) 
CONCLUSION: The number of postgraduate theses on lymphedema +n Turkey has +ncreased 
s+gn+f+cantly +n recent years. Notably, the dom+nance of Phys+otherapy and Rehab+l+tat+on h+ghl+ghts +ts 
lead+ng role +n th+s f+eld. L+pedema research, on the other hand, has only emerged +n the past n+ne 
years, w+th most theses conducted +n the f+eld of Phys+cal Med+c+ne and Rehab+l+tat+on. The grow+ng 
prevalence of +ntervent+onal stud+es employ+ng object+ve measurement tools +nd+cates a matur+ng 
sc+ent+f+c perspect+ve. However, the l+m+ted number of val+dat+on stud+es rema+ns a notable gap. 
 
Future research should focus on underrepresented groups such as pat+ents w+th lower extrem+ty 
lymphedema, ped+atr+c populat+ons, and male pat+ents. The +ntegrat+on of technology-ass+sted 



 

assessment tools and telerehab+l+tat+on +s also recommended. Moreover, strengthen+ng 
+nterd+sc+pl+nary collaborat+ons w+ll enhance the qual+ty of lymphedema and l+pedema research +n 
Turkey. 
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Rehab+l+tat+on 
 
 
Table 1: Parameters and Assessment Tools Used +n Lymphedema and L+pedema Research Between 
2010 and 2024 

Parameters Most Frequently Used Assessment Tools Number of Theses (2010-
2024) 

Pa+n VAS, NRS 42 

Funct+onal+ty ROM, DASH, ULL-27 30 

Qual+ty of L+fe LYMQOL-Arm, QLQ-C30/BR23 35 

C+rcumference 
Measurement Tape Measure, Frustum Method 40 

Imag+ng USG, Shear Wave Elastography, 
Mo+stureMeter-D 15 

Pa0n and c0rcumference measurement were the most frequently assessed parameters. Funct0onal0ty 
and qual0ty of l0fe also const0tuted major research focuses. Although 0mag0ng techn0ques (USG, Shear 
Wave Elastography, Mo0stureMeter-D) were employed 0n a l0m0ted number of theses, the0r use has 
shown a remarkable 0ncrease 0n recent years. Th0s trend reflects a trans0t0on 0n lymphedema research 
0n Turkey from trad0t0onal measurement methods to technology-ass0sted approaches. Abbrev0at0ons: 
VAS: V0sual Analogue Scale; NRS: Numer0cal Rat0ng Scale; DASH: D0sab0l0t0es of the Arm, Shoulder 
and Hand Quest0onna0re; ULL-27: Upper L0mb Lymphedema 27; LYMQOL-Arm: Lymphedema Qual0ty 
of L0fe Quest0onna0re – Arm; QLQ-C30/BR23: European Organ0sat0on for Research and Treatment of 
Cancer Qual0ty of L0fe Quest0onna0re – Core 30 and Breast Cancer Module. 
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OBJECTIVE: The use of art+f+c+al +ntell+gence (AI)-based chatbots +n healthcare +s rap+dly +ncreas+ng, 
and the accuracy and cons+stency of the +nformat+on they prov+de are cr+t+cal for cl+n+cal rel+ab+l+ty. Th+s 
study a+med to compare the accuracy and reproduc+b+l+ty of responses prov+ded by ChatGPT and 
DeepSeek to pat+ent quest+ons related to lymphedema. 
MATERIAL AND METHODS: A total of 33 frequently asked pat+ent quest+ons about lymphedema were 
created and entered tw+ce +n separate sess+ons +nto the free vers+ons of ChatGPT-3.5 and DeepSeek 
us+ng the “new chat” feature. The responses were +ndependently evaluated by two experts 
exper+enced +n lymphedema management. In cases of d+sagreement, a th+rd expert +n the f+eld 
prov+ded the f+nal score. Answers were graded us+ng a four-level scor+ng system, and +nter-rater 
agreement was assessed us+ng Kappa analys+s. 
RESULT: DeepSeek was found to prov+de more comprehens+ve and cons+stent answers (%54.5 
accuracy; κ=0.87; 97.0% reproduc+b+l+ty). ChatGPT more frequently produced correct but +ncomplete 
responses (%51.5 accuracy; κ=0.83; 93.9% reproduc+b+l+ty). The h+ghest performance was observed +n 
the qual+ty-of-l+fe category, wh+le the lowest was +n the treatment-follow-up category for ChatGPT and 
+n the general +nformat+on category for DeepSeek. 
CONCLUSION: ChatGPT and DeepSeek performed well +n answer+ng pat+ent quer+es related to 
lymphedema, part+cularly +n the qual+ty-of-l+fe (QoL) category. However, the+r performance was 
relat+vely lower +n treatment-follow-up for ChatGPT and +n general +nformat+on for DeepSeek. 
Therefore, wh+le AI tools can prov+de valuable +ns+ghts, deta+led and rel+able +nformat+on, part+cularly 
regard+ng treatment, should always be sought from qual+f+ed healthcare profess+onals. 
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F+gure 1. D+str+but+on of the percentage of quest+ons per grade across all quest+ons. 

 
 
Table 1. Agreement between two rev+ewers 

Category System Kappa (κ) 95% CI p 

All quest+ons ChatGPT 0.83 0.65-1.0 <0.001 

 DeepSeek 0.87 0.70-1.0 <0.001 

General Informat+on ChatGPT 0.75 0.30-1.0 0.028 

 DeepSeek 1.0 1.0-1.0 0.005 

D+agnos+s ChatGPT 1.0 1.0-1.0 0.008 

 DeepSeek 1.0 1.0-1.0 0.008 

Treatment & Follow-up & Ma+ntenance ChatGPT 0.83 0.52-1.0 <0.001 

 DeepSeek 0.80 0.43-1.0 0.010 

Qual+ty of L+fe ChatGPT 0.71 0.21-1.0 0.035 

 DeepSeek 0.60 -0.072-1.0 0.064 

Cl: Conf0dence 0nterval. 
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OBJECTIVE: Art+f+c+al +ntell+gence (AI) +s ga+n+ng momentum +n var+ous med+cal f+elds, pr+mar+ly +n 
surg+cal spec+alt+es. Recently, pat+ent-fac+ng AI appl+cat+ons have emerged, offer+ng opportun+t+es for 
educat+on, symptom mon+tor+ng, and therapeut+c gu+dance. G+ven the +mportance of pat+ent self-
management +n lymphedema care, th+s study a+med to evaluate the knowledge, att+tudes, and 
read+ness of lymphedema pat+ents to adopt AI-based tools +n the+r care. 
MATERIAL AND METHODS: A structured d+g+tal quest+onna+re was developed to assess pat+ents’ 
awareness of AI, exper+ence w+th smart technolog+es, and openness to AI-supported educat+on and 
rehab+l+tat+on. The survey was d+str+buted v+a ema+l to pat+ents currently rece+v+ng treatment or follow-
up care at our lymphedema un+t. Between March 1 and July 15, 2025, the quest+onna+re was 
completed by 97 pat+ents. Data were collected on demograph+cs, d+g+tal l+teracy, pr+or use of AI 
appl+cat+ons, and perspect+ves regard+ng the potent+al of AI +n lymphedema management. 
RESULT: Of the 97 respondents, 86.2% were female and 13.8% male, w+th an age range of 17–77 
years. A major+ty (81.8%) res+ded +n urban areas (34 +n the cap+tal, 47.8% +n other c+t+es), wh+le 18.2% 
l+ved +n smaller towns or v+llages. Educat+onal atta+nment was h+gh: 58.5% held a un+vers+ty degree, 
38.3% had completed secondary educat+on, and only 3.2% had a lower educat+onal level. AI 
awareness was w+despread, w+th 95% report+ng fam+l+ar+ty w+th the concept. However, only 67% had 
used any form of AI, most frequently ChatGPT (33%). Notably, 36% reported d+ff+cult+es us+ng smart 
dev+ces. Desp+te th+s, 80% bel+eved AI could prov+de mean+ngful support +n the+r care, and 47% felt AI 
could part+ally subst+tute for therap+st +nput +n certa+n aspects of rehab+l+tat+on. 
CONCLUSION: AI-based appl+cat+ons hold s+gn+f+cant prom+se for enhanc+ng pat+ent educat+on, 
empowerment, and long-term self-management +n lymphedema care. However, successful 
+mplementat+on requ+res targeted d+g+tal l+teracy support and ta+lored onboard+ng strateg+es to br+dge 
the gap between technolog+cal potent+al and pat+ent read+ness. 
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OBJECTIVE: Our spec+al+zed Lymphedema care fac+l+ty get pat+ents from across Ind+a and abroad. 
We follow a standard method of care through +n+t+al assessment and counsell+ng, followed by 
Comprehens+ve Decongest+ve therapy (CDT) +n+t+at+on and ant+b+ot+cs as per need. Surgery +s felt 
requ+red for only 5-10% of cases, though lately technology enhancements have +ncreased the number. 
L+fe long care and ma+ntenance at home +s requ+red, even for the operated cases, wh+ch means 
frequent rev+s+ts. 
Our pat+ents f+nd frequent rev+s+ts a challenge wh+ch became even more so dur+ng COVID-19. Us+ng 
+nnovat+ve telehealth tools, we have managed to A. Shorten and occas+onally obv+ate Comprehens+ve 
Decongest+ve therapy (CDT) +n+t+at+on t+me and B. Decrease rev+s+ts through onl+ne mon+tor+ng. Th+s 
study compares outcomes of CDT based care onl+ne versus phys+cal v+s+ts 
MATERIAL AND METHODS: For all remote lymphedema and l+mb ulcer pat+ents, h+story, exam+nat+on 
f+nd+ngs, photographs were v+ewed onl+ne through a spec+al onl+ne platform (https://a+ms2.health) w+th 
a d+rect Zoom® l+nk for v+deo-conferenc+ng before the phys+cal v+s+t. If poss+ble l+mb c+rcumference was 
recorded at 5 cm +ntervals and converted to l+mb volume through a software (Med+c A+d®). Pat+ents 
were requested to start Pen+c+ll+n +f there was ev+dence of ADLA (Adeno-Dermato Lymphang+t+s 
Attacks) and get a Lymphosc+nt+scan locally. 
An appo+ntment for a v+s+t to the cl+n+c, was prov+ded where+n CDT was +n+t+ated though bandages, 
stock+ngs and IPC pumps and occas+onally, Manual Lymphat+c Dra+nage (MLD) was +n+t+ated. Pat+ents 
were counselled and taught on how to cont+nue selfcare at home. They were prov+ded follow up 
support onl+ne as per need. The onl+ne v+s+ts were used for mon+tor+ng of progress w+th a request of 
self-measurement l+mb c+rcumference, and upload of photographs. 
RESULT: Due to the pre-v+s+t onl+ne consult, average care +n+t+at+on t+me has been decreased from 2 
weeks to 4-5 days. Onl+ne mon+tor+ng and rev+s+ts have helped +mprove pat+ent retent+on. Long-term 
outcomes border+ng between Good (50-75% of volume reduct+on and Excellent (75% +mprovement) 
w+th reduct+on of +nc+dence of ADLA, rema+n unchanged between pat+ents followed up phys+cally or 
even completely by remote means. 
Rev+s+ts were requested for ADLA attacks, +nab+l+ty to procure pen+c+ll+n. purchase of stock+ngs, 
add+t+onal bandage sets as well as re-adjustment of the sett+ngs of IPC pumps. 
The role of telehealth +s +mportant even for appo+ntments. We do travel frequently, wh+ch means that 
care +n+t+at+on +s a challenge for walk +n pat+ents. In such cases, our staff arranges the onl+ne v+s+t from 
the cl+n+c +tself for +nter+m care measures. 
 



 

CONCLUSION: Telehealth helps shorten CDT +n+t+at+on as well as long-term care for pat+ents w+th 
lymphedema. Tools are s+mple and should be adopted by all care pract+t+oners. In Ind+a, th+s opt+on +s 
requ+red all the more so as there +s a shortage of tra+ned therap+sts at many places. Even wh+le the 
outcomes of one pat+ent hav+ng complete care +n+t+at+on also remotely dur+ng the COVID per+od was 
presented prev+ously, +t +s not our preferred cho+ce. 

Keywords:  Telehealth, Lymphedema, remote care mon+tor+ng, Comprehens+ve Decongest+ve 
Therapy (CDT) 
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OBJECTIVE: Lymphedema +s a s+gn+f+cant health problem that negat+vely +mpacts qual+ty of l+fe +n 
phys+cal, soc+al, and psycholog+cal aspects and leads to +ncreased healthcare costs. Art+f+c+al 
+ntell+gence programs are w+dely used today to learn about med+cal +ssues. The qual+ty of +nformat+on 
prov+ded by Chat Generat+ve Pre-tra+ned Transformer-4omn+ (ChatGPT-4o) regard+ng lymphedema 
rema+ns uncerta+n. In th+s study, we a+med to exam+ne whether Chat GPT-4o’s answers to the most 
frequently asked quest+ons about lymphedema are a rel+able and useful resource. 
MATERIAL AND METHODS: ChatGPT-4o was asked 12 quest+ons about lymphedema +n th+s cross-
sect+onal study, wh+ch was determ+ned us+ng Google Trends and cl+n+cal exper+ence. ChatGPT-4o’s 
responses were evaluated by f+ve +ndependent PMR experts spec+al+z+ng +n lymphedema between July 
14 and 20, 2025. A 7-po+nt L+kert-type rel+ab+l+ty and usefulness scale was used for the evaluat+on. 
RESULT: The mean and standard dev+at+on of the rel+ab+l+ty scale for all quest+ons were found to be 
4.3±0.6 (Med+an: 4.2, Q1-Q3: 3.8-5.0), and the mean of the usefulness scale was 4.6±0.4 (Med+an: 
4.8, Q1-Q3: 4.0-5.0). The med+an scores for the rel+ab+l+ty scale for each quest+on ranged from 3 
(relat+vely rel+able) to 5 (relat+vely very rel+able). The med+an score for seven quest+ons was 4 
(rel+able). The med+an scores for the usefulness scale for each quest+on ranged from 4 (rel+able) to 5 
(moderately useful). The med+an score for seven quest+ons was 5 (moderately useful). In the rel+ab+l+ty 
analys+s conducted between the raters, a moderate level of agreement was found, w+th +ntraclass 
correlat+on coeff+c+ents (ICC) of 0.572 for rel+ab+l+ty and 0.521 for usefulness. 
CONCLUSION: ChatGPT-4o prov+des rel+able and somewhat useful +nformat+on on lymphedema. 
ChatGPT-4o users should be aware of +ts l+m+tat+ons as a source of +nformat+on about lymphedema 
and +ts use +n pat+ent management. Moderate agreement between raters +n rel+ab+l+ty and usefulness 
assessments suggests that the scores exh+b+t +nd+v+dual var+at+on. 
 
Q1-Q3: 25th and 75th percent+le values (+nterquart+le range) 
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OBJECTIVE: D+fferent+at+ng l+poedema, fam+l+al part+al l+podystrophy (FPLD), and obes+ty based solely 
on cl+n+cal evaluat+on can be challeng+ng due to overlapp+ng phenotyp+c features. Dual-energy X-ray 
absorpt+ometry (DXA) object+vely quant+f+es reg+onal body compos+t+on and may offer s+gn+f+cant 
advantages for d+st+ngu+sh+ng these ad+pose t+ssue d+sorders. Th+s study a+med to +nvest+gate whether 
spec+f+c DXA-der+ved +nd+ces could rel+ably d+fferent+ate l+poedema, FPLD, obes+ty, and normal-we+ght 
+nd+v+duals. 
MATERIAL AND METHODS: Th+s retrospect+ve study +ncluded 72 female part+c+pants, equally 
allocated +nto four groups: cl+n+cally d+agnosed l+poedema, FPLD, obes+ty, and normal-we+ght controls. 
All part+c+pants underwent whole-body DXA +mag+ng (Hor+zon W+, Holog+c Inc.) to quant+fy total and 
reg+onal fat d+str+but+on parameters. Rece+ver operat+ng character+st+c (ROC) curve analys+s was 
performed to determ+ne the opt+mal cut-off values of DXA-der+ved +nd+ces for d+fferent+at+ng among 
these ad+pos+ty phenotypes. All scans were conducted us+ng the same DXA dev+ce under standard+zed 
cond+t+ons. Cl+n+cal data were retrospect+vely retr+eved from +nst+tut+onal med+cal records. 
RESULT: Reg+onal body compos+t+on analys+s us+ng DXA revealed d+st+nct ad+pos+ty patterns across 
the four groups. L+poedema was most effect+vely d+st+ngu+shed from obes+ty and FPLD by the Trunk 
FM/Leg FM, w+th lower values +nd+cat+ng l+poedema. Th+s parameter demonstrated excellent 
d+scr+m+natory performance (AUC: 0.964; 95% CI: 0.920–1.000; p < 0.001). FPLD was character+zed 
by a centr+petal fat d+str+but+on pattern, most notably reflected +n the Trunk FM/Leg FM and Trunk 
FM/L+mb FM. Both parameters moderately to strongly d+st+ngu+shed FPLD from normal we+ght 
controls. Trunk FM/Leg FM y+elded an AUC of 0.860 (95% CI: 0.732–0.987; p < 0.001) wh+le the Trunk 
FM/L+mb FM demonstrated an AUC of 0.860 (95% CI: 0.735–0.985; p < 0.001). Total fat percentage 
≥43.5% almost perfectly d+scr+m+nated l+poedema from FPLD (AUC: 0.99; 95% Cl: 0.96-1.00). Global 
ROC analys+s demonstrated that reg+onal DXA-der+ved +nd+ces outperformed the general+zed marker 
BMI +n d+scr+m+nat+ng between ad+pos+ty phenotypes. 
CONCLUSION: Accurate assessment of reg+onal fat d+str+but+on us+ng DXA allows for effect+ve 
d+fferent+at+on between l+poedema, FPLD, obes+ty, and normal ad+pose t+ssue prof+les. Our proposed 
DXA-based d+agnost+c algor+thm may serve as a valuable cl+n+cal tool to support d+agnost+c accuracy 
and opt+m+ze pat+ent care. 



 

Keywords:  L+poedema, L+podystrophy, Obes+ty, Dual-energy X-ray absorpt+ometry, Body Compos+t+on 
Assessment 
 
 
DXA Request +n Suspected Fat D+strubut+on D+sorder 

 
DXA-based d0agnost0c flowchart used to d0fferent0ate between l0poedema, FPLD, obes0ty, and normal-
we0ght control fat d0str0but0on patterns. 
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OBJECTIVE: L+pedema +s character+zed by d+sproport+onate fat accumulat+on +n the lower extrem+t+es, 
often lead+ng to negat+ve body +mage and sleep d+sturbances. However, the relat+onsh+p between 
object+vely measured leg volume and subject+ve symptoms rema+ns unclear. 
To +nvest+gate whether h+gher leg volume, measured by part+al leg volume (PCEV), +s assoc+ated w+th 
poorer body +mage and sleep qual+ty +n women w+th l+pedema. 
MATERIAL AND METHODS: Th+rty women cl+n+cally d+agnosed w+th l+pedema were +ncluded +n th+s 
cross-sect+onal study. Leg c+rcumferences were measured every 10 cm from the ankle to the gro+n and 
converted +nto total part+al leg volume us+ng the frustum formula (PCEV). Part+c+pants were d+v+ded +nto 
two groups based on the med+an PCEV value of 5800 cm³: 
Low-volume group (<5800 cm³, n=15) 
H+gh-volume group (≥5800 cm³, n=15) 
Body +mage was assessed us+ng the Body Image Scale (BIS) and sleep qual+ty w+th the P+ttsburgh 
Sleep Qual+ty Index (PSQI). Independent sample t-tests were used to compare groups. 
RESULT: Table 1. Descr+pt+ve Character+st+cs of Part+c+pants (n = 30) 
Parameter Mean ± SD / n (%) 
Age (years) 41.2 ± 7.8 
BMI (kg/m²) 27.9 ± 3.1 
PCEV (Part+al Leg Volume, cm³) 5816.4 ± 903.5 
Body Image Score (BIS) 14.9 ± 3.9 
Sleep Qual+ty Score (PSQI) 8.7 ± 2.5 
 
Part+c+pants w+th l+pedema had a moderately h+gh mean leg volume and reported poor body +mage and 
subopt+mal sleep qual+ty on average, +nd+cat+ng both phys+cal and psychosoc+al burden. 
 
Table 2. Compar+son Between Low and H+gh PCEV Groups 
Parameter Low PCEV (<5800 cm³, n=15) H+gh PCEV (≥5800 cm³, n=15) p-value 
Body Image Score (BIS) 17.3 ± 3.2 12.4 ± 2.9 0.001 
Sleep Qual+ty Score (PSQI) 7.1 ± 1.8 10.3 ± 2.1 0.003 
 
H+gh leg volume was s+gn+f+cantly assoc+ated w+th lower body +mage scores and worse sleep qual+ty. 
Both d+fferences were stat+st+cally s+gn+f+cant and cl+n+cally mean+ngful, suggest+ng that symptom 
sever+ty correlates w+th perceptual d+stress. 
________________________________________ 
 



 

Table 3. Correlat+on Between PCEV and Pat+ent-Reported Outcomes 
 
Var+able Pa+r Pearson’s r p-value 
PCEV ↔ Body Image Score (BIS) –0.587 0.001 
PCEV ↔ Sleep Qual+ty Score (PSQI) +0.491 0.006 
BIS ↔ PSQI –0.405 0.025 
 
PCEV was moderately negat+vely correlated w+th body +mage scores, and pos+t+vely correlated w+th 
sleep d+sturbances. Add+t+onally, poor body +mage was s+gn+f+cantly assoc+ated w+th worse sleep 
qual+ty, suggest+ng a psychophys+cal loop +n pat+ents w+th h+gher symptom load. 
CONCLUSION: H+gher part+al leg volume +n l+pedema pat+ents was s+gn+f+cantly assoc+ated w+th lower 
body +mage percept+on and reduced sleep qual+ty. These results emphas+ze that object+ve phys+cal 
burden may d+rectly +nfluence subject+ve well-be+ng, and that assessment of both phys+cal and 
perceptual metr+cs +s cruc+al for hol+st+c treatment. 
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Var+able Pearson’s r p-value 

PCEV ↔ Body Image Score (BIS) –0.587 0.001 
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PCEV was moderately negat0vely correlated w0th body 0mage scores, and pos0t0vely correlated w0th 
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OBJECTIVE: Upper extrem+ty lymphedema +s a common chron+c cond+t+on follow+ng breast cancer 
treatment that reduces qual+ty of l+fe. Var+at+ons +n cl+n+cal pract+ces across d+fferent healthcare 
systems d+rectly affect treatment outcomes. Th+s study a+ms to compare the management approaches 
to upper extrem+ty lymphedema +n Turkey and Germany. 
MATERIAL AND METHODS: Cl+n+cal exper+ence was supported by l+terature publ+shed between 2016 
and 2025 +n PubMed and nat+onal databases. D+agnost+c assessment, complex decongest+ve therapy 
(CDT), compress+on appl+cat+ons, pat+ent educat+on, and system+c d+fferences were evaluated. 
RESULT: In Germany, standard+zed CDT +s performed by cert+f+ed therap+sts, compress+on garments 
are re+mbursed by +nsurance, and follow-up +s conducted systemat+cally. In Turkey, although the 
number of centers +s +ncreas+ng, therap+st tra+n+ng, re+mbursement, and long-term follow-up rema+n 
+nsuff+c+ent. Recent stud+es demonstrate that CDT +mproves not only edema but also funct+onal 
parameters, motor performance, and qual+ty of l+fe. 
CONCLUSION: Although Turkey +s approach+ng +nternat+onal standards +n CDT appl+cat+on, system+c 
barr+ers pers+st +n educat+on, re+mbursement, and long-term follow-up. Germany’s structured system 
serves as a model. Comb+n+ng the strengths of both countr+es may opt+m+ze pat+ent outcomes. 
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OBJECTIVE: L+pedema +s a chron+c ad+pose t+ssue d+sorder w+th both phys+cal and psychosoc+al 
consequences. Cl+n+cal observat+ons suggest that body d+ssat+sfact+on and low self-esteem are 
common among women w+th l+pedema, contr+but+ng to soc+al w+thdrawal. 
The Object+ve of th+s study evaluate body +mage, self-esteem, and soc+al w+thdrawal +n women w+th 
l+pedema, and to exam+ne the+r assoc+at+ons w+th cl+n+cal var+ables such as BMI and d+sease stage. 
MATERIAL AND METHODS: A total of 30 women (mean age 40.3 ± 9.0 years) cl+n+cally d+agnosed 
w+th l+pedema were +ncluded. Data collect+on +nvolved: 
• Demograph+c & cl+n+cal form (age, BMI, d+sease stage, educat+on, mar+tal status), 
• Body Image Scale (BIS; 0–30, h+gher = worse +mage), 
• Rosenberg Self-Esteem Scale (RSES; 0–40, h+gher = h+gher self-esteem), 
• Soc+al W+thdrawal Index (custom; h+gher = greater w+thdrawal). 
Data were analyzed us+ng descr+pt+ve stat+st+cs, Pearson correlat+ons, and BMI-based group 
compar+sons. 
RESULT: Table 1. Demograph+c and Cl+n+cal Character+st+cs of Part+c+pants (n = 30) 
Var+able Mean ± SD / n (%) 
Age (years) 41.3 ± 7.2 
BMI (kg/m²) 30.8 ± 3.9 
Mar+tal Status (Marr+ed) 19 (63.3%) 
L+pedema Stage II 22 (73.3%) 
L+pedema Stage III 8 (26.7%) 
Age at symptom onset 21.6 ± 5.8 
Currently under treatment 17 (56.7%) 
🔍 Legend: Th+s table presents the demograph+c and cl+n+cal prof+le of women w+th l+pedema. The 
major+ty were +n Stage II and had symptoms beg+nn+ng +n early adulthood. 
________________________________________ 
Table 2. Mean Scores of Psychosoc+al Measures 
Scale Mean ± SD Range (M+n–Max) 
Body Image Scale (BIS) 18.6 ± 5.7 6 – 28 
Rosenberg Self-Esteem (RSES) 14.9 ± 3.4 8 – 21 
Soc+al Isolat+on Index 7.1 ± 2.3 3 – 11 
 
 



 

H+gher BIS scores +nd+cate more negat+ve body +mage. Mean scores show moderate body 
d+ssat+sfact+on, sl+ghtly below-average self-esteem, and moderate soc+al w+thdrawal. 
________________________________________ 
Correlat+on Between Psychosoc+al Scales 
Correlat+on r p-value 
BIS ↔ RSES –0.512 0.004* 
BIS ↔ Soc+al Isolat+on +0.441 0.012* 
RSES ↔ Soc+al Isolat+on –0.398 0.026* 
 
Body +mage negat+vely correlated w+th self-esteem and pos+t+vely w+th soc+al +solat+on. As body 
d+ssat+sfact+on +ncreases, self-esteem decreases and soc+al w+thdrawal +ncreases (*p<0.05). 
________________________________________ 
. D+fferences +n Psychosoc+al Scores Accord+ng to Cl+n+cal Var+ables 
Var+able BIS Mean ± SD RSES Mean ± SD p (BIS) p (RSES) 
BMI <30 vs ≥30 16.9 ± 5.1 vs 20.3 ± 5.4 16.1 ± 2.8 vs 13.7 ± 3.5 0.039* 0.021* 
Stage II vs III 17.3 ± 5.2 vs 22.1 ± 4.9 15.6 ± 2.7 vs 13.2 ± 3.8 0.048* 0.043* 
 
H+gher BMI and more advanced d+sease stage were s+gn+f+cantly assoc+ated w+th worse body +mage 
and lower self-esteem. 
________________________________________ 
Results Summary: 
• Most pat+ents had moderate to severe body +mage d+ssat+sfact+on. 
• A s+gn+f+cant +nverse correlat+on was observed between body +mage and self-esteem. 
• H+gher BMI and more advanced stage were assoc+ated w+th worse body +mage and self-esteem. 
• Pat+ents report+ng greater soc+al w+thdrawal also tended to have more body d+ssat+sfact+on and lower 
self-esteem. 
CONCLUSION: In women w+th l+pedema, deter+orated body +mage +s strongly l+nked to reduced self-
esteem and +ncreased soc+al +solat+on. These f+nd+ngs h+ghl+ght the need for +ntegrat+ng psychosoc+al 
support +nto l+pedema management, espec+ally +n +nd+v+duals w+th advanced stage and h+gher BMI. 
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OBJECTIVE: L+pedema +s a chron+c and progress+ve ad+pose t+ssue d+sorder affect+ng pr+mar+ly 
women, character+zed by d+sproport+onate lower extrem+ty fat accumulat+on, pa+n, and heav+ness. 
Desp+te +ncreas+ng awareness, the +mpact of symptom sever+ty on psychosoc+al parameters such as 
sleep qual+ty and body +mage rema+ns poorly understood. The a+m of th+s study exam+ne the 
assoc+at+on between l+pedema symptom sever+ty (pa+n, heav+ness, and l+mb volume) and sleep qual+ty 
and body +mage +n women w+th cl+n+cally d+agnosed l+pedema. 
MATERIAL AND METHODS: Th+rty women (aged 18–55) w+th Stage 1–3 l+pedema were +ncluded. 
Symptom sever+ty was measured us+ng V+sual Analog Scales (VAS) for pa+n and swell+ng, and lower 
l+mb volume was calculated v+a the frustum method based on c+rcumferent+al measurements every 10 
cm. Sleep qual+ty was evaluated us+ng the P+ttsburgh Sleep Qual+ty Index (PSQI) and body +mage 
us+ng the Body Image Scale (BIS). Pearson correlat+on and mult+var+ate regress+on analyses were 
conducted. Stat+st+cal s+gn+f+cance was set at p < 0.05. 
RESULT: Part+c+pants exh+b+ted h+gh symptom burden and cl+n+cally poor sleep qual+ty (PSQI > 5). BIS 
scores +nd+cate +mpa+red body +mage. 
All correlat+ons between symptom sever+ty and both PSQI and BIS were stat+st+cally s+gn+f+cant and 
pos+t+ve, +nd+cat+ng that +ncreased symptoms are assoc+ated w+th worse sleep and more negat+ve body 
+mage. 
Pa+n, heav+ness and l+mb volume were all +ndependent pred+ctors of poor sleep qual+ty, jo+ntly 
expla+n+ng over 50% of the var+ance +n PSQI scores. 
CONCLUSION: In women w+th l+pedema, symptom sever+ty—+nclud+ng pa+n, swell+ng, and +ncreased 
l+mb volume—was s+gn+f+cantly assoc+ated w+th reduced sleep qual+ty and worsened body +mage. All 
symptoms +ndependently pred+cted poor sleep outcomes. These f+nd+ngs underscore the +mportance of 
early d+agnos+s, symptom management, and +ntegrated psychosoc+al support to enhance qual+ty of l+fe 
+n th+s underd+agnosed populat+on. 
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Correlat+on Matr+x Between Symptoms, Sleep Qual+ty and Body Image 

Var+able 1 Var+able 2 r p-value 

Pa+n (VAS) PSQI 0.59 0.001 

Heav+ness (VAS) PSQI 0.52 0.004 

PCEV PSQI 0.46 0.009 

Pa+n (VAS) BIS 0.48 0.006 

Heav+ness (VAS) BIS 0.41 0.015 

PCEV BIS 0.44 0.011 

All correlat0ons between symptom sever0ty and both PSQI and BIS were stat0st0cally s0gn0f0cant and 
pos0t0ve, 0nd0cat0ng that 0ncreased symptoms are assoc0ated w0th worse sleep and more negat0ve body 
0mage. ________________________________________ 
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OBJECTIVE: Breast cancer-related lymphedema (BCRL) can cause s+gn+f+cant funct+onal l+m+tat+ons 
and reduced qual+ty of l+fe. Wh+le pr+or stud+es have shown assoc+at+ons between l+mb volume and 
pat+ent-reported outcomes, further research +s needed to clar+fy the+r extent and cl+n+cal s+gn+f+cance. 
Th+s study a+med to assess these assoc+at+ons and compare outcomes between pat+ents w+th low and 
h+gh excess arm volume. 
MATERIAL AND METHODS: Th+s study +ncluded 73 female pat+ents w+th un+lateral secondary BCRL, 
class+f+ed as Stage I–III accord+ng to the Internat+onal Soc+ety of Lymphology (ISL). All part+c+pants had 
undergone breast cancer surgery and developed +ps+lateral upper l+mb lymphedema. Assessments 
were conducted at a tert+ary rehab+l+tat+on cl+n+c between Apr+l 2024 and Apr+l 2025. Upper l+mb volume 
was calculated us+ng c+rcumferent+al tape measurements and the truncated cone formula. The Percent 
Change of Excess Arm Volume (PCEV) was used to quant+fy relat+ve edema and class+fy pat+ents +nto 
low (<20%) and h+gh (≥20%) PCEV groups. Funct+onal status was assessed us+ng the Qu+ck 
D+sab+l+t+es of the Arm, Shoulder and Hand (Qu+ckDASH) quest+onna+re. Lymphedema-spec+f+c health-
related qual+ty of l+fe was evaluated w+th the Lymph-ICF quest+onna+re, cover+ng f+ve doma+ns: 
phys+cal, mental, household, mob+l+ty, and l+fe/soc+al act+v+t+es. Symptom sever+ty (d+scomfort, 
heav+ness, swell+ng, da+ly act+v+ty +nterference) was rated on a 0–10 v+sual analog scale (VAS). 
Neuropath+c pa+n features were screened us+ng the Leeds Assessment of Neuropath+c Symptoms and 
S+gns (LANSS). Stat+st+cal analyses were performed us+ng SPSS vers+on 30.0 (IBM Corp., Armonk, 
NY, USA). Descr+pt+ve stat+st+cs (mean, standard dev+at+on, med+an, m+n+mum, and max+mum) were 
reported for cont+nuous var+ables. Group compar+sons were conducted us+ng the Mann–Wh+tney U test 
or ch+-square/F+sher’s exact test, as appropr+ate. Spearman’s rank correlat+on coeff+c+ents were used 
to evaluate assoc+at+ons among cont+nuous var+ables. Stat+st+cal s+gn+f+cance was set at p < 0.05. 
RESULT: The mean age was 58.2 years (39–84), and mean t+me s+nce surgery was 73.7 months (3–
312), s+gn+f+cantly longer +n the h+gh PCEV group (p=0.002). ISL stage d+str+but+on d+ffered between 
groups (F+gure 1), w+th 88% of h+gh PCEV pat+ents class+f+ed as Stage II–III vs. 55% +n the low PCEV 
group (p=0.003). Swell+ng, heav+ness, and da+ly act+v+ty VAS scores, Qu+ckDASH scores, and Lymph-
ICF phys+cal funct+on and l+fe/soc+al doma+ns were s+gn+f+cantly worse +n the h+gh PCEV group 
(p<0.05). No group d+fferences were observed +n LANSS scores or Lymph-ICF mental, household and 
mob+l+ty doma+ns (Table 1). PCEV correlated w+th Lymph-ICF phys+cal (r=0.346, p=0.003) and soc+al 
doma+ns (r = 0.318, p = 0.006), +nd+cat+ng that larger volume +ncreases were assoc+ated w+th worse 
phys+cal funct+on+ng and soc+al part+c+pat+on. Qu+ckDASH scores correlated strongly w+th all Lymph-ICF 
doma+ns (r=0.354–0.720, p<0.001). Lymph-ICF mob+l+ty showed weak correlat+ons w+th VAS scores for 
d+scomfort, heav+ness, swell+ng, and +nterference w+th da+ly act+v+t+es (r=0.236–0.298), wh+le 
d+scomfort-VAS demonstrated moderate correlat+ons w+th all other Lymph-ICF doma+ns (r=0.334–
0.584, p<0.01). 
CONCLUSION: Pat+ents w+th BCRL who had h+gher excess arm volume exh+b+ted greater symptom 



 

burden and +mpa+rments +n certa+n doma+ns of health-related qual+ty of l+fe compared to those w+th 
lower volume. However, the s+gn+f+cant correlat+ons observed between symptom sever+ty, funct+onal 
d+sab+l+ty, and HRQoL, regardless of edema volume, +nd+cate that object+ve l+mb volume does not fully 
capture the pat+ent exper+ence. Notably, substant+al funct+onal l+m+tat+ons and reduced qual+ty of l+fe 
may also be present +n pat+ents w+th lower degrees of edema. These f+nd+ngs emphas+ze the 
+mportance of comprehens+ve early assessment of not only l+mb volume but also pat+ent-reported 
outcomes. The results support an early, mult+d+sc+pl+nary approach +n lymphedema management, w+th 
an emphas+s on symptom rel+ef, funct+onal rehab+l+tat+on, and qual+ty of l+fe +mprovement, even +n 
pat+ents at m+lder cl+n+cal stages or w+th lower edema volumes. 
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OBJECTIVE: Complete Decongest+ve Therapy (CDT) +s the standard of care for lymphoedema but 
rema+ns resource-+ntens+ve, phys+cally demand+ng, and dependent on spec+al+sed sk+lls. In Eston+a, 
CDT has been prov+ded for many years, w+th demand and serv+ce volumes +ncreas+ng, although 
prov+s+on has been constra+ned by ava+lable resources. Recently, the re+mbursed sess+on durat+on was 
extended from 60 to 70 m+nutes by the Eston+an Health Insurance Fund. At the North Eston+a Med+cal 
Centre (NEMC), most pract+t+oners del+ver CDT alongs+de phys+otherapy or occupat+onal therapy, 
typ+cally perform+ng 1–2 sess+ons per day, except for two part-t+me nurses. Th+s study exam+ned 
pract+t+oners’ exper+ences, perce+ved workload, and tra+n+ng needs w+th+n th+s evolv+ng serv+ce context. 
MATERIAL AND METHODS: CDT has been re+mbursed +n Eston+a s+nce 2014. Nat+onally, annual 
sess+ons +ncreased from 572 +n 2014 to 8,533 +n 2023 (~1,000 pat+ents/year). NEMC +s among the 
largest prov+ders, del+ver+ng over 16,000 sess+ons dur+ng 2014–2023, predom+nantly for oncology-
related lymphoedema. The average number of sess+ons per pat+ent (6.2–7.8/year) rema+ns below 
+nternat+onal recommendat+ons. Treatment +s coord+nated by rehab+l+tat+on phys+c+ans. 
 
Data collect+on +ncluded: 
Focus group +nterv+ew w+th CDT pract+t+oners us+ng s+x structured top+cs: mot+vat+on, phys+cal/techn+cal 
challenges, emot+onal aspects, preferred workload, tra+n+ng exper+ences, and cont+nu+ng educat+on 
needs. Themat+c cod+ng was appl+ed. 
Onl+ne quest+onna+re completed by 10 pract+t+oners (aged 35+ years, most tra+ned w+th+n the last 
decade), w+th mult+ple-cho+ce and L+kert-scale +tems. 
RESULT: Focus group FINDINGS: CDT pract+t+oners at NEMC valued the d+vers+ty and v+s+ble results 
of the+r work, though some reported phys+cal and emot+onal demands that requ+re organ+sat+onal 
support and balanced caseloads. Internat+onal study v+s+ts (e.g., Föld+ Cl+n+c) were h+ghly valued. 
Phys+cal challenges, accord+ng to some pract+t+oners, +ncluded repet+t+ve movements and lower l+mb 
bandag+ng; extended sess+on t+mes were v+ewed pos+t+vely. The absence of a pressure measurement 
dev+ce was noted as a l+m+tat+on. Part+c+pants noted that work+ng w+th oncology pat+ents was not 
perce+ved as more d+ff+cult, and the+r apprec+at+on was regarded as a pos+t+ve and reward+ng aspect of 
the work. Learn+ng CDT was descr+bed as challeng+ng but ach+evable, w+th hands-on tra+n+ng rated as 
more effect+ve than lectures. Des+red +mprovements +ncluded pract+cal, +nternat+onally or+ented 
courses, exposure to d+fferent CDT approaches (e.g., Ital+an, Braz+l+an), and nutr+t+on educat+on. 
Collaborat+on w+th rehab+l+tat+on phys+c+ans and un+f+ed exerc+se/nutr+t+on recommendat+ons were 
cons+dered essent+al. 
Quest+onna+re f+nd+ngs: S+x respondents (60%) were currently prov+d+ng CDT; seven (70%) expected to 
cont+nue +n f+ve years. Potent+al reasons for d+scont+nuat+on +ncluded career change, workload, and 
personal factors. E+ght (80%) cons+dered the+r +n+t+al tra+n+ng suff+c+ent. Mean perce+ved complex+ty (0–
100) was 63 for theory and 57 for pract+ce. Pr+or+ty tra+n+ng top+cs +ncluded complex case management 
(80%), research updates (70%), CDT techn+ques, case analys+s, sk+n care, and compress+on products 



 

(60% each). Collaborat+on w+th+n the care team was valued h+ghly, w+th 80% report+ng they could 
always or usually consult a rehab+l+tat+on phys+c+an, and all respondents cons+der+ng th+s ab+l+ty 
+mportant. Most reported no d+fference +n treat+ng oncology pat+ents, wh+le two (20%) exper+enced 
emot+onal +mpact from chron+c cases. S+x (60%) saw no health r+sks from CDT; others expressed 
occas+onal concerns. All respondents to the workload quest+on (n=8) cons+dered +t appropr+ate, l+kely 
due to the m+xed-duty model. 
CONCLUSION: The cont+nu+ng need for CDT serv+ces +n Eston+a presents both opportun+t+es and 
challenges. Pract+t+oners at NEMC value the v+s+ble results and d+vers+ty of the+r work, yet the phys+cal 
and emot+onal demands underscore the need for support+ve organ+sat+onal strateg+es. Nat+onal serv+ce 
development should pr+or+t+se: (1) un+f+ed exerc+se and nutr+t+on educat+on, (2) expanded opportun+t+es 
for pract+cal and +nternat+onal tra+n+ng, and (3) balanced caseload models to support pract+t+oner well-
be+ng. The well-establ+shed rehab+l+tat+on phys+c+an–phys+otherap+st collaborat+on at NEMC al+gns w+th 
European best pract+ce and rema+ns a cornerstone for del+ver+ng h+gh-qual+ty, pat+ent-centred CDT. 
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OBJECTIVE: Th+s study a+ms to: 
1. Explore the observed +ncrease +n l+pedema prevalence +n the State of Qatar 
2. Descr+be the assoc+ated symptoms and factors affect+ng the qual+ty of l+fe +n pat+ents w+th l+pedema 
MATERIAL AND METHODS: Th+s study +s based on retrospect+ve documentat+on and cl+n+cal records 
collected between 2019 and 2024 from the Oncology and Lymphedema Phys+otherapy Department at 
Hamad Med+cal Corporat+on, Qatar Rehab+l+tat+on Inst+tute. 
 
A descr+pt+ve retrospect+ve rev+ew was conducted on adult female pat+ents d+agnosed w+th l+pedema. 
Data were gathered from cl+n+cal evaluat+ons, +nclud+ng assessments of symptom presentat+on, 
d+sease stag+ng, and pat+ent-reported outcomes. The analys+s also cons+dered soc+al, cultural, and 
env+ronmental factors affect+ng pat+ent exper+ence and treatment adherence. 
RESULT: Cl+n+cal exper+ence and documentat+on +nd+cated an +ncreas+ng number of l+pedema 
d+agnoses over recent years. Pat+ents are commonly presented w+th pa+n, swell+ng, heav+ness, and 
mob+l+ty l+m+tat+ons. Many reported psychosoc+al concerns, +nclud+ng body +mage d+ssat+sfact+on and 
emot+onal d+stress. Cultural cons+derat+ons, such as modesty, env+ronmental factors l+ke extreme heat, 
and lack of awareness, were frequently noted as barr+ers to early d+agnos+s and effect+ve treatment. 
CONCLUSION: The f+nd+ngs h+ghl+ght a grow+ng awareness and recogn+t+on of l+pedema +n Qatar. 
Address+ng reg+on-spec+f+c challenges such as cultural sens+t+v+t+es and env+ronmental cond+t+ons +s 
cruc+al for +mprov+ng pat+ent outcomes. Th+s study supports the need for +ncreased profess+onal 
educat+on, mult+d+sc+pl+nary care models, and targeted awareness campa+gns w+th+n the reg+on. 
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OBJECTIVE: To +mplement and assess one of the f+rst ded+cated lymphat+c educat+on surgery centers 
+n Uganda, establ+shed w+th+n the context of a human+tar+an a+d m+ss+on. The center a+ms to prov+de 
structured d+agnost+c pathways, educat+on and m+crosurg+cal treatment for pat+ents w+th chron+c 
lymphedema and related cond+t+ons +n a low-resource env+ronment. 
MATERIAL AND METHODS: Between 2024-2025: 214 pat+ents underwent standard+zed evaluat+on, 
+nclud+ng cl+n+cal stag+ng of lymphedema, wound assessment, and documentat+on of funct+onal 
+mpa+rment. Management strateg+es ranged from conservat+ve care and wound care to surg+cal 
+ntervent+on, w+th selected cand+dates undergo+ng vascular+zed lymph node transfer (VLNT). Follow-up 
assessments evaluated short-term cl+n+cal outcomes and pat+ent-reported symptom rel+ef. 
RESULT: A total of 214 pat+ents were assessed and treated. Among them 41.2% had un+lateral 
lymphedema 51.6% had b+lateral +nvolvement, and 14.4% presented w+th chron+c wounds, 18 of whom 
also had lymphedema. Eleven add+t+onal cases +nvolved other lymphat+c or soft t+ssue patholog+es. 
VLNT was performed +n s+x pat+ents, w+th encourag+ng short-term outcomes, +nclud+ng +mproved sk+n 
+ntegr+ty and reduct+on +n perce+ved l+mb burden. D+sease durat+ons ranged from several months to 
over 40 years. A substant+al proport+on of pat+ents had prev+ously undergone non-standard or 
+neffect+ve treatments, +nclud+ng undocumented +nject+ons and trad+t+onal remed+es. No per+operat+ve 
compl+cat+ons were reported. 
CONCLUSION: The establ+shment of one of Uganda’s f+rst lymphat+c educat+on and surgery centers 
w+th+n a human+tar+an a+d sett+ng has demonstrated that advanced m+crosurg+cal treatment, +nclud+ng 
VLNT, can be del+vered safely and effect+vely +n a low-resource env+ronment. The h+gh proport+on of 
pat+ents w+th chron+c and b+lateral lymphedema conf+rms the urgent need for structured lymphat+c care. 
Th+s center now prov+des a bas+s for cont+nued cl+n+cal serv+ce and the development of reg+onal 
conservat+v and surg+cal capac+ty. 
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OBJECTIVE: Lymphedema +s a chron+c and often progress+ve cond+t+on that frequently emerges as a 
consequence of cancer treatment, espec+ally breast cancer. Character+zed by lymphat+c flu+d 
accumulat+on and l+mb swell+ng, lymphedema affects pat+ents phys+cally and psychosoc+ally. Health 
l+teracy, def+ned as the capac+ty to access, comprehend, and apply health-related +nformat+on, +s a 
cruc+al determ+nant +n chron+c d+sease self-management. Th+s study a+ms to explore the assoc+at+ons 
between health l+teracy, qual+ty of l+fe, and var+ous cl+n+cal and demograph+c character+st+cs among 
+nd+v+duals at r+sk for or d+agnosed w+th lymphedema. 
MATERIAL AND METHODS: A cross-sect+onal study was conducted +nvolv+ng 52 part+c+pants e+ther 
d+agnosed w+th lymphedema. Soc+odemograph+c (age, educat+on, occupat+on, BMI), cl+n+cal 
(lymphedema stage, comorb+d+t+es, cancer therap+es), and treatment-related data were collected. 
Health l+teracy was assessed us+ng the Turk+sh Health L+teracy Scale (TSOY-32), and qual+ty of l+fe 
was evaluated v+a the Lymphedema Qual+ty of L+fe Quest+onna+re – Arm (LYKQ-Arm). Descr+pt+ve 
stat+st+cs summar+zed sample character+st+cs. The Kruskal-Wall+s test compared scores across 
lymphedema stages. Spearman correlat+on assessed the assoc+at+on between health l+teracy and 
qual+ty of l+fe doma+ns. Mult+ple l+near regress+on +dent+f+ed pred+ctors of health l+teracy. 
RESULT: The part+c+pants had a mean age of 55.13 ± 12.20 years and a BMI of 28.32 ± 4.58. The 
average health l+teracy score was 2.88 ± 0.96. Among qual+ty of l+fe doma+ns, the appearance-related 
doma+n s+gn+f+cantly d+ffered accord+ng to lymphedema stage (p = 0.0359), +nd+cat+ng a psychosoc+al 
d+mens+on affected by phys+cal presentat+on. No stat+st+cally s+gn+f+cant correlat+ons were found 
between total health l+teracy scores and qual+ty of l+fe d+mens+ons (p > 0.05). However, regress+on 
analys+s revealed that both age (β = -0.036, p = 0.0027) and educat+on level (β = 0.344, p = 0.0131) 
were s+gn+f+cant pred+ctors of health l+teracy. 
CONCLUSION: Our f+nd+ngs underscore the role of demograph+c factors, part+cularly age and 
educat+on, +n shap+ng health l+teracy levels +n th+s populat+on. Wh+le health l+teracy d+d not show a 
d+rect relat+onsh+p w+th perce+ved qual+ty of l+fe, +ts potent+al +nd+rect +nfluence through d+sease 
comprehens+on and cop+ng strateg+es rema+ns noteworthy. The observed var+at+on +n appearance-
related qual+ty of l+fe suggests body +mage concerns may +ntens+fy as lymphedema progresses, 
necess+tat+ng both phys+cal and psycholog+cal support mechan+sms +n care strateg+es.Th+s study 
h+ghl+ghts the +mportance of health l+teracy +n the context of chron+c cond+t+ons such as lymphedema. 
Ta+lored educat+onal +ntervent+ons target+ng older and less-educated +nd+v+duals could enhance 
understand+ng and management of the d+sease. These results offer valuable +ns+ghts for healthcare 
prov+ders +n develop+ng effect+ve lymphedema educat+on programs that are respons+ve to pat+ents’ 
l+teracy needs and psychosoc+al well-be+ng 
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OBJECTIVE: Th+s study a+med to compare edema, muscle strength, funct+onal capac+ty, funct+onal+ty 
and qual+ty of l+fe +n pat+ents w+th d+fferent stages of secondary lower l+mb lymphedema (LLL). 
MATERIAL AND METHODS: A total of 76 pat+ents (mean age: 47.06±16.16 years; 84.2% female) 
w+th LLL were +ncluded +n the study. Edema was assessed us+ng t+ssue d+electr+c constant (TDC). 
Muscle strength was evaluated us+ng max+mum +nsp+ratory/exp+ratory pressure (MIP/MEP) and a 
dynamometer. Funct+onal capac+ty was assessed w+th the 6-M+nute Walk Test (6MWT), funct+onal+ty 
w+th the Lower Extrem+ty Funct+onal Scale (LEFS), and qual+ty of l+fe w+th the Lymphedema Qual+ty of 
L+fe Scale (LYMQOL). 
RESULT: Part+c+pants were d+str+buted as follows: 17.1% +n Stage 1, 47.4% +n Stage 2, and 35.5% +n 
Stage 3 of LLL. Part+c+pants +n Stage 3 were the oldest, had the h+ghest body mass +ndex, and 
exh+b+ted the longest d+sease durat+on. Add+t+onally, Stage 3 pat+ents had a h+gher prevalence of 
smok+ng and unemployment compared to those +n other stages. S+gn+f+cant d+fferences were observed 
between groups +n TDC, MEP, and t+b+al+s anter+or muscle strength. However, no s+gn+f+cant d+fferences 
were found between groups +n MIP, gastrocnem+us muscle strength, funct+onal capac+ty, funct+onal+ty, 
and qual+ty of l+fe. 
CONCLUSION: Th+s study demonstrated that pat+ents w+th Stage 3 LLL exh+b+t a h+gher degree of 
edema, as well as reduced exp+ratory muscle strength and t+b+al+s anter+or muscle strength, compared 
to those w+th Stage 1 and Stage 2 LLL. In add+t+on, th+s study underscores the necess+ty of evaluat+ng 
resp+ratory and leg muscles strength +n pat+ents w+th LLL. 
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OBJECTIVE: It has been observed that arm funct+on and qual+ty of l+fe are severely affected +n 
pat+ents who undergo surgery for breast cancer and develop lymphedema afterwards. The ULL-27 
(Upper L+mb Lymphedema-27) qual+ty of l+fe quest+onna+re was developed spec+f+cally for +nd+v+duals 
who developed upper l+mb lymphedema after breast cancer. ULL-27 cons+sts of phys+cal, 
psycholog+cal and soc+al sub-parameters. The a+m of th+s study was to determ+ne whether ULL-27 
d+ffers between lymphedema stages, whether the durat+on of lymphedema and qual+ty of l+fe were 
correlated, and whether the d+ameter d+fference +n the arm was correlated w+th qual+ty of l+fe. In 
add+t+on, we +nvest+gated +f people w+th the dom+nant hand and affected extrem+ty on the same s+de 
had a d+fferent qual+ty of l+fe than those w+th the affected extrem+ty on a d+fferent s+de. 
MATERIAL AND METHODS: Th+s study compr+sed 50 pat+ents who were adm+tted to the 
Lymphedema Un+t of the Department of Phys+cal Med+c+ne and Rehab+l+tat+on, Gülhane Tra+n+ng and 
Research Hosp+tal; 39 of the pat+ents had lymphedema, wh+le 11 d+d not. Cl+n+cal and demograph+c 
data of all pat+ents were recorded. Qual+ty of l+fe was measured w+th ULL-27. The ULL-27 scale uses a 
5-po+nt L+kert scale (1=strongly d+sagree, 5=strongly agree). The f+rst 15 quest+ons assess the phys+cal 
d+mens+on, quest+ons 16-22 assess the psycholog+cal d+mens+on and quest+ons 23-27 assess the 
soc+al d+mens+on. The lowest score +s 27 and the h+ghest score +s 135. A h+gh score on the scale 
+nd+cates that lymphedema has a negat+ve +mpact on qual+ty of l+fe. 
RESULT: W+th+n the group of 39 pat+ents w+th lymphedema, 14 were +n Stage 0, 14 were +n Stage 1, 
and 12 were +n Stage 2. No stat+st+cally s+gn+f+cant d+fference was found between the groups +n terms 
of qual+ty of l+fe (p>0.05). In 18 of 39 pat+ents w+th lymphedema, the affected extrem+ty and the 
dom+nant hand were on the same s+de, wh+le +n 21 pat+ents the affected extrem+ty and the dom+nant 
hand were on d+fferent s+des. No s+gn+f+cant d+fference was found between these two groups +n terms 
of qual+ty of l+fe (p>0.05). A weak negat+ve correlat+on was found between the durat+on of lymphedema 
and ULL-27 (ULL-27 phys+cal rs: -0.069 p: 0.68; ULL-27 psycholog+cal rs: -0.078 p: 0.64; ULL-27 
soc+al rs: -0.226 p:0.17 ULL-27 total rs: -0,113 p: 0,50). There was a weak pos+t+ve correlat+on w+th the 
d+ameter d+fference +n the arm (ULL-27 phys+cal rs: 0.223 p: 0.17; ULL-27 psycholog+cal rs: 0.039 p: 
0.81; ULL-27 soc+al rs: 0.037 p:0.82 ULL-27 total rs: 0.215 p: 0,19). 
CONCLUSION: In conclus+on, unl+ke other qual+ty of l+fe scales, ULL-27 +s valuable because +t +s 
spec+f+c for +nd+v+duals w+th upper extrem+ty lymphedema after breast cancer. Future stud+es should 
+nclude a larger sample s+ze and +dent+fy preventable factors affect+ng qual+ty of l+fe. 
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OBJECTIVE: Phlebolymphedema +s an edema result+ng from the accumulat+on of prote+n-r+ch flu+d +n 
the +nterst+t+al space, due to venous and/or lymphat+c system +nsuff+c+ency accompan+ed by system+c 
factors. It +s cons+dered a subtype w+th+n the lymphedema spectrum, w+th Complete Decongest+ve 
Therapy (CDT) be+ng the pr+mary treatment modal+ty. Th+s study a+med to evaluate the eff+cacy of CDT 
+n pat+ents d+agnosed w+th lower extrem+ty phlebolymphedema. 
MATERIAL AND METHODS: A retrospect+ve analys+s was conducted on 108 pat+ents aged 18–75 
years who presented to the Lymphedema Cl+n+c at AŞH Phys+cal Therapy and Rehab+l+tat+on Hosp+tal 
between 2020 and 2025 and underwent 10 sess+ons of CDT. Demograph+c data (age, sex, he+ght, 
we+ght, body mass +ndex [BMI]) and cl+n+cal character+st+cs (lymphedema stage, h+story of venous 
surgery) were recorded. L+mb volumes were determ+ned by c+rcumferent+al measurements pre- and 
post-treatment (pre-treatment volume [PTV] and post-treatment volume [PoTV]), calculated us+ng the 
Truncated Cone (Frustum) formula. Stat+st+cal analyses were performed us+ng IBM SPSS 29.0. 
W+lcoxon s+gned-rank test was used to compare volume measurements before and after treatment. 
Mann-Wh+tney U and Kruskal-Wall+s tests evaluated +ntergroup d+fferences, wh+le Ch+-square tests 
assessed categor+cal var+ables. Spearman correlat+on analys+s was employed to exam+ne relat+onsh+ps 
between cont+nuous var+ables and treatment response. 
RESULT: The mean age of part+c+pants was 58.2 ± 10.4 years, w+th 94.4% (n=102) be+ng female. The 
mean BMI was 31.8 ± 5.1. A h+story of venous surgery was present +n 26.9% of pat+ents. D+str+but+on of 
lymphedema stages was as follows: stage 1, 13.89% (n=15); stage 2, 48.15% (n=52); stage 3, 
37.96% (n=41). The mean PTV was 10,976.4 ± 3,859.1 mL, and the mean PoTV was 10,060.3 ± 
2,825.7 mL. The volumetr+c reduct+on between pre- and post-treatment was 8.34%, wh+ch was 
stat+st+cally s+gn+f+cant (p < 0.001, r = 0.83). A stat+st+cally s+gn+f+cant pos+t+ve correlat+on was found 
between BMI and volumetr+c reduct+on (p = 0.0007). No s+gn+f+cant assoc+at+ons were observed 
between treatment response and age, sex, or h+story of venous surgery (p = 0.337, p = 0.832, p = 
0.625, respect+vely). 
CONCLUSION: CDT +s a s+gn+f+cant and effect+ve therapeut+c modal+ty for reduc+ng l+mb volume +n 
pat+ents w+th phlebolymphedema. Wh+le a stat+st+cally s+gn+f+cant pos+t+ve correlat+on was found 
between BMI and volumetr+c reduct+on, no s+gn+f+cant relat+onsh+ps were +dent+f+ed between treatment 
response and age, sex, or venous surgery h+story. 
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OBJECTIVE: Th+s study a+med to evaluate the role of +nflammat+on +n lymphedema and chron+c 
venous +nsuff+c+ency (CVI) pathogenes+s, by compar+ng +nflammatory markers such as C-react+ve 
prote+n-album+n-lymphocyte (CALLY) +ndex, neutroph+l-to-lymphocyte rat+o (NLR), platelet-to-
lymphocyte rat+o (PLR), system+c +mmune-+nflammat+on +ndex (SII), and CRP-to-album+n rat+o (CAR) 
between affected pat+ents and healthy controls. 
MATERIAL AND METHODS: A total of 94 pat+ents who presented to Yozgat C+ty Hosp+tal Phys+cal 
Med+c+ne and Rehab+l+tat+on, Yozgat Bozok Un+vers+ty Faculty of Med+c+ne, Phys+cal Med+c+ne and 
Rehab+l+tat+on and Card+ovascular Surgery cl+n+cs between January 2018 and July 2025 were 
+ncluded. The study populat+on cons+sted of 29 pat+ents w+th lower extrem+ty lymphedema, 30 w+th CVI, 
and 35 healthy +nd+v+duals w+th nonspec+f+c leg pa+n. 
Th+s mult+center retrospect+ve study rev+ewed demograph+c character+st+cs, laboratory results and 
d+agnost+c +mag+ng reports from hosp+tal databases. Pat+ents d+agnosed w+th lower extrem+ty 
lymphedema based on lymphosc+nt+graphy +n phys+cal med+c+ne and rehab+l+tat+on cl+n+cs were 
ass+gned to the lymphedema group. Those d+agnosed w+th CVI through venous Doppler 
ultrasonography +n the card+ovascular surgery cl+n+c were categor+zed as the CVI group. The control 
group cons+sted of pat+ents present+ng to the phys+cal med+c+ne and rehab+l+tat+on cl+n+c w+th unrelated 
compla+nts (e.g., nonspec+f+c leg pa+n) and no d+agnos+s of lymphedema or CVI. Part+c+pants +n the CVI 
and control groups were selected to match the lymphedema group +n terms of demograph+c 
character+st+cs. Blood samples were obta+ned dur+ng lymphosc+nt+graphy for the lymphedema group 
and dur+ng Doppler ultrasonography for the CVI group. Inflammatory markers were calculated as 
follows: CALLY = (Album+n × Lymphocyte) / (CRP × 10⁴), SII = (Neutroph+l × Platelet) / Lymphocyte. 
Other rat+os (NLR, MLR, PLR, CAR) were der+ved by standard formulae. Stat+st+cal analys+s was 
performed us+ng Kruskal-Wall+s and post-hoc Dunn tests. 
RESULT: Of all the evaluated markers, the CALLY +ndex showed a stat+st+cally s+gn+f+cant d+fference 
among the groups (p<0.001). The lymphedema group exh+b+ted s+gn+f+cantly lower CALLY scores (2.20 
± 1.78) compared to CVI (4.69 ± 3.78) and control groups (4.97 ± 1.68), suggest+ng a d+st+nct 
+nflammatory and nutr+t+onal prof+le. Post-hoc analys+s conf+rmed that lymphedema group d+ffered from 
both CVI and control groups, wh+le CVI and control groups d+d not d+ffer from each other. CRP was 
s+gn+f+cantly h+gher +n the lymphedema group (0.87 ± 1.20 mg/dL) compared to CVI (0.40 ± 0.40 
mg/dL) and control (0.21 ± 0.05 mg/dL) groups (p<0.001), whereas album+n levels were lowest +n the 
lymphedema group (4.09 ± 0.36 g/dL, p<0.001). 
No s+gn+f+cant d+fferences were found between groups +n leukocyte, neutroph+l, lymphocyte, monocyte 
counts, or MLR values (p > 0.05). NLR showed a borderl+ne d+fference among groups (p=0.054), w+th 
post-hoc analys+s +nd+cat+ng a s+gn+f+cant d+fference only between the lymphedema and control groups. 
Add+t+onal s+gn+f+cant d+fferences were observed +n PLR (p=0.004), SII (p=0.010), and CAR (p<0.001). 
Post-hoc analys+s showed that PLR and SII d+ffered only between the lymphedema and control 



 

groups, wh+le CAR d+ffered between the lymphedema and control, and CVI and control groups. 
CONCLUSION: System+c +nflammat+on appears to play a prom+nent role +n lymphedema pathogenes+s 
and a moderate role +n CVI. The CALLY +ndex, along w+th SII and CAR, may serve as valuable 
adjunct+ve tools +n the cl+n+cal assessment of these cond+t+ons. These markers may also contr+bute to 
+mproved d+fferent+al d+agnos+s +n pat+ents present+ng w+th lower extrem+ty edema of unclear or+g+n, 
part+cularly +n d+st+ngu+sh+ng lymphedema from CVI +n cl+n+cal pract+ce. 
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Demograph+c and Laboratory Parameters of the Study Groups 

Parameter Lymphedema (n=29) CVI (n=30) Control (n=35) p-value 

Sex - Female (n/%) 23 (79.3) 20 (66.7) 26 (74.3) 0.541 

Sex - Male (n/%) 6 (20.7) 10 (33.3) 9 (25.7) 0.541 

Age (years) 61.59 ± 14.28 58.70 ± 12.78 58.49 ± 6.42 0.252 

CRP (mg/dL) 0.87 ± 1.20 0.40 ± 0.40 0.21 ± 0.05 <0.001* 

Album+n (g/dL) 4.09 ± 0.36 4.44 ± 0.29 4.37 ± 0.27 <0.001* 

Total Prote+n (g/dL) 7.29 ± 0.44 7.02 ± 0.39 7.28 ± 0.51 0.026* 

Leukocyte (/mm³) 7424 ± 2307 7264 ± 2069 6909 ± 1563 0.839 

Lymphocyte (/mm³) 1948 ± 755 2246 ± 688 2231 ± 551 0.059 

Neutroph+l (/mm³) 4769 ± 2194 4183 ± 1469 3883 ± 1118 0.430 

Monocyte (/mm³) 548 ± 148 550 ± 150 537 ± 135 0.880 

Platelet (/mm³) 306414 ± 113310 273067 ± 59718 249086 ± 66692 0.018* 

CALLY 2.20 ± 1.78 4.69 ± 3.78 4.97 ± 1.68 <0.001* 

NLR 2.81 ± 1.90 1.96 ± 0.71 1.82 ± 0.58 0.054 

MLR 0.32 ± 0.16 0.27 ± 0.11 0.25 ± 0.06 0.177 

PLR 173.71 ± 85.64 131.96 ± 46.29 116.39 ± 33.37 0.004* 

SII 914.01 ± 864.22 534.53 ± 226.06 453.35 ± 197.40 0.010* 

CAR 0.22 ± 0.34 0.09 ± 0.09 0.05 ± 0.01 <0.001* 

a Pearson ch0-square test, bKruskal Wall0s Test, c Post Hoc-Dunn test, CVI: chron0c venous 
0nsuff0c0ency, CRP: C-react0ve prote0n, CALLY: C-react0ve prote0n-album0n-lymphocyte 0ndex, NLR: 
Neutroph0l-to-lymphocyte rat0o, MLR: Monocyte-to-lymphocyte rat0o, PLR: Platelet-to-lymphocyte rat0o, 
CAR: C-react0ve-prote0n-to-album0n rat0o, SII: System0c Immune-Inflammat0on 0ndex 
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OBJECTIVE: Analyz+ng eff+cacy and tolerance for Compress+on therapy for ulcers +n a trop+cal sett+ng. 
MATERIAL AND METHODS: Retrospect+ve analys+s of tolerance of var+ous components of 
compress+on and care outcomes of lymphoedema and ulcer 
pat+ents +n Ind+a. 
Care protocol: Pat+ents were f+rst assessed for d+agnos+s and stag+ng. All were counselled on the 
treatment plan w+th emphas+s on 
need of cont+nued home care. Photographs and C+rcumference measurements were taken for volume 
assessment. Ulcer assessment 
was separately done as requ+red. All were g+ven Long term Benzath+ne Pen+c+ll+n unless allerg+c. 
Compress+on therapy cho+ces at +n+t+at+on was Mult+ Layer Lymphoedema Bandag+ng (MLLB) and 
Interm+ttent Pneumat+c 
Compress+on (IPC). Pat+ents carr+ed the same MLLB sets for ma+ntenance at home after 4-7 days. 
Some could afford cont+nuat+on of 
IPC at home. Garments were ordered once l+mb s+ze was stable. Ulcer pat+ents were not treated any 
d+fferently except for dress+ng 
and avo+dance of more expens+ve MLLB components t+ll the ulcer healed. 
RESULT: Out of 580 total pat+ents, there were 32 w+th ulcers, w+th durat+on rang+ng between 6 month 
to 12 years. S+ze var+ed from 
less than a cm, and caus+ng lymphorrhoea, to around 160 sq cm. All ulcers healed completely w+th+n 2 
to 6 weeks except +n two. One 
fa+lure had deep c+rcumferent+al scarr+ng but 90% reduct+on of ulcer s+ze was ach+eved. The only 
complete fa+lure had a large 
weep+ng ulcer. The des+red protocol could not be susta+ned due to repeated +nfect+on. 
CONCLUSION: In a trop+cal sett+ng, where heat and hum+d+ty +s a problem compress+on therapy +s 
well tolerated. No spec+f+c change of protocol +n ulcer care +s requ+red unless the s+ze +s extremely 
large 
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OBJECTIVE: BACKGROUND: We run a spec+al+zed lymphedema cl+n+c +n New Delh+ Ind+a and get 
pat+ents from across Ind+a. Be+ng +n a non-endem+c area, f+lar+a related cases are not so common. 
Other causes predom+nate, wh+ch +nclude post breast and reproduct+ve organ mal+gnancy, Venous 
d+sease, Id+opath+c, congen+tal, obes+ty and others. Benzath+ne Pen+c+ll+n used for controll+ng Adeno-
Dermato-Lymphang+t+s Attacks (ADLA) has been a key contr+butor to our apprec+able results +n 
Lymphedema. 1.2 megaun+ts +s g+ven every 2-3 weeks for years. Many pat+ents face +ssues of 
procur+ng the med+c+ne and even +f we prov+de them from our cl+n+c, unable to get the shots 
adm+n+stered as the local cl+n+cs refuse to do so. They had worse outcomes than others. We quant+fy 
these outcomes and also advocate regular usage. 
OBJECTIVE:  Understand role of Benzath+ne Pen+c+ll+n +n management of venous and lymphat+c 
d+sorders along w+th prescr+pt+on spec+f+cs. 
MATERIAL AND METHODS: Retrospect+ve data of pat+ents was collected of all pat+ents who were 
prescr+bed Benzath+ne Pen+c+ll+n from the cl+n+c's Electron+c Health Record system us+ng Structured 
Query Language (SQL). Further class+f+cat+on of the data +ncluded pat+ent demography, d+agnoses, 
ev+dence of Infect+on and outcomes w+th more deta+ls for vascular pat+ents and compl+cat+ons. Follow 
up care for those on long term therapy +ncluded h+story of ADLA as well as +ts relat+on w+th cont+nuance 
of Benzath+ne Pen+c+ll+n shots, 
RESULT: 767 pat+ents across var+ous ages and gender w+th 90% hav+ng lymphedema or venous ulcer, 
have rece+ved between one to 50 or more +nject+ons of Benzath+ne Pen+c+ll+n over the last 25 years at 
our cl+n+c. Lymphedema cases were adv+sed repeated 3 weekly doses, but some could not cont+nue. A 
sens+t+v+ty test was done only f+rst t+me or +f the pat+ent came back after long gap. Out of a total of over 
10000 shots, 3 +mmed+ate react+ons occurred– 2 vasovagal react+ons and one +nadvertent IV +nject+on. 
9 pat+ents developed ev+dence of allergy at the test s+te of wh+ch two rece+ved the full dose as not 
detected on the sens+t+v+ty test. One of these and 2 more had a full body rash. There was no related 
mortal+ty. Pat+ents, unable to use pen+c+ll+n for var+ous reasons had h+gher +nc+dence of ADLA w+th 
h+gher rate of recurrence and worse outcomes. 
CONCLUSION: Pen+c+ll+n +s safe and should be recommended as part of long term care of 
lymphedema and venous ulcers. Worr+es about react+ons and allergy are overrated. Use of sens+t+v+ty 
test +s controvers+al. Pen+c+ll+n should be part of standard care for lymphedema at least +n trop+cal 
countr+es 
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5Mult0d0sc0pl0nary protocol for wounds treatment 0n pat0ents w0th lymphoedema 
6Lymphoedema 0s a d0sorder of the lymphat0c system character0zed by 0mpa0red lymph transport and 
the accumulat0on of prote0n-r0ch flu0d 0n the 0nterst0t0al space. One of the compl0cat0ons 0n pat0ents w0th 
lymphoedema 0s the development of chron0c, hard-to-heal wounds. To 0mplement a mult0d0sc0pl0nary 
decongest0ve treatment protocol for pat0ents w0th stage III lymphoedema and assoc0ated wounds. The 
protocol 0ncludes graduated compress0on bandages, use of lymphapress dev0ces, absorpt0ve 
dress0ngs, debr0dement, b0ost0mulatory wave therapy, as well as phys0cal and nutr0t0onal therapy. We 
analyzed 24 wounds rang0ng from 2.25 to 180 cm² 0n 15 pat0ents (12 female, 3 male), w0th an average 
age of 67 years (range: 35-86). D0agnoses were establ0shed us0ng the Internat0onal Soc0ety of 
Lymphology, Class0f0cat0on for pr0mary lymphoedema (Conell0 F) and the CEAP class0f0cat0on for 
chron0c venous 0nsuff0c0ency. Color Doppler 0mag0ng revealed mult0segmental venous 0nsuff0c0ency 0n 
all pat0ents, w0th 9 cases of post-thrombot0c et0ology. Lymphosc0nt0graphy showed d0lated lymphat0c 
vessels and slowed lymphat0c flow.Ultrasound exam0nat0ons detected 0nflammatory edema, nodular 
hyperplas0a of the derm0s, and enlarged or obstructed lymphat0c vessels.Follow0ng 12 weeks of 
mult0d0sc0pl0nary decongest0ve therapy, 65% (8 out of 12) of the wounds ach0eved full heal0ng Stage III 
lymphoedema s0gn0f0cantly delays granulat0on t0ssue format0on (correlat0on coeff0c0ent Ro = 0.593) and 
prolongs wound heal0ng t0me (Ro = 0.519), w0th both values show0ng stat0st0cal s0gn0f0cance (J.M. 
Del0ć, EWMA, 2011).Lymphoedema 0s strongly assoc0ated w0th female gender, var0cose ve0ns, obes0ty, 
and cellul0te. Stud0es have shown elevated levels of 0nflammatory b0omarkers 0n affected sk0n - such as 
IL-1α, IL-1, IL-1Ra, IL-6, TNF-alpha, EGF, metalloprote0nases, and granulocyte colony-st0mulat0ng 
factors-compared to 0ntact sk0n. These cond0t0ons reduce the capac0ty for granulat0on t0ssue 
remodel0ng and 0ncrease the d0ffus0on d0stance for oxygen and nutr0ents, result0ng 0n t0ssue hypox0a 
and malnutr0t0on (M. Ster0t, Waldemar, EWMA). Stage III lymphoedema 0s a s0gn0f0cant r0sk factor for 
0mpa0red wound heal0ng and contr0butes to the development of hard-to-heal wounds. S0multaneous 
treatment of lymphoedema and chron0c wounds 0s essent0al and should be cons0dered a bas0c 
component of therapy. 
7Lymph0edema, chron0c wounds,Mult0d0sc0pl0nary protocol 
8There 0s none 
9Ver0f0ed data 
 
 

INTRODUCTION: Lymphoedema +s a d+sorder of the lymphat+c system character+zed by +mpa+red 
lymph transport and the accumulat+on of prote+n-r+ch flu+d +n the +nterst+t+al space. One of the 
compl+cat+ons +n pat+ents w+th lymphoedema +s the development of chron+c, hard-to-heal wounds. 
OBJECTIVE:  
To +mplement a mult+d+sc+pl+nary decongest+ve treatment protocol for pat+ents w+th stage III 
lymphoedema and assoc+ated wounds. The protocol +ncludes graduated compress+on bandages, use 



 

of lymphapress dev+ces, absorpt+ve dress+ngs, debr+dement, b+ost+mulatory wave therapy, as well as 
phys+cal and nutr+t+onal therapy. 
MATERIAL AND METHODS: METHODS: We analyzed 24 wounds rang+ng from 2.25 to 180 cm² +n 
15 pat+ents (12 female, 3 male), w+th an average age of 67 years (range: 35-86). D+agnoses were 
establ+shed us+ng the Internat+onal Soc+ety of Lymphology, Class+f+cat+on for pr+mary lymphoedema 
(Conell+ F) and the CEAP class+f+cat+on for chron+c venous +nsuff+c+ency. 
RESULT: RESULTS: Color Doppler +mag+ng revealed mult+segmental venous +nsuff+c+ency +n all 
pat+ents, w+th 9 cases of post-thrombot+c et+ology. Lymphosc+nt+graphy showed d+lated lymphat+c 
vessels and slowed lymphat+c flow.Ultrasound exam+nat+ons detected +nflammatory edema, nodular 
hyperplas+a of the derm+s, and enlarged or obstructed lymphat+c vessels.Follow+ng 12 weeks of 
mult+d+sc+pl+nary decongest+ve therapy, 65% (8 out of 12) of the wounds ach+eved full heal+ng. 
DISCUSSION: 
Stage III lymphoedema s+gn+f+cantly delays granulat+on t+ssue format+on (correlat+on coeff+c+ent Ro = 
0.593) and prolongs wound heal+ng t+me (Ro = 0.519), w+th both values show+ng stat+st+cal s+gn+f+cance 
(J.M. Del+ć,EWMA, 2011).Lymphoedema +s strongly assoc+ated w+th female gender, var+cose ve+ns, 
obes+ty, and cellul+te. Stud+es have shown elevated levels of +nflammatory b+omarkers +n affected sk+n - 
such as IL-1α, IL-1, IL-1Ra, IL-6, TNF-alpha, EGF, metalloprote+nases, and granulocyte colony-
st+mulat+ng factors-compared to +ntact sk+n. These cond+t+ons reduce the capac+ty for granulat+on t+ssue 
remodel+ng and +ncrease the d+ffus+on d+stance for oxygen and nutr+ents, result+ng +n t+ssue hypox+a 
and malnutr+t+on (M.Ster+t,Waldemar, EWMA). 
CONCLUSION: Stage III lymphoedema +s a s+gn+f+cant r+sk factor for +mpa+red wound heal+ng and 
contr+butes to the development of hard-to-heal wounds. S+multaneous treatment of lymphoedema and 
chron+c wounds +s essent+al and should be cons+dered a bas+c component of therapy. 
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OBJECTIVE: To cr+t+cally re-evaluate lymphat+c anatomy +n the modern era by +ntegrat+ng extens+ve 
class+cal cadaver+c stud+es w+th contemporary +mag+ng techn+ques. Th+s approach a+ms to +dent+fy 
anatom+cal var+at+ons, der+vat+ve lymphat+c vessel pathways, and d+screpanc+es between trad+t+onal 
cadaver+c descr+pt+ons and modern +mag+ng f+nd+ngs. Add+t+onally, the study seeks to correlate these 
anatom+cal +ns+ghts w+th pat+ent-spec+f+c pathophys+ology, ult+mately enhanc+ng understand+ng of 
lymphat+c d+sorders and +nform+ng more prec+se d+agnost+c and therapeut+c strateg+es. 
MATERIAL AND METHODS: A total of 150 cadaver+c preparat+ons were analyzed, focus+ng on the 
lymphat+c anatomy of the upper and lower l+mbs, sk+n, and central lymphat+c structures. These f+nd+ngs 
were correlated w+th contemporary +mag+ng modal+t+es, +nclud+ng ICG lymphography, 
lymphosc+nt+graphy, magnet+c resonance (MR) +mag+ng, SPECT-CT, and convent+onal 
lymphang+ography. Add+t+onally, 80 d+fferent cl+n+cal cases from our vascular and lymphat+c un+t were 
rev+ewed to l+nk anatom+cal f+nd+ngs w+th pat+ent presentat+ons. 
RESULT: Compar+son between class+cal descr+pt+ons and modern +mag+ng revealed prev+ously 
underapprec+ated anatom+cal var+ants and der+vat+ve lymphat+c vessel pathways. Systemat+c analys+s 
of these var+at+ons prov+ded a more dynam+c understand+ng of lymphat+c arch+tecture and +ts cl+n+cal 
relevance, h+ghl+ght+ng patterns that may expla+n pat+ent-spec+f+c pathophys+ology. 
CONCLUSION: Integrat+ng class+cal anatom+cal knowledge w+th advanced +mag+ng enables a 
comprehens+ve re-evaluat+on of lymphat+c structures. Th+s approach not only enhances understand+ng 
of lymphat+c d+sorders but also gu+des more prec+se d+agnost+c and therapeut+c strateg+es, support+ng 
+nd+v+dual+zed and targeted pat+ent care. 
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OBJECTIVE: Lympho-venous anastomos+s (LVA) surgery +s a prom+s+ng m+crosurg+cal +ntervent+on for 
chron+c lymphedema. The object+ve of th+s study was to evaluate postoperat+ve changes +n funct+onal 
status and qual+ty of l+fe, and to develop a ta+lored rehab+l+tat+on protocol based on our f+nd+ngs. 
MATERIAL AND METHODS: Th+s retrospect+ve analys+s +ncluded 51 pat+ents (35 lower l+mb, 16 upper 
l+mb) who underwent LVA surgery between June 2023 and May 2025 at Semmelwe+s Un+vers+ty, Heart 
and Vascular centre. All part+c+pants completed a structured three-week +npat+ent rehab+l+tat+on 
program cons+st+ng of personal+zed complex decongest+ve therapy (CDT), wh+ch +ncluded sk+n care, 
manual lymphat+c dra+nage, mult+layer bandag+ng, and therapeut+c exerc+se w+th compress+on. 
Exerc+se therapy +ncluded phys+otherapy, lymphat+c-spec+f+c exerc+ses, sports therapy, and 
mob+l+zat+on us+ng ass+st+ve dev+ces (MotoMed, R-Force). Assessment tools +ncluded: the Funct+onal 
Independence Measure (FIM), Barthel Index, D+sab+l+t+es of the Arm, Shoulder and Hand (DASH) 
quest+onna+re for upper l+mb cases, Lymphedema Qual+ty of L+fe Quest+onna+re (LYMQOL), and the 
Short Form Health Survey (SF-36). The s+x-m+nute walk test (6MWT) was used for lower l+mb cases. 
L+mb volume, body we+ght, body mass +ndex (BMI), body compos+t+on, and perce+ved heav+ness were 
recorded. Assessment tools were repeated 6 months after surgery. 
RESULT: In+t+al funct+onal scores were h+gh (FIM mean: 124; Barthel Index: 98) and showed no 
s+gn+f+cant postoperat+ve change (after 6 months FIM mean:126/Barthel Index mean: 100). L+mb 
volume rema+ned stable (upper arm mean changes: 159 ml, lower leg: 1559 ml) what means +t was no 
s+gn+f+cant change. 
However, s+gn+f+cant +mprovements were observed +n qual+ty-of-l+fe +nd+cators: LYMQOL global rat+ng 
(Q21): Upper l+mb: 6.3 → 7.5, Lower l+mb: 6.65 → 8.66. LYMQOL doma+ns (mean ± SD). 
Upper l+mb: Funct+on: 18.4 ± 0.5 → 12.6 ± 0.6, Appearance: 15.2 ± 0.5 → 10.0 ± 0.6, Symptoms: 12.3 
± 0.3 → 8.2, Mood: 12.4 ± 0.4 → 6.4 ± 0.5. 
Lower l+mb: Funct+on: 16.4 ± 0.5 → 14.6 ± 0.6, Appearance: 15.2 ± 0.5 → 12.0 ± 0.6, Symptoms: 15.2 
± 0.3 → 9.8, Mood: 14.6 ± 0.4 → 10.4 ± 0.5. Perce+ved aesthet+c d+sturbance (10-po+nt scale): Upper 
l+mb: 9.1 ± 0.7 → 4.7 ± 0.3, Lower l+mb: 8.66 ± 0.6 → 5.7 ± 0.4. All LYMQOL doma+n scores showed 
stat+st+cally s+gn+f+cant changes (p < 0.05) +nd+cat+ng +mproved qual+ty of l+fe postoperat+vely. 
CONCLUSION: Structured postoperat+ve rehab+l+tat+on—part+cularly personal+zed complex 
decongest+ve therapy and gu+ded exerc+se—plays a key role +n enhanc+ng qual+ty of l+fe follow+ng LVA 
surgery. Wh+le funct+onal +ndependence scores rema+ned unchanged due to h+gh basel+ne values, 
pat+ents reported s+gn+f+cantly +mproved qual+ty of l+fe and aesthet+c sat+sfact+on. These f+nd+ngs support 
the +ntegrat+on of rehab+l+tat+on +nto standard postoperat+ve LVA care. Further prospect+ve controlled 
stud+es are warranted. 
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OBJECTIVE: The knowledge of the status of the lymphat+c system can greatly ass+st for the d+agnos+s 
of the lymphat+c d+sease and +ts further management. There are many +mag+ng tests for the d+agnos+s 
of lymphedema but +ts +mag+ng has +ts advantages and d+sadvantages. The last 20 years there are 
many efforts +n order to be dep+cted the lymphat+c system +n humans by +nvest+gators for the correct 
d+agnos+s of the lymphat+c d+sease. 
MATERIAL AND METHODS: Magnet+c resonance +mag+ng (MRI) +s a non +nvas+ve tomograph+c 
+mag+ng method. Images are obta+ned w+thout the use of +on+z+ng rad+at+on by plac+ng the body +n a 
magnet+c f+eld and measur+ng relaxat+on of hydrogen protons (e.g. +n water, fat etc.) as a funct+on of 
the+r locat+on. We performed MRL +n d+fferent pat+ents espec+ally w+th the susp+c+on of the lymphedema 
+n lower extrem+t+es. 
RESULT: We managed to dep+ct the lymphat+c system of the lower extrem+ty w+th the vessels and the 
lymph nodes. The most +mportant th+ng +s that we d+d not adm+n+strate any +ntravenous or 
subcutaneous drugs for the dep+ct+on of the Lymphat+c system. 
CONCLUSION: Stud+es w+ll cont+nue for MRLymphoang+ography w+th the goals of the +mprovements 
of the techn+que of MRL and the +mprovements of the dep+ct+on of the Lymphat+c system all the body 
unt+l MRL w+ll become the gold standard exam+nat+on for the Lymphat+c system and +ts d+seases 
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OBJECTIVE: Lymphosc+nt+graphy +s cons+dered the gold standard for d+agnos+ng lymphedema. It 
allows: assessment of prognos+s +n conf+rmed cl+n+cal d+agnoses; d+fferet+at+on between types of 
edema whose or+g+n +s unclear; and early +dent+f+cat+on of lymphat+c mechan+cal +nsuff+c+ency +n cases 
of l+pedema. 
A thorough lymphosc+nt+graph+c exam+nat+on stud+es both the superf+c+al and deep lymphat+c 
c+rculat+on. Alterat+ons may affect both systems s+multaneously or only one. S+nce 2013, at the Inst+tute 
of Nuclear Med+c+ne of the Un+vers+ty Hosp+tal of Ud+ne, lymphosc+nt+graphy +nvolves the separate 
exam+nat+on of the superf+c+al and deep lymphat+c c+rculat+on. The a+m of our study was to +dent+fy the 
cl+n+cal character+st+cs of cases +n wh+ch only the deep c+rculat+on was +mpa+red. 
MATERIAL AND METHODS: A retrospect+ve study was performed on lymphosc+nt+graph+es 
performed from 2013 to the end of 2024 at the Un+vers+ty Hosp+tal of Ud+ne (Italy). The exam+nat+ons 
were performed w+th a f+rst sess+on for the v+sual+zat+on of the superf+c+al system and, after 2-4 days, a 
second one for the deep c+rculat+on. After tak+ng stat+c +mages, performed +mmed+ately after the 
rad+onucl+de +nject+on, cont+nuous segmental motor act+v+ty was performed for 45 m+nutes; +mages of 
the lower l+mbs and also of the trunk were taken one hour and two hours after +noculat+on. 
RESULT: Dur+ng the per+od under rev+ew, 508 pat+ents were stud+ed: 80 w+th upper l+mb exam+nat+ons 
and 428 w+th lower l+mb stud+es. The d+fferent+at+on between normal and abnormal results was 
performed on the bas+s of the Transport Index and of the Uptake Index (UI = rat+o between 
rad+oact+v+ty +njected +nto the feet and that measured after one hour at the +ngu+nopelv+c level). In 18 
cases, the lower l+mb exam+nat+on was completely normal. In 98 pat+ents, the d+sorder +nvolved only 
the deep c+rculat+on: of the 196 l+mbs exam+ned, 109 had abnormal+ty of both TI and UI, 23 of TI only, 
and 43 of UI; f+nally, 21 were normal. From a d+agnost+c standpo+nt, 23 cases were d+agnosed w+th 
overt l+pedema, 14 w+th overt pr+mary lymphedema 4 w+th secondary lymphedema; 15 cases were 
suspected to have pr+mary lymphedema, and 10 w+th edema w+thout clear d+agnost+c elements; f+nally, 
+n 10 cases the subjects were people w+th class 2 or 3 obes+ty w+th c+rculatory return d+sorders. 
CONCLUSION: Lymphosc+nt+graphy +s the exam that allows us to +dent+fy mechan+cal +nsuff+c+ency of 
the lymphat+c systems of the l+mbs. There +s grow+ng ev+dence of the +mportance of exam+n+ng the 
deep c+rculat+on +n add+t+on to the superf+c+al one. In our exper+ence, th+s approach allowed us to 
d+agnose an +solated +nsuff+c+ency of the deep network +n nearly a quarter of subjects exam+ned +n the 
lower l+mbs. It has not only offered an +mprovement of d+agnost+c accuracy, but +t has also allowed us 
to uncover the or+g+n of subtle symptoms that are d+ff+cult to class+fy cl+n+cally. 
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OBJECTIVE: Lymphat+c malformat+ons (LMs) are rare congen+tal, low-flow vascular anomal+es 
result+ng from aberrant lymphang+ogenes+s, most commonly affect+ng reg+ons w+th abundant lymphat+c 
vessels. Based on the+r morphology, they are class+f+ed as macrocyst+c or m+crocyst+c, w+th cl+n+cal 
man+festat+ons that depend on s+ze and locat+on, frequently lead+ng to compress+ve symptoms and 
funct+onal +mpa+rment. Most +solated cyst+c LMs are assoc+ated w+th somat+c PIK3CA mutat+ons, wh+ch 
dr+ve abnormal lymphat+c prol+ferat+on. Recent advances +n molecular d+agnost+cs and +mag+ng have 
enhanced the class+f+cat+on of these les+ons and +nformed the development of targeted therapeut+c 
strateg+es. Th+s study a+ms to h+ghl+ght the ma+n cl+n+cal and molecular challenges +n the d+agnos+s and 
management of LMs, and to explore how translat+onal research +s dr+v+ng novel therapeut+c 
approaches, br+dg+ng the gap between molecular d+scover+es and pat+ent care. 
MATERIAL AND METHODS: Between Apr+l 2024 and June 2025, we enrolled s+x pat+ents aged 14 to 
45 years. Four presented w+th +solated lymphat+c malformat+ons, and two had lymphat+c malformat+ons 
as part of a syndrom+c presentat+on. Les+on locat+ons +ncluded two cases +nvolv+ng the ocular reg+on, 
two affect+ng the lower l+mbs, and two +nvolv+ng the central lymphat+c system. All pat+ents underwent 
+mag+ng evaluat+on, +nclud+ng magnet+c resonance +mag+ng (MRI), lymphosc+nt+graphy, ICG 
lymphography and lymphang+ography, as well as genet+c test+ng to +dent+fy pathogen+c var+ants 
assoc+ated w+th lymphat+c anomal+es. In all cases, e+ther resect+ve surgery or bypass procedures were 
performed to treat the lymphat+c malformat+on, followed by postoperat+ve pharmacolog+cal therapy. 
RESULT: Genet+c test+ng conf+rmed PIK3CA mutat+ons +n four pat+ents, wh+le two presented w+th 
mutat+ons assoc+ated w+th syndrom+c anomal+es. Postoperat+ve follow-up ranged from 3 to 12 months. 
All pat+ents demonstrated part+al or complete symptom +mprovement, w+th s+gn+f+cant reduct+on +n 
les+on s+ze on +mag+ng. Those w+th central lymphat+c system +nvolvement showed marked 
+mprovement +n chylous effus+on control. No major surg+cal compl+cat+ons were reported, and 
pharmacolog+cal therapy was generally well tolerated. 
CONCLUSION: The comb+ned use of surgery and targeted pharmacolog+cal therapy, gu+ded by the 
understand+ng of the molecular mechan+sms +nvolved +n lymphat+c malformat+ons, y+elds prom+s+ng 
outcomes +n the+r management. The appl+cat+on of the latest laboratory research related to the 
molecular treatment of lymphat+c malformat+ons has proven h+ghly sat+sfactory, offer+ng new 
perspect+ves for +mproved pat+ent care and long-term control of the d+sease. 
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OBJECTIVE: The success of superm+crosurg+cal lymphat+covenular anastomos+s (LVA) rel+es on the 
surgeon’s techn+cal sk+lls, wh+ch can be enhanced through s+mulat+on. Many current models, however, 
lack essent+al procedural steps, such as lymphat+c vessel +dent+f+cat+on and opt+mal anastomot+c 
conf+gurat+ons, due to +nherent l+m+tat+ons. Th+s study evaluates the human cadaver as a h+gh-f+del+ty 
model for LVA tra+n+ng. 
MATERIAL AND METHODS: Superm+crosurg+cal LVA was s+mulated on fresh human cadavers, 
closely m+rror+ng LVA surgery on l+ve pat+ents. Procedures were performed on both upper and lower 
extrem+t+es. Follow+ng each sess+on, surgeons documented the+r exper+ences, compar+ng the f+del+ty 
and techn+cal nuances of the s+mulat+on to real surgery, as well as any mod+f+cat+ons requ+red. They 
also evaluated how the cadaver model prepared them for actual procedures. 
RESULT: Twenty l+mbs (10 upper, 10 lower) across 11 cadavers were evaluated, w+th 31 LVAs 
performed through 42 exploratory +nc+s+ons. Surgeons reported the cadaver s+mulat+on prov+ded 
max+mum real+sm and surpassed other tra+n+ng models +n prepar+ng them for real-world LVA surgery. 
CONCLUSION: The human cadaver offers unmatched f+del+ty for LVA s+mulat+on compared to 
currently ava+lable tra+n+ng models. We recommend th+s model as a f+nal step +n LVA sk+ll preparat+on, 
prov+d+ng comprehens+ve pract+ce on all cr+t+cal aspects of the procedure. 
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OBJECTIVE: Lymphedema +s always +n+t+ally treated by comb+ned decongest+ve phys+otherapy (CDP). 
Those cases, refractory to CDP, may be managed by surg+cal therapy. One of the most used 
m+crosurg+cal procedures +s represented by the techn+que of lymphat+c-venous anastomos+s (LVA). But 
very few papers report long term results of LVA. The a+m of th+s study +s to assess the long-term 
patency of mult+ple lymphat+c-venous anastomos+s (LVA) for the treatment of secondary 
lymphedemas. 
CASE: From January 2014 to December 2014, 101 pat+ents (mean age: 56.94 ± 8.98 years; 
female/male: 86/15) affected by secondary cancer-related lymphedema (38 lower and 63 upper l+mbs) 
were treated by LVA. All lymphedemas had prev+ously been treated by conservat+ve therapy w+thout 
susta+ned results. Many pat+ents (78%) had 1-3 ep+sodes of acute lymphang+t+s/year. 
Lymphosc+nt+graphy, venous duplex-ultrasonography, and abdom+nal or ax+llary ultrasound 
+nvest+gat+on were performed preoperat+vely. MLVA patency was assessed by the lymphat+c transport 
+ndex (LyTI) and lymphosc+nt+graph+c pattern. 
RESULT: At 1 year after surgery, excess volume reduct+on was 75%-90% +n the early stage II 
secondary lymphedemas, and 60%-75% +n the late stage II. The decrease +n volume ma+nta+ned 
stab+l+ty +n the 5-years follow-up per+od. Two more advanced lower and one upper l+mb lymphedemas 
had 45%-60% reduct+on. LyTI showed a s+gn+f+cant decrease between the preoperat+ve mean value 
(31.7 ± 9.43) and after 18 months from surgery (11.2 ± 1.91) (p <.001). MLVA patency was shown +n 
98 (97%) pat+ents. No pat+ents had ev+dence of postoperat+ve lymphang+t+s. 
Th+s study demonstrated the long-term patency of LVA +n the treatment of cancer-related 
lymphedemas. 
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OBJECTIVE: Heterozygous EPHB4 mutat+ons have been l+nked to cap+llary malformat+on-
arter+ovenous malformat+on 2 (CM-AVM2), as well as to lymphat+c-related hydrops fetal+s (LRHF), late-
onset pr+mary lymphedema (PL), and central conduct+ng lymphat+c anomaly (CCLA). However, the 
molecular mechan+sms lead+ng to these phenotyp+c d+fferences rema+n unclear. 
MATERIAL AND METHODS: Us+ng our H+ghlander software, we explored our large cohort of WES 
data of pat+ents w+th lymphat+c-related abnormal+t+es and CM-related cond+t+ons for m+ssense var+ants 
+n EPHB4. Because the pos+t+on of the var+ants +n the prote+n does not d+scr+m+nate the patholog+es, 
we +n+t+ated +n v+tro molecular character+zat+on by mutagen+z+ng the var+ants +n an express+on vector 
and explorat+on of the transfected cells by western blot and flow-cytometry. 
RESULT: We +dent+f+ed overall 73 am+no ac+d subst+tut+ons, +nclud+ng 24 EPHB4 var+ants from 
lymphat+c-related pat+ents and 49 from CM-related pat+ents. These var+ants were pred+cted as l+kely 
pathogen+c by at least 5 out of 20 var+ant effect pred+ctors used +n H+ghlander. We have already 
character+zed 25 of them and demonstrate d+fferent+al molecular defects for 9 found +n CM-related 
pat+ents, 5 +n lymphat+c-related pat+ent and 1 +n a pat+ent w+th a comb+nat+on of both phenotypes. 
CONCLUSION: These f+nd+ngs underscore the +mportance to +dent+fy rare EPHB4 m+ssense var+ants, 
generally class+f+ed as Var+ants of Unknown S+gn+f+cance (VUS) and to perform funct+onal val+dat+on to 
d+scr+m+nate between rare polymorph+sms w+thout a funct+onal +mpact and pathogen+c var+ants. 
Moreover, +t enables to d+fferent+ate the molecular mechan+sms between LRHF or CM-AVM2. Th+s +s 
an essent+al step to establ+sh targeted therapeut+c approaches for the two d+seases w+th d+st+nct 
et+opathogen+c mechan+sms. 
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OBJECTIVE: Pr+mary lymphedema (PL) +s a rare congen+tal cond+t+on character+zed by developmental 
and funct+onal abnormal+t+es +n the lymphat+c vascular system, lead+ng to the accumulat+on of prote+n-
r+ch flu+d w+th+n t+ssues and resultant +nterst+t+al edema. The major+ty of PL cases have a genet+c bas+s 
w+th autosomal dom+nant +nher+tance, although a causat+ve mutat+on +s +dent+f+ed +n only approx+mately 
one-th+rd of affected +nd+v+duals. The cond+t+on can present congen+tally or man+fest later +n l+fe. Th+s 
study a+med to evaluate a cohort of pat+ents w+th late-onset, un+lateral pr+mary lymphedema, 
exclus+vely local+zed to the dorsum of the foot and toes, class+f+ed as stage 0-1 accord+ng to the 
Internat+onal Soc+ety of Lymphology (ISL) stag+ng system. 
MATERIAL AND METHODS: We +ncluded 8 pat+ents, aged 37 to 53 years, who presented w+th 
un+lateral edema local+zed to the dorsum of the foot and toes (6 on the r+ght s+de and 2 on the left). 
These pat+ents were evaluated between Apr+l 2024 and March 2025 at the Lymphology Un+t of the 
Central M+l+tary Hosp+tal of Buenos A+res. All pat+ents underwent lymphosc+nt+graphy (LCG), 
+ndocyan+ne green lymphography (ICG Lymp), and t+ssue b+ops+es (6 from the dorsum of the foot and 
2 from the second toe of the affected foot) follow+ng a deta+led cl+n+cal assessment. Add+t+onally, a 
germl+ne genet+c panel was performed +n 3 of the pat+ents to evaluate potent+al genet+c mutat+ons. 
RESULT: All pat+ents demonstrated a local+zed dermal back flow pattern on the dorsum of the foot and 
toes, w+th ev+dence of collateral c+rculat+on through the deep lymphat+c system on LCG. A rerout+ng 
pattern was +dent+f+ed through the poster+or retromalleolar pathway +n ICG Lymp, no detectable w+th 
LCG. H+stopatholog+cal analys+s of all t+ssue b+ops+es revealed lymphat+c vessel ectas+a, as well as 
m+ld +nterst+t+al edema. All germl+ne genet+c panels stud+ed were negat+ve. 
CONCLUSION: Th+s study del+neates a d+st+nct phenotype of late-onset pr+mary lymphedema +n adult 
pat+ents, character+zed by edema local+zed exclus+vely to the dorsum of the foot and toes. Th+s var+ant 
+s often underd+agnosed and frequently assoc+ated w+th subject+ve symptoms, w+th cl+n+cal 
man+festat+ons becom+ng more pronounced +n warmer months, when pat+ents report +ncreased 
d+ff+culty wear+ng footwear. The study f+nd+ngs +nd+cate a cons+stent pattern of deep lymphat+c 
c+rculat+on on LCG, accompan+ed by a rerout+ng pattern on ICG lymphography. These f+nd+ngs 
contr+bute to a better understand+ng of th+s un+que presentat+on of pr+mary lymphedema. 
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OBJECTIVE: To update the class+f+cat+on of extrem+ty pr+mary lymphedema (PLE) based on age of 
onset, lymphat+c anomal+es and genet 
MATERIAL AND METHODS: A prospect+ve research method was adopted. Pat+ents w+th lower and 
upper l+mb PLE who v+s+ted Department of Plast+c & Reconstruct+ve Surgery, Shangha+ N+nth People’s 
Hosp+tal, Shangha+ J+aoTong Un+vers+ty School of Med+c+ne from January 207 to December 2021 were 
selected. Sex, age of onset, locat+on, fam+ly h+story, morb+d+ty were documented. The lymphat+c 
+mag+ng f+nd+ngs of magnet+c resonance lymphography (MRL), +ndocyan+ne green lymphography 
(ICGL) and lymphosc+nt+graphy (LSG), sk+n t+ssue h+stology, whole exome sequenc+ng were evaluated. 
Descr+pt+ve stat+st+cal method was used for data stat+st+cs. 
RESULT: A total of 1,046 pat+ents were +ncluded, among whom 1,013 had lower extrem+ty +nvolvement 
and 33 had upper extrem+ty +nvolvement. D+v+ded by the age of onset, there were 237 cases of 
congen+tal (<1 year old) and 809 of late-onset (≥1 year old), w+th a rat+o of about 1∶4. Among the late-
onset pat+ents, the number of pat+ents who the d+sease dur+ng adolescence (11-20 years old) was the 
h+ghest, w+th a total of 276 cases. Among pat+ents w+th congen+tal lower l+mb PLE, 13.2% (27/204) had 
a fam+ly h+story. Among those w+th late-onset of PLE, 6.6% (53/809) had a fam+ly h+story. A total of 225 
pat+ents underwent whole exome sequenc+ng (208 cases +n the lower l+mbs and 17 cases +n the upper 
l+mbs), show+ng that 37 pat+ents (17.8%, 37/208) w+th lower l+mb PLE were found to carry 38 
pathogen+c var+ants +n FLT4, GJC2, CELSR1, PTPN14, FOXC2 and GATA2, only 1 pat+ent (5.9%, 
1/17) w+th upper l+mb PLE was found to carry a PIEZO1 compound heterozyg var+ant. Three major 
lymphat+c anomal+es were +dent+f+ed, +n wh+ch segmental lymphat+c dysfunct+on, character+zed by 
delayed or part+al demonstrat+on of lymph vessels, was the most common and assoc+ated w+th FLT4, 
GJC2, CELSR1, and PTPN14 mutat+ons. The next most common type was lymphat+c hyperplas+a, 
wh+ch was assoc+ated w+th FOXC2 and GATA2 var+ants, followed by +n+t+al lymphat+c aplas+a or 
dysfunct+on and assoc+ated w+th FLT4 and PIEZO1 mutat+on. Th+s study also compares the cl+n+cal 
treatment outcomes of d+fferent lymphat+c malformat+ons 
CONCLUSION: A class+f+cat+on of extrem+ty PLE +s proposed based on age of onset, lymphat+c 
anomal+es and genet+cs, wh+ch are segmental lymphat+c dysfunct+on, lymphat+c hyperplas+a, and +n+t+al 
lymphat+c aplas+a or dysfunct+on. It prov+des a bas+s for explor+ng personal+zed and targeted therap+es 
for var+ous types of pr+mary lymphedema. 

 
 
Keywords:  Pr+mary lymphedema, Lymphat+c dysfunct+on, In+t+al lymphat+c aplas+a or dysfunct+on, 
Lymphat+c +mag+ng， 
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OBJECTIVE: Lymphovenous anastomos+s (LVA) +s an establ+shed m+crosurg+cal treatment for 
lymphedema. Robot+c ass+stance +n LVA procedures has emerged as a prom+s+ng advancement, 
yet +ts effect+veness and cl+n+cal outcomes have yet to be systemat+cally evaluated. 
MATERIAL AND METHODS: A systemat+c rev+ew follow+ng PRISMA gu+del+nes was conducted us+ng 
PubMed and 
manual search+ng for stud+es publ+shed between January 2000 and December 2024. Included 
stud+es reported outcomes of robot+c-ass+sted LVA procedures. R+sk of b+as was assessed us+ng 
appropr+ate tools +nclud+ng RoB 2 and ROBINS-I. 
RESULT: Th+rteen stud+es compr+s+ng 257 pat+ents who underwent 225 robot+c-ass+sted 
lymphovenous anastomoses were +ncluded. Mean anastomos+s durat+on ranged from 16 to 25.3 
m+nutes. In+t+al patency rates were 97-100%, w+th a 12-month patency of 66.6% for Robot+c LVA 
versus 81.8% for manual LVA. Volume reduct+on was ach+eved +n 86% of upper extrem+ty cases 
(mean: -7.6%) and 72% of lower extrem+ty cases (mean: -1.4%). Compl+cat+ons were m+n+mal, 
pr+mar+ly +nclud+ng vessels anastomot+c thrombos+s and wound +nfect+ons. Surgeon sat+sfact+on 
scores were lower for Robot+c LVA (3.1 ± 0.6) compared to manual LVA (3.8 ± 0.8), though 
ergonom+c benef+ts were noted. 
CONCLUSION: Robot+c LVA demonstrates comparable techn+cal success and cl+n+cal outcomes to 
manual techn+ques, w+th h+gh +n+t+al patency rates and s+gn+f+c number of pat+ents who exper+enced 
volume reduct+ons +n treated l+mbs. Wh+le operat+ve t+mes are longer, a clear learn+ng curve effect 
suggests +mproved eff+c+ency w+th exper+ence. The technology shows prom+se for lymphedema 
treatment, though larger random+zed tr+als w+th longer follow-up are needed to establ+sh long-term 
comparat+ve eff+cacy. 
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F+gure 1 

 
PRISMA Flow D0agram for Systemat0c Rev0ew of Robot0c-Ass0sted Lymphovenous Anastomos0s 
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OBJECTIVE: Th+s study a+ms to assess the safety and eff+cacy of s+multaneous lymphat+covenular 
anastomos+s (LVA) performed dur+ng ax+llary lymph node d+ssect+on +n breast cancer pat+ents, focus+ng 
on postoperat+ve l+mb symmetry and qual+ty of l+fe. 
MATERIAL AND METHODS: A total of 16 female pat+ents (mean age: 54.2 ± 6.8 years) d+agnosed 
w+th node-pos+t+ve breast cancer were +ncluded. All pat+ents underwent mod+f+ed rad+cal mastectomy 
w+th ax+llary d+ssect+on, and s+multaneous LVA was performed at the wr+st level by the the 
reconstruct+ve surg+cal team. C+rcumference measurements were obta+ned preoperat+vely and at the 
6th postoperat+ve month at 10 cm above and 10 cm below the elbow b+laterally. Postoperat+ve l+mb 
volume symmetry was assessed, and pat+ent-reported outcomes were evaluated us+ng the LymQoL 
(Lymphedema Qual+ty of L+fe) quest+onna+re. Stat+st+cal analys+s +ncluded pa+red t-tests w+th a 
s+gn+f+cance threshold of p < 0.05. 
RESULT: At 6 months, there was no stat+st+cally s+gn+f+cant d+fference +n l+mb c+rcumference between 
the affected and unaffected arms (p = 0.412 above elbow, p = 0.388 below elbow). Mean total LymQoL 
score was 6.9 ± 0.7, +nd+cat+ng m+n+mal symptom burden and h+gh sat+sfact+on. None of the pat+ents 
developed cl+n+cally apparent lymphedema dur+ng the follow-up per+od. 
CONCLUSION: Prophylact+c LVA performed at the t+me of ax+llary d+ssect+on +s a safe and effect+ve 
approach to preserve l+mb symmetry and prevent early-onset lymphedema. Th+s techn+que supports 
pat+ent sat+sfact+on and funct+onal well-be+ng and may be cons+dered as an +ntegrated part of oncolog+c 
surgery +n h+gh-r+sk pat+ents. 
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Table 1. Mean C+rcumference D+fferences at 6 Months Postoperat+ve 

Measurement S+te Affected Arm (cm) Unaffected Arm (cm) Mean D+fference (cm) p-value 

10 cm Above Elbow 29.3 ± 2.1 29.1 ± 2.2 0.2 ± 0.5 0.412 

10 cm Below Elbow 25.5 ± 1.8 25.4 ± 1.7 0.1 ± 0.4 0.388 

Mean C0rcumference D0fferences at 6 Months Postoperat0ve 
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OBJECTIVE: Breast cancer treatment w+th ax+llary lymph node surgery and rad+otherapy, as well as 
h+gh BMI and phys+cal +nact+v+ty, +ncrease the r+sk of arm lymphedema. Though the +nc+dence of arm 
lymphedema has decreased, due to a gradual decl+ne +n mortal+ty, the prevalence has +ncreased. 
Breast cancer surv+vors w+th chron+c lymphedema (LE) exper+ence a lower Health-Related-Qual+ty of 
L+fe (HRQOL) than those w+thout LE, and thus prevent+on +s des+red. The most +mportant and 
ev+dence-based treatment of breast cancer related arm lymphedema (BCRL) +s da+ly use of 
compress+on sleeve. In a 10-year follow-up study of early d+agnosed and treated BCRL +t was found 
that 28% of the pat+ents no longer had lymphedema by def+n+t+on (lymphedema relat+ve volume ≥5%), 
and +t was quest+oned whether these pat+ents were +n need of any treatment at all. Thus, a random+zed 
controlled tra+l (RCT) was conducted w+th the a+m to exam+ne (+) the proport+onal d+fference +n 
progress+on/no progress+on +n m+ld BCRL, and (++) changes +n arm volume and local t+ssue water when 
treated w+th compress+on sleeve or not for 6 months, and by 12-months follow-up. 
MATERIAL AND METHODS: The study +ncluded 75 women treated for un+lateral breast cancer, w+th 
ax+llary node d+ssect+on and d+agnosed w+th m+ld BCRL by Water D+splacement Method (WDM) 
show+ng a lymphedema relat+ve volume (LRV) 5-8% and/or T+ssue D+electr+c Constant (TDC) rat+o 
1.45/1.3 at the upper/forearm, +n comb+nat+on w+th palpat+on of +ncrease sk+nfold th+ckness. The 
d+agnos+s was set w+th+n a screen+ng program w+th follow-up of breast cancer pat+ents at r+sk of arm 
lymphedema, one month post-surgery and three months post-rad+otherapy. 
Method 
At the start of the RCT, the women w+th m+ld BCRL were random+zed to a compress+on group (CG; 
compress+on sleeve (ccl 1), n=37) or not (NCG, n=38) for 6 months w+th an observat+onal 12-months 
follow-up and progress+on/no progress+on of m+ld BCRL was exam+ned, as well as changes +n arm 
volume and local t+ssue water. Also, the d+fference between CG and NCG +n d+sease spec+f+c HRQOL 
was +nvest+gated at 6 months. 
RESULT: The TDC method detected more pat+ents w+th m+ld BCRL, earl+er after surgery and at a 
lower LRV compared to the WDM method, but both methods together w+th sk+nfold palpat+on for 
d+agnos+s are needed. Both methods also could detect changes +n m+ld BCRL dur+ng treatment and 
thus can be used to evaluate treatment. A larger proport+on of women +n the NCG (p<0.001, 0.012) 
showed progress+on (57%, 67%) compared to the CG (16%, 31%) at 6 and 12 months, respect+vely. 
More than 30% of NCG d+d not progress at all. No changes of LRV and TDC rat+on were found at any 
follow-ups but were stable at a low level. The part+c+pants +n both CG and NCG rated a h+gh HRQOL, 
but the CG exper+enced a h+gher negat+ve +mpact on HRQOL +n the pract+cal doma+n and +n some of 
the +tems +n the psychosoc+al doma+n compared to the NCG. 
CONCLUSION: Implement+ng screen+ng for at-r+sk pat+ents and cl+n+cal assessments of sk+nfold 
th+ckness, local t+ssue water content, and arm volume can ensure early d+agnos+s. When BCRL +s 
d+agnosed early and +s m+ld, +t can be effect+vely managed by compress+on garment treatment over the 
long term, or even regress. Wear+ng a compress+on garment has a m+nor negat+ve +mpact on HRQOL 



 

and needs to be cons+dered +n 
relat+on to the prevent+ve effect. Recommendat+ons for an organ+zat+onal approach w+ll be d+scussed. 
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sk+nfold th+ckness, compress+on 
 
 
Assessments of local t+ssue water by T+ssue d+electr+c constant and arm volume by the Water 
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OBJECTIVE: To +nvest+gate the prevalence of deep lymphat+c system dysfunct+on +n CEAP C0s 
(Cl+n+cal-Et+ology-Anatomy-Pathophys+ology Class 0s) pat+ents us+ng lymphosc+nt+graphy, and to 
prel+m+nar+ly assess the d+agnost+c value of a novel cl+n+cal marker, the “f+fth toe s+gn”. 
MATERIAL AND METHODS: Retrospect+ve observat+onal study conducted at a s+ngle center between 
November 2018 and March 2025. Cl+n+cal records of all pat+ents who attended the cl+n+c dur+ng th+s 
per+od were rev+ewed. Subjects were el+g+ble for +nclus+on +f they presented w+th symptoms suggest+ve 
of venous d+sease (e.g., lower l+mb heav+ness, cramps, or even+ng swell+ng) but showed no object+ve 
s+gns of venous pathology and underwent lymphosc+nt+graphy as part of the+r d+agnost+c workup. 
Subjects w+th act+ve ulcerat+on, cl+n+cally overt lymphedema, h+story of venous surgery or lumbar 
rad+culopathy were excluded. 
A total of 91 pat+ents (85 females, 6 males; mean age 44.3 ± 14.1 years) were retrospect+vely enrolled. 
All underwent rout+ne phys+cal exam+nat+on and lymphosc+nt+graphy to assess superf+c+al and deep 
lymphat+c funct+on. The Transport Index (TI) was used for sem+quant+tat+ve assessment of lymphat+c 
flow. When present, the “f+fth toe s+gn” (a sclero-edematous th+cken+ng of the f+fth toe) was recorded. 
RESULT: Patholog+cal lymphosc+nt+graphy f+nd+ngs were present +n 80 of 91 pat+ents (87.9%), w+th 74 
of 88 (84.1%) demonstrat+ng deep lymphat+c system dysfunct+on. The f+fth toe s+gn was documented +n 
33 pat+ents and was pos+t+ve +n 25 (27%). Sens+t+v+ty and spec+f+c+ty of the f+fth toe s+gn for deep 
lymphat+c dysfunct+on were 86.4% and 12.5%, respect+vely. No stat+st+cally s+gn+f+cant correlat+on was 
found between the s+gn and lymphosc+nt+graph+c abnormal+t+es. Log+st+c regress+on d+d not reveal 
s+gn+f+cant assoc+at+ons between the f+fth toe s+gn and TI values +n e+ther l+mb. 
CONCLUSION: Deep lymphat+c dysfunct+on +s h+ghly prevalent among C0s pat+ents, suggest+ng that 
subcl+n+cal lymphat+c +mpa+rment may play a s+gn+f+cant role +n early venous symptomatology. Th+s 
underscores the +mportance of +ntegrat+ng deep lymphat+c assessment +n the early d+agnost+c 
evaluat+on of chron+c venous d+sease. Wh+le the f+fth toe s+gn emerged as a potent+ally early +nd+cator 
of lymphat+c comprom+se, +ts low spec+f+c+ty l+m+ts +ts ut+l+ty as a standalone d+agnost+c marker. It should 
therefore be +nterpreted as an adjunct+ve cl+n+cal feature rather than a def+n+t+ve d+agnost+c marker. 
Further prospect+ve stud+es are needed to conf+rm +ts d+agnost+c value and to clar+fy the role of deep 
lymphat+c +mpa+rment +n early-stage CVD. 

 
Keywords:  Lymphosc+nt+graphy, deep lymphat+c system, CEAP C0s, chron+c venous d+sease, f+fth toe 
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Pat+ents’ cl+n+cal and demograph+c character+st+cs. 

 Category N° (%) 

Sex 
F 
M 
Total 

85 (93%) 
6 (7%) 
91 (100%) 

Age (Average ± SD)  44.3 years (±14.1) 

F+fth Toes S+gn (Pos/Neg) 
Neg 
N/a 
Pos 

8 (9%) 
58 (64%) 
25 (27%) 

F+fth Toe S+gn 

B+lateral 
Left 
R+ght 
unknown 

24 (26%) 
1 ( 2%) 
0 
66 (72%) 

Lymphosc+nt+graphy Neg 
Pos 

11 (12%) 
80 (88%) 

Affected S+de 
B+lateral 
R+ght 
Left 

60 (77%) 
11 (14%) 
7 (9%) 

DLS Impa+rment No 
Yes 

14 (16%) 
74 (84%) 

Transport Index (R+ght DLS) 

0 - 9 
10 - 20 
>20 
Unknown 

10 (10%) 
12 (14%) 
14 (16%) 
55 (60%) 

Transport Index (Left DLS) 

0 - 9 
10 - 20 
>20 
Unknown 

15 (16%) 
9 (11%) 
11 (12%) 
55 (61%) 

Abbrev0at0ons: DLS: deep lymphat0c system; N/a: not ava0lable 
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OBJECTIVE: The purpose of th+s study +s to +nvest+gate the effect+veness of orthoped+c manual 
lymphat+c dra+nage techn+ques to move flu+d and soften hardened t+ssues us+ng funct+onal assessment 
of the upper extrem+ty of pat+ents after breast cancer surgery, as well as edema and pa+n scales. 
MATERIAL AND METHODS: The study +ncluded 24 pat+ents d+agnosed w+th lymphedema follow+ng 
mastectomy surgery, who rece+ved the +ntervent+on tw+ce a day, three t+mes a week for s+x weeks, and 
were evaluated for upper extrem+ty swell+ng volume assessment and shoulder jo+nt range of mot+on 
and pa+n sensory. 
RESULT: In conclus+on, th+s study demonstrates that the +ntegrated lymphat+c therapy approach of 
orthoped+c manual lymphat+c phys+otherapy +s an effect+ve treatment for reduc+ng edema, +mprov+ng 
shoulder jo+nt range of mot+on, and reduc+ng pa+n sensory +n the upper extrem+ty +n postoperat+ve 
pat+ents w+th breast cancer. 
CONCLUSION: Orthoped+c manual lymphat+c phys+otherapy w+th press-release techn+ques was 
effect+ve +n +mprov+ng upper extrem+ty edema, shoulder jo+nt range of mot+on, and pa+n +n a post-breast 
cancer surgery pat+ent. 
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+ntervent+on 

 
The 0ntervent0on for the Manual Lymph Dra0nage techn0que of the Press-Release techn0que sect0on 
 
 
 



 

result 

Var+able 
Exper+mental 
group 
(N=12) 

Control group 
(N=12 p *p<0.05  

Age(year 57.70±14.36 54.74±8.44 0.64  

We+ght(㎏) 57.80±7.90 58.47±8.41 0.61  

He+ght(㎝) 158.65±4.20 157.43±2.68 0.51  

RT:Rad+olog+cal treatment 2 1 0.11  

CT:Chem+cal treatment 4 5 0.21  

Rad+olog+cal treatment+Chem+cal 
treatment 6 6 0.17  

Post operate durat+on 7.28±6.44 8.18±10.67 0.71  

Compar+son of Upper arm volume     

Group Part 
Pre treatment 
(N=12) 
(M±SD) 

Post treatment 
(N=12) 
(M±SD) 

p 

Exper+mental group upper arm 
forearm 

31.54±3.47 
26.04±1.77 

25.87±3.61 
22.17±1.87 

0.00 
0.00 

Control group upper arm 
forearm 

28.47±2.87 
26.74±1.31 

27.61±2.12 
25.74±1.74 

0.04 
0.11 

Compar+son of ROM w+th shoulder 
jo+nt     

Group Mot+on 
Pre treatment 
(N=12) 
(M±SD) 

Post treatment 
(N=12) 
(M±SD) 

p 

Exper+mental 
group 

Flex+on 
Abduct+on 
External rotat+on 

151.50±21.48 
155.50±19.31 
63.50±10.05 

167.50±11.45 
175.50±7.01 
79.50±6.37 

0.00 
0.00 
0.00 

Control 
group 

Flex+on 
Abduct+on 
External rotat+on 

150.50±13.01 
145.50±24.13 
62.50±14.07 

153.50±21.17 
150.35±22.34 
63.47±8.54 

0.08 
0.01 
0.67 



 

Compar+son of Pa+n     

Group 
Pre 
treatment(N=12) 
(M±SD) 

Post treatment 
(N=12) 
(M±SD) 

p  

Exper+mental group 5.95±1.41 4.07±1.37 0.00  

Control group 6.04±1.96 5.78±1.44 0.06  

resurch result 
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OBJECTIVE: Th+s systemat+c rev+ew and meta-analys+s a+med to evaluate the effect of exerc+se on 
the prevent+on of cancer-related lymphoedema. 
MATERIAL AND METHODS: A search of 6 electron+c databases was undertaken to +dent+fy 
+ntervent+on stud+es publ+shed up to May 2025. Stud+es +ncluded +nd+v+duals at r+sk of cancer-related 
lymphoedema, compar+ng exerc+se to no exerc+se, and report+ng lymphoedema outcomes. G+ven the 
lack of a gold standard for lymphoedema measurement, data from all assessment methods were 
extracted, though data from object+ve measures were pr+or+t+sed over self-report when both were 
ava+lable. Meta-analyses us+ng random effects models est+mated the pooled effect of exerc+se on 
cancer-related lymphoedema. Subgroup analyses were conducted for exerc+se +ntervent+on 
character+st+cs (mode, length of +ntervent+on, superv+s+on level), lymphoedema type (upper- versus 
lower-l+mb lymphoedema), lymphoedema measurement tool and the number of lymph nodes 
d+ssected (<5 versus 5+ lymph nodes removed). 
RESULT: Seventeen stud+es (publ+shed 2002-2024), +nvolv+ng 2740 +nd+v+duals were +ncluded. Most 
(88%, n=15) stud+es focused on upper-l+mb lymphoedema post-breast cancer, and two stud+es 
+nvest+gated r+sk of lower-l+mb lymphoedema post-ovar+an (n=1) and cerv+cal (n=1) cancer. Stud+es 
var+ed w+dely +n sample character+st+cs, +ntervent+ons, outcome measures, r+sk of b+as and t+m+ng of 
assessment. Lymphoedema cases were def+ned us+ng c+rcumferences (n=4), arm volumes (n=5), 
b+oelectr+cal +mpedance analys+s (n=3), self-report (n=2), or a comb+nat+on of these methods and/or 
cl+n+c+an d+agnos+s (n=3). Relat+ve r+sk (RR) of develop+ng cancer-related lymphoedema for those +n 
the exerc+se group compared w+th the non-exerc+se group was 0.71 (95% conf+dence +nterval (CI), 
0.51 to 0.97) (F+gure 1). When the meta-analys+s was rerun exclud+ng data from stud+es that +ncluded 
1-38% of people w+th ev+dence of lymphoedema at basel+ne (9 stud+es), the RR of develop+ng 
lymphoedema was 0.65 (95%CI 0.39-1.10). 91% (n=21 study arms) +n favor of those +n the exerc+se 
group compared w+th the non-exerc+se group. Compared to non-exerc+se control groups, subgroups 
analyses’ results showed the RR of develop+ng lymphoedema for those part+c+pat+ng +n exerc+se 
+ntervent+ons last+ng 12 weeks or more, and for those +n mostly unsuperv+sed exerc+se +ntervent+ons 
was 0.69 and 0.54, respect+vely (p<0.05). 
CONCLUSION: In the past, the message was that exerc+se d+d not cause cancer-related 
lymphoedema. These f+nd+ngs are pract+ce-chang+ng, as we now have sc+ent+f+c ev+dence that 
supports the role of exerc+se +n the prevent+on of cancer-related lymphoedema, w+th the effect s+ze 
cons+dered cl+n+cally mean+ngful and supported stat+st+cally. 
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F+gure 1. 

 
Meta-analys0s of exerc0se tr0als evaluat0ng the effect of exerc0se on the prevent0on of lymphedema, 
us0ng cumulat0ve 0nc0dence or po0nt prevalence. An RR less than 1 suggests reduced r0sk of 
lymphedema for those 0n the exerc0se 0ntervent0on groups. 
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OBJECTIVE: To evaluate the effects of myofasc+al cha+n and acupo+nt release techn+ques and manual 
lymphat+c dra+nage, appl+ed both +ndependently and +n comb+nat+on, on allev+at+ng shoulder mob+l+ty 
l+m+tat+ons follow+ng breast cancer surgery. 
MATERIAL AND METHODS: Th+s study +s a random+zed, controlled, double-bl+nd exper+mental tr+al. 
Women aged 30 to 60 years who had undergone s+mple (total) mastectomy, mod+f+ed rad+cal 
mastectomy, or breast-conserv+ng surgery w+th accompany+ng ax+llary lymph node d+ssect+on w+th+n 
the last 1 year and who exh+b+ted shoulder jo+nt mob+l+ty restr+ct+ons secondary to breast surgery were 
+ncluded. Part+c+pants were allocated +nto four groups for treatment as follows: Control Group: 
Convent+onal phys+otherapy program (CT); Exper+mental Group 1: CT plus Manual Lymphat+c 
Dra+nage (MLD); Exper+mental Group 2: CT plus Acupo+nt Release (AR) techn+ques; and Exper+mental 
Group 3: CT comb+ned w+th MLD and AR techn+ques were appl+ed. All part+c+pants rece+ved treatment 
tw+ce weekly for s+x-weeks. Evaluat+ons were performed at three t+me po+nts: pre-treatment, 
+mmed+ately post-treatment, and at one-month follow-up. 
RESULT: The prel+m+nary f+nd+ngs demonstrated that all groups exper+enced s+gn+f+cant +mprovements 
+n pressure-pa+n threshold, jo+nt range of mot+on, and pa+n +ntens+ty. L+kew+se, anx+ety and depress+on 
levels and funct+onal status +mproved across all groups +n response to the +ntervent+on, and these 
ga+ns were susta+ned at one-month follow-up. However, no cons+stent change was observed +n the 
elast+c+ty of the breast scar t+ssue. 
CONCLUSION: Ne+ther the +solated nor the comb+ned appl+cat+on of MLD and AR techn+ques confers 
any super+or+ty over convent+onal phys+otherapy protocols. Stat+st+cal analyses performed on an 
enlarged pat+ent cohort would y+eld more rel+able conclus+ons on th+s matter. 
 
Th+s project was supported by TÜBİTAK (1002-A/ 123S163) and the Sc+ent+f+c Research Projects 
Coord+nat+on Un+t of IMU (2023-KDT-SB-0002). 
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OBJECTIVE: To descr+be upper-body funct+on after breast cancer d+agnos+s, and to evaluate whether 
decl+nes +n upper-body funct+on after breast cancer d+agnos+s pred+ct breast cancer-related 
lymphoedema. 
MATERIAL AND METHODS: The North Carol+na Breast Cancer Study +s a long+tud+nal, prospect+ve, 
populat+on-based cohort study +nvolv+ng women d+agnosed w+th +nvas+ve breast cancer (n=2998). 
Upper-body funct+on and breast cancer-related lymphoedema were assessed at basel+ne (between 2- 
to 9-months post-d+agnos+s) and at 2 and 7-year follow-up. Upper-body funct+on was assessed w+th 
the Qu+ck D+sab+l+t+es of the Arm, Shoulder, and Hand (Qu+ckDASH) quest+onna+re. The val+dated tool 
+ncludes 11 +tems w+th a total poss+ble score rang+ng from 0 to 100. A change score of +13 po+nts was 
def+ned a pr+or+ as be+ng a cl+n+cally relevant decl+ne +n upper-body funct+on. Inc+dence of breast 
cancer-related lymphoedema was collected v+a self-report of a cl+n+cal d+agnos+s. Log+st+c regress+ons 
were used to explore the pred+ct+ve relat+onsh+p between change +n upper-body funct+on (that +s, those 
who reported decl+nes +n upper-body funct+on between basel+ne and 2-year follow up, compared w+th 
those who reported no change or +mprovements +n upper-body funct+on) and breast cancer-related 
lymphoedema at 2- and 7-years after d+agnos+s, adjusted for part+c+pant’s age, race, body mass +ndex 
at basel+ne, cancer stage at d+agnos+s, number of extracted lymph nodes, and treatment type (surgery, 
surgery and rad+at+on, surgery and chemotherapy, or surgery and rad+at+on and chemotherapy). 
RESULT: The mean age of the total sample was 52 years, 48% reported body mass +ndex >30 kg/m², 
and the med+an number of exam+ned lymph nodes was 4 (m+n+mum, max+mum: 0, 57). Decl+nes +n 
upper-body funct+on between basel+ne and 2--years post-d+agnos+s were reported +n 16.4% of women. 
Compared w+th those who reported e+ther no change or +mprovements +n upper-body funct+on between 
basel+ne and 2 -year follow-up, worsen+ng upper-body funct+on was assoc+ated w+th a >2-fold +ncrease 
+n the odds of report+ng breast cancer-related lymphoedema at 2- and 7-years after d+agnos+s (OR 
(95% Conf+dence Interval): 2.26 (1.75, 2.92) and 2.04 (1.56, 2.66), respect+vely). 
CONCLUSION: These results support the need for early +dent+f+cat+on and subsequent management 
of +mpa+rments +n upper-body funct+on to reduce development of lymphoedema. 

Keywords:  breast cancer, upper-body funct+on, lymphedema, cohort study. 
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OBJECTIVE: Through h+story of anatomy of the lymphat+c vessels the authors evoke the f+rst 
+nject+ons and the d+fferent solut+ons used by anatom+sts.From Mascagn+ to Papam+lt+ades they expla+n 
the h+stor+cal +mportance of Gerota's solut+on wh+ch represented a corner stone of anatom+cal 
research; but they want to prove that +n the second part of the XX e century +mportant progress of 
techn+cs allowed excellent results +n many f+elds.That +s the result of Papam+lt+ades solut+on that +s 
colored cedar o+l.But we personnally add a stone +n th+s ed+f+ce us+ng colored ch+na wood o+l an 
bakel+te. 
MATERIAL AND METHODS: 460 corpses essent+ally fetuses or st+ll borns were used for the study. 
180 for lymphat+c vessels of the stomach 
130 for lymphat+cs of pancreas 
50 for lymphat+cs of lung 
40 for lymphat+cs of thyro+d 
20 for lymphat+cs of esophagus 
40 for lymphat+cs of upper and lower l+mbs 
Gerota's solut+on Papam+lt+ades solut+on and personnal Ch+na wood o+l were used 
RESULT: The results obta+ned by Papam+lt+ades and personnal Ch+na wood o+l seemed better for us: 
better d+fus+on of solut+on and more beaut+full aspect. 
But th+s anatom+cal study on cadavers conv+nced us that study on corpses do not allow the anatom+st 
to speak of lymphat+c dra+nage but only to g+ve descrp+t+on of the channels w+thout concept of terr+tory. 
CONCLUSION: The anatom+cal study of lymphat+c vessels on corpses +s st+ll now of great +mportance 
for some paradoxal spreads of cancerous cells wh+ch were not expla+ned seemed l+nked to unknown 
anatomy 
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OBJECTIVE: Lymphedema +s an often overlooked and underest+mated cond+t+on, and th+s progress+ve 
chron+c d+sease has ser+ous +mpl+cat+ons on pat+ents’ qual+ty of l+fe. Rad+otherapy after lymph node 
d+ssect+on has s+gn+f+cantly +ncreased the r+sk of develop+ng extrem+ty lymphedema. The ma+n goal +n 
lymphedema management +s to prevent rather than cure. Prophylact+c procedures l+ke LymPHA and 
d+stal LVA (Lymphat+covenous anastomos+s) are w+dely pract+sed and reported for upper extrem+ty 
lymphedema prevent+on post ax+llary nodal clearance for breast les+ons. To our knowledge, there +s no 
current study regard+ng d+stal LVA for lower l+mb lymphedema prevent+on. We report a p+lot study of 
appl+cab+l+ty of prophylact+c d+stal LVAs after +ngu+nal nodal clearance. 
CASE: Four pat+ents who underwent prophylact+c LVA d+stal to the gro+n, along w+th a ped+cled 
anterolateral th+gh flap for gro+n cover after complete +ngu+nal lymph node d+ssect+on were analysed. 
All pat+ents had pelv+c and per+neal mal+gnanc+es and rece+ved post operat+ve rad+otherapy. The+r 
character+st+cs, operat+ve deta+ls, postoperat+ve compl+cat+ons and follow-up course was noted. 
B+o+mpedance and volume assessments were recorded for assess+ng development of lymphedema. 
RESULT: All 4 pat+ents had an uneventful postoperat+ve course w+thout any early nor late surg+cal 
compl+cat+ons. The average follow-up per+od was 14.6 months. We observed no surg+cal s+te wound 
related compl+cat+ons or extrem+ty lymphedema development throughout the post-surg+cal follow-up. 
Trans+ent lymphorrhoea typ+cally seen after major +ngu+nal nodal d+ssect+on and sk+n exc+s+on was also 
reduced +n +ntens+ty and durat+on. Also, we observed no +ncrease +n l+mb d+ameter and volume 
measured at 1, 3, 6 and 12 months postoperat+vely. 
CONCLUSION:  In our exper+ence, perform+ng d+stal LVA after gro+n lymphadenectomy has the 
advantages of be+ng oncolog+cally safe, away from the rad+at+on zone, enta+ls a better lymphat+c and 
ve+n match, ensures lesser back pressure +n ve+ns and a more rel+able and eas+er superf+c+al 
anastomos+s. The prel+m+nary report of th+s novel techn+que when appl+ed +n selected pat+ents at h+gh 
r+sk of develop+ng post-surg+cal lymphedema +s encourag+ng. Although, standard+sed protocol for 
select+on of h+gh r+sk pat+ents and a larger sample s+ze +s needed for assess+ng feas+b+l+ty and 
super+or+ty +n a cl+n+cal sett+ng. 
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OBJECTIVE: Desp+te var+ous therapeut+c opt+ons, ev+dence rema+ns l+m+ted on opt+mal med+cal or 
surg+cal management of gen+tal lymphedema +n male pat+ents. Th+s study evaluated postoperat+ve 
outcomes of male pat+ents undergo+ng a comb+nat+on of the Charles Procedure and lymphat+c 
superf+c+al c+rcumflex +l+ac artery perforator (SCIP) flap reconstruct+on for penoscrotal lymphedema. 
MATERIAL AND METHODS: Male pat+ents w+th Internat+onal Soc+ety of Lymphology stage III gen+tal 
lymphedema +nvolv+ng the scrotum and pen+s were +ncluded. All underwent the Charles Procedure 
comb+ned w+th b+lateral ped+cled lymphat+c SCIP flap transfer. Data on demograph+cs, +ndocyan+ne 
green lymphography and lymphosc+nt+graphy f+nd+ngs, symptom durat+on, pre- and postoperat+ve 
durat+on of complex decongest+ve therapy (CDT), est+mated blood loss, surg+cal t+me, length of stay, 
and compl+cat+ons were analyzed. Gen+tal Lymphedema Score (GLS) were evaluated. 
RESULT: E+ght pat+ents were +ncluded. The mean age was 43 years, and BMI was 28.4 kg/m2. The 
mean follow-up was 34 months. Secondary gen+tal lymphedema was the most common type (75%). 
The average we+ght of resected lymphedematous t+ssue was 1772.7 g. The mean est+mated blood 
loss was 200.6 mL, and mean surg+cal t+me was 160 m+n. Two pat+ents (25%) exper+enced 
postoperat+ve compl+cat+ons: one developed seroma format+on and deh+scence, wh+le the other had 
part+al sk+n graft loss. No cases of lymphedema recurrence were observed. Sexual dysfunct+on 
+mproved +n all pat+ents (87.5% versus 0%; p < 0.001). GLS scores s+gn+f+cantly decreased after the 
procedure (6.6 versus 0.6; p < 0.001). 
CONCLUSION: The comb+ned Charles Procedure and b+lateral lymphat+c SCIP flap transfer +s an 
effect+ve surg+cal approach for penoscrotal lymphedema, opt+m+z+ng postoperat+ve outcomes w+th a 
low compl+cat+on and recurrence rate. 
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OBJECTIVE: L+pedema +s a chron+c cond+t+on character+zed by abnormal fat d+str+but+on, pr+mar+ly 
affect+ng the lower extrem+t+es and often lead+ng to s+gn+f+cant phys+cal and psycholog+cal d+stress. 
Recent advancements +n treatment modal+t+es have expanded the therapeut+c landscape for manag+ng 
th+s complex d+sorder. Th+s congress presentat+on w+ll explore modern ab+l+t+es +n l+pedema treatment, 
emphas+z+ng the +ntegrat+on of surg+cal and non-surg+cal approaches to opt+m+ze pat+ent outcomes. 
CASE: We w+ll d+scuss the role power-ass+sted l+posuct+on as a pr+mary +ntervent+on, h+ghl+ght+ng +ts 
effect+veness +n reduc+ng excess+ve ad+pose t+ssue wh+le preserv+ng lymphat+c funct+on w+th ICG 
Lympography. Add+t+onally, we w+ll exam+ne the +mportance of conservat+ve management strateg+es, 
+nclud+ng compress+on therapy and manual lymphat+c dra+nage, wh+ch play a cruc+al role +n symptom 
rel+ef and +mprov+ng qual+ty of l+fe. 
RESULT: Emerg+ng technolog+es, such as advanced +mag+ng techn+ques, w+ll be rev+ewed for the+r 
ut+l+ty +n accurately d+agnos+ng l+pedema and gu+d+ng treatment dec+s+ons. Furthermore, we w+ll present 
case stud+es +llustrat+ng the successful appl+cat+on of comb+ned surg+cal, +nclud+ng sk+n debulk+ng 
procedures, and non-surg+cal +ntervent+ons l+ke CDT to ach+eve both aesthet+c and funct+onal 
+mprovements. 
 
Th+s presentat+on a+ms to prov+de a comprehens+ve overv+ew of current best pract+ces +n l+pedema 
management, emphas+z+ng a mult+d+sc+pl+nary approach that encompasses surg+cal +nnovat+on and 
support+ve care to enhance pat+ent well-be+ng. 
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One of the cases, d+fferent stages 

 
 
 
 
 
 
 
 



 

OP-120 
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OBJECTIVE: Mass+ve local+zed lymphedema (MLL) +s a rare but progress+ve d+sease character+zed by 
large soft t+ssue masses caused by lymphat+c obstruct+on, most commonly seen +n morb+dly obese 
+nd+v+duals. It pr+mar+ly affects the med+al th+gh, lower abdom+nal reg+on, and gro+n. MLL leads to 
hyg+ene and mob+l+ty problems, decreased qual+ty of l+fe, and recurrent +nfect+ons. Conservat+ve 
treatments, espec+ally +n the long term, show l+m+ted eff+cacy, and surg+cal exc+s+on often +s the only 
effect+ve treatment opt+on. 
Class+cal ell+pt+cal exc+s+on techn+ques commonly reported +n the l+terature are assoc+ated w+th 
compl+cat+ons such as h+gh t+ssue tens+on, wound deh+scence, and +nfect+on as well as contour 
deform+t+es. In th+s study, we descr+be a novel exc+s+on plann+ng and accompany+ng reconstruct+on 
method for med+al th+gh MLL. We def+ne th+s as ‘’funct+onal exc+s+on’’ comb+ned w+th reconstruct+on 
us+ng a poster+or th+gh-based fasc+ocutaneous flap, termed the “book-cover flap.” 
CASE: A total of 11 pat+ents (7 w+th un+lateral and 4 w+th b+lateral) MLL unrespons+ve to conservat+ve 
therapy underwent s+ngle-stage, exc+s+on of the med+al th+gh MLL and reconstruct+on w+th ‘’book-
cover’’flap. B+lateral cases were done 6 months apart between each extrem+ty. 13 of the extrem+t+es 
concom+tantly underwent l+posuct+on for subcutaneous debulk+ng of the f+brot+c ad+pose t+ssue. 
Surg+cal Techn+que: The MLL mass located +n the med+al th+gh reg+on was pos+t+oned freely on the 
table w+th the legs abducted. The anter+or and med+al borders of the mass were +ncluded w+th+n the 
exc+s+on f+eld, wh+le the poster+or port+on was planned as a th+gh-based flap. After sk+n +nc+s+ons, the 
mass was separated from the th+gh us+ng a b+manual “crack+ng” techn+que. The deep fasc+a as well as 
some deep subcutaneous t+ssue preserved +n order to preserve deeper lymphat+c structures, m+n+m+ze 
bleed+ng, and prevent +njury to neurovascular structures. The result+ng defect was closed w+th a 
predes+gned poster+orly based flap +n a “book-cover” fash+on. The flap was des+gned such that the 
d+stance from the anter+or stalk of the mass to the poster+or stalk equaled the d+stance from the 
poster+or stalk of the mass to the med+al aspect of the mass. Thus a ‘’book-cover’’ was created that 
could be d+rectly transposed to the defect w+th complete closure.The f+nal flap s+ze adjustments and 
were done once the mass was removed. The flap was sutured +n mult+ple layers to the defect. The 
exc+sed t+ssues were evaluated h+stopatholog+cally for the presence of any mal+gnanc+es. 
RESULT: All pat+ents had +mprovement of qual+ty of l+fe and h+gh sat+sfact+on from the procedure. No 
flap necros+s, wound deh+scence, or major wound compl+cat+ons were observed. There were no 
contour deform+t+es or sk+n texture m+smatches +n the th+gh. Dur+ng long-term follow-up, no recurrence 
of lymphedema or development of ang+osarcoma was detected at the surg+cal s+te. 
Funct+onal exc+s+on comb+ned w+th reconstruct+on us+ng the “book-cover flap” offers a pract+cal, safe, 
and effect+ve surg+cal opt+on for closure follow+ng exc+s+on of large MLL masses, part+cularly +n the 
med+al th+gh reg+on. Th+s techn+que has advantages over convent+onal methods, +nclud+ng reduced 
wound compl+cat+ons related to h+gh t+ssue tens+on, durable t+ssue coverage, and prevent+on of 
contour deform+t+es. 
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Th+gh MLL and Book-Cover Flap 

 
(Upper) Preoperat0ve photos of med0al th0gh MLL. Anter0or and Poster0or (Bottom) Postoperat0ve 
photos of th0gh reconstructed w0th Book-Cover Flap. Anter0or, Obl0que, and Poster0or 
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OBJECTIVE: Lymphedema +s a chron+c, progress+ve cond+t+on that most commonly affects the 
extrem+t+es. In advanced stages, conservat+ve treatment +s often no longer effect+ve, and surgery 
becomes necessary. Th+s study presents a surg+cal techn+que for advanced, soft-t+ssue-predom+nant 
lymphedema of the lower l+mb, comb+n+ng exc+s+onal surgery w+th l+posuct+on. The goals are to reduce 
overall l+mb volume, remove excess sk+n, +mprove funct+on, and m+n+m+ze postoperat+ve compl+cat+ons 
CASE: N+ne pat+ents w+th advanced lower l+mb lymphedema (8 w+th un+lateral and 1 w+th b+lateral 
+nvolvement) who d+d not respond to conservat+ve treatment were +ncluded. All had a h+story of 
oncolog+c surgery and rad+otherapy. Before surgery, l+mb c+rcumferences were measured at standard 
anatom+cal po+nts. 
Surg+cal Techn+que: Target surg+cal areas was from the ankle to the m+dth+gh. The procedure began 
w+th stepw+se tumescent +nf+ltrat+on and l+posuct+on +n four def+ned reg+ons. In add+t+on dorsal foot 
l+posuct+on was also performed. Once c+rcumferent+al l+posuct+on was performed there was excess 
lose sk+n and subcutaneous t+ssue mostly +n the med+al aspect of the leg. Th+s was max+mally pulled 
creat+ng a t+ght approx+mat+on of the sk+n at the anter+or poster+or and lateral aspects of the leg. The 
base stalk of the med+al lose sk+n corresponded to the central med+a +nc+s+on s+tes for the exc+s+on. A 
b+manual exam was performed to assure tens+on free pr+mary closure. Dra+ns were placed +n selected 
cases. Postoperat+ve care +ncluded compress+on therapy for 4 weeks, phys+cal therapy for 8 weeks, 
and trans+t+on to compress+on garments start+ng +n the th+rd postoperat+ve month. In b+lateral cases, the 
more affected l+mb was treated f+rst, w+th the second surgery performed after a 6-month +nterval. In 
total, 10 l+mbs were operated on. The amount of t+ssue removed, both l+posuct+on volume and sk+n 
exc+s+on area, were documented. One-year follow-up measurements were obta+ned from standard+zed 
anatom+cal landmarks and compared w+th basel+ne. 
RESULT: M+nor wound deh+scence was observed +n two pat+ents. There were no cases of seroma or 
+nfect+on. All pat+ents reported clear +mprovements +n qual+ty of l+fe and da+ly funct+on. L+mb 
c+rcumference was s+gn+f+cantly reduced. No recurrences or late +nfect+ons were seen dur+ng follow-up 
beyond one year. In add+t+on to reduced leg volume, pat+ents also exper+enced overall we+ght loss. 
Some reported a not+ceable decrease +n heav+ness and c+rcumference even +n non-operated areas, 
+nclud+ng the contralateral leg and upper th+gh. Qual+ty-of-l+fe +mprovements were cons+stently reported 
across all pat+ents. 
For pat+ents w+th advanced-stage but predom+nantly soft-t+ssue lymphedema, l+posuct+on-ass+sted 
exc+s+onal surgery offers a less morb+d, more aesthet+cally and funct+onally favorable alternat+ve to 
class+c procedures l+ke the Charles or Homans techn+que or even l+posuct+on by +tself. Moreover, +t 
addresses common +ssues seen +n l+posuct+on-only approaches—such as sk+n redundancy, seroma, 
and t+ssue necros+s. The t+ssue debulk+ng ach+eved through l+posuct+on enhances flap mob+l+ty, 
allow+ng for safer resect+ons. In carefully selected pat+ents, th+s comb+ned techn+que reduces 
compl+cat+on rates and +mproves pat+ent sat+sfact+on. 
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L+posuct+on ass+sted Reduct+ve Exc+s+on of Lower Extrem+ty Lymphedema 

 
(Upper Case) Preoperat0ve photo. B0lateral lower extrem0ty lymphedema (Lower Case) Postoperat0ve 
photo of operated left lower extrem0ty. 
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OBJECTIVE: Lymphedema +s a chron+c and progress+ve - +n case of absence of correct treatment - 
d+sease, requ+r+ng long-term, mult+d+mens+onal management, that affects around 300 m+ll+ons pat+ents 
all over the world. And desp+te ex+st+ng var+ous modern treatment opt+ons, both conservat+ve and 
surg+cal, st+ll one of the ma+n problems +s to ma+nta+n the results of the treatment. Pat+ent compl+ance +s 
cr+t+cal +n both conservat+ve and surg+cal treatment pathways, yet adherence rema+ns low due to a 
complex +nterplay of factors. Th+s study a+med to systemat+cally +dent+fy and categor+ze the barr+ers to 
compl+ance +n lymphedema treatment and propose ev+dence-based strateg+es to +mprove long-term 
adherence. 
MATERIAL AND METHODS: A comprehens+ve rev+ew of publ+shed l+terature, cl+n+cal gu+del+nes, and 
real-world pat+ent data was conducted, supported by cl+n+cal exper+ence from mult+d+sc+pl+nary 
lymphedema care teams. Compl+ance factors were analyzed across pat+ent, d+sease, treatment, and 
healthcare system doma+ns. Spec+f+c attent+on was g+ven to adherence dur+ng the two phases of 
Complete Decongest+ve Therapy (CDT), as well as pre- and post-operat+ve compl+ance +n surg+cal 
+ntervent+ons. Pract+cal recommendat+ons were developed from both ev+dence and observed cl+n+cal 
outcomes. 
RESULT: Mult+ple key barr+ers to compl+ance were +dent+f+ed: 
• Pat+ent-related: psycholog+cal fat+gue, unreal+st+c expectat+ons, lack of d+sease understand+ng, 
phys+cal l+m+tat+ons, and poor pat+ent–prov+der commun+cat+on. 
• D+sease-related: sever+ty and v+s+b+l+ty of symptoms, comorb+d+t+es, and funct+onal +mpa+rment. 
• Treatment-related: complex+ty of CDT reg+mens, s+de effects of compress+on therapy, +nadequate 
garment f+t, and access+b+l+ty of tra+ned prov+ders. 
• Healthcare system-related: cost of treatment and garments, lack of +nsurance coverage, long wa+t+ng 
t+mes, and l+m+ted access to qual+f+ed care. 
In Phase I of CDT, non-compl+ance was frequently l+nked to d+scomfort from bandag+ng, poor 
techn+que, or unclear treatment goals. In Phase II, self-management challenges, garment-related 
+ssues, and mot+vat+onal decl+ne were predom+nant. 
In surg+cal management, compl+ance w+th conservat+ve protocols before and after +ntervent+on was 
found to s+gn+f+cantly +nfluence surg+cal outcomes. M+scommun+cat+on between team members and 
unreal+st+c pat+ent expectat+ons further +mpa+red adherence. 
 
The f+nd+ngs h+ghl+ght that non-compl+ance +n lymphedema management +s not s+mply pat+ent 
d+sobed+ence but a mult+factor+al +ssue requ+r+ng coord+nated solut+ons. Ta+lored pat+ent educat+on, 
structured treatment pathways, and long-term psycholog+cal and cl+n+cal support are essent+al. 
Compress+on garment adherence, +n part+cular, requ+res profess+onal select+on, regular superv+s+on, 
and pat+ent-centered adjustments. Furthermore, system+c efforts are needed to +mprove access to 
care and al+gn cl+n+cal recommendat+ons among prov+ders. 



 

Pat+ent mot+vat+on and understand+ng were +dent+f+ed as mod+f+able pred+ctors of adherence, 
emphas+z+ng the need for better commun+cat+on tools, v+deo educat+on, and engagement w+th pat+ent 
commun+t+es. Importantly, where structured support systems ex+sted, compl+ance and treatment 
outcomes +mproved s+gn+f+cantly. 
CONCLUSION: Compl+ance and adherence +n lymphedema care must be act+vely cult+vated through 
educat+on, access+ble resources, system+c supports and tructured team-based approaches, where a 
pat+ent +s an act+ve part of the team. Cl+n+c+ans must pr+or+t+ze real+st+c goal sett+ng, re+nforce pat+ent 
autonomy, and ensure cont+nu+ty of care to ma+nta+n long-term adherence. Address+ng barr+ers at all 
levels - from +nd+v+dual to +nst+tut+ona l - +s essent+al to max+m+ze treatment eff+cacy and +mprove pat+ent 
qual+ty of l+fe. 
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OBJECTIVE: Th+s study a+ms to present the current state of the art +n Complete Decongest+ve 
Therapy (CDT) for lymphedema treatment, focus+ng on +ts overall eff+cacy and the contr+but+on of 
+nd+v+dual components: Manual Lymphat+c Dra+nage (MLD), compress+on therapy, exerc+se and 
adjunct Interm+ttent Pneumat+c Compress+on (IPC). 
MATERIAL AND METHODS: A structured l+terature search (PubMed, Cochrane L+brary, Embase and 
Medl+ne databases) targeted Engl+sh-language art+cles from 2020 to Apr+l 2025. Inclus+on cr+ter+a 
compr+sed systemat+c rev+ews, meta-analyses, random+zed cl+n+cal tr+als (RCTs) and expert gu+del+nes 
evaluat+ng the eff+cacy of CDT or +ts +nd+v+dual or comb+ned components. Outcomes assesed +ncluded 
l+mb volume reduct+on, symptom rel+ef, l+mb funct+on and pat+ent reported QoL. The rev+ew follows a 
narrat+ve synthes+s due to var+ab+l+ty +n study des+gn and endpo+nts. 
RESULT: CDT +s the most effect+ve conservat+ve strategy for manag+ng lymphedema, w+th moderate-
qual+ty ev+dence support+ng +ts effect+veness +n volume reduct+on, symptom rel+ef, +mproved funct+on 
and enhanced QoL. MLD +s safe and effect+ve +n reduc+ng arm volume +n m+ld breast cancer-related 
lymphedema (BCRL), but shows no added benef+t +n advanced cases. MLD has been assoc+ated w+th 
reduct+ons BCRL +nc+dence, pa+n and other symptoms, part+cularly when appl+ed cons+stently and over 
extended per+ods. Compress+on therapy +s the most +mportant component +n both phases of CDT. In 
add+t+on, +t decreases and ma+nta+ns l+mb volume, prevents erys+pelas, reduces the r+sk of recurrent 
ep+sodes, and may also reduce the +nc+dence and delay the onset of BCRL. Exerc+se therapy has 
l+m+ted eff+cacy +n reduc+ng l+mb volume but does not exacerbate lymphoedema symptoms or 
contr+bute to +ncreased arm volume. Structured exerc+se programmes s+gn+f+cantly enhance upper l+mb 
funct+on and qual+ty of l+fe. IPC may serve as a useful short-term adjunct +n selected pat+ents, though 
long-term eff+cacy rema+ns uncerta+n w+thout cont+nued treatment. 
CONCLUSION: CDT, as a comprehens+ve approach, rema+ns the gold standard for conservat+ve 
lymphedema management. Compress+on therapy +s the most cr+t+cal component +n ach+ev+ng and 
ma+nta+n+ng l+mb volume reduct+on. Although MLD and exerc+se have l+m+ted +mpact on l+mb volume 
reduct+on, they s+gn+f+cantly contr+bute to reduc+ng pa+n and +mprov+ng l+mb funct+on and qual+ty of l+fe. 
IPC represents a valuable short-term adjunct+ve therapy +n select pat+ents, although susta+ned benef+ts 
l+kely requ+re ongo+ng treatment. Further standard+zed, long-term research +s needed to ref+ne CDT 
protocols and val+date component-spec+f+c roles. 
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Oral Presentat+on: Manag+ng scar t+ssue after breast cancer surgery and rad+otherapy 
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OBJECTIVE: Explore the benef+ts of scar massage for common compl+cat+ons after breast cancer 
surgery and rad+otherapy 
CASE: Breast cancer surgery and rad+otherapy can result +n s+gn+f+cant scar t+ssue format+on, lead+ng 
to pa+n, restr+cted mob+l+ty, f+bros+s, and emot+onal d+stress. Us+ng a hol+st+c scar massage method to 
g+ve a pat+ent-centered, +ntegrat+ve approach to post-surg+cal scar management, comb+n+ng manual 
therapy, myofasc+al release, and d+aphgramat+c techn+ques to promote opt+mal heal+ng. Th+s method 
a+ms to +mprove t+ssue pl+ab+l+ty, reduce adhes+ons, enhance c+rculat+on, and support emot+onal well-
be+ng and +s +deal alongs+de lymphoedema treatment. 
 
Th+s presentat+on w+ll explore the mechan+sms beh+nd scar format+on, the +mpact of rad+otherapy on 
t+ssue +ntegr+ty, and common compl+cat+ons that can be treated such as ax+llary web syndrome 
(cord+ng) and capsular contracture. Look+ng at the role of spec+al+zed massage techn+ques +n restor+ng 
movement and comfort. 
RESULT: Case stud+es and prel+m+nary outcomes w+ll be d+scussed to h+ghl+ght the method’s 
effect+veness. The Restore approach empowers pat+ents by prov+d+ng a gentle, non-+nvas+ve solut+on 
to scar-related challenges, +mprov+ng both phys+cal funct+on and qual+ty of l+fe +n breast cancer 
surv+vors. 
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OBJECTIVE: Cellul+t+s +s a +nflammatory +nf+ltrat+ve d+sease aroused by ord+nary germs. 
Target zones of cellul+t+s are subcutaneous soft t+ssues and per+pheral lymph system.If cellul+t+s +s 
aroused by Haemol+tycus Steptoccocus +t +s named erys+pelas. 
 
Cellul+t+s +s formed as consequences of dermatoses,lymphoedema and t+ssues trauma, vascular or 
nonvascular or+g+ne. It +s k+nd of acute compartment syndrome,w+th haemodynam+c consequences 
(edema,+nf+ltrat+on and spec+f+c dermatoses and/or soft f+brous t+ssue ). 
MATERIAL AND METHODS: A+m of th+s stady +s a exam of leg ve+ns system at pat+ents w+th relapse 
cellul+t+s. 
 
Method. We used Color Dupllex Scan for a exam+nat+on of 57 pat+ents,31 male,26 female,average 
aged 54,w+th one or more relapses of cellul+t+s and lymphoedema. 
RESULT: .Dom+nant echosonograph+c f+nd+ng +s a d+latat+on and +nsuff+t+t+enty of V.Popl+tea ( 40 
pat+ents, 70% of all ), mostly postthrombot+c et+ology. 
Two pat+ents had a complete opstruct+on V.Popl+teae by the thromb 
 
Others pat+ents (15) had a +nsuff+t+enty of d+rect perforantes ve+ns on the calf and d+latat+on of Venae 
Saph. Magnae and Parvae or only var+cose branches of superf+t+al ve+ns. 
CONCLUSION: V.Popl+tea +s very burdened ve+n because of great number of foot and calf ve+ns flow 
+nto +t. 
Relapse of cellul+t+s leads to the development the elephanth+as+s. 
 
Color Duplex scan f+nd+ngs po+nts to s+gn+f+cance the d+sturbance of V.Popl+tea as a r+sk factor +n 
cellul+t+s et+ology. 
It also po+nts that prevent+ve treatment th+s haemodyanam+c d+sturbance ( ve+ns stas+s, edema) have 
+mportante role on the cellul+t+s prevent+on. 

 
 
Keywords:  RECIDIVANTE CELLULITIS;VARICOSE VEINS; LYMPHOEDEMA 
 
 
 
 
 
 



 

OP-126 
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OBJECTIVE: Lymphedema +s a chron+c d+sease that progresses w+thout a proper treatment and 
affects more than 300 m+ll+on pat+ents worldw+de. One of the keys to successful management +s the 
establ+shment of profess+onal centers offer+ng effect+ve solut+ons alongs+de advanced d+agnost+c and 
therapeut+c approaches. The LE&RN Centers of Excellence (COE) represent a geograph+cally d+verse 
network of mult+d+sc+pl+nary cl+n+cal care centers for +nd+v+duals affected by lymphat+c d+seases. These 
centers also prov+de profess+onal educat+on, engage +n cl+n+cal research, and collaborate w+th LE&RN 
locally and +nternat+onally to +mprove the l+ves of pat+ents and the+r fam+l+es. 
The Russ+an lymphology team at Phys+oLympha set a goal to reach these h+gh standards and prov+de 
the best support and treatment solut+ons across the CIS countr+es reg+on. 
CASE: A comprehens+ve system was developed at Phys+oLympha to meet the h+ghest +nternat+onal 
standards. 
The mult+d+sc+pl+nary cl+n+cal team +ncludes general pract+t+oners/ped+atr+c+ans, oncolog+sts, surgeons, 
rehab+l+tat+on doctors, and phys+otherap+sts. Th+s allows the cl+n+c to serve a broad spectrum of 
pat+ents—ch+ldren and adults—w+th cancer related lymphedema, mal+gnant lymphoedema, obes+ty 
related lymphoedema and l+pedema. Full rehab+l+tat+on programs are also offered for those 
exper+enc+ng movement d+ff+cult+es, pa+n syndromes, and related cond+t+ons. 
Med+cal personnel are tra+ned +n Complete Decongest+ve Therapy (CDT) at Germany’s Foeld+ College 
and through Klose Tra+n+ng. Cont+nuous profess+onal development +s ensured through regular 
part+c+pat+on +n advanced courses. 
The cl+n+c uses top-qual+ty European bandages dur+ng the f+rst phase of treatment, and custom-made 
RAL-standard compress+on garments dur+ng the second. The ma+ntenance phase +s closely 
superv+sed. 
In+t+al and follow-up assessments are conducted us+ng Per+K+t and the LymphScanner mo+sture meter. 
Ultrasound and ICG-lymphography are also ava+lable when prescr+bed. For more advanced 
d+agnost+cs—such as MR lymphography, lymphosc+nt+graphy, and ang+ography—the cl+n+c 
collaborates w+th partner hosp+tals. 
When surg+cal treatment +s +nd+cated, Phys+oLympha works w+th two reconstruct+ve and plast+c 
surgeons tra+ned at RMES (reconstruct+ve M+crosurgery European School by Dr Jaume Mas+a), 
offer+ng nearly all forms of lymphat+c surgery. The cl+n+c manages pre-operat+ve preparat+on and post-
operat+ve follow-up. 
In add+t+on to cl+n+cal serv+ces, Phys+oLympha engages +n sc+ent+f+c research (e.g., B+oBr+dge comb+ned 
w+th conservat+ve therapy, Res+stance exerc+se +n lymphedema management) and contr+butes to 
nat+onal med+cal gu+del+nes for lymphedema treatment. 
One of +ts key educat+onal +n+t+at+ves +ncludes a School for pat+ents offer+ng prevent+on and treatment 



 

educat+on, knowledge shar+ng v+a Telegram channels and a free support chat answered by the 
spec+al+sts at Phys+oLympha. Pat+ents can ask quest+ons, access wr+tten/ v+deo resources, lectures, 
exerc+se gu+des, and da+ly care t+ps. Aleksandra Rovnaya, CEO of Phys+oLympha and Cha+r of the 
LE&RN Russ+an Chapter, leads annual event for World Lymphedema Day for the pat+ents of CIS 
reg+on and promotes awareness through campa+gns l+ke LE&RN’s "Run and Walk to F+ght Lymphat+c 
D+seases." 
Phys+oLympha +s also deeply +nvolved +n tra+n+ng healthcare profess+onals throughout Russ+a and the 
CIS, del+ver+ng ded+cated courses on lymphedema treatment. 
RESULT: In 2024, Phys+oLympha was cert+f+ed as a LE&RN Center of Excellence +n conservat+ve 
management of lymphat+c d+seases. The team rema+ns comm+tted to ma+nta+n+ng the h+ghest 
standards of care wh+le further develop+ng a robust, pat+ent-centered treatment network. 
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OBJECTIVE: Interm+ttent Pneumat+c Compress+on (IPC) dev+ces have been +n use for lymphedema 
care s+nce 1950. Ex+st+ng IPC mach+nes are class+f+ed as S+ngle Chambered, Mult+chambered 
(per+stalt+c) and Mult+chambered (sequent+al). 
S+ngle chambered pumps are felt to be slower and less effect+ve than mult+chambered caused by 
retrograde flow from the reg+on w+th the max+mum c+rcumference.1 wh+ch +s more prox+mal. Mult+-
chambered IPC pumps are preferred, but only for m+ld to moderate d+sease as compl+cat+ons +n the 
form of swell+ng of prox+mal areas (F+gure 1), oppos+te l+mb and even s+gns and symptoms of flu+d 
overload have been reported. There +s a feel+ng that h+gh pressures are the reason.2 
Our spec+al+sed lymphedema cl+n+c started +n the m+d-90s. We had moderate outcomes w+th the s+ngle 
chambered pump, but w+thout compl+cat+ons even +n f+brot+c and f+lar+al l+mbs3,4, even wh+le us+ng 180 
mmHg pressure. Results +mproved after 2010 follow+ng a sh+ft to a spec+al slow cycle sequent+al pump 
(B+o-Compress+on® 2004, 2008 and 3008), wh+ch was made almost exclus+vely for our needs. 
However th+s pump +s no longer ava+lable, and unaffordable for long term home care. We are now 
test+ng a new +nd+genous and +nexpens+ve mult+-chambered pump wh+ch +s as safe as a s+ngle 
chambered ones, 
OBJECTIVES: To present h+stor+cally comparable outcomes of a new type of IPC mach+ne descr+bed 
as hybr+d, Each sequent+al pressure cycle uses low (50 -80 mm Hg) pressures and the later cycle 
converts the +nflat+on to a s+ngle chambered mode us+ng h+gh pressures of 150-180 mmHg. We 
descr+be outcomes, pat+ent feedback and test+mon+als w+th a hypothes+s of low compl+cat+on rate and 
su+tab+l+ty +n all grades of edema. 
MATERIAL AND METHODS: METHODS: Therapy +n+t+at+on at the cl+n+c +ncludes counsell+ng, 
Complex Decongest+ve Therapy (CDT) and Pen+c+ll+n along w+th IPC, followed by standard home 
based ma+ntenance +nclud+ng IPC for those who can afford 5. MLD was offered only for pat+ents 
hav+ng prox+mal edema. Retrospect+ve data was analysed from the Electron+c Med+cal Record system 
w+th t+me-based class+f+cat+on of cohorts of prev+ous pump and the new model. Volumes were 
assessed us+ng a software after per+metry and further calculat+ons by the stacked cyl+nder method. 
Photographs as well as pat+ents feedback was noted. 
RESULT: Measurable outcomes from 12/50 treated after launch of new model +n March 2023 showed 
11.0% volume reduct+on dur+ng the +n+t+at+on phase as apposed to 12.3%. for those +n the prev+ous 
per+od (non-s+gn+f+cant). Long term results ava+lable for 2 pat+ents only seem better w+th the new 
mach+ne, these cannot be conclus+ve due to less number of pat+ent and many from the older group 
had recurrences. The mach+ne be+ng unaffordable, was used less often. 
CONCLUSION: In+t+ally, many pat+ents compla+ned of pa+n on f+ll+ng of chambers 1 and 2. Th+s 
+mproved w+th decreas+ng the pressure and t+m+ngs for lower chambers. On full +nflat+on h+gher 
pressures are tolerated well. For f+brot+c l+mbs, the pressure and t+me needs to be +ncreased for the 
area of f+bros+s and susta+ned w+th further r+se w+th the h+gher chamber sets. At present we 
recommend the f+nal pressure sets as shown +n table 1 
 



 

Prel+m+nary results seem to be better, however th+s mach+ne has been +n use only for 2 years and long 
term outcomes are awa+ted. 
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OBJECTIVE: Th+s study a+med to compare the effects of system+c, local, and comb+ned 
system+c+local ozone therap+es on pa+n levels and ultrasonograph+c measurements +n +nd+v+duals 
d+agnosed w+th l+pedema. 
MATERIAL AND METHODS: A total of 45 female pat+ents d+agnosed w+th l+pedema were +ncluded +n 
the study. Pat+ents were random+zed +nto three groups accord+ng to the treatment protocols appl+ed: 
 
Group 1: Pat+ents who rece+ved system+c ozone therapy 
 
Group 2: Pat+ents who rece+ved local ozone therapy 
 
Group 3: Pat+ents who rece+ved comb+ned system+c and local ozone therapy 
 
Demograph+c data, pa+n levels (VAS, Pa+nDETECT), and ultrasonograph+c th+ckness measurements 
(th+gh, med+al femoral condyle, and crur+s reg+ons) were evaluated. Data were assessed at two t+me 
po+nts: basel+ne and after 1 month. 
RESULT: There were no stat+st+cally s+gn+f+cant d+fferences among the three groups +n terms of age, 
body mass +ndex, fam+ly h+story of l+pedema, educat+onal status, and employment status (p>0.05). 
In the assessment of pa+n levels, a s+gn+f+cant decrease was observed +n VAS and Pa+nDETECT 
scores +n all groups at the end of the f+rst month (p<0.01). No s+gn+f+cant d+fference was found between 
the groups regard+ng the magn+tude of th+s decrease (VAS p=0.34, Pa+nDETECT p=0.62). 
In ultrasonograph+c measurements, a s+gn+f+cant reduct+on was observed part+cularly +n the r+ght th+gh 
th+ckness (p=0.01) and +n some lower extrem+ty reg+ons w+th+n the groups: 
In Groups 2 and 3, a s+gn+f+cant reduct+on +n r+ght th+gh th+ckness was detected at 1 month (p=0.003, 
p=0.001). 
S+gn+f+cant +mprovements w+th+n groups were also observed +n some areas of the med+al femoral 
condyle and crur+s th+ckness. 
Between-group compar+sons revealed a s+gn+f+cant d+fference +n r+ght th+gh th+ckness (p=0.01). 
CONCLUSION: Ozone appl+cat+ons +n the treatment of l+pedema showed pos+t+ve effects on both pa+n 
levels and ultrasonograph+c th+cknesses. In part+cular, comb+ned system+c+local appl+cat+ons appeared 
to be more effect+ve +n certa+n parameters. These f+nd+ngs suggest that ozone therapy may be used as 
a support+ve method +n the management of l+pedema. 

Keywords:  l+pedema, ozone, complementary med+c+ne 
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OBJECTIVE: Effect+ve treatments for lymphedema are l+m+ted. Trad+t+onally, the golden standard of 
care +s the Complete Decongest+ve Therapy (CDT) wh+ch +ncludes manual lymph dra+nage, mult+layer 
short stretch bandag+ng/flat kn+t compress+on garments, exerc+se, sk+n care. Wh+le CDT has been 
shown to successfully reduce excess l+mb volumes, +t cannot restore the funct+onal capac+ty of the 
lymphat+c system. The challenges of CDT are that +t requ+res pat+ent comm+tment to a l+fe-long 
d+l+gence to l+m+t the progress+on of the d+sease and ma+nta+n treatment results and creates a costly 
and t+me-consum+ng dependency on compress+on garments/ongo+ng CDT sess+ons. 
M+crosurgery for lymphedema treatment has shown prom+s+ng results but has many l+m+tat+ons and 
requ+res h+ghly qual+f+ed personnel and spec+f+c equ+pment, and may not be eas+ly access+ble and 
affordable. Comb+nat+on of m+crosurgery w+th B+oBr+dge® Collagen Matr+x (B+oBr+dge) - al+gned 
nanof+br+llar collagen scaffold - has already demonstrated +ts safety and eff+cacy +n further reduc+ng 
l+mb volume and t+ssue f+bros+s, but st+ll has s+m+lar +ssues w+th access+b+l+ty and cost because +ncludes 
m+crosurgery. 
A+m of the study +s to develop a new therapeut+c approach to complement and +mprove the long-term 
outcome of CDT through ut+l+zat+on of recent advancements +n d+agnost+cs and research on lymphat+c 
dra+nage by comb+n+ng CDT w+th a m+n+mally +nvas+ve +mplantat+on of B+oBr+dge. To develop and 
val+date a treatment protocol to evaluate the eff+cacy of the comb+nat+on therapy and to serve as a 
bas+s for appl+cat+on +n cl+n+cal pract+ce. 
MATERIAL AND METHODS: 20 pat+ents are +n +mplantat+on group and 20 pat+ents are +n control 
group. ICG lymphography +s used to map the lymph dra+nage pattern +n lymphedema pat+ents, and 
B+oBr+dge scaffolds are +mplanted to enhance the ex+st+ng and/or create a complementary dra+nage 
routes and to d+rect the flow of extracellular flu+d along the B+oBr+dge to the reg+ons w+th +dent+f+ed 
v+able lymphat+c system w+th the help of CDT. Ident+f+cat+on of the funct+onal lymph dra+nage route 
+ncreases the eff+cacy of CDT; B+oBr+dge scaffold +mplantat+on +ncreases lymph dra+nage along the 
scaffold, therefore the eff+cacy of th+s approach w+ll be evaluated by compar+ng pre- and post-
treatment lymph flow pattern by ICG lymphography and l+mb volume w+th the help of Perometer, as 
well as QOL w+ll be evaluated w+th the help of quest+onna+re before surgery and one year after surgery. 
The control group to be checked w+th the same protocol – ICG lymphograpy, perometer and QOLQ 
+n+t+ally and after 1 year. Dur+ng th+s year both groups cont+nue the same CDT treatment as they had 
before study. 
RESULT: A s+ngle-arm, prospect+ve, open-label p+lot study has been des+gned to evaluate eff+cacy of 
comb+n+ng CDT w+th the B+oBr+dge +mplantat+on +n pat+ents w+th un+lateral secondary lymphedema of 



 

the upper l+mb, based on ICG lymphography, volumetr+c analys+s and QOL assesment. A treatment 
protocol has been developed to +mplement the comb+nat+on of CDT w+th B+oBr+dge +n cl+n+cal pract+ce. 
F+rst 10 pat+ents out of 20 went through the +mplantat+on and were exam+ned a year after surgery. 20 
pat+ents from the control group were +n+t+ally checked +n 2024 and exam+ned after one year, +n 2025. 
CONCLUSION: The study +s st+ll ongo+ng, but f+rst results look prom+s+ng: though there were almost no 
d+fferences +n ICG pattern, +n +mplantat+on group the scores +n QOLQ +mproved s+gn+f+cantly, 6 out of 
10 pat+ents were able to stay longer hours not wear+ng compress+on w+thout edema recurrence, 3 out 
of 10 pat+ents managed to d+scont+nue to wear compress+on glove, wear+ng only sleeve (before 
+mplantat+on wear+ng a sleeve w+thout a glove led to almost +mmed+ate edema of hand). In control 
group there were no changes +n QOF quest+onna+re and pat+ents had to cont+nue the same reg+me of 
wear+ng compress+on garment as before +mplantat+on. To make proper conclus+ons more data +s 
needed w+th prec+se analys+s +n 2026. 
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OBJECTIVE: B+o+mpedance spectroscopy (BIS) der+ved L-Dex scores are used extens+vely +n breast 
cancer surv+vorsh+p and have been shown to reduce +nc+dence of chron+c breast cancer-related 
lymphedema (cBCRL) as part of prospect+ve surve+llance mon+tor+ng +n conjunct+on w+th early 
+ntervent+on [1]. Th+s study exam+nes the +nc+dence of melanoma related lymphedema based on the 
locat+on of the l+mb at r+sk and evaluates the ut+l+ty of L-Dex +n detect+ng lymphedema +n a melanoma 
cohort. 
MATERIAL AND METHODS: Retrospect+ve analys+s of prospect+vely collected data was performed 
for all pat+ents undergo+ng cancer treatment at r+sk of develop+ng lymphedema +n the Melanoma Cl+n+c 
between February 2019 and Jan 2025. Pre-cancer treatment basel+ne L-Dex scores were measured 
us+ng the SOZO BIS dev+ce (Imped+Med Ltd, Br+sbane, AU). Pat+ents were followed-up post-surgery 
and at regular 3-monthly +ntervals for up to 6 years w+th L-Dex and cl+n+cal assessments. Cl+n+cal 
lymphedema d+agnos+s was def+ned as the presence of v+s+ble symptoms +n comb+nat+on w+th >7 +n L-
Dex score from the pre-cancer treatment basel+ne on the at-r+sk l+mb. The cumulat+ve +nc+dence of 
cl+n+cal lymphedema was calculated to +nclude pat+ents that were d+agnosed w+th lymphedema at any 
t+me dur+ng the follow-up per+od. Basel+ne character+st+cs +nclud+ng age, sex, BMI, cancer stage, and 
at-r+sk reg+on (upper vs. lower l+mb) were recorded. Add+t+onal r+sk factors assessed +nclude s+de of 
cancer relat+ve to l+mb dom+nance, cancer stage, locat+on of melanoma, BMI, age, number of nodes 
removed and number of pos+t+ve nodes. 
For each r+sk factor, +nc+dence was strat+f+ed by at-r+sk reg+on and summar+zed +n cont+ngency tables. 
Crosstabulat+ons were generated for each subgroup compar+son. Row-based and column-based ch+-
square tests (F+sher’s exact test where n<5) were used to assess stat+st+cal d+fferences by reg+on 
w+th+n each r+sk factor level, and across levels w+th+n each reg+on. Two-s+ded p-values < 0.05 were 
cons+dered stat+st+cally s+gn+f+cant. 
RESULT: Ongo+ng follow-up data was ava+lable for 294 pat+ents, 180 (61.2%) at-r+sk of upper l+mb 
lymphedema and 114 (38.8%) at-r+sk of lower l+mb lymphedema. The mean age was 62.8 ± 14.2 years 
(IQR: 54-73 years) and the mean BMI was 27.6 ± 6.7 kg/m2 (IQR: 23.9-30 kg/m2). There were 155 
(52.7%) males, 139 (47.3%) females and Caucas+an part+c+pants made up 94.2% of the populat+on. 
The med+an follow-up t+me was 216 days (7.2 months). 
Cl+n+cal lymphedema as def+ned, was +dent+f+ed +n 76 (25.9%) pat+ents cumulat+vely. Us+ng L-Dex 
thresholds only, 117 (39.8%) pat+ents flagged for subcl+n+cal lymphedema and 103 (35.0%) pat+ents 
flagged for v+s+ble symptoms. 
Total lymphedema +nc+dence was substant+ally h+gher +n the lower l+mb compared to the upper l+mb 
(45.8% vs. 11.5%, p < 0.001). Th+s was true even when account+ng for a var+ety of r+sk factors. 
Inc+dence +n lower l+mbs was s+gn+f+cantly h+gher than +n upper l+mbs for healthy we+ght (38.1% vs 
5.9%, p<0.001) and overwe+ght (59.1% vs 12.6%, p<0.001) pat+ents, but no d+fference was observed 
+n obese pat+ents. Pat+ents aged >40 years also had h+gher LE rate +n the lower l+mb vs. the upper l+mb 
(40-60 years: 42.2% vs 5.8%, p<0.001, 60+ years: 47.2% vs 15.0%, p<0.001). Lower l+mb +nc+dence 
was h+gher than upper l+mb regardless of the s+de of the cancer +n relat+onsh+p to the dom+nant l+mb 



 

(Dom: 49.0% vs 10.5%, p<0.001, Non Dom: 48.9% vs 15.1%, p<0.001) and all cancer stages I-III 
(Stage I: 38.1% vs 10.3%, p<0.001, Stage II: 60.9% vs 15.2%, p<0.001, Stage III: 53.9% vs 23.1%, 
p<0.023). 
CONCLUSION: Th+s study demonstrates the h+gher +nc+dence of lower extrem+ty lymphedema +n 
melanoma pat+ents +n relat+onsh+p to upper l+mb. Th+s d+fference +s s+gn+f+cant across a var+ety of r+sk 
factors. The use of BIS der+ved L-Dex scores prov+des for a rap+d method to assess these pat+ents and 
+dent+fy them for further treatment, espec+ally +n the sub-cl+n+cal phase. 
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OBJECTIVE: Lymphedema +s a chron+c, progress+ve d+sorder result+ng from +mpa+red lymphat+c 
dra+nage, character+zed by the accumulat+on of prote+n-r+ch flu+d +n the +nterst+t+al space.Complete 
Decongest+ve Therapy (CDT) has long been cons+dered the gold standard forconservat+ve 
management; however, +ts da+ly +mplementat+on +s often l+m+ted by complex+ty and pat+ent dependency. 
Recently, Velcro-based alternat+ves such as the c+rca+d® Reduct+onK+t have ga+ned popular+ty, offer+ng 
adjustable compress+on and +mproved usab+l+ty. Th+s study a+med to compare the short-term cl+n+cal 
eff+cacy of CDT and the c+rca+d® Reduct+on K+t +n pat+ents w+th upper or lower extrem+ty lymphedema. 
MATERIAL AND METHODS: Th+s s+ngle-center, retrospect+ve, case-control study +ncluded 70 pat+ents 
treated between 2022 and 2025. Pat+ents were d+v+ded +nto two groups: Group 1 rece+ved CDT (n=35), 
and Group 2 rece+ved the c+rca+d® Reduct+on K+t (n=35). All part+c+pants underwent a standard+zed 
conservat+ve treatment protocol +nclud+ng self-manual lymphat+c dra+nage, compress+on therapy, 
exerc+se, d+etary counsel+ng, and sk+n care. Soc+odemograph+c character+st+cs and cl+n+cal data were 
collected, and l+mb volumes were calculated us+ng L+mb Volumes Profess+onal v5.0. BMI and l+mb 
volumes were compared pre- and post- treatment us+ng appropr+ate stat+st+cal tests. 
RESULT: The mean age was 58.96 ± 10.26 years, w+th 88.6% of pat+ents be+ng female. 
Soc+odemograph+c and cl+n+cal character+st+cs were stat+st+cally s+m+lar between groups (p>0.05). In 
Group 1 (CDT), BMI decreased from 29.78 ± 5.38 to 29.28 ± 5.09 (p<0.001), r+ght l+mb volume from 
3102.0 ml to 2972.0 ml (p=0.036), and left from 3479.0 ml to 3177.0 ml (p<0.001). In Group 2 
(c+rca+d® Reduct+on K+t), BMI decreased from 29.69 ± 7.62 to 28.78 ± 7.61 (p=0.024), r+ght l+mb volume 
from 3901.0 ml to 3578.0 ml (p=0.001), and left from 3808.0 ml to 3604.0 ml (p=0.001). Treatment 
durat+on was s+gn+f+cantly longer +n Group 2 (med+an 6 weeks vs. 3 weeks; p<0.001). Both 
+ntervent+ons resulted +n stat+st+cally s+gn+f+cant and cl+n+cally mean+ngful reduct+ons +n BMI and l+mb 
volume. 
CONCLUSION: Both CDT and the c+rca+d® Reduct+on K+t demonstrated comparable short-term 
effect+veness +n reduc+ng l+mb volume and BMI +n lymphedema pat+ents. Although the c+rca+d® system 
requ+red a longer treatment durat+on, +t offered advantages +n ease of use and pat+ent +ndependence. 
These f+nd+ngs support the cl+n+cal use of both approaches and h+ghl+ght the need for +nd+v+dual+zed 
compress+on strateg+es. Further prospect+ve stud+es are needed to evaluate long-term outcomes and 
cost-effect+veness. 
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OBJECTIVE: Although complex decongest+ve therapy (CDT) +s the gold standard, +t cannot prov+de a 
cure for lymphedema, and the search for alternat+ve treatments to CDT cont+nues. In recent years, 
treatments that promote lymphang+ogenes+s, restore the dysfunct+onal lymphat+c system, and +ncrease 
vascular endothel+al growth factor (VEGF) levels have come to the forefront +n BCRL treatment. One 
such treatment that +ncreases VEGF levels +s electr+cal st+mulat+on (ES). In v+vo and +n v+tro stud+es 
+nvest+gat+ng the effects of ES +n lymphedema have shown that ES +ncreases VEGF levels, wh+ch 
tr+gger lymphang+ogenes+s, st+mulates the prol+ferat+on and m+grat+on of lymphat+c endothel+al cells and 
+ncreas+ng lymphat+c flow. There +s one publ+cat+on +nvest+gat+ng the effect of rhythm+c frequency 
electr+cal st+mulat+on (PhyBack PBK-2C) on VEGF, wh+ch reported that +t +ncreases VEGF levels. The 
a+m of our study +s to +nvest+gate the cl+n+cal effects of rhythm+c frequency electr+cal st+mulat+on 
(PhyBack PBK-2C) appl+ed +n add+t+on to CDT +n pat+ents w+th BCRL. 
MATERIAL AND METHODS: Th+s was a prospect+ve cohort study us+ng a pa+red control des+gn. 
Twenty-s+x BCRL pat+ents were ass+gned to the treatment group (14 cases) and the control group (12 
cases). Demograph+c data of the pat+ents were recorded. Both groups rece+ved 15 sess+ons CDT 
treatments. In add+t+on to the treatment group, rhythm+c frequency electr+cal st+mulat+on (PhyBack 
PBK-2C) (1-9 m+croseconds w+dth, 1-420 Hz frequency, 30-120 V strength) was appl+ed for 10 m+nutes 
da+ly before CDT. At the start of treatment (Week 0), at the end of treatment (W3), and at 8 weeks 
(W8), the pat+ents' l+mb volumes were marked and recorded at 5 cm +ntervals. The th+ckness of the 
ep+derm+s and subcutaneous t+ssue above and below the elbow was measured us+ng ultrasound. The 
pat+ents' qual+ty of l+fe was assessed w+th the Lymphedema Qual+ty of L+fe Quest+onna+re and EuroQol-
5D, the pat+ents' own health status was assessed w+th v+sual analog scale (VAS), Jenk+ns Sleep Scale 
was used for sleep qual+ty, Cl+n+cal Global Impress+on (CGI-I) quest+onna+re for cl+n+cal +mpa+rment. 
RESULT: The mean age of the treatment group was 60.73±10.90, and that of the control group was 
56.91±8.08 (p>0.05). The mean lymphoedema l+mb volumes +n the treatment group were 
3254.68±796.54 ml at W0 and 3003.25±834.53 ml at W3 (p=0.02), sleep qual+ty was 10.8±6.47 at W0, 
5.8±5.32 po+nts at W3 (p=0.005), and mean VAS scores 60±28.75 at W0 and 100±0.00 at W8 
(p=0.03). An +mprovement trend was observed +n qual+ty of l+fe scores (p>0.05). Pat+ents' cl+n+cal 
+mprovement levels were s+gn+f+cantly better at W3 than at W0 (p=0.004). The mean lymphoedema 
l+mb volumes +n the control group were 3030.91±508.21 at W0 and 2981.50±545.80 ml at W3 
(p=0.034). The average percentage d+fference +n the lymphoedema-affected extrem+ty between W0 
and W3 was 10.45% +n the treatment group and 3.72% +n the control group (p=0.033). Between W0 
and W8, these rates were 10.15% and 3.31%, respect+vely (p=0.008). The average subcutaneous 
t+ssue th+cknesses +n the ultrasound measurements 10 cm above the elbow were 21.89±4.87 mm +n 
the treatment group and 14.46±5.32 mm +n the control group at W0, 19.27±4.80 mm and 13.90±5.23 
mm at W3, respect+vely (p=0.01). Cl+n+cal +mprovement scores were h+gher +n the treatment group 
compared to the control group at W3 and W8 (p=0.023, p=0.028, respect+vely). Mean VAS scores at 
W8 were 100±0.00 +n the treatment group and 68±11.35 +n the control group (p=0.030). No s+de effects 



 

were observed +n pat+ents dur+ng e+ther treatment. 
CONCLUSION: Rhythm+c frequency electr+cal st+mulat+on (PhyBack PBK-2C) may be a safe and 
effect+ve method w+th no s+de effects that can be used alongs+de CDT, w+th +ts cont+nu+ng effect +n 
reduc+ng lymphedema volume at W3 and W8. We th+nk that th+s effect may be due to +ncreased 
lymphang+ogenes+s fac+l+tated by elevated VEGF at the molecular level. 
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OBJECTIVE: Th+s study a+ms to evaluate the structural mod+f+cat+ons and quant+fy the th+ckness +n the 
superf+c+al and deep fasc+a of pat+ents w+th l+pedema, Stages I and II, of the lower extrem+t+es follow+ng 
conservat+ve treatment modal+t+es, +nclud+ng manual lymphat+c dra+nage (MLD) and +nterm+ttent 
pneumat+c compress+on (IPC), us+ng h+gh-resolut+on ultrasound and compar+ng them w+th those of 
healthy controls. 
CASE: A total of 20 female pat+ents cl+n+cally d+agnosed w+th Stage I or II l+pedema affect+ng the lower 
extrem+t+es were enrolled, along w+th 12 age-matched healthy female controls. Fasc+a morphology at 
four standard+zed s+tes on the lower l+mbs was assessed us+ng the Terason 3200 ultrasound system 
w+th a 12–5 MHz l+near transducer. Measurements were taken at basel+ne and after a course of 
conservat+ve therapy +nvolv+ng MLD and IPC. 
RESULT: Post-treatment ultrasound +mag+ng revealed s+gn+f+cant structural +mprovements +n both 
superf+c+al and deep fasc+al layers among the l+pedema cohort. We observed the restorat+on of fasc+al 
cont+nu+ty, +ncreased th+ckness from prev+ously +nterrupted and th+n fasc+a, and enhanced arch+tectural 
un+form+ty, compared to the d+srupted and th+nned fasc+a observed at basel+ne. (See F+g. 1) 
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f+gure 1 

 
A. l0pedema before treatment, undulat0ng superf0c0al and deep fasc0a. B. Hyperecho0c and l0near 
changes of superf0c0al and deep fasc0a after treatment. 
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OBJECTIVE: OBJECTIVE:  The d+agnos+s of L+poedema +s based on cl+n+cal exam+nat+on, however, 
the three-d+mens+onal (3D) ultrasound +s very useful, +n all cl+n+cal stages, +n the evaluat+on of structural 
assessment of ad+po-fasc+a, hav+ng a v+ew on three planes of space w+th poss+ble process+ng of the 
+mage w+th su+table software. 
Furthermore, also lymphosc+nt+graphy exam of the lower l+mbs can be useful for the evaluat+on of 
trans+t of the rad+otracer (normal or delayed), +n order to expla+n some ultrasound features +n d+fferent 
cl+n+cal stages. 
CASE: Mater+al and Method 
It was dec+ded to apply 3D ultrasound d+agnost+cs +n the t+ssue evaluat+on us+ng an adequate 
+nstrument (SonoScape 20-3D) and an 
adequate probe (17 MHz- 52 mm w+de) placed d+rectly on the sk+n, w+th plenty of gel, through 
long+tud+nal-transversal scans on constant b+lateral symmetr+c marker po+nts (abdomen: lower 
quadrants - buttock - anter+or-poster+or th+gh, med+al-poster+or leg, med+al supra-malleolar area) +n not 
obese females w+th L+poedema, aged 18-55 years, (35 stage 1, 40 stage 2, 30 stage 3 - all type III) 
who had arr+ved at the P+aneta L+nfedema Study Center. 
Chron+c venosus d+sease, due to pr+mary var+cose ve+ns or post-DVT d+sease, Lymphedema pr+mary 
or secondary to oncolog+cal d+sease, post-trauma, post-+nflammatory, system+c or due to 
pharmacolog+cal treatment, were absent +n all pat+ents. 
Moreover, lymphosc+nt+graphy exam of the lower l+mbs was requ+red (subcutaneous +nject+on w+th 
99mTc Nanocoll®, collo+dal part+cles of human album+n) for the evaluat+on of rad+otracer transport +n 
each stage. 
RESULT: 3D ultrasound d+agnost+cs, regardless of the cl+n+cal stage, has h+ghl+ghted a normal 
ultrasound representat+on of the ep+derm+s-derm+s complex as well as the +ncreased th+ckness of the 
subcutaneous t+ssue, due to hypertrophy of the ad+pose lobules, not adherent to each other but 
separated by th+ckened connect+ve septa, both more marked +n stage 2 and stage 3, as well as the 
th+ckness of the f+bres that connect the derma to superf+c+al fasc+a; an +rregular prof+le of the junct+on 
dermo-hypoderm+s was also noted. 
Furthermore, the lobules +n a non-homogeneous way, show +ns+de an +ncreased anechogen+c+ty, wh+ch 
accord+ng to the author +s partly due to free flu+d, but also l+nked to glycosam+noglycans +n gel form. 
In add+t+on, +n v+ew of the presence of +ncreased anechogen+c+ty, already +n stage 1, due to flu+d along 
the superf+c+al fasc+al path, as well as the deep one too, the author has carr+ed out an exper+mental 
study, awa+t+ng publ+cat+on, that has showed that the flu+d +s bound to the fasc+a and not free. 
Bes+des +n the septa +t was noted the presence +n stage 2 and stage 3 of +ncreased anechogen+c+ty 
due to free flu+d, probab+ly due to +ncreased flu+d upstream as well as the slower rad+otracer flow 
h+ghl+ghted by lymphosc+nt+graphy exam, reabsorbed and even +f slowly removed by pre-collectors 
present +n the septa. 
H+gh-qual+ty three-d+mens+onal (3D) ultrasound d+agnost+cs resulted +n be+ng cons+derably useful +n the 
evaluat+on of L+poedema t+ssue, because +t prov+des +mportant structural deta+ls of ad+po-fasc+a, wh+le 



 

lymphosc+nt+graphy exam could expla+n some ultrasound features +n the 2 stage and 3 stage not 
ev+dent +n th+s study +n stage 1. 
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Assessment of Sk+n F+bros+s +n Pat+ents w+th L+pedema Us+ng the Sk+nF+broMeter: A P+lot 
Study 
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OBJECTIVE: L+pedema +s a chron+c ad+pose t+ssue d+sorder character+zed by symmetr+cal and 
d+sproport+onal fat accumulat+on, often accompan+ed by pa+n and sens+t+v+ty. Wh+le f+bros+s has been 
h+stolog+cally observed +n l+pedema t+ssue, object+ve quant+f+cat+on of sk+n f+bros+s +n cl+n+cal sett+ngs 
rema+ns l+m+ted. Th+s p+lot study a+ms to assess the feas+b+l+ty and ut+l+ty of the Sk+nF+broMeter, a 
handheld dev+ce for measur+ng sk+n st+ffness, +n women d+agnosed w+th l+pedema. 
MATERIAL AND METHODS: Twelve female pat+ents cl+n+cally d+agnosed w+th Stage I–III l+pedema 
were +ncluded +n th+s observat+onal p+lot study. Measurements were conducted at standard+zed 
anatom+cal s+tes (med+al malleol, med+al knee, med+al th+gh, lateral th+gh) us+ng the Sk+nF+broMeter 
(Delf+n Technolog+es, F+nland). Data were compared w+th measurements from a matched control group 
w+thout l+pedema. St+ffness values were expressed +n Newtons (N), and stat+st+cal analys+s was 
performed us+ng the Mann-Wh+tney U test due to non-parametr+c d+str+but+on. 
RESULT: Prel+m+nary results +nd+cate s+gn+f+cantly h+gher sk+n st+ffness values +n the l+pedema group 
compared to controls, part+cularly +n the med+al th+gh reg+on (p < 0.05). Sk+n f+bros+s was more 
pronounced +n pat+ents w+th Stage II–III l+pedema. The dev+ce showed h+gh +ntra-rater rel+ab+l+ty (ICC = 
0.91) and was well-tolerated by all part+c+pants. 
CONCLUSION: The Sk+nF+broMeter appears to be a prom+s+ng non-+nvas+ve tool for the quant+f+cat+on 
of sk+n f+bros+s +n l+pedema pat+ents. These prel+m+nary f+nd+ngs support +ts potent+al appl+cat+on +n 
cl+n+cal mon+tor+ng and stag+ng. Larger stud+es are warranted to val+date +ts d+agnost+c ut+l+ty and 
correlat+on w+th d+sease sever+ty. 
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L+pedema Pa+n and Volume Reduct+on Through an Ind+v+dual+zed Protocol Includ+ng Manual 
Lymphat+c Dra+nage, Compress+on, and Vega-Test Nutr+t+on 
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OBJECTIVE: L+pedema +s a chron+c and progress+ve ad+pose t+ssue d+sorder that predom+nantly 
affects women, often present+ng w+th d+sproport+onal fat accumulat+on, pa+n, edema, and reduced 
qual+ty of l+fe. Desp+te +ts prevalence, there +s no un+versally accepted standard treatment. In our 
outpat+ent cl+n+c, we have developed a standard+zed, yet +nd+v+dual+zed, mult+modal protocol a+m+ng to 
reduce l+pedema-related symptoms and +mprove funct+onal outcomes. 
MATERIAL AND METHODS: A+m of th+s study was to evaluate the cl+n+cal effect+veness of a 
comb+ned therapeut+c approach +nclud+ng Vega test-gu+ded nutr+t+on plann+ng, manual lymphat+c 
dra+nage (MLD), and compress+on therapy (bandag+ng and garments) +n women d+agnosed w+th 
l+pedema. 
Th+s observat+onal case ser+es +ncludes l+pedema pat+ents (Stage I–III) treated at our cl+n+c between 
2023 and 2025. Each pat+ent followed an +nd+v+dual+zed nutr+t+on plan based on Vega test f+nd+ngs to 
reduce +nflammatory load and food +ntolerance-related exacerbat+ons. All pat+ents rece+ved regular 
MLD sess+ons (5 per week) and were f+tted w+th appropr+ate compress+on bandages and/or flat-kn+t 
compress+on garments. Outcome measures +ncluded pa+n +ntens+ty (V+sual Analog Scale), l+mb 
c+rcumference, subject+ve body +mage, and pat+ent-reported qual+ty of l+fe (QoL). 
RESULT: Prel+m+nary data from 24 pat+ents +nd+cate s+gn+f+cant +mprovements after a 6–12 week 
+ntervent+on per+od. Mean pa+n scores reduced from 8.1 to 3.2 (p < 0.01). Most pat+ents reported 
v+s+ble reduct+on +n swell+ng and soften+ng of f+brot+c t+ssue, part+cularly +n th+ghs and med+al of the 
knee. Pat+ent adherence was h+gh, and no adverse effects were recorded. 
CONCLUSION: Th+s +ntegrated protocol comb+n+ng Vega test-based ant+-+nflammatory nutr+t+on, MLD, 
and compress+on therapy appears effect+ve +n reduc+ng pa+n, l+mb volume, and d+scomfort +n women 
w+th l+pedema. Our results support the need for +nd+v+dual+zed, mult+modal care models and further 
controlled stud+es to val+date eff+cacy and long-term benef+ts. 
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Phys+cal act+v+ty level, exerc+se capac+ty and balance +n pat+ents w+th l+pedema 
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OBJECTIVE: Th+s study a+med to compare the phys+cal act+v+ty levels, exerc+se capac+t+es and 
balance status of pat+ents w+th l+pedema w+th healthy +nd+v+duals. 
MATERIAL AND METHODS: Th+rty female pat+ents d+agnosed w+th l+pedema and 30 healthy women 
aged between 18 and 65 years were +ncluded +n the study. T+med Up and Go Test was used to 
evaluate dynam+c balance, wh+le One-Leg Stand+ng Test, and Funct+onal Reach Test were used to 
evaluate stat+c balance. The exerc+se capac+ty of the pat+ents was evaluated w+th the 6-m+nute walk+ng 
test, and the phys+cal act+v+ty level was evaluated w+th the Internat+onal Phys+cal Act+v+ty 
Quest+onna+re-Short Form (IPAQ). V+sual analog scale was used for pa+n assessment. 
RESULT: It was found that the phys+cal act+v+ty levels and exerc+se capac+t+es of pat+ents w+th 
l+pedema were s+gn+f+cantly lower compared to the control group (<0.001). Dynam+c balance 
assessments of pat+ents w+th l+pedema were also found to be s+gn+f+cantly +mpa+red compared to the 
control group (p<0.05). 
CONCLUSION: It was observed that phys+cal act+v+ty levels and exerc+se capac+t+es were decreased 
+n pat+ents w+th l+pedema compared to healthy +nd+v+duals, and the+r balance levels were also +mpa+red. 
Rehab+l+tat+on programs for pat+ents w+th l+pedema should be des+gned to +ncrease the+r phys+cal 
act+v+ty and balance levels. 
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Effects of Acupuncture on Pa+n, Funct+onal Status, and Qual+ty of L+fe +n Pat+ents w+th 
L+pedema: A Prospect+ve Controlled Study Protocol 
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OBJECTIVE: L+pedema +s a chron+c and progress+ve d+sorder of subcutaneous ad+pose t+ssue that 
predom+nantly affects women and +t +s character+zed abnormal accumulat+on of fat depos+t+on +n the 
lower extrem+t+es, often accompan+ed by pa+n, tenderness, easy bru+s+ng, and res+stance to we+ght loss 
desp+te d+etary and phys+cal act+v+ty +ntervent+ons. The d+sease can s+gn+f+cantly +mpa+r mob+l+ty, da+ly 
funct+on+ng, and qual+ty of l+fe, contr+but+ng to psychosoc+al d+stress. 
The et+ology of l+pedema rema+ns unclear; however, hormonal and genet+c factors are +mpl+cated. 
Conservat+ve management, +nclud+ng compress+on therapy, manual lymphat+c dra+nage, exerc+se, and 
sk+n care, rema+ns the standard of care, wh+le l+posuct+on +s reserved for advanced cases. 
Acupuncture, a well-establ+shed therapeut+c modal+ty w+th+n trad+t+onal and complementary med+c+ne, 
+nvolves the st+mulat+on of spec+f+c anatom+cal po+nts—referred to as acupo+nts—along mer+d+ans to 
restore phys+olog+cal balance. Ev+dence from cl+n+cal stud+es suggests that acupuncture may allev+ate 
pa+n, reduce edema, and +mprove funct+onal status +n pat+ents w+th lymphedema. However, there +s 
currently no robust cl+n+cal ev+dence evaluat+ng +ts role +n the management of l+pedema. 
 
OBJECTIVE:  Th+s study a+ms to determ+ne the effects of acupuncture, +n add+t+on to standard 
conservat+ve therapy, on pa+n, funct+onal status, and qual+ty of l+fe +n pat+ents w+th lower-extrem+ty 
l+pedema. 
MATERIAL AND METHODS: Th+s prospect+ve, controlled cl+n+cal tr+al w+ll be conducted at the 
Lymphedema Cl+n+c, Ankara B+lkent C+ty Hosp+tal, Department of Phys+cal Med+c+ne and Rehab+l+tat+on. 
Adult female pat+ents d+agnosed w+th lower-extrem+ty l+pedema w+ll be recru+ted based on cl+n+cal 
d+agnost+c cr+ter+a. 
Part+c+pants w+ll be allocated +nto two groups: Control group: Standard conservat+ve management (d+et 
and exerc+se program) and Intervent+on group: Standard conservat+ve management plus acupuncture 
therapy. The acupuncture protocol w+ll cons+st of once-weekly sess+ons of 30 m+nutes for 4 
consecut+ve weeks, target+ng b+lateral Sp6(Sany+nj+ao), Sp15(Daheng), St25(T+anshu), K+8(J+aox+n), 
and Lu9(Ta+yuan) po+nts. 
Assessments w+ll be conducted at basel+ne, week 4, and week 8: V+sual Analog Scale (VAS), Lower 
Extrem+ty Funct+onal Scale (LEFS), Lymphedema Qual+ty of L+fe Quest+onna+re (LYMQOL), L+mb 
c+rcumference: Measured at the ankle, 10 cm below the patella, and 10 cm above the patella. 
The sample s+ze was calculated us+ng G*Power 3.1.9.4 based on prev+ous data from acupuncture 
+ntervent+ons +n lymphedema, +nd+cat+ng a requ+red sample of 36 pat+ents per group to ach+eve 80% 
power at a 5% s+gn+f+cance level. 
RESULT: Expected Outcomes 
We hypothes+ze that the add+t+on of acupuncture to standard conservat+ve management w+ll result +n 
greater reduct+ons +n pa+n, +mproved funct+onal capac+ty, and enhanced qual+ty of l+fe compared to 
standard management alone. 
CONCLUSION: If eff+cacy +s demonstrated, acupuncture may be +ncorporated as an adjunct+ve 
therapy +n the mult+d+sc+pl+nary management of l+pedema, potent+ally +mprov+ng cl+n+cal outcomes and 



 

pat+ent sat+sfact+on. Recru+tment for th+s study +s nearly complete, and f+nal data collect+on +s expected 
to conclude by October. 
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Could l+pedema and obes+ty be d+fferent +n terms of osteoporos+s? 

BUSEM ATAR, Ahmet Doğan, burcu duyur çakıt 
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OBJECTIVE: H+stor+cally, obes+ty has been thought to protect aga+nst osteoporos+s, but recent 
publ+cat+ons have shown that abdom+nal fat, low-grade system+c +nflammat+on, and +ncreased bone 
marrow ad+pogenes+s may lead to a decrease +n bone mass +n obese +nd+v+duals. Pat+ents w+th 
l+pedema, however, may be at a lower r+sk of osteoporos+s compared to obese pat+ents, as they have 
local+zed fat depos+ts pr+mar+ly +n the lower extrem+t+es, w+th subcutaneous fat accumulat+on be+ng 
more prom+nent than abdom+nal fat accumulat+on. The a+m of th+s study was to compare 
postmenopausal obese and l+pedem+c pat+ents w+th s+m+lar age and body mass +ndex (BMI) +n terms of 
bone m+neral dens+ty (BMD). To our knowledge, there are no s+m+lar stud+es +n the l+terature. 
MATERIAL AND METHODS: The study +ncluded 32 postmenopausal obese women w+th l+pedema 
and 14 postmenopausal obese women w+thout l+pedema. Demograph+c data were recorded for both 
groups. The d+st+nct+on between the l+pedema and obes+ty groups was based on cl+n+cal exam+nat+on 
(extrem+ty symmetry, swollen feet, pa+n, sk+n sens+t+v+ty, easy bru+s+ng) and ultrasound measurements 
of sk+n and subcutaneous th+ckness. Bone m+neral dens+ty was assessed us+ng X-ray absorpt+ometry, 
qual+ty of l+fe was evaluated us+ng the Short Form-12 Survey (SF-12) scale, and pa+n levels were 
measured us+ng the V+sual Analog Scale (VAS) for both groups. 
RESULT: The mean age of the l+pedema group was 59.0±7.19, and the mean age of the obes+ty group 
was 57.85±6.21 (p>0.487). Body mass +ndex measurements were 38.2±5.3 on average +n the 
l+pedema group and 35.01±3.17 on average +n the obes+ty group (p=0,066). There was no s+gn+f+cant 
d+fference between the groups +n terms of SF-12 and VAS scores (p>0,05). When compar+ng bone 
m+neral dens+ty between the l+pedema and obes+ty groups, the mean L1-L4 total t-score was -
1.20±1.28 +n the l+pedema group and -2.21±1.64 +n the obes+ty group (p=0.049). The mean femur total 
BMD score (g/cm²) was 0.8979±0.122 +n the l+pedema group and 0.6011±0.51 +n the obes+ty group 
(p=0.008). The lumbar and femur bone m+neral dens+t+es of the obes+ty group were found to be 
s+gn+f+cantly lower than those of the l+pedema group. In add+t+on, the mean bone m+neral dens+t+es +n 
both groups were found to be below normal levels and were class+f+ed as osteopen+c (t score<-1.5). 
CONCLUSION: The f+nd+ng that bone m+neral dens+ty was reduced +n both the obese and l+pedema 
groups of postmenopausal female pat+ents suggests that ad+pose t+ssue has a negat+ve effect on bone 
health. Add+t+onally, when compar+ng bone m+neral dens+ty between postmenopausal obese +nd+v+duals 
and l+pedema pat+ents of s+m+lar age and body mass +ndex, +t was found that obese +nd+v+duals had 
lower bone m+neral dens+ty than l+pedema +n both femoral and lumbar reg+on measurements. 
L+pedema, wh+ch +s character+zed by fat t+ssue accumulat+on +n the subcutaneous reg+on of the lower 
extrem+t+es rather than abdom+nal fat, may prov+de an advantage +n preserv+ng bone mass by +nduc+ng 
a lower system+c +nflammatory response compared to obese +nd+v+duals w+thout l+pedema. In add+t+on 
to hav+ng better femoral bone dens+ty than obese +nd+v+duals, the fat t+ssue accumulat+ons surround+ng 
the femoral reg+on +n +nd+v+duals w+th l+pedema may act as a barr+er aga+nst falls, thereby prevent+ng 
fractures. 
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Correlat+on of Shear Wave Elastography w+th Quant+tat+ve Ultrasound +n the D+agnos+s of 
L+pedema and Its Relat+onsh+p w+th Cl+n+cal Parameters 
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Department of Phys0cal Med0c0ne and Rehab0l0tat0on, İstanbul Med0pol Un0vers0ty, İstanbul, Turkey 
 
 

OBJECTIVE: Th+s study a+ms to evaluate the correlat+on between shear wave elastography and 
quant+tat+ve ultrasound and cl+n+cal d+agnos+s +n pat+ents w+th l+pedema, as well as +ts relat+onsh+p w+th 
qual+ty of l+fe, anx+ety and depress+on, pa+n, and lower extrem+ty funct+on. 
MATERIAL AND METHODS: Th+s prospect+ve cross-sect+onal study was conducted at the 
Department of Phys+cal Med+c+ne and Rehab+l+tat+on, Med+pol Mega Un+vers+ty Hosp+tal. The study 
+ncluded 35 pat+ents w+th l+pedema, 31 overwe+ght/obese +nd+v+duals, and 30 normal- we+ght healthy 
control part+c+pants, all of whom were women aged 18 years and older. Part+c+pants were evaluated 
us+ng deta+led med+cal h+story, phys+cal exam+nat+on, Be+ghton hypermob+l+ty score, anthropometr+c 
measurements, b+oelectr+cal +mpedance analys+s (BIA), lower extrem+ty c+rcumference measurement, 
and cutaneous ultrasound, shear wave elastography (SWE). Part+c+pants were adm+n+stered qual+ty of 
l+fe (EQ-5D-3L), pa+n (Pa+nDETECT, LANSS, VAS), funct+onal (LEFS), and psycholog+cal status 
(HADS) scales, as well as a l+pedema screen+ng quest+onna+re (LSQ). The stat+st+cal s+gn+f+cance level 
was set at 0.05. Analyses were performed us+ng MedCalc Stat+st+cal Software vers+on 12.7.7. 
RESULT: S+gn+f+cant d+fferences were found between the groups +n terms of soc+odemograph+c 
character+st+cs, cl+n+cal symptoms, qual+ty of l+fe, and pa+n levels. The burden of chron+c d+sease was 
more common +n the l+pedema group (espec+ally hypothyro+d+sm), wh+le 
hypertens+on and d+abetes were more common +n the overwe+ght group. There were no d+fferences +n 
smok+ng, alcohol consumpt+on, or oral contracept+ve drug use. L+pedema was most commonly 
detected +n Stage 2 (n=16, 45.7%) and Type 2–3 (each n=13, 37.1%). Pa+n (80%), bru+s+ng (88.6%), 
+ncreased we+ght sensat+on w+th movement (71.4%), and h+story of unsuccessful d+et+ng (91.4%) were 
common +n the l+pedema group. In ultrasound measurements, subcutaneous fat th+ckness followed the 
order l+pedema>overwe+ght>control; lateral leg (13.9 mm) and th+gh (21.1 mm) were the most 
d+scr+m+nat+ng parameters. Echogen+c+ty and shear wave elastography showed no d+fference, only 
supra-malleolar elastography was found to be moderately d+scr+m+nat+ng. BIA revealed h+gh fat mass 
and flu+d d+str+but+on and low muscle mass +n the l+pedema and overwe+ght groups (p<0.001). The 
extracellular flu+d volume was h+ghest +n the overwe+ght group. Although Pa+nDETECT(8±7) and 
LANSS (9±7) scores d+d not reach neuropath+c levels +n l+pedema, they showed a negat+ve correlat+on 
w+th LEFS. Qual+ty of l+fe (EQ-5D-3L) was lowest +n the l+pedema group, and LSQ scores were h+ghest. 
The LSQ score was pos+t+vely correlated w+th stage, pa+n, and psycholog+cal stress, and negat+vely 
correlated w+th funct+onal capac+ty. Anx+ety and depress+on were h+gher +n the obese group. 
CONCLUSION: SWE has l+m+ted benef+t +n the d+agnos+s of l+pedema; +n contrast, th+ckness 
measurements performed w+th ultrasound, espec+ally +n the lateral leg and th+gh, are more effect+ve +n 
d+agnos+s and stag+ng. Soft t+ssue th+ckness +s assoc+ated w+th +ncreased pa+n and loss of funct+on. 
S+nce l+pedema d+ffers not only +n phys+cal f+nd+ngs but also +n psychosoc+al and funct+onal 
character+st+cs, a mult+faceted approach +s requ+red for d+agnos+s. Therefore, +n add+t+on to +mag+ng, 
subject+ve tools such as qual+ty of l+fe, anx+ety/depress+on assessments, funct+onal tests, and LSQ 
scores should also be +ncluded +n the process. 
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Measurements 

 
The ultrasound dev0ce used 0n the study (a), subcutaneous ad0pose t0ssue th0ckness measurement (b), 
elastography measurement (c). 
 
 
ROC analys+s results of stat+st+cally s+gn+f+cant th+ckness measurements 

Measurement AUC p Cut-off 

R+ght th+gh th+ckness 0.705 0.001 2.330 

Left th+gh th+ckness 0.731 <0.001 2.110 

R+ght lateral leg th+ckness 0.768 <0.001 1.390 

Left lateral leg th+ckness 0.732 <0.001 1.120 

In our study, we 0dent0f0ed the subcutaneous t0ssue th0ckness measurement of the lateral leg as the 
parameter w0th the h0ghest d0scr0m0nat0ve power, w0th a cut-off value of 13.9 mm. The th0gh reg0on was 
determ0ned as the second strongest parameter, w0th a cut-off value of 21.1 mm. 
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Comb+ned m+crovascular breast and lymphat+c reconstruct+on w+th deep +nfer+or ep+gastr+c 
perforator flap and gastroep+plo+c vascular+zed lymph node transfer for postmastectomy 
pat+ents w+th and w+thout lymphedema 

Pedro C+udad 
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OBJECTIVE: The comb+nat+on of m+crovascular breast reconstruct+on (MBR) and vascular+zed lymph 
node transfer (VLNT) +n a s+ngle-stage procedure +s a surg+cal opt+on for women who des+re breast 
reconstruct+on and postmastectomy lymphedema surgery. Here+n, we present a ser+es of pat+ents who 
underwent s+multaneous lymphat+c and MBR w+th the gastroep+plo+c VLNT (GE-VLNT) and the deep 
+nfer+or ep+gastr+c perforator (DIEP) flap respect+vely. In add+t+on, we present for f+rst, the use VLNT for 
lymphedema prevent+on comb+ned w+th MBR us+ng GE-VLNT the DIEP flap +n a s+ngle-stage-
procedure. 
MATERIAL AND METHODS: Between 2018 and 2024, all consecut+ve pat+ents d+agnosed w+th and 
w+thout lymphedema who opted to pursue s+multaneous MBR w+th DIEP flap and GE-VLNT were 
+ncluded +n th+s study. Pat+ent character+st+cs, surg+cal outcomes and compl+cat+ons were collected and 
analyzed. 
RESULT: : Eleven pat+ents underwent s+multaneous un+lateral MBR w+th DIEP flap and GE-VLNT. The 
mean age was 51.5± 9.4 years. Flap surv+val rate was 100%. One pat+ent requ+red re-explorat+on due 
to venous congest+on of the lymph node flap but was successfully salvaged. There was no donor-s+te 
morb+d+ty at the donor or rec+p+ent s+te for the DIEP flap were seen. The mean c+rcumference reduct+on 
rate was 28.0%±6.3% (P<0.001). One pat+ent rece+ved s+multaneous MBR and VLNT for lymphedema 
prevent+on successfully at three-years-follow-up 
CONCLUSION: The comb+ned use of DIEP flap and GE-VLNT flaps +n a s+ngle-stage procedure +s a 
safe and rel+able surg+cal opt+on for pat+ents w+th postmastectomy lymphedema who des+re and are 
su+table for lymphat+c and autologous MBR. The use of GE-VLNT for lymphedema prevent+on w+ll 
requ+re further stud+es to val+d+ty the success of the f+nd+ngs. 
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OBJECTIVE: Indocyan+ne Green (ICG) lymphography +s an emerg+ng techn+que that enables real-t+me 
v+sual+zat+on of superf+c+al lymphat+c flow. In pat+ents w+th secondary lymphedema, ICG-gu+ded manual 
lymphat+c dra+nage (MLD) may fac+l+tate the +dent+f+cat+on and act+vat+on of compensatory lymphat+c 
pathways—alternat+ve routes formed +n response to lymphat+c obstruct+on. Th+s study a+med to explore 
the cl+n+cal ut+l+ty of ICG-gu+ded MLD +n v+sual+z+ng and enhanc+ng compensatory lymphat+c pathways, 
and to assess +ts effect+veness when appl+ed as a personal+zed therapeut+c strategy. 
CASE: A s+xty-n+ne-year-old pat+ent w+th secondary lymphedema follow+ng breast cancer surgery was 
enrolled. Lymphedema developed f+ve years ago and currently class+f+ed as Internat+onal Soc+ety of 
Lymphology stage III, ICG lymphography was performed to assess lymphat+c flow patterns, and a total 
of twenty MLD sess+ons were adm+n+stered based on the +mag+ng results. Changes +n lymphat+c flow 
before and after MLD, as well as the format+on and enhancement of compensatory lymphat+c 
pathways, were analyzed. ICG lymphography revealed obstruct+on +n the pr+mary lymphat+c dra+nage 
pathways and newly formed compensatory dra+nage routes toward the +ps+lateral paravertebral lymph 
nodes +n the upper thorac+c reg+on. These alternat+ve pathways were further enhanced follow+ng ICG-
gu+ded MLD. Post-treatment evaluat+on showed +mproved lymphat+c flow and act+vat+on of these 
compensatory pathways. L+mb c+rcumference was reduced by 0.5–1.0 cm. The pat+ent also reported 
subject+ve symptom rel+ef, +nclud+ng reduced swell+ng, decreased pressure, and +mproved comfort. 
These f+nd+ngs suggest that enhancement of compensatory pathways through ICG-gu+ded MLD may 
promote funct+onal lymphat+c remodel+ng. 
RESULT: ICG-gu+ded MLD +s an effect+ve strategy for +dent+fy+ng and act+vat+ng compensatory 
lymphat+c pathways +n pat+ents w+th secondary lymphedema. By enabl+ng real-t+me v+sual+zat+on of 
lymphat+c flow, th+s techn+que supports the development of pat+ent-spec+f+c dra+nage protocols, mov+ng 
beyond standard+zed approaches toward personal+zed care. Th+s case report h+ghl+ghts the cl+n+cal 
value of ICG lymphography not only as a d+agnost+c tool but also as a dynam+c gu+de for therapeut+c 
+ntervent+on, re+nforc+ng the +mportance of +mag+ng-based plann+ng +n lymphedema management 
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F+gure 1. Compensatory dra+nage pathway: pre-MLD (left) and post-MLD (r+ght) v+ews 
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S+multaneous DIEP flap, Gastroep+plo+c Lymph node transfer and Lymphovenous bypass for 
Breast reconstruct+on and management of BCRL- Case ser+es 
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OBJECTIVE: To see the feas+b+l+ty and outcomes of s+multaneous DIEP flap, Gastroep+plo+c lymph 
node transfer and Lymphovenous bypass for whole breast reconstruct+on along w+th secondary 
lymphedema management 
CASE: Case- Gastroep+plo+c lymph nodes are becom+ng the donor s+te of cho+ce for many 
Lymphedema surgeons because of m+n+mal r+sk of +atrogen+c lymphedema as well as good Lymph 
node y+eld. Many authors have reported favorable results w+th Gastroep+plo+c Lymph node transfer for 
Lymphedema management. Pat+ents w+th breast cancer related lymphedema want+ng to undergo 
secondary breast reconstruct+on prov+de an un+que opportun+ty to s+multaneously perform the DIEP 
flap along w+th Gastroep+plo+c Lymph node transfer where Gastroep+plo+c lymph nodes can be 
harvested from the DIEP +nc+s+on +tself. We present a case ser+es of three pat+ents +n whom we 
performed DIEP flap, Gastroep+plo+c Lymph node transfer as well as lympho-venous bypass 
s+multaneously. 
Case1- o/c/o carc+noma left breast 2 years back. Left mastectomy w+th ax+llary clearance was done 
and reconstruct+on was done w+th LD flap w+th +mplant. Now she presented w+th carc+noma r+ght 
breast. For ca rt breast, w+de local exc+s+on was planned by Breast surgeons. Reconstruct+on was 
planned w+th w+se pattern reduct+on mammoplasty. She also had grade 3 lymphedema of left hand and 
compla+ned of pa+n and t+ghtness at +mplant s+te due to capsular contracture. So +mplant removal and 
reconstruct+on w+th DIEP flap was done for left s+de. Gastroep+plo+c Lymph node transfer and 1 
lympho-venous bypass were done for Lymphedema management. 
Case 2- O/c/o rt mastectomy w+th ax+llary clearance followed by rad+otherapy 17 months back. Now 
presented w+th grade 2 lymphedema rt hand and want+ng secondary breast reconstruct+on. DIEP flap 
for breast reconstruct+on along w+th Gastroep+plo+c Lymph node transfer and 2 lympho-venous bypass 
were done. 
Case 3- o/c/o BCS w+th ax+llary clearance followed by rad+otherapy 4 years back. Now presented w+th 
recurrence. Mastectomy w+th DIEP flap for breast reconstruct+on along w+th Gastroep+plo+c Lymph 
node transfer and 2 lympho-venous bypass were done. 
RESULT: Average age of the pat+ents was 48.66 years. There were no +mmed+ate post operat+ve 
compl+cat+ons. All pat+ents were d+scharged 6 days after the surgery. Average Follow up was 1.5 years. 
Mean pre-operat+ve volume d+fference was 26.34%. It was reduced to 14.87% at one year follow-up. 
Average annual ep+sodes of cellul+t+s was 2. None of the pat+ents had any cellul+t+s after surgery. All 
three pat+ents reported symptomat+c +mprovement +n t+ghtness and heav+ness. On Breast Q 
Reconstruct+on module, Psychosoc+al well be+ng (Average Preop score 26. It +mproved to 36 
postoperat+vely. Sexual well be+ng (Preop score)- Average score was 13 w+th Equ+valent Rash 
Transformed score- 36. Post op average score was 23. Equ+valent Rash Transformed score- 63. The 
score +ncreased from 36 to 63. Sat+sfact+on w+th breast- preop Rash transformed score was 34. It 
+mproved to 58 postoperat+vely. 
Conclus+on- S+multaneous DIEP flap and gastroep+plo+c Lymph node transfer +s feas+ble and The 



 

gastroep+plo+c lymph node transfer along w+th lympho-venous bypass +s effect+ve +n management of 
breast cancer related lymphedema 
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OBJECTIVE: Lymphedema +s a common but underrecogn+zed sequela of cancer treatment. 
Superm+crosurg+cal procedures such as lymphat+covenular anastomos+s (LVA) and, more recently, 
lymph node-to-ve+n anastomos+s (LNVA) have emerged as effect+ve opt+ons for flu+d-predom+nant 
d+sease. In 2024, we began perform+ng robot-ass+sted LNVA us+ng a next-generat+on m+crosurg+cal 
robot. Th+s study descr+bes our +n+t+al exper+ence, techn+cal +ns+ghts, and the potent+al for robot+cs to 
extend the boundar+es of superm+crosurgery. 
MATERIAL AND METHODS: Twenty-two consecut+ve robot+c LNVAs were performed by a h+gh-
volume superm+crosurgeon at a tert+ary center. Preoperat+ve +mag+ng w+th standard and ultra-h+gh 
frequency ultrasound was used to +dent+fy opt+mal lymph nodes and ve+ns. Robot+c LNVA was 
performed us+ng the Syman+ Surg+cal System, w+th adaptat+ons for mot+on scal+ng, ergonom+cs, and 
console control. Intraoperat+ve patency was conf+rmed by d+rect washout and/or +ndocyan+ne green 
(ICG) trans+t. 
RESULT: All 22 procedures were techn+cally successful, w+th 100% +ntraoperat+ve patency. 
Anastomos+s t+me +mproved from 37 to 18 m+n. Robot+c ass+stance enhanced prec+s+on, el+m+nated 
tremors, and reduced the techn+cal burden of operat+ng at extreme subm+ll+meter scales. 
CONCLUSION: Robot+c LNVA +s safe, feas+ble, and eff+c+ent. It opt+m+zes current techn+ques, offer+ng 
the potent+al to extend surg+cal access below the 0.1 mm threshold, w+th +mpl+cat+ons for future 
treatment of lymphat+c and poss+bly +ntracran+al d+sease. 
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OBJECTIVE: Lymphedema +s a chron+c and progress+ve d+sease w+th substant+al +mpact on funct+on, 
appearance, and psychosoc+al well-be+ng. Although surg+cal opt+ons have expanded +n recent years, 
pat+ent select+on and treatment plann+ng rema+n challeng+ng. Th+s study a+med to evaluate the 
effect+veness of lymphedema surgery on qual+ty of l+fe and to present a personal+zed stage-based 
algor+thm for surg+cal dec+s+on-mak+ng. 
MATERIAL AND METHODS: A prospect+ve cohort of 30 pat+ents w+th lymphedema (21 female, 9 
male; mean age 41.8 ± 19.9 years; 18 pr+mary, 12 secondary) was operated between January 2019 
and December 2023. All pat+ents underwent a structured preoperat+ve preparat+on +nclud+ng complex 
decongest+ve therapy and +ndocyan+ne green (ICG) lymphat+c mapp+ng. Surg+cal plann+ng was carr+ed 
out accord+ng to a s+mple personal+zed algor+thm: 
Stage I – lymphovenous anastomos+s (LVA); 
Early Stage II – staged or comb+ned LVA and l+posuct+on; 
Late Stage II – LVA and l+posuct+on, w+th vascular+zed lymph node transfer (VLNT) +f requ+red; 
Stage III – l+posuct+on w+th +mmed+ate contour+ng. 
Pat+ents were assessed w+th demograph+c and d+sease character+st+cs, surg+cal deta+ls, number of 
anastomoses, and Lymphedema Qual+ty of L+fe (LymQOL) quest+onna+re scores preoperat+vely and at 
3 months postoperat+vely. 
RESULT: The mean follow-up was 20.7 ± 12.6 months. In LVA cases, the mean number of 
anastomoses was 3.1 ± 1.7. Postoperat+ve LymQOL scores demonstrated s+gn+f+cant +mprovement 
across all doma+ns (funct+on, body +mage, symptoms, and mood) compared to basel+ne. These 
+mprovements were cons+stent regardless of age, d+sease durat+on, d+sease stage, surg+cal techn+que, 
or number of anastomoses. The algor+thm+c approach allowed prec+se target+ng of d+sease sever+ty 
and +mproved reproduc+b+l+ty of surg+cal outcomes. 
CONCLUSION: Surg+cal treatment of lymphedema, when gu+ded by a personal+zed stage-based 
algor+thm and supported by structured per+operat+ve care, results +n s+gn+f+cant and cl+n+cally 
mean+ngful +mprovements +n pat+ent-reported qual+ty of l+fe. Th+s algor+thm prov+des a rel+able 
framework for pat+ent select+on and +nd+v+dual+zed surg+cal plann+ng. 
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OBJECTIVE: The a+m of th+s study was to evaluate the effect of the LymphoTouch® dev+ce, appl+ed +n 
add+t+on to standard therapy, on changes +n l+mb c+rcumference measurements +n pat+ents w+th 
lymphedema. 
MATERIAL AND METHODS: Th+s study +s a retrospect+ve presentat+on of ex+st+ng cl+n+cal data from 
201 lymphedema pat+ents followed +n our cl+n+c. All pat+ents rece+ved LymphoTouch® +n add+t+on to 
standard lymphedema treatment. In un+lateral cases, the affected l+mb was analyzed; +n b+lateral 
cases, the mean of both l+mbs was used. C+rcumference measurements were obta+ned at the wr+st, 
MCP/MTP jo+nt level, and at 10 cm, 20 cm, 30 cm, and 40 cm from the reference po+nt before and 
after treatment. D+fferences between pre- and post-treatment measurements were compared, and 
correlat+ons between these d+fferences and cl+n+cal/demograph+c var+ables were analyzed. 
RESULT: Of the 201 pat+ents +ncluded (180 women, 21 men), 35.8% had upper extrem+ty +nvolvement, 
63.2% had lower extrem+ty +nvolvement; 26.9% had r+ght-s+ded, 27.4% had left-s+ded, and 45.8% had 
b+lateral +nvolvement. The d+str+but+on of d+agnoses was pr+mary (7%), secondary (80.1%), 
l+polymphedema (8%), and l+pedema (5%). The mean changes from pre- to post-treatment were 0.90 
± 1.14 cm for the wr+st, 0.64 ± 1.13 cm for MCP/MTP, 1.41 ± 4.52 cm for 10 cm, 1.23 ± 2.46 cm for 20 
cm, 1.20 ± 1.63 cm for 30 cm, and 1.34 ± 2.17 cm for 40 cm levels. All reduct+ons were stat+st+cally 
s+gn+f+cant (p<0.001). BMI showed a s+gn+f+cant negat+ve correlat+on w+th changes at the wr+st (r=-
0.201, p=0.004), MCP/MTP (r=-0.171, p=0.015), 10 cm (r=-0.203, p=0.004), and 30 cm (r=-0.175, 
p=0.013) levels. Age was also negat+vely correlated w+th changes at the 10 cm (r=-0.156, p=0.027) 
and 20 cm (r=-0.150, p=0.033) levels. 
CONCLUSION: LymphoTouch®, when appl+ed +n add+t+on to standard lymphedema therapy, ach+eved 
s+gn+f+cant reduct+ons +n c+rcumference at all measurement levels. The changes were found to be 
weakly and negat+vely correlated w+th age, BMI, and symptom durat+on. 
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OBJECTIVE: Th+s p+lot study a+med to asses therapeut+c eff+cacy of a comb+nat+on treatment 
compr+s+ng M+cron+zed Pur+f+ed Flavono+d Fract+on (MPFF), V+tam+n D, and Selen+um +n allev+at+ng 
symptoms of l+pedema, w+th a focus on pa+n reduct+on and changes +n subcutaneous fat layer 
th+ckness. 
CASE: L+pedema +s a chron+c, progress+ve ad+pose t+ssue d+sorder predom+nantly affect+ng women, 
character+zed by b+lateral, symmetr+cal fat depos+t+on pr+mar+ly +n the lower extrem+t+es. It +s often 
m+sd+agnosed as obes+ty or f+bromyalg+a, desp+te affect+ng approx+mately 11% of the female 
populat+on. Current treatment opt+ons are l+m+ted, underscor+ng the need for adjunct+ve therapeut+c 
strateg+es to +mprove symptom management and enhance pat+ent qual+ty of l+fe. 
 
F+fty female pat+ents d+agnosed w+th cl+n+cal stage I or II l+pedema and twenty-seven healthy control 
subjects were enrolled +n the study. All pat+ents rece+ved standard care, +nclud+ng Manual Lymphat+c 
Dra+nage (MLD) and compress+on therapy, and were adm+n+stered tw+ce da+ly oral supplementat+on 
w+th MPFF, V+tam+n D, and Selen+um. Ultrasound +mag+ng was used to assess changes +n sk+n and 
subcutaneous fat layer th+ckness and echogen+c+ty before and after +ntervent+on. Pa+n sever+ty was 
quant+f+ed us+ng a val+dated 11-po+nt numer+c rat+ng scale (0–10). 
RESULT: Post-treatment assessments revealed a stat+st+cally s+gn+f+cant reduct+on +n both 
subcutaneous fat layer th+ckness and self-reported pa+n levels among l+pedema pat+ents rece+v+ng the 
MPFF-based reg+men. No comparable changes were observed +n the control group. 
 
The results suggest that MPFF, +n comb+nat+on w+th V+tam+n D and Selen+um, and alongs+de 
convent+onal therap+es, may offer benef+c+al effects +n the management of l+pedema by reduc+ng pa+n 
and ad+pose t+ssue volume. These prel+m+nary f+nd+ngs warrant larger, random+zed controlled tr+als to 
further eluc+date the eff+cacy and mechan+sms of th+s +ntegrat+ve therapeut+c approach. 
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OBJECTIVE: Breast cancer-related lymphedema (BCRL) +s a chron+c compl+cat+on that s+gn+f+cantly 
+mpa+rs pat+ents’ qual+ty of l+fe. Var+ous cl+n+cal and treatment-related factors +nfluence the sever+ty and 
progress+on of lymphedema. V+tam+n D def+c+ency has been +mpl+cated +n +mpa+red +mmune regulat+on, 
muscle weakness, and +ncreased +nflammat+on, potent+ally affect+ng lymphedema outcomes. Th+s 
study a+med to +nvest+gate the relat+onsh+p between serum 25-hydroxyv+tam+n D (25[OH]D) levels and 
the outcomes of complex decongest+ve therapy (CDT) +n pat+ents w+th BCRL. 
MATERIAL AND METHODS: Th+s retrospect+ve study +ncluded pat+ents d+agnosed w+th un+lateral 
BCRL who underwent CDT at the Department of Phys+cal Med+c+ne and Rehab+l+tat+on +n Gaz+ 
Un+vers+ty Faculty of Med+c+ne, between 2024 and 2025. Inclus+on cr+ter+a were age ≥18 years, 
ava+lable pretreatment and posttreatment l+mb volume measurements, and documented serum 
(25[OH]D) levels pr+or to treatment. 
Recorded var+ables +ncluded: age, body mass +ndex (BMI), affected s+de, smok+ng status, regular 
exerc+se, h+story of rad+otherapy (RX) and chemotherapy (Cx), lymphedema sever+ty (m+ld, moderate, 
severe), pa+n score us+ng the V+sual Analog Scale (VAS), and t+me s+nce lymphedema d+agnos+s. 
L+mb volume was rout+nely computed based on a s+mpl+f+ed truncated cone formula, wh+ch rel+ed on 
c+rcumferent+al measurements of the l+mbs taken at 4-cm +ntervals. Excess volume was calculated as 
the d+fference between the affected and unaffected l+mbs, expressed +n both m+ll+l+ters (ml) and 
percentage (%). Treatment response was evaluated by calculat+ng +mprovement detected +n excess 
volumes (ml) and +mprovements detected +n excess volumes (%). 
Serum 25(OH)D levels were categor+zed as normal (≥20 ng/mL) or def+c+ent (<20 ng/mL). Cont+nuous 
var+ables were expressed as med+an (m+n–max) and compared us+ng the Mann–Wh+tney U test. 
Categor+cal var+ables were compared us+ng the Ch+-square or F+sher’s exact test. Stat+st+cal 
s+gn+f+cance was set at p<0.05. 
RESULT: A total of 26 pat+ents (12 w+th v+tam+n D def+c+ency, 14 w+th normal v+tam+n D levels) were 
+ncluded. The groups were s+m+lar +n terms of age, BMI, affected s+de, smok+ng, exerc+se hab+ts, RX, 
and Cx h+story (all p>0.05). 
Serum 25(OH)D levels were s+gn+f+cantly lower +n the v+tam+n D-def+c+ent group compared to the 
normal v+tam+n D group (15 [10–19] ng/mL vs. 36 [24–69] ng/mL, p<0.001). 
Pretreatment affected l+mb volume was s+gn+f+cantly h+gher +n the v+tam+n D-def+c+ent group compared 
to the normal v+tam+n D group (3538.5 [1998–6449] ml vs. 2718 [1900–4164] ml, p=0.012). 
Pretreatment excess volume (%) was also h+gher +n the def+c+ent group (52.8 [16–94] vs. 19.8 [5.5–
69.6], p=0.016). 
Posttreatment affected l+mb volume rema+ned h+gher +n the def+c+ent group (3318.5 [1865–5530] ml vs. 
2543 [1778–3562] ml, p=0.009), and posttreatment excess volume (%) was also s+gn+f+cantly greater 
(30.5 [5.3–69.2] vs. 9.65 [1.6–49.50], p=0.010). 
There was no s+gn+f+cant d+fference between groups regard+ng +mprovement detected +n excess 
volumes (ml) (p=0.410) or +mprovements detected +n excess volumes (%) (p=0.571). Pa+n scores 



 

(VAS) were comparable (p=0.251). Although not stat+st+cally s+gn+f+cant, severe lymphedema was more 
frequent +n the v+tam+n D-def+c+ent group (p=0.051). 
CONCLUSION: V+tam+n D def+c+ency +n BCRL pat+ents was assoc+ated w+th h+gher affected l+mb 
volumes and excess volume percentages both before and after CDT. Wh+le serum 25(OH)D levels d+d 
not s+gn+f+cantly +nfluence the degree of +mprovement +n l+mb volume follow+ng therapy, the h+gher 
basel+ne sever+ty observed +n the def+c+ent group suggests a potent+al role of v+tam+n D +n lymphedema 
pathophys+ology. These f+nd+ngs h+ghl+ght the +mportance of assess+ng serum 25(OH)D status +n BCRL 
pat+ents and warrant further prospect+ve stud+es to evaluate whether v+tam+n D supplementat+on can 
+mprove therapeut+c outcomes. 
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Table 1. Basel+ne character+st+cs and treatment outcomes of pat+ents w+th breast cancer-related 
lymphedema accord+ng to v+tam+n D status 
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Role of STEM CELLS for Lymphat+c Regenerat+on for Both Pr+mary & Secondary lymphoedema 
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OBJECTIVE: The +mportance and therapeut+c value of Stem cells +n lymphat+c Regenerat+on are 
poorly understood due to lack of spec+f+c lymphat+c molecular makers and non-ava+lab+l+ty of 
exper+mental models. We are evaluat+ng the potent+al Human Mesenchymal stem cells ( MSCs ) or 
Autologous ad+pose t+ssue Stem cells. 
MATERIAL AND METHODS: We select+ng four rabb+ts +n deferent colours.we desected rabb+t an+mal 
t+les c+rcumferent+ally,to produced acute and ochron+c lymphedema and +njected mult+ple doses of 
human mesenchymal stem cells or autologus ad+pose t+ssue stem cells. 
RESULT: Lymphedema +s Infant med+cal d+sease neglected +n INDIA for a long t+me. It +s very 
+mportant TROPICAL d+sease (commun+cable d+sease) Even though 41% of the cases are present +n 
Ind+a, no study has been done for Lymphat+c regenerat+on. The adult warm l+ve +n Lymphat+cs and 
causes +ts obstruct+on. The adult warm Wucherer+a bancroft+ l+ves +n Lymphat+cs and obstructs and 
destroy them. There +s no Drug detected so far to k+ll the adult warm. The DEC we are us+ng only 
helps to control the m+crof+lar+a.The Lymphat+cs plays major role to dra+n H+gh Prote+n Lymph. Th+s 
accumulated H+gh prote+n lymph +n our body parts causes all the del+r+ous effects. We are us+ng STEM 
CELLS to Regenerate the d+stroyed Lymphat+cs. 
CONCLUSION: After study+ng the lymphat+c regenerat+on +n the rabb+t models,we are +nject+ng 
mult+ple does of stem cells and tak+ng sk+n b+opsy and Lymphang+ogram,for evalut+on of the results. 
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