
Introduction

Cutaneous sarcoidosis presents with various clini-
cal features, and the associated skin lesions are classi-
fied as either specific or non-specific. Erythema nodo-

sum is characterized by painful erythematous lesions, 
which usually occur in the lower extremities and show 
septal panniculitis histologically. It is a common skin 
lesion of sarcoidosis; however, it is classified as a non-
specific skin lesion because it usually does not show 
sarcoid granulomas histologically. Erythema nodosum 
may represent a delayed hypersensitivity reaction to 
various antigens in sarcoidosis patients, who may show 
aberrant immune responses to unknown antigenic 
triggers (1).

On the other hand, erythema nodosum-like sar-
coid lesion (ENLS) is a rare specific form of cutaneous 
sarcoidosis, which resembles erythema nodosum only 
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2), and among them, two cases showed transient en-
largement of erythema showing livedoid changes. His-
tologically, the sarcoid granulomas were located in the 
dermis to subcutis (Figure 3). None of the patients had 
cardiac sarcoidosis; however, the lung was involved in 
all cases (100%), and ocular sarcoidosis was observed 
in six cases (75.0%). Serum levels of ACE were elevat-
ed in five cases (mean 41.2 ± 10.0 U/L: normal 7–25 
U/L), whereas the levels were within normal ranges in 

in appearance, but histologically presents with sarcoid 
granulomas. This type is rare in Western countries, 
and only a few cases have been reported, as an atypical 
form of cutaneous sarcoidosis (2). By contrast, in Japa-
nese patients with sarcoidosis, ENLS is sometimes ob-
served (3–5), whereas erythema nodosum is rarely seen 
(6). To determine the clinical characteristics of ENLS, 
we examined the cases in our department and reviewed 
previously published Japanese cases of sarcoidosis pre-
senting with ENLS.

Materials and methods

All enrolled patients were diagnosed with cu-
taneous sarcoidosis based on histological findings of 
non-caseating epithelioid cell granulomas, using the 
pathology database from the Department of Derma-
tology of Fukushima Medical University from 2000 
to 2019. Other granulomatous diseases, such as tu-
berculosis, deep fungal infection, necrobiosis lipoidica, 
or granuloma annulare, were excluded. Clinical charts 
were retrospectively examined, and the patients’ data, 
such as age, gender, types of cutaneous lesion, serum 
levels of angiotensin-converting enzyme (ACE), and 
extracutaneous organ involvement, were evaluated. 
Clinical characteristics were compared between ENLS 
patients and non-ENLS patients by the Mann-Whit-
ney U test for quantitative parameters and the χ2 test 
or Fisher exact test for qualitative parameters. Values 
of P < 0.05 were considered statistically significant. 
These statistical analyses were performed with the Bell 
Curve for Excel software (version 3.21; Social Survey 
Research Information Co., Ltd., Tokyo, Japan).  This 
study was approved by the institutional review board 
of Fukushima Medical University (No.3326).

Results

One hundred and one patients were diagnosed 
as having cutaneous sarcoidosis. Eight patients (one 
male and seven females) had developed ENLS, pre-
senting with reddish to brownish erythematous lesions 
or erythematous plaques on the lower legs (Figure 1). 
Only one patient had developed ENLS as an initial 
manifestation of sarcoidosis. In six cases, the lesions 
spontaneously disappeared within six months (Figure 

Figure 1. Clinical features of erythema nodosum-like sarcoid 
lesion. (a) Physical examination revealed bilateral erythematous 
lesions on the lower legs. (b) Close-up view reveals slightly in-
filtrated plaques.

Figure 2. Spontaneous disappearance of erythema nodosum-
like sarcoid lesions on the lateral aspects of the lower leg. (a) 
Clinical findings at the time of first examination. (b) Six months 
later.
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patients was 28.4 ± 13.0 U/L. Sixty-one patients had 
lung sarcoidosis (65.6%), and 29 patients had ocular 
sarcoidosis (31.2%). The comparison of clinical char-
acteristics between ENLS patients and non-ENLS 
patients is summarized in Table 2.

Discussion

In Japan, cutaneous sarcoidosis is classified as 1) 
Cutaneous sarcoid (specific lesions), including nodu-
lar type, plaque type, lupus pernio, subcutaneous type 
as well as other types (lichenoid, erythema nodosum-
like, ichthyosiform, other rare forms), 2) Infiltration 
of scars (scar infiltration), 3) Non-specific skin lesions 
(erythema nodosum) (7). ENLS is a rare specific form 
of cutaneous sarcoidosis, which resemble erythema 
nodosum only in appearance; however, skin biop-
sies reveal the presence of non-caseating epithelioid 

the remaining three cases (mean 22.5 ± 1.5 U/L). The 
mean serum ACE level in the eight cases was 34.2 ± 
12.0 U/L. The ENLS patient characteristics are sum-
marized in Table 1.

On the other hand, among 93 cutaneous sar-
coidosis patients who did not have ENLS, serum lev-
els of ACE were elevated in 35 cases (mean 37.9 ± 
11.8 U/L), and the mean serum ACE level in the 93 

Figure 3. Histological features of the erythema nodosum-like 
sarcoid lesion showing epithelioid granulomas in the mid-der-
mis and subcutis (hematoxylin-eosin staining, original magni-
fication × 40).

Table 1. Characteristics of the ENLS patients

Case Age/Sex Location Other skin sarcoidosis Pulmonary sar-
coidosis

Ocular sarcoid-
osis

Serum ACE (U/L)

1 65/F Lower leg χ + χ 22.8

2 30/M Lower legs χ + + 33.7

3 46/F Lower legs Subcutaneous
Scar sarcoidosis

+ + 56.8

4 58/F Lower legs χ + + 24.2

5 39/F Lower legs Lupus pernio + + 20.6

6 30/F Lower leg χ + + 45.3

7 74/F Lower leg Scar sarcoidosis + χ 42.2

8 36/F Lower legs χ + + 27.8

ENLS, erythema nodosum-like sarcoid lesion; ACE, angiotensin-converting enzyme.

Table 2. Comparison of clinical characteristics between ENLS pa-
tients and non-ENLS patients

ENLS 
(n=8)

Non-ENLS 
(n=93)

P-value

Age (years), mean ± SD 47.3 ± 15.6 58.3 ± 14.9 0.075

Male : Female 2 : 6 21 : 72 0.804

Serum ACE, U/L ± SD 34.2 ± 12.0 28.4 ± 13.0 0.145

Pulmonary sarcoidosis, n (%) 8 (100) 61 (65.6)  0.045*

Ocular sarcoidosis, n (%) 6 (75.0) 29 (31.2)  0.013*

Cardiac sarcoidosis, n(%) 0 (0) 10 (10.8) 0.329

*, P < 0.05, difference was statistically significant.
ENLS, erythema nodosum-like sarcoid lesion; ACE, angiotensin-
converting enzyme.
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moto reported two cases of erythema nodosum among 
114 cases with cutaneous sarcoidosis (1.8%) (6). We 
found two cases of erythema nodosum among 93 cases 
of cutaneous sarcoidosis from 2000 to 2019 in our de-
partment (2.2%). In addition, we histologically diag-
nosed 59 patients with erythema nodosum in the same 
study period, among whom two patients had sarcoido-
sis (3.4%), suggesting that sarcoidosis is also rare as 
a background disease in Japanese erythema nodosum 
patients. 

Cases presenting with erythema nodosum, bilat-
eral hilar lymphadenopathy and arthritis with acute 
onset of sarcoidosis, are called Löfgren’s syndrome. 
HLA-DRB1*03 is strongly associated with symptoms 
observed in Löfgren’s syndrome, such as erythema no-
dosum and arthritis (10), and a recent study reported 
an association with CCR2 haplotype (11). Löfgren’s 
syndrome is also rare in Japanese sarcoidosis patients, 
probably due to the differing genetic backgrounds be-
tween Japanese people and those of other ethnicities. 

Conclusion

ENLS is a specific form of cutaneous sarcoidosis 
that is occasionally observed in Japanese patients, with 
a female predominance, and frequently accompanies 
lung and ocular sarcoidosis. Although ENLS may not 
be major skin manifestation of sarcoidosis, we should 
pay much attention to ENLS for early identification of 
patients needing workup for systemic illness.
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