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Abstract

Massive localized lymphedema (MLL) is a recently described clinical condition characterized by lymphedema resulting from focally disrupted 
lymphatic drainage in morbidly obese patients. These patients typically present with long-standing, painless, slow-growing, ill-defined soft 
tissue masses. The masses are often found in the inner thigh and may resemble liposarcoma both clinically and histologically. Due to 
its challenging imaging characteristics, MLL poses diagnostic difficulties for clinicians and pathologists. As the global obesity epidemic 
persists, the incidence of MLL is expected to rise, necessitating awareness and appropriate management strategies. In this context, we 
present a case of MLL affecting the thigh in a morbidly obese patient. The final diagnosis was given based on patient’s demographics and 
the presence of lymphedema in other parts of the body.
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Introduction

Morbid obesity is often linked to a constellation of 
health issues, including hypertension, diabetes mellitus, 
and various dermatological complications. These skin 
manifestations encompass conditions such as Acanthosis 
nigricans, skin tags, leg ulcers, edema, lymphoedema, 
and plantar hyperkeratosis. Notably, massive localized 
lymphedema (MLL) emerges as a distinctive disorder 
primarily affecting individuals with severe obesity. Although 
the precise epidemiology of MLL remains uncertain, the 
global surge in obesity rates hints at a potential rise in 
its prevalence [1]. The term “MLL” was first introduced by 
Farshid and Weiss in 1998 [2].

MLL is intricately tied to disruptions in lymphatic flow, 
potentially stemming from the abundance of adipose 
tissue. Other contributing factors may include prior 
surgery, injury, or hypothyroidism. Despite these 
insights, the exact pathogenesis of MLL remains elusive. 
Consequently, diagnosing MLL poses challenges from 
clinical, pathological, and radiological perspectives, as 
the soft tissue lesions associated with MLL can mimic 
cancerous growths [3].

In some documented cases, MLLs have been surgically 
excised, often resembling tumors such as liposarcoma 
or lymphosarcoma upon radiological and histological 
examination. Consequently, MLL has earned the moniker 
of a “pseudosarcoma.” Furthermore, there is speculation 
among clinicians that MLL may contribute to the 
development of angiosarcoma [4].

Case presentation

61-year-old male known case of type II diabetes mellitus, 
essential hypertension and dyslipidemia, presented to the 
general surgery clinic in Dammam Medical Complex with 
10 months history of right thigh swelling. He is morbidly 
obese with body mass index (BMI) of 58.7. The swelling 
has increased in size gradually and caused limitations 
of movement and the patient to seek medical advice for 
this condition. On examination, there was a very large 
redundant mass in the superior aspect of the right inner 
thigh. Both lower limbs were swollen with skin thickening 
and multiple erythematous papules.

The general surgeon requested enhanced computed 
tomography (CT) scan (Figure 1 and Figure 2) for the 
patient as an initial imaging investigation to characterize 
the nature of the mass. It demonstrated the presence 
of large mass of fat attenuation in the supero-medial 
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Figure 2: Enhanced CT scan of the lower extremity axial (a), coronal (b) and sagittal (c) planes. Large fungating lesion of fat attenuation in the supero-medial 
aspect of the right thigh. Multiple intrasubstance soft tissue stranding converging toward the base. No soft tissue component or calcification. The overlying 
skin is markedly thickened. Enlarged right inguinal lymph nodes (d). There is skin thickening and subcutaneous fat plane smudging involving the bilateral lower 
thighs (e) and anterior abdominal wall (f).
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Figure 1: Scout image of lower extremity CT scan, increased subcutaneous 
soft tissue shadow with multiple skin folds. Large redundant soft tissue 
mass in the supero-medial aspect of the right thigh.

Figure 3: Left foot radiograph, increased thickness of heel fat-pad.

aspect of the right thigh. There is marked skin thickening 
overlying the mass, involving the anterior abdominal wall 
as well as bilateral lower thighs. The patient reported 
history of previous visit to the emergency department two 
years back with a complaint of left foot pain and swelling. 
Radiograph was performed at that time (Figure 3) and 
showed diffuse thickening of the heel-fat pad. Based on 
the features demonstrated in CT and foot radiograph, the 
differential diagnosis of massive localized lymphedema 
(MLL) or atypical lipoma lesion was given.

On follow-up clinic visit, the patient was counseled for 
the necessity of further imaging with lymphoscintigraphy 
to confirm the diagnosis of MLL. However, he lost his 
appointment and preferred to seek a medical advice in his 
hometown.

Discussion

While direct studies specifically examining the relationship 
between obesity and the development of lymphedema 
are lacking, indirect evidence from various sources 

suggests a connection exists. Animal models also indicate 
that impaired lymph drainage, stress, and inflammatory 
disorders play a role in the selective enlargement of 
adipose tissue associated with lymphoid tissue [5].

In a case series involving 14 patients with morbid obesity, 
Farshid and Weiss were the first to classify MLL as a 
distinct, reactive lesion. These investigators observed that 
MLL shares histological features with well-differentiated 
liposarcoma (WDL), characterized by mature fat lobules 
interspersed with expanded connective tissue septa [2]. 
Although the widened septa resemble the fibrous bands 
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seen in sclerosing WDL, MLL lacks the degree of nuclear 
atypia present in the latter. All MLL lesions were notably 
large (33.4 cm and 7408 g), with a nearly 2:1 female-to-
male predominance [2].

Recent studies emphasize that this pseudosarcomatous, 
tumefactive benign entity primarily affects the obese 
population, with a female bias. The lesions vary in size, 
ranging from 19.5 to 61.5 cm. However, there remains 
controversy in the literature regarding the association 
of pain with MLL [6]. Clinically and histologically, 
distinguishing MLL from other tumor-like processes (such 
as lipoma, lipomatosis, WDL, desmoid-type fibromatosis, 
angiomatosis, lymphangiomatosis, angiomyoma, 
angiosarcoma, low-grade fibroblastic neoplasm, and 
myxoidliposarcoma) can be challenging unless one is 
familiar with this condition. Notably, a history of morbid 
obesity and prominent skin changes, including induration 
and “peaud’orange” appearance due to congested dermal 
lymphatics, aids in accurate diagnosis [5].

While there is a preference for the inner thigh, other 
anatomical sites—such as the lower abdominal wall, 
suprapubic region, mons pubis, vulva, inguinoscrotal 
area, penis, perianal region, popliteal fossa, lower leg, 
and arm—have also been documented. The pathogenesis 
remains uncertain, with potential associations including 
lymphatic obstruction related to extensive adipose tissue, 
trauma, surgical interventions, and/or hypothyroidism. 
The lymphatic system functions by following vessels, 
facilitating the return of extravasated fluids and molecules 
to the circulatory system. Dysfunction in this system can 
lead to fluid accumulation, resulting in lymphedema [7-8].

Histologically, sectioning of the mass reveals abundant 
mature adipose tissue interspersed with thick, edematous 
fibrous septae and substantial edema. In some instances, 
dystrophic calcification may be present [4]. Recent reports 
describe additional features, including dermal fibrosis, 
expansion of fibrous septa between fat lobules with 
increased stromal fibroblasts, lymphatic proliferation, 
lymphangiectasia, multinucleated fibroblastic cells, and 
marked vascular proliferation [1].

Radiologically, the CT and MRI appearance of the lesion 
resembles a large pendulous mass of adipose tissue, 
devoid of fascial or muscle involvement. This directly 
correlates with the histopathological findings of dermal 
fibrosis, edema, and fat partitioned by fibrous septae. 
Specifically, edema tracks along the fibrous septa in a 
lace-like pattern, accompanied by associated dermal 
thickening. Contrast administration reveals only mild 
enhancement in the dermis, consistent with the features 
observed in lymphedema [9-11].

In the context of treating MLL, surgical intervention stands 
as the gold standard. Its objectives include restoring 
mobility particularly for large lesions in the inner thigh 
that may hinder ambulation, preventing recurrent 
infections arising from mechanical dermal abrasion, and 
confirming the diagnosis. Conservative approaches, such 
as antibiotic therapy for associated cellulitis and the use of 
compression dressings alone, have demonstrated limited 
success. Given that MLL’s underlying cause is linked to 
lymphatic obstruction, persistence or recurrence of the 
lesion is anticipated even after surgical resection [12-13].

While MLL is generally considered benign, it is essential not 
to underestimate its significance. Left untreated, MLL can 
undergo transformation into more aggressive conditions, 
such as angiosarcoma or Stewart-Treves syndrome [3]. 
This cautionary note is particularly relevant in cases where 
patients decline surgical intervention, as exemplified 
in our current scenario. Furthermore, there have been 
documented instances of squamous cell carcinoma and 
cutaneous angiosarcoma arising from long-standing MLL 
[5].

While we lack the final histopathological diagnosis in our 
case, the constellation of patient’s demographics, clinical 
presentation along with the radiological features supports 
the diagnosis of MLL.

Conclusion

While our comprehension of MLL has expanded since its 
initial identification, diagnostic complexities persist due 
to its resemblance to malignant conditions. The case 
presented here serve as archetypal example of the typical 
MLL demographic. As global obesity rates continue to 
rise, a comprehensive understanding of MLL becomes 
increasingly crucial. Recognizing this distinct entity, 
along with clinical and gross pathological correlations, 
plays a pivotal role in distinguishing MLL from its various 
morphological mimics. Future research endeavors should 
prioritize elucidating its pathophysiology, assessing 
nonsurgical interventions, and investigating potential 
associations with comorbidities, including angiosarcoma.
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