
INTRODUCTION

In the postoperative management of lymphovenous anastomosis (LVA), 
initially suspecting lymphedema recurrence as the primary cause of 
re-emerging symptoms is a logical and methodologically sound practice. 
However, this standard approach may inadvertently overshadow other 
diagnoses, especially in cancer patients who are undergoing various treat-
ments. A key diagnostic challenge arises in distinguishing between recur-
rent lymphedema and lower extremity swelling indicative of deep vein 
thrombosis (DVT). The latter may be a side effect of immunotherapeutic 
regimens commonly used in cancer treatment [1,2]. The clinical presen-
tation of both conditions is often similar, with swelling being a common 
symptom, leading to frequent misdiagnoses.

Empirical evidence suggests that a considerable number of patients 
receiving cancer immunotherapy, about one-fourth, experience venous 
thromboembolism, which correlates with decreased overall survival rates 
[1]. Additionally, case studies have shown that patients with urothelial 
carcinoma can develop thrombotic microangiopathy in association with 
pembrolizumab therapy post-immunotherapy [2]. This evidence under-
scores the importance of considering a patient's immunotherapy history 
when diagnosing lower extremity edema, highlighting the potential for 
misdiagnoses that could delay critical DVT interventions.

This report presents a case study of an elderly patient post-LVA sur-
gery, illustrating the complexities in post-surgical care. We explore the di-
agnostic process, interventional strategies, and the necessity for nuanced 
decision-making, especially in managing geriatric patients. This case study 
aims to illuminate the intricacies of postoperative care in oncologic sur-
gery and emphasizes the need for tailored patient management strate-
gies in the context of complex surgical histories.

CASE PRESENTATION

In December 2019, a 79-year-old female patient presented with hematu-
ria. Her medical history was notable for hypertension, diabetes (managed 
with vildagliptin), and hepatitis C. An ultrasound, revealing hydronephro-
sis in her left kidney, led to further investigations including abdominal and 
pelvic computed tomography and a retrograde pyelogram, primarily to 
explore the possibility of renal stones. However, subsequent ureteroreno-
scopic stone manipulation resulted in a pathology report diagnosing left 
invasive urothelial carcinoma.

In February 2020, the patient underwent a dual surgical procedure 
consisting of a transurethral incision of the ureteral orifice and laparo-
scopic nephroterectomy. The pathological examination post-surgery con-
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firmed high-grade invasive urothelial carcinoma extending from the ure-
ter to the renal pelvis, classified as pathologic grade T3. Following surgery, 
in March 2020, she commenced an adjuvant chemotherapy regimen, 
comprising eight cycles of gemcitabine and carboplatin.

In March 2021, the patient sought medical attention for persistent 
bilateral lower limb edema, which had been ongoing for eight months 
and was more pronounced in her left leg. Despite the lack of DVT findings 
in the abdomen and pelvis computed tomography scans, her history of 
stage III invasive urothelial carcinoma, along with previous surgery and 
chemotherapy, necessitated further investigation. A lymphoscintigraphy 
examination was conducted, revealing partial mild lymphatic obstruc-
tions in both lower extremities (right P-1, left P-1, according to the Taiwan 
Lymphoscintigraphy Staging [3]). Clinically, both legs were categorized as 
stage II lymphedema, based on the International Society of Lymphedema 
staging [4].

After four months of conservative treatment, including compression 
garments, with no significant improvement, the patient underwent LVA 
on her left leg. A total of six side-to-end LVAs were performed, involving 
three in the left dorsal foot, one in the left lower leg, one in the left thigh, 
and one in the left lower abdomen (Figure 1). A compression garment 
was applied immediately after the operation. The postoperative course 
proceeded smoothly, and the patient was given empirical antibiotic ce-
fazoline and pain control for three days. She was discharged three days 
post-surgery and scheduled for regular follow-ups in the outpatient clinic. 
At the follow-up on postoperative day 8, there was a noticeable improve-
ment in edema in both legs (left leg reduced from 33.3 ± 10.7 cm to 26.2 ± 
8.5 cm, right leg from 29.6 ± 7.9 cm to 27.5 ± 7.8 cm).

In March 2022, seven months post-LVA surgery, the patient began 
an 11-cycle pembrolizumab treatment due to tumor progression. Con-
currently, she experienced recurrent swelling in her left leg, persisting for 
eight months before she sought help at the emergency department in 
November 2022. Upon examination, her left leg exhibited a swollen ap-
pearance, mild reddish skin, and discharge formation. Vascular sonogra-
phy of the left lower limb revealed a partial thrombus in the left common 
femoral vein. Initially, Edoxaban was administered, temporarily alleviating 
the symptoms.

However, two months later, the patient returned to the emergency 
department with worsened pain and swelling in her leg. She was diag-

nosed with recurrent DVT and leg cellulitis. Initial vascular ultrasonogra-
phy and computed tomography angiography identified a mural throm-
bus in the left common femoral vein, with a patent popliteal and calf vein. 
Subsequently, percutaneous transluminal angiography revealed bilateral 
common iliac vein occlusion. The patient underwent stent placement, 
which resulted in a reduction of the swelling in both legs postoperatively 
(Figure 2).

DISCUSSION

LVA has been established as an effective intervention for improving 
lower limb lymphedema, as evidenced in recent studies [5,6]. However, 
approximately 36% of patients require postoperative anastomosis re-
vision [7]. Therefore, it is both reasonable and sensible to first consider 
lymphedema recurrence as the main concern when patients, who have 
undergone LVA, exhibit returning symptoms. Nevertheless, this approach 
entails a significant risk: Owing to their clinical similarities, patients who 
have undergone LVA and subsequently develop DVT are at a high risk of 
misdiagnosis as cases of recurrent lymphedema. Such misdiagnoses can 
lead to significant delays in the appropriate treatment for DVT. This study 
aims to underscore the critical need for thorough reassessment in older 
cancer patients who experience recurrent leg swelling after undergoing 
LVA. It highlights the importance of distinguishing between lymphedema 
recurrence and other potential complications like DVT to ensure timely 
and accurate treatment.

The primary complications associated with LVA include failed anasto-
mosis, venous reflux, and cellulitis [7]. In clinical practice, when encounter-
ing patients with lymphedema who have previously undergone LVA and 
present with swollen feet, the initial diagnostic considerations typically 
focus on lymphedema recurrence and infection. Conversely, DVT is not 
commonly considered a primary diagnosis due to its relative infrequency 
as a complication of LVA.

However, this case presented additional risk factors that increased 
the patient's susceptibility to thrombosis-related edema. Notably, age was 
a significant risk factor for this 79-year-old patient [8]. Research indicates 
a substantial rise in DVT incidence among patients aged 70 and above 
[9]. Additionally, the patient's decreased mobility, a consequence of leg 
swelling, might have further heightened her risk of developing DVT [10]. 
This case serves as a reminder to clinicians that even when a patient has 
a well-documented history of LVA, commonly associated with leg edema, 
a thorough reassessment of the vascular system is essential to ensure 
an accurate and comprehensive diagnosis of thrombosis-related edema.

Upon reviewing the patient’s medical history, we observed a signif-
icant overlap between the onset of foot swelling from DVT and her im-
munotherapy period with pembrolizumab. This coincidence has led us to 
consider the possibility that the immunotherapy may have contributed to 
the development of DVT. Notably, among patients undergoing cancer im-
munotherapy, nearly one-fourth experience venous thromboembolism, 
a condition that has been associated with a decrease in overall survival 
rates [1]. Additionally, a specific case report highlighted that patients with 
urothelial cancer developed pembrolizumab-associated thrombotic mi-
croangiopathy following immunotherapy [2]. These findings collectively 
indicate that a history of immunotherapy in patients may be a critical fac-
tor in the development of symptoms, such as swollen lower extremities.

Complex medical cases often involve patients suffering from both 
venous edema and lymphedema, as seen in phlebolymphedema. Phle-
bolymphedema, characterized by swelling due to a combination of chron-
ic venous insufficiency and lymphatic insufficiency, is the most preva-
lent form of lymphedema in the Western world [11]. Chronic venous 
insufficiency can develop from venous valve inefficiency, blockages, or 
a combination of these factors. Furthermore, dysfunction in the muscle 
pump, particularly in the calf muscles, can exacerbate these conditions 

Figure 1. Three lymphovenous anastomoses (indicated by black arrows) are present in 
the dorsal foot wound during lymphovenous anastomosis surgery.
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[12]. Therefore, it is crucial to maintain vigilance for chronic venous insuf-
ficiency both before and after treating lymphedema. Key risk factors for 
chronic venous insufficiency include age, a family history of venous dis-
ease, indicators of ligamentous laxity (e.g., history of hernia surgery, flat 
feet), body weight, level of physical activity, and smoking [13]. Recognizing 
and addressing these risk factors are essential steps in the comprehen-
sive management of patients with lymphedema or phlebolymphedema.

The key takeaway from this case is the critical importance of a com-
prehensive and systematic assessment in patients with complex medical 
histories. Despite the patient's history suggesting lymphedema recur-
rence as the primary cause of her foot swelling, the necessity to conduct a 
thorough evaluation of her venous and lymphatic systems, infection sta-
tus, and cancer treatment history is paramount. This holistic approach is 
essential to ensure accurate diagnosis and effective management of the 
patient's condition. It highlights the need to consider the complexity of 
the patient’s medical background and the possibility of overlapping symp-
toms from various conditions. Such an approach is vital in avoiding misdi-
agnosis and in providing the most effective treatment strategy tailored to 
the patient's unique medical needs.

CONCLUSION

In cases of recurrent edema in elderly cancer patients who have previous-
ly undergone LVA surgery for lymphedema, it is crucial to consider and 
rule out phlebolymphedema and DVT as possible causes. To achieve a 
comprehensive diagnosis, additional assessments like vascular sonogra-
phy or computed tomography angiography should be conducted. These 

diagnostic tools can help exclude other potential etiologies and ensure 
that the patient receives the most appropriate and effective treatment. 
This approach is vital for a holistic patient care strategy, particularly given 
the complex interplay of factors in such patients.
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Figure 2. Comparative images showing the condition before (panel A) and after (panel B) treatment of deep vein thrombosis in the bilateral 
common iliac femoral veins. Post-treatment, there is a noticeable reduction in swelling in both legs.
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