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ainful subcutaneous nodules of the lower 
extremities are cutaneous processes that tend 
to be attributed to a variety of underlying 
medical conditions. Infectious diseases, sar-
coidosis, reactions to medications, autoim-

mune disorders, and malignancies are some examples of 
underlying disorders that may simulate such a clinical 
presentation. a clearly definable cause may be deter-
mined by generating a complete differential diagnosis, 
which is necessary for proper workup and effective man-
agement of potentially serious underlying conditions. 

Case RepoRt
a 66-year-old white woman presented with pain in the 
left lower extremity of 1 years’ duration. Prolonged stand-
ing exacerbated the pain and resulted in erythema. The 

patient reported sometimes having symptoms of pruritus 
along with a burning sensation. The patient had a medi-
cal history of hypothyroidism.    

Physical examination revealed tender, indurated, ery-
thematous to hyperpigmented nodules on the left lower 
extremity with evidence of edema and varicose veins  
(Figure 1). a 5-mm punch biopsy specimen revealed 
dermal sclerosis with compact eosinophilic collagen 
bundles and slight thickening of subcutaneous septae 
with sparing of the overlying epidermis (Figure 2a). The 
subcutaneous tissue exhibited microcyst, lipomembra-
nous changes, and evidence of fat necrosis. Blood vessels 
were thickened with an area of calcification and mild 
superficial perivascular infiltration of lymphocytes also 
was present (Figure 2B). a diagnosis of lipodermatoscle-
rosis was highly suggested.

LipodeRmatosCLeRosis
lipodermatosclerosis is a condition that predominately 
affects patients in the setting of chronic venous insuf-
ficiency. a retrospective study of 97 participants dem-
onstrated lipodermatosclerosis was more common in 
women (87%), with a mean participant age of 62 years 
(range, 25–88), a mean body mass index of 34.3 (range, 
17.8–71.5), and bilateral involvement of lower extremi-
ties in 45% of participants.1 

In this condition, failure of venous blood return and 
increased capillary pressure lead to stasis dermatitis and 
changes often occur in the deeper dermis and subcutis. 
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Early in this condition, superficial capillaries are damaged 
and vascular fragility leads to repeated hemorrhage in the 
dermis that causes an erythematous and hyperpigmented  
discoloration of the lower extremities due to hemosiderin 
deposition. Persistent edema, fibrosis, and ulceration even-
tually develop in some cases.2 Venous liposclerosis and 
potential venous ulceration are caused by the deposition of 
an impermeable fibrin cuff surrounding dermal capillaries 
that results from venous hypertension and aggravated by 
a reduction of blood flow and tissue fibrinolytic activity.3 
Fibrin deposition also is responsible for blocking oxygen 
diffusion that leads to local hypoxia and ultimately results 
in ulceration.4 In acute lipodermatosclerosis the leading 
clinical symptom is severe unremitting pain accompanied 
by extreme skin sensitivity. In the acute setting compres-
sion therapy is intolerable for the patient.5 The lesions may 
occur for several months and develop into chronic lipoder-
matosclerosis, which is a more common form. Typically, the 
distal third of the lower extremity is affected by circumfer-
ential, erythematous, edematous telangiectatic plaques that 
demonstrate hyperpigmentation, induration, and depressed 
lesions with the characteristic “inverted bottle” or “piano 
leg” appearance resulting from atrophy of the subcutane-
ous tissue secondary to deep fibrosis.6 Histopathologic 
examination of early lesions shows superficial perivascular 
infiltration of lymphocytes involving the fibrous trabecu-
lae and peripheries of the fat lobules. With time lesions 
show progressive fibrosis and sclerosis of the septa with 
gradual obliteration of fat lobules. late stages of these lesions 
exhibit sclerosis of the septa with diminished or absent  
inflammatory cells.6 

paNNiCuLitis
Panniculitis is a term used to describe a wide spectrum 
of disease manifestations defined by infiltration of the 
subcutaneous tissue by inflammatory or neoplastic cells. 
Classification of panniculitis relies on histologic dif-
ferentiation of predominant inflammation in the septae 
or within the fat lobules.2 Therefore, panniculitis is cat-
egorized into lobular or septal subgroups, but because 
a clear distinction often is not possible a mixed lobular/
septal pattern commonly is designated. Various forms of 
panniculitis may present as painful subcutaneous nod-
ules of the lower extremities, which are discussed later in  
this article.

eRythema Nodosum
Erythema nodosum (EN) is the most common form of 
septal panniculitis.7 a painful, nodular, erythematous 
eruption that represents a hypersensitivity reaction to a 
variety of antigenic stimuli, EN may be associated with 
several disease states or medications.8 most cases appear 
between the second and fourth decades of life but can 
occur at any age. Studies have demonstrated EN occurs 
3 to 6 times more commonly in women than in men.7 
Typically, EN presents as a sudden onset of erythematous, 
indurated, painful, warm nodules ranging from 2 to 6 cm 
mostly on the anterior lower legs often in a bilateral 
distribution. The nodules turn livid red or purplish 
in hue during the following days until finally exhibit-
ing a yellowish appearance. The eruption lasts for 3 to  
6 weeks but may persist longer with potential fre-
quent recurrences.9 Histopathology of EN demonstrates 

Figure 1. Tender, indurated, erythematous to hyper-
pigmented nodules on the left lower extremity with 
evidence of erythema and varicose veins.
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predominately septal panniculitis with inflammation in 
the panniculus and around blood vessels in the septum 
and adjacent fat.10

although approximately 55% of cases of EN are idio-
pathic, there are possible identifiable causes. b-Hemolytic 
streptococcal infections are the most common identifiable 

cause of EN in children and also may be a causative 
agent in adults. Usually the cutaneous lesions appear 2 to  
3 weeks after an episode of streptococcal pharyngitis.11

Clinical evaluation of patients with EN should include 
taking a thorough medical history, throat cultures for 
evaluation of group a streptococcus, and obtaining strep-
tococcal antistreptolysin o titers. 

other infectious causes of EN have been linked 
to tuberculosis, Yersinia infection, lymphogranuloma 
venereum, Mycoplasma infection, coccidioidomycosis, 
histoplasmosis, and more rarely Epstein-Barr virus and 
hepatitis B and C viruses.12

Erythema nodosum is the most common cutaneous 
manifestation of sarcoidosis that occurs in up to 39% 
of cases.13 Sarcoidosis with bilateral hilar adenopathy, 
polyarthritis, and EN is called Lofgren syndrome, 
which tends to be self-limiting and resolves in 6 to  
8 weeks, whereas sarcoidosis can be chronic and pro-
gressive.14 Therefore, radiologic testing should be per-
formed in all patients with EN to rule out associated  
pulmonary disease. 

Hypersensitivity reactions to medications such as oral 
contraceptives, bromides, antibiotics such as amoxicillin, 
and sulfonamides may cause EN. Erythema nodosum also 
has been associated with pregnancy and inflammatory 
bowel disease.

a1-aNtitRypsiN defiCieNCy 
paNNiCuLitis
a1-antitrypsin (aaT) deficiency panniculitis is catego-
rized as a mixed, lobular, and septal form of panniculitis.  
a1-antitrypsin is a protease inhibitor produced by the 
liver that is active against trypsin and other serine pro-
teases.2 It is a serum protein produced by autosomal 
codominant alleles that determine its serum concentra-
tion. Individuals homozygous for the Z allele protease 
inhibitor phenotype ZZ (PiZZ) have only 10% to 15% of 
the normal protease inhibitor serum concentration that 
leads to an increased risk for development of chronic 
obstructive pulmonary disease and panniculitis.15 Clini-
cally, aaT deficiency panniculitis is characterized by 
recurrent, painful, erythematous, subcutaneous nodules 
commonly located on the lower extremities and occa-
sionally in areas of physical trauma.2,15 Nodules may 
break down and weep a clear, serous, or oily discharge.16 
Trauma initiates uninhibited complement activation, 
inflammation, endothelial cell damage, and tissue injury 
due to unopposed elastase activity. Histopathologic fea-
tures exhibit 2 patterns of panniculitis, a lobular form 
with fat necrosis and a septal form with proteolysis of 
collagen and necrosis of the fibrous trabeculae.17 Dif-
fuse neutrophilic infiltration of the reticular dermis and 

Figure 2. Dermal sclerosis with compact eosinophilic collagen bun-
dles and slight thickening of subcutaneous septae (H&E original 
magnification 310)(A). Subcutaneous tissue exhibits microcysts, 
lipomembranous changes, and evidence of fat necrosis (H&E, original 
magnification 340)(B).

a

B
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liquefactive necrosis of the dermis and fibrous septa 
with resultant separation of fat lobules is thought to be 
characteristic of aaT deficiency panniculitis.18 

paNCReatiC paNNiCuLitis
Pancreatic panniculitis also is a form of mixed pannicu-
litis. It is a rare condition in which necrosis of fat occurs 
in subcutaneous tissue and elsewhere in the setting of 
pancreatic disease.19 Several diseases have been associated 
with pancreatic panniculitis, such as acute or chronic 
pancreatitis, pancreatic pseudocyst, pancreatic carci-
noma, and traumatic pancreatitis. Cutaneous lesions may 
precede other manifestations of underlying pancreatic 
disease by several weeks to months.20 The release of pan-
creatic lipolytic enzymes, particularly lipase and amylase, 
into the systemic circulation from a diseased pancreas 
is thought to be the underlying pathogenesis leading to 
enzymatic destruction of fat.21 Clinically, pancreatic pan-
niculitis exhibits painful erythematous nodules, usually 
in the lower extremities, but may fluctuate and occur at 
other sites. They may be indistinguishable from EN. How-
ever, these lesions may be more widespread than typical 
EN and may break down and drain a creamy oily sub-
stance resulting from liquefactive necrosis.6 Furthermore, 
patients commonly may exhibit systemic involvement 
including fever, arthralgia, and arthritis. Histopatho-
logic examination demonstrates necrosis of  adipocytes 
with formation of ghost cells, thickened eosinophilic 
cell walls, and absence of nuclei. There also is variable 
calcification resulting in a basophilic lamellation that  
constitutes saponification.22 

eRythema iNduRatum
Erythema induratum, also known as nodular vasculi-
tis, is a form of mixed panniculitis with mainly lobular 
infiltrate. It was first described by Bazin in 186123 as a 
skin eruption resulting from a hypersensitivity reaction 
to tuberculosis.24 However, in 1945, montgomery et al,25

while acknowledging tuberculosis-associated erythema 
induratum, coined the term nodular vasculitis for chronic 
inflammatory nodules of the legs that showed similar 
histologic changes to EN. Therefore, Bazin disease is a 
term currently reserved for erythema induratum with 
concurrent Mycobacterium tuberculosis infection. In Hong 
Kong between 1993 and 2002, erythema induratum was 
the most common form of cutaneous tuberculosis found 
mainly on the lower extremities and more frequently in 
women.26 The resurgence of tuberculosis, particularly 
with the human immunodeficiency virus pandemic, has 
led to an increased incidence of Bazin type erythema 
induratum, at times being the essential factor that leads to 
the correct diagnosis of tuberculosis infection.27 Clinically, 

this form of panniculitis presents with chronic, recurrent, 
often bilateral, tender, subcutaneous nodules, which may 
ulcerate and eventually resolve with atrophic scars. Ini-
tially, lesions are erythematous and found predominantly 
on the lower third of the legs, most commonly on the 
calves. Diagnosis of erythema induratum and differentia-
tion from Bazin type is made by polymerase chain reac-
tion testing.28 Histopathologic features of these lesions are 
nonspecific. In early lesions, neutrophils are interspersed 
throughout the fat lobules where ischemic necrosis is 
found. The fat lobules also have extensive inflammatory 
infiltrates consisting of lymphocytes, multinucleated 
giant cells, and epithelioid histiocytes, which contribute 
to the granulomatous inflammation and caseation necro-
sis. although not an absolute finding, vasculitis also may 
be identified with the theory that venous vessels primar-
ily are involved and arteries are affected as they become 
trapped within the areas of caseation.6 

faCtitious paNNiCuLitis
Factitious panniculitis is a form of subcutaneous tissue 
injury that is either self-induced or produced by exter-
nal agents. most commonly, factitious panniculitis is 
caused by self-injection of different foreign substances. 
Paraffinoma, also known as sclerosing lipogranuloma, 
is a form of factitious panniculitis caused by injection 
of liquid paraffin (mineral oil). Such substances report-
edly have been injected for cosmetic purposes in the 
scrotum, lower extremities, breasts, and face.29 Pain-
ful subcutaneous nodules may be present on physical 
examination and may be ulcerated. Histopathologic 
evaluation reveals a classic “Swiss cheese” pattern with 
vacuoles within the fibrous fatty tissue that consist of 
abundant macrophages and foreign body multinucle-
ated giant cells.30 Polarizing microscopy may be used 
to detect the presence of refractile foreign material 
within tissue sections. Traumatic forms of panniculitis 
may result from blunt trauma that leads to fat necrosis 
and soft tissue injuries particularly on the shins, thighs, 
breasts, arms, and buttocks with women being espe-
cially susceptible.31 The initial injury causes bruising of 
the skin with hematoma and deeper indurated lesions in 
the subcutis appear later. Focal liquefaction may occur 
in the injured fat leading to discharge.32

otheR 
Polyarteritis nodosa (PaN) is a multisystem necrotizing 
vasculitis of small- and medium-sized arteries originally 
described by Kussmaul and maier in 1866.33 a cutaneous 
variant of PaN exists that is limited to the skin; however, 
the systemic form of PaN additionally may target the 
kidneys, gastrointestinal tract, and joints.34 Cutaneous 
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PaN primarily involves the lower extremities.35 Polyar-
teritis nodosa is diagnosed most commonly in middle-
aged patients with peak incidence in the sixth decade  
of life.36 

although PaN may be idiopathic, there have been data 
suggesting certain associations. The cause of PaN has 
been attributed to an autoimmune etiology, which is sup-
ported by direct immunofluorescence studies that show 
immune complex deposits of Igm, C3, and fibrin.37 Hepa-
titis B virus also has been attributed to the pathogenesis of 
PaN, and it has been suggested that circulating hepatitis B 
virus antigen and antibody immune complexes play a role 
in the pathogenesis of the vasculitic lesions.38 Streptococ-
cal infection also has been reported to be associated with 
this immune complex–mediated disease, with patients 
reported to have previous upper respiratory tract infec-
tion with pharyngitis, elevated antistreptolysin o titer, 
or positive streptococcus throat culture.39 Crohn disease, 
ulcerative colitis, and hepatitis C virus infection also have 
been associated with PaN.40,41 

an estimated 25% of classic PaN cases will have 
cutaneous involvement, most commonly deep pain-
ful nodules, but can also present as ulcers and livedo 
reticularis on the lower extremities.42 The erythematous 
to bluish subcutaneous nodules, ranging from 0.5 cm to  
3 cm in diameter, follow the course of involved arteries. 
a livedo reticularis pattern usually is seen after a flare and 
radiates out from new nodular lesions in a characteristic 
“starburst” appearance.43 multiple small nodules less than 
1 cm in size, numbering as many as 100 in lesions also 
have been reported.41 arthralgia, myalgia, neuropathy, 
and constitutional symptoms also may be present.44 Skin 
lesions in cutaneous PaN are indistinguishable from 
classic PaN.42 a deep wedge biopsy is the preferred tech-
nique for obtaining a specimen.45 Histologically, PaN is 
characterized by 4 stages. The initial acute stage exhibits 
endothelial loss and fibrin thrombi with infiltration of 
neutrophils. The second, subacute stage demonstrates 
fibrinoid necrosis with mixed cell infiltrates and fibrinoid 
leakage into the media from the internal elastic lamina. 
Intimal fibroblastic proliferation and perivascular infil-
trates are seen in the third, reparative stage, and the final 
healed stage shows minimal cellular inflammation with 
occlusive intimal thickening.46 

Neuroendocrine tumors arise from neuroendocrine 
cells of neural crest origin. metastases to the skin may be 
a late manifestation of advanced disease and may present 
as extremely painful subcutaneous nodules.47 Carcinoid 
tumors, particularly in elderly patients, may metastasize 
to the skin with cutaneous findings being the initial rec-
ognizable manifestation of tumors from sites such as the 
bronchi and small intestine.48 one possible explanation

of the pain caused by some skin metastases is that it 
may be due to the infiltration of nerve bundles by tumor 
deposits.47 a second theory suggests that different pep-
tide hormones and vasoactive agents caused by carcinoid 
tumors, such as kallikrein and serotonin, lead to local 
necrosis and fibrosis that result in severe pain.49 Histo-
pathologically, cutaneous metastases of carcinoid tumors 
demonstrate islands, nests, and cords of uniform cells 
with round nuclei and clear or eosinophilic cytoplasm 
with occasional eosinophilic granules.50 Clinical presenta-
tion of painful subcutaneous nodules should include pos-
sible cutaneous metastasis in the differential diagnosis.51

summaRy
Painful subcutaneous nodules of the lower extremities 
are a challenging clinical presentation to appropriately 
diagnose and manage. Because of the potential sever-
ity of possible underlying etiologies, a proper workup 
and complete differential diagnosis are important.  
appropriate diagnostic tests, sufficient biopsy, and careful 
histologic analysis should provide assistance to properly 
identify, diagnose, and treat these underlying conditions.
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