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a b s t r a c t 

Lymphedema is a common complication following oncologic surgeries and is classically described to occur 

months to a few years after these procedures. A 64 year-old woman with history of total abdominal hys- 

terectomy and bilateral salpingo-oophorectomy developed right-sided lower extremity lymphedema 7 years 

after the surgeries. Lymphographic imaging performed approximately twenty years after the original surg- 

eries revealed development of subclinical, asymptomatic lymphedema on the contralateral lower extremity. 

This delayed presentation of lymphedema after initial injury, is the first described case of subclinical lym- 

phedema without detectable lymphatic injury, making it important to continuously monitor patients at risk 

for lymphedema long-term. 
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Lymphedema is a common complication of cancer therapies such as breast and gynecologic

ancer surgeries, 1 and involves swelling of the limbs due to damage or insufficiency of the

ymphatics. This swelling can significantly reduce limb function and quality of life, which is

hy early diagnosis and continual disease tracking is important for improved outcomes. Lym-

hedema severity can be classified into clinical 2 , 3 and lymphographic 4 stages. Currently, clinical

ymphedema is defined as symptomatic cases with detectable lymphatic injury (eg dermal back-

ow patterns on lymphographic imaging 5 ). Subclinical lymphedema is defined as asymptomatic

ases with detectable lymphatic injury. This report details the first described case of subclinical

ymphedema without detectable lymphatic injury. 

ase presentation 

A 64 year-old female with suspected cervical cancer underwent bilateral salpingo-

ophorectomies, total abdominal hysterectomy, and pelvic lymphadenectomy approximately 30

ears ago. She was clinically stable for a decade until she developed lymphedema in her right

eg. After years of lymphedema refractory to therapy and disease progression, she presented to

ur department in 2015 for surgical management. 

Initial assessment in our department included a history and physical exam, a validated

ymphedema-specific quality-of-life survey, bioimpedance spectroscopy, limb circumference

easurements, and indocyanine green (ICG) lymphography. Disease severity was staged using

he Campisi criteria 2 and ICG lymphography ( Table 1 A). On exam, the patient demonstrated

 bulky right lower extremity (RLE), and gross asymmetry between both legs. Exam further
able 1 

ymphedema staging (A) The patient’s Campisi, ISL, and Lymphographic stages from 2015 to 2019 (B) Proposed classifi- 

ation of lymphedema which takes into consideration both clinical and diagnostic findings. 

(A) Year Leg Campisi stage ISL stage ICG stage 

2015 Right III II III 

Left 0 0 0 

2016 Right III II III 

Left – – –

2017 Right IA 0 III 

Left – – –

2018 Right IA 0 III 

Left- - - –

2015 Right IA 0 III 

Left IA 0 III 

(B) Classification Lymphatic injury Lympho graphic imaging Symptoms 

No lymphedema Negative Negative Negative 

Presub clinical lymphedema Positive Negative Negative 

Subclimcal lymphedema Positive Positive Negative 

Clinical lymphedema Positive Positive Positive 

CG, indocyanine green; ISL, International Society of Lymphology. 
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Fig. 1. Physical exam and imaging findings (A) Circumference measurements in 2016 before the RLE lymphaticovenular 

anastomosis (LVA), and in 2019 after the RLE LVA. The patient’s right lower extremity is visibly larger than the left lower 

extremity in both images but shows reduction in circumference measurements over time. (B) 2019 ICG lymphography 

study demonstrating a stardust pattern of the right and left lower extremities. The stardust patterns in the left calf and 

mid-thigh were not present in 2015. LVA, lymphaticovenular anastamosis; RLE, right lower extremity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

showed an abundance of lipodystrophy and edema consistent with Campisi stage III ( Fig 1 A).

The left lower extremity (LLE) was clinically normal (Campisi stage 0). Both legs were imaged

with ICG lymphography. While the right leg showed pathologic stardust patterns (ICG stage III),

the left leg showed normal linear pattern suggestive of intact lymphatic function (ICG stage 0). 

In 2017, the patient underwent RLE lymphaticovenular anastomosis (LVA) successfully. In ad-

dition to subjective symptom improvement, correlating improvements were seen in all metrics,

including ICG lymphography. Since the patient was symptomatic in the RLE only, and initial

imaging of the LLE was normal, clinic visits from 2016 to 2018 focused on her RLE. In 2019, our

clinic changed our protocol to continue imaging both legs postoperatively in patients with lym-

phedema caused by pelvic surgery/radiation. Therefore, in 2019, both of the patient’s legs were

imaged ( Fig 1 B). At that time, the patient was 2 years out from her RLE LVA, and doing well

(Campisi Ia, ICG stage III). However, ICG scans of her asymptomatic (Campisi IA) LLE revealed

advanced signs of lymphedema (ICG stage III). Following these findings, she decided to undergo

prophylactic LVA of the LLE (ie Lymphatic Microsurgical Preventive Healing Approach 

6 ) to pre-

vent further disease progression and symptom development. She responded favorably to surgery

and showed improvement in post-op ICG scans. 

Discussion 

Current studies have found subclinical lymphedema days to months after lymphatic insult. 5 , 7 

Lymphedema can remain latent months to years before becoming symptomatic. Because of the

risk of disease progression, providers focus on patients with pathologic findings in the early

postoperative period. Conversely, patients with normal lymphographic patterns, are presumed

to be normal and considered low risk for lymphedema. This case demonstrates a unique presen-

tation of subclinical lymphedema in which lymphatic injury was not detectable until decades

after gynecologic surgery. 

The most plausible explanation for this patient’s presentation is our current technology be-

ing inadequate to detect mild lymphatic injury. While ICG lymphography has superior sensitivity

than other diagnostic tools such as bioimpedance 8 and lymphoscintigraphy, 9 and is favored for

its ability to diagnose bilateral lymphedema, all technologies have their limitations. Upon pre-

sentation, the patient likely already had left leg lymphatic injury, but ICG lymphography was in-

sufficiently sensitive to detect it. To our knowledge, no acquired lymphedema has been reported

to occur 3 decades after triggering lymphatic injury. Relevant questions are if patients with



4 E.S. Qin, M.J. Bowen and W.F. Chen / Current Problems in Cancer 44 (2020) 100538 

i  

s  

l  

s  

 

o  

t  

i  

p  

t

C

 

i  

i  

c  

(  

t  

s

R

 

 

 

 

 

 

 

 

 

 

 

1  
atrogenic lymphatic injury are at life-time risk of lymphedema, and when is a patient con-

idered risk free? While these remain unanswered questions given our current understanding of

ymphedema pathogenesis, the unexpected delayed pathogenesis in this case obliges us to con-

ider a structured lymphedema surveillance program following high-risk oncologic procedures. 10

Other explanations to the case are (1) de novo lymphedema in the left leg, which was previ-

usly healthy, and (2) left leg lymphatic injury as a result of LVA-related lymph flow changes in

he right leg. De novo disease is unlikely considering the patient’s history of high-risk oncologic

ntervention which is known to cause lymphatic injury. Development of contralateral leg lym-

hatic injury secondary to LVA in the right leg is also unlikely as the patient responded favorably

o LVA, suggestive of lymph drainage improvement. 

onclusion 

It is debatable what should be called lymphedema. Is it the mere presence of lymphatic

njury based on history? Does it need to be lymphatic injury that is detectable? Or should

t be lymphatic injury that is both detectable and symptomatic? Relevant terminology in-

ludes presubclinical lymphedema, subclinical lymphedema, and asymptomatic lymphatic injury

 Table 1 B). Regardless of classification, it is important for patients and providers to be aware of

he risk factors of lymphedema and that our current diagnostic tools may not detect the earliest

tages of lymphedema. This makes it important to monitor high-risk patients longitudinally. 

eferences 

1. Beesley V , Janda M , Eakin E , Obermair A , Battistutta D . Lymphedema after gynecological cancer treatment : Preva-

lence, correlates, and supportive care needs. Cancer . 2007;109:2607–2614 . 

2. Campisi C , Boccardo F , Zilli A , Maccio A , Napoli F . Long-term results after lymphatic-venous anastomoses for the
treatment of obstructive lymphedema. Microsurgery . 2001;21:135–139 . 

3. Executive C . The diagnosis and treatment of peripheral lymphedema: 2016 consensus document of the International
Society of Lymphology. Lymphology. . 2016;49:170–184 . 

4. Yamamoto T , Matsuda N , Doi K , et al. The earliest finding of indocyanine green lymphography in asymptomatic limbs
of lower extremity lymphedema patients secondary to cancer treatment: The modified dermal backflow stage and

concept of subclinical lymphedema. Plast Reconstr Surg . 2011;128:314e–321e . 

5. Akita S , Mitsukawa N , Rikihisa N , et al. Early diagnosis and risk factors for lymphedema following lymph node dis-
section for gynecologic cancer. Plast Reconstr Surg . 2013;131:283–290 . 

6. Campisi CC , Ryan M , Boccardo F , Campisi C . LyMPHA and the prevention of lymphatic injuries: A rationale for early
microsurgical intervention. J Reconstr Microsurg . 2014;30:71–72 . 

7. Soran A , Ozmen T , McGuire KP , et al. The importance of detection of subclinical lymphedema for the prevention of
breast cancer-related clinical lymphedema after axillary lymph node dissection; a prospective observational study.

Lymphat Res Biol . 2014;12:289–294 . 

8. Qin ES , Bowen MJ , Chen WF . Diagnostic accuracy of bioimpedance spectroscopy in patients with lymphedema: A
retrospective cohort analysis. J Plast Reconstr Aesthet Surg . 2018;71:1041–1050 . 

9. Mihara M , Hara H , Araki J , et al. Indocyanine green (ICG) lymphography is superior to lymphoscintigraphy for diag-
nostic imaging of early lymphedema of the upper limbs. PLoS One . 2012;7:e38182 . 

0. Koelmeyer LA , Borotkanics RJ , Alcorso J , et al. Early surveillance is associated with less incidence and severity of
breast cancer-related lymphedema compared with a traditional referral model of care. Cancer . 2019;125:854–862 . 

http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0001
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0001
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0001
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0001
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0001
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0001
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0002
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0002
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0002
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0002
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0002
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0002
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0003
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0003
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0004
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0004
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0004
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0004
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0004
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0005
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0005
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0005
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0005
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0005
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0006
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0006
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0006
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0006
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0006
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0007
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0007
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0007
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0007
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0007
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0008
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0008
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0008
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0008
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0009
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0009
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0009
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0009
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0009
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0010
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0010
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0010
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0010
http://refhub.elsevier.com/S0147-0272(20)30003-9/sbref0010

	Is the risk of lymphedema life-long following treatment for gynecologic cancer?-A case report
	Introduction
	Case presentation
	Discussion
	Conclusion
	References


