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Abstract
Introduction: Lipedema is a chronic, progressive, and painful connective tissue disorder primarily affecting women. Symptoms 
include pain, limb heaviness, tenderness, easy bruising, and reduced mobility. Histologically, lipedema adipose tissue shows 
vascular dilation, adipocyte hypertrophy, and immune infiltration by macrophages and mast cells. Pain is thought to arise from 
heightened dermal sensitivity and neuropathic mechanisms. This study examines nerve-associated inflammation in lipedema, 
which has not been previously characterized. 

Methods: Skin and subcutaneous adipose tissue (5-μm sections) were collected from one patient (hand, foot, back), fixed in 
formaldehyde, and stained for inflammatory markers (CD68, CD163) and endothelial cells (CD31). H&E and Masson’s trichrome 
staining were performed. Images were captured and manually quantified.

Results: Cutaneous tissue from the hands and feet demonstrated increased microvascular density (CD31) with thickened walls, 
perivascular fibrosis, and macrophage infiltration (CD68, CD163). Macrophages were observed along the nerve fibers and outer 
nerve layers, consistent with localized nerve inflammation alongside vascular remodeling.

Conclusion: This study demonstrates concurrent vascular remodeling and nerve-associated inflammation in lipedema adipose 
tissue of the hand and feet. These findings highlight that pain in lipedema involves both vascular and neurogenic inflammatory 
mechanisms, extending the understanding of lipedema pathology beyond the lower extremities.
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Introduction
Lipedema is a chronic, progressive and painful connective 
tissue disorder characterized by symmetrical, disproportionate 
accumulation of subcutaneous fat in the extremities, typically 

sparing the hands and feet [1,2]. Lipedema is often accompanied 
by pain, easy bruising, heaviness and swelling in the affected areas 
[3,4]. With an estimated global prevalence of approximately 1 in 
72,000 individuals and a marked female predominance, lipedema 
remains underdiagnosed, largely due to its clinical overlap with 
obesity, lymphedema, and other adipose tissue disorders [1, 5-8]. 
Common comorbidities include chronic venous disease [9], obesity, 
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and mental health conditions such as anxiety and depression [10]. 
Connective tissue abnormalities are also increasingly recognized, 
with joint hypermobility [11] and connective tissue fragility, 
as seen in hypermobile Ehlers-Danlos syndrome (hEDS) [12], 
suggesting shared fascial pathology between connective tissue and 
adipose disorders.

Currently, there is no curative treatment for lipedema. Conservative 
management includes compression therapy, manual lymphatic 
drainage, exercise, and nutritional counseling, while surgical 
interventions such as tumescent liposuction are typically reserved 
for refractory cases and may improve function and quality of 
life [1-2,13]. Emerging evidence highlights the importance of 
addressing pain and inflammation as central components of disease 
management. 

Pain in lipedema is a hallmark feature and may present as tenderness 
to pressure, spontaneous pain, and mechanical hypersensitivity 
[3,14-16]. While the mechanisms remain incompletely understood, 
both vascular and neurogenic components are thought to contribute. 
Histologically, lipedema adipose tissue demonstrates vascular 
remodeling and perivascular inflammation [17-19], including 
dilated blood and lymphatic vessels [17, 20-21], endothelial 
hyperplasia [22], perivascular fibrosis, and macrophage infiltration 
[23-25], which may contribute to interstitial fluid accumulation 
and tissue pain [17,26]. In addition, peripheral nerves may be 
affected by localized inflammation, leading to neurogenic pain and 
hypersensitivity. Despite increasing recognition of vascular and 
inflammatory alterations in lipedema adipose tissue, the extent to 
which these changes occur outside the lower extremities remains 
poorly understood. In this case report, we examine vascular 
remodeling and nerve-associated inflammation in lipedema tissue 
obtained from the hand and foot sites traditionally considered 
spared to better characterize the systemic nature of the disease.

Methods

Written informed consent was obtained from the patient prior to 
tissue collection.

Quality of Life Assessment (WHOQOL-100): Patient-reported 
quality of life was assessed using the validated World Health 
Organization Quality of Life-100 (WHOQOL-100) questionnaire. 
Surveys were completed and scored according to standard 
guidelines, with higher scores indicating better quality of life on a 
scale from 4 to 20.

Tissue Collection: Subcutaneous tissue samples were collected 
from the dorsal hands and feet, and back during tumescent 
liposuction procedures (Figure 1). Specimens were immediately 
fixed in 10% neutral buffered formalin, processed, and embedded 

in paraffin. Serial sections of 5 μm thickness were prepared for 
hematoxylin and eosin (H&E) staining and immunohistochemical 
analysis.

Figure 1: Clinical presentation and biopsy 
site localization in the hands and feet. 
(A, B) Clinical images showing increased adipose tissue 
distribution in the hand and foot. (C, D) Skin biopsies obtained 
from the dorsal aspect of the hand and foot, respectively, showing 
the biopsy sites during tissue collection.
Immunohistochemistry and Histologic Analysis: All staining 
was performed by San Diego Pathologists Medical Group 
(California, USA). Paraffin-embedded tissue sections (skin and 
adipose tissue) were stained using antibodies against macrophages 
(CD68, DAKO/Agilent M0814, CA, USA; CD163, NCL-L-
CD163, Leica Biosystems, IL, USA), endothelial cells (CD31, 
DAKO/Agilent M0823, CA, USA) and Neurofilament (DAKO/
Agilent M0762, CA, USA). Sections were counterstained with 
hematoxylin. Masson’s trichrome staining (Sigma kit HT102A-
1KT, MO, USA) was used to evaluate collagen deposition and 
fibrosis. All slides were coded and evaluated in a blinded manner 
by two independent investigators. Positive control tissues known 
to express each marker were used to verify staining specificity, 
while negative controls were prepared by omitting the primary 
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antibody. Images were acquired using an EVOS 5000 imaging 
system.

Case Presentation
A 45-year-old Arab female with a clinical diagnosis of Stage 3 
lipedema presented with chronic, symmetric pain and swelling 
affecting the lower and upper extremities, abdomen, back, hands, 
and feet. Symptoms had been present for over 35 years and had 
significantly worsened during the past decade. The pain was 
described as aching and hypersensitive, most pronounced in the 
calves, upper arms, and feet, and was accompanied by heaviness, 
tenderness, and easy bruising. She reported that the pain worsened 
with prolonged standing and warm temperatures and improved 
partially with elevation, rest, and compression therapy, though 
relief was temporary. The patient denied numbness but reported 
progressive limitations in mobility, difficulty with clothing fit, 
and discomfort during routine daily activities. Symptom onset 
occurred around puberty (approximately age 10). Family history 
was notable for similar fat distribution and pain symptoms in 
female relatives on both the maternal and paternal sides. She also 
reported a family history of thyroid disease. Physical examination 
demonstrated bilateral, symmetric enlargement of tender, nodular 
subcutaneous adipose tissue on the feet, calves, thighs, abdomen, 
back, arms, breasts, and hands, with tender, nodular subcutaneous 
adipose tissue and non-pitting edema. Skin changes included 
uneven texture, visible telangiectasias, and frequent bruising. Her 
past medical history was notable for hypermobile Ehlers-Danlos 
syndrome (hEDS), mast cell activation syndrome (MCAS), and 
polycystic ovary syndrome (PCOS). Past surgical history included 
repair of a fractured humerus, cholecystectomy, and umbilical 
hernia repair. She had also undergone five prior lipedema reduction 
surgeries, including two skin excision procedures.
Results
Patient-Reported Quality of Life and Pain Profile
The lowest-scoring domains were physical health, level of 
independence, and psychological health. Within these domains, 
the lowest-rated facets included body image and appearance 
(7/20), pain and discomfort (8/20), and sexual activity (9/20).
The patient’s pain profile demonstrated a substantial impact on 
daily function, as reflected in both domain and facet scores and by 
the presence of pain even in the absence of external stimulation. 
The qualitative pain phenotype included sensations described as 
“tingling, throbbing, pressing, gnawing, cramping, tender, and 
taut” which may be consistent with an inflammatory pain pattern. 
Descriptors such as “pinching, burning, and splitting” were not 
reported.
Increased Blood Vessel Density, Fibrosis & Inflammation in 
Lipedema Foot Skin & Hypodermis 

Histopathologic evaluation of lipedema skin from the foot revealed 
marked dermal vascular and stromal remodeling. H&E staining 

showed numerous small, irregular blood vessels in the dermis, 
some extending toward the epidermis (Figure 2A). Masson’s 
trichrome staining demonstrated dense collagen deposition around 
dermal vessels, consistent with fibrosis (Figure 2B). CD31 staining 
confirmed endothelial cells lining these vessels, several of which 
extended toward the epidermis (Figure 2C). CD68 and CD163 
immunostaining identified perivascular macrophages, including 
M2-polarized cells in the dermis, suggesting a link between 
vascular remodeling and inflammatory or reparative responses 
(Figures 2D-E).

Figure 2: Histopathological and immunohistochemical analysis of 
lipedema skin from the foot. H&E staining (A) demonstrates blood 
vessels extending into the epidermis. Masson’s trichrome staining 
(B) demonstrates dense collagen deposition in the dermis (blue), 
indicative of fibrosis. CD31 immunohistochemistry (C) highlights 
endothelial cells, confirming the presence of blood vessels in 
both the epidermis and dermis. CD68 and CD163 staining (D, 
E) identifies perivascular macrophages surrounding dermal 
blood vessels. White arrows indicate blood vessels in panels A-C 
and macrophages in panels D-E. Images were acquired using a 
20×objective.

Further analysis of the hypodermal tissue from the foot 
demonstrated prominent vascular enlargement and fibrosis. H&E 
staining revealed dilated blood vessels with increased vascular wall 
thickness, consistent with vascular hypertrophy and angiogenesis 
(Figure 3A). Masson’s trichrome staining highlighted marked 
collagen deposition surrounding enlarged vessels (Figure 3B). 
CD31 immunohistochemistry confirmed the vascular structures 
and demonstrated numerous enlarged blood vessels within 
the hypodermis (Figure 3C). The pronounced thickness of the 
CD31-positive vessel walls relative to the luminal space further 
emphasizes structural vascular remodeling and increased vascular 
density within lipedema-affected hypodermal tissue.
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Figure 3: Histopathological and immunohistochemical analysis of hypodermal lipedema tissue from the foot. H&E staining (A) reveals 
enlarged blood vessels with increased vascular wall thickness; white arrows indicating multiple blood vessels (angiogenesis) and vascular 
wall hypertrophy. Masson’s trichrome staining (B) demonstrates marked fibrosis with dense collagen deposition (blue) surrounding 
enlarged vessels. CD31 immunohistochemistry (C) highlights endothelial cells, confirming the vascular structures and demonstrating 
enlarged blood vessels and angiogenesis. White arrows indicate blood vessels in all panels. Images were acquired using a 20× objective.

Fibrosis, Inflammation & Thick Capillary Wall in Lipedema Hand Skin & Hypodermis

Next, we examined skin and hypodermal tissue from the hand. Histopathologic analysis revealed vascular, fibrotic, and inflammatory 
changes similar to those observed in the lower extremity. H&E staining demonstrated increased dermal angiogenesis with distortion of 
the epidermal dermal junction and focal elongation of rete ridges (Figure 4A). Masson’s trichrome staining showed increased collagen 
deposition in the dermis and around blood vessels, extending toward the epidermis (Figure 4B). CD31 immunohistochemistry confirmed 
numerous dermal blood vessels of varying caliber (Figure 4C). CD68 staining identified macrophages distributed throughout the dermis 
and hypodermis, with prominent perivascular localization surrounding blood vessels (Figure 4D).

Figure 4: Histopathological and immunohistochemical analysis of lipedema skin from the hand. H&E staining (A) shows increased 
angiogenesis with numerous blood vessels in the epidermis and dermis, some extending toward the epidermal-dermal junction. 
Masson’s trichrome staining (B) demonstrates extensive dense collagen deposition (blue), consistent with fibrosis surrounding dermal 
vessels. CD31 immunohistochemistry (C) highlights endothelial cells, confirming the presence of blood vessels in the epidermis and 
dermis. CD68 staining (D) identifies macrophages surrounding the invading blood vessels. White arrows indicate blood vessels (A-C) 
or macrophages (D). Images were acquired using a 20× objective.
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Further examination of hypodermal tissue from the hand demonstrated marked vascular enlargement and surrounding fibrosis, 
consistent with significant vascular remodeling. H&E staining revealed multiple enlarged and irregular vessels with thickened walls 
and increased vascular density within the hypodermis, indicative of angiogenesis and abnormal vascular remodeling (Figure 5A). CD31 
immunohistochemistry confirmed the endothelial identity of these structures and highlighted prominent vessel wall thickening (Figure 
5B), while adjacent lymphatic vessels appeared morphologically preserved. Masson’s trichrome staining demonstrated dense collagen 
deposition within the vessel walls and surrounding stroma, consistent with perivascular fibrosis and extracellular matrix expansion 
(Figure 5C). Higher-magnification sections illustrated a markedly enlarged hypodermal vessel with substantial wall hypertrophy (Figure 
5D). CD31 staining confirmed the endothelial lining (Figure 5E), and corresponding trichrome staining demon.

Figure 5: Histopathological and immunohistochemical analysis of lipedema hypodermis from the hand. H&E staining (A) shows 
enlarged blood vessels in the hypodermis, indicated by white arrows. CD31 immunohistochemistry (B) confirms these structures are 
blood vessels. Masson’s trichrome staining (C) demonstrates increased collagen deposition (blue) surrounding the enlarged vessels. A 
large hypodermal vessel (~400 µm in diameter) is shown with H&E staining (D) and confirmed by CD31 immunohistochemistry (E). 
Masson’s trichrome staining (F) highlights increased fibrosis within the thickened vessel wall. White arrows indicate blood vessels or 
areas of collagen deposition as shown. Images were acquired using a 20× objective.

Nerve Inflammation in Lipedema Hand and Foot

Immunohistochemical analysis revealed inflammatory cell infiltration in both hand and foot tissues. In particular, CD68-positive 
macrophages were observed surrounding peripheral nerves, localized to the perineural and epineural regions, indicating focal 
inflammatory changes within the nerve microenvironment. Similar patterns were observed with CD163 staining, confirming the presence 
of M2-polarized macrophages around peripheral nerves (data not shown). In the hand, CD68-positive macrophages surrounded small 
nerve fascicles, consistent with mild perineural infiltration (Figure 6A), while larger nerves showed macrophage accumulation along 
the perineural and epineural regions (Figure 6B). Similar patterns were observed in the foot, with clusters of macrophages surrounding 
peripheral nerve fascicles (Figure 6C). Additional sections demonstrated macrophages along the outer nerve sheath, highlighting 
persistent perineural inflammation (Figure 6D).
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Figure 6: CD68 immunohistochemical staining demonstrating nerve inflammation in hand and foot tissue from a patient with lipedema. 
A. CD68 immunohistochemical stain shows macrophages (indicated by white arrows) surrounding nerve fascicles in the hand. B. CD68 
immunohistochemical stain revealed macrophages (indicated by white arrows) in the epineural regions of the peripheral nerve in the 
hand. C. CD68 immunohistochemical stain of macrophages in the perineural and epineural regions of a nerve in the foot. D. CD68 
immunohistochemical stain of macrophages in the perineural and epineural regions of a nerve in the foot. Images were acquired using 
a 40× objective.

Adipocyte Cysts in Lipedema Back Adipose Tissue

Hypertrophic adipose tissue is a hallmark of lipedema and is generally associated with fibrosis and inflammation throughout affected 
areas. Histologic evaluation of back subcutaneous adipose tissue revealed markedly enlarged cyst-like adipocyte structures associated 
with pericystic inflammation and fibrosis (Figure 7A). Masson’s trichrome staining showed collagen deposition along the cyst boundary, 
consistent with fibrotic remodeling of the surrounding tissue (Figure 7B). CD31 immunohistochemistry revealed endothelial & 
macrophage-associated staining around cells lining the cyst-like structures, suggesting vascular components within the microenvironment 
(Figure 7C). CD68 staining identified dense macrophage accumulation along the cyst perimeter, indicating prominent inflammatory 
infiltration (Figure 7D), and CD163 immunohistochemistry confirmed the presence of M2-polarized macrophages (Figure 7E). Higher-
magnification sections demonstrated fibrosis interspersed among macrophages lining the cyst wall (Figure 7F), CD31-positive staining 
surrounding the macrophage-lined boundary (Figure 7G), and CD163-positive macrophages forming part of the cellular lining of the 
cyst-like structures (Figure 7H), highlighting the combined inflammatory, vascular, and fibrotic components of these adipose tissue 
changes.
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Figure 7: Histologic and immunohistochemical characterization of a large cyst-like adipocyte structures in lipedema adipose tissue. 
H&E staining (A) shows an enlarged cyst-like structure in the hypodermis. Masson’s trichrome staining (B) demonstrates fibrosis 
surrounding the cyst (white arrow). CD31 immunohistochemistry (C) shows positive endothelial-associated staining around the cyst-
adjacent macrophages. CD68 staining (D) reveals macrophages surrounding the cyst (white arrow), and CD163 immunohistochemistry 
(E) confirms the presence of M2-polarized macrophages around the structure. Higher-magnification sections show fibrosis between 
macrophages lining the cyst wall (F), CD31-positive staining around the macrophage-lined boundary (G), and CD163-positive 
macrophages forming part of the cyst lining (H). Images were acquired using a 10× objective (A-E) and a 40× objective (F-G).

Discussion
The hands and feet are usually unaffected in lipedema as is the 
upper torso, however, it has been reported that 22% of women 
with lipedema have nodular tissue on the hands and up to 42% 
had nodular fat on the feet [27]. The data from our current case 
supports the tissue from the hand, foot and back are consistent 
with lipedema tissue. Histologic analysis of lipedema tissue from 
the hand and foot revealed consistent microvascular remodeling, 
including increased vascular density, enlarged vessels, thickened 
vascular walls, and prominent perivascular fibrosis. CD31 
immunohistochemistry confirmed abundant endothelial-lined 
vessels, some extending toward the epidermal-dermal junction in 
skin samples and showing marked wall hypertrophy in hypodermal 
vessels. These findings align with prior reports describing dilated 
capillaries, endothelial changes, and interstitial fibrosis in lipedema 
adipose tissue [17,22,26].

In addition to vascular alterations, a prominent inflammatory 
component was observed. CD68- and CD163-positive 

macrophages localized to perivascular regions and along peripheral 
nerve fascicles, including the perineural and epineural layers. This 
neuroimmune interaction supports a histopathologic correlate for 
the neuropathic pain frequently reported in lipedema patients [15] 
and suggests that immune-mediated remodeling extends beyond 
adipose tissue into the peripheral nerve microenvironment [28]. 
To confirm that nerve-associated inflammation is also present 
proximal tissue, peripheral nerves from five lipedema and five 
non-lipedema thigh samples were analyzed. Quantitative analysis 
demonstrated a higher average number of CD68-positive cells per 
nerve in lipedema tissue, although this difference did not reach 
statistical significance in this small cohort (Figure 8). These 
findings reinforce the concept of systemic neuroinflammation 
in lipedema. The involvement of distal tissues, including the 
hand and foot, expands the traditionally recognized anatomical 
distribution of lipedema and supports the concept of a systemic 
connective tissue disorder.



Citation: Bailey VE, Herbst KL, Scott A, Crescenzi R, Hollenbeck ST, et al. (2026). Vascular and Nerve-Associated Inflammation in 
Lipedema Hand and Foot Tissue: A Case Report. Ann Case Report. 11: 2581. DOI: 10.29011/2574-7754.102581

8 Volume 11; Issue 02

Ann Case Rep, an open access journal
ISSN: 2574-7754

Figure 8: Average number of CD68-positive cells per nerve in 
non-lipedema (n = 5) and lipedema (n = 5) thigh adipose tissue. 
Nerves were identified using neurofilament immunostaining.

Notably, large cyst-like adipocyte structures in back adipose tissue, 
surrounded by macrophages and fibrotic tissue, indicate ongoing 
adipocyte degeneration and macrophage-mediated remodeling 
[29]. CD31 immunoreactivity was observed in macrophages 
surrounding these cysts. While CD31 is traditionally considered 
an endothelial marker, subsets of macrophages including tumor-
associated or proangiogenic macrophages can express CD31 and 
promote vascular remodeling and angiogenesis in pathologic 
tissue microenvironments [30,31]. The presence of CD31-positive 
macrophages in lipedema tissue suggests that these cells may 
adopt a proangiogenic phenotype, contributing to local vascular 
hypertrophy, perivascular fibrosis, and extracellular matrix 
remodeling.

Together, these findings support a model in which lipedema reflects 
coordinated vascular, immune, and neural remodeling, rather than 
isolated adipose expansion, with capillary thickening, perivascular 
fibrosis, and nerve-associated inflammation as central pathologic 
features driving pain and tissue dysfunction. Recognition of this 
complex tissue microenvironment provides a framework for future 
studies targeting vascular dysfunction, immune activation, and 
neuroinflammatory signaling in lipedema.

Conclusion
Lipedema tissue from the hand and foot exhibits coordinated 
vascular, immune, and neural remodeling, including vessel 
enlargement, perivascular fibrosis, and macrophage infiltration 
along vessels and peripheral nerves. These findings provide a 
histopathologic correlate for neuropathic pain and support the 
concept of lipedema as a systemic connective tissue disorder.
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