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Clinicopathological features of granulomatous skin lesions
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INTRODUCTION

Granulomatous skin lesions are characterized by
aggregation of activated histiocytes. Originating from
myeloid cells of the bone marrow, monocytes mature

Background: Granulomatous skin lesions are characterized by
aggregation of activated histiocytes. Granulomatous skin lesions
are classified as xanthomatous, necrobiotic, tuberculoid, sarcoidal,
and foreign body types. This study evaluates the clinicopathological
features of patients with granulomatous skin lesions.

Methods: We conducted a cross-sectional study of 232 skin biopsies
diagnosed as granulomatous skin lesions over ten years from patients
referred to Afzalipour Hospital, Kerman, Iran. Demographics, clinical
features of lesions, and pathological characteristics were recorded.
Then, the correlation of the final diagnosis with the demographic
and clinical features of the patients was assessed via the independent
t-test and chi-squared test.

Results: Most patients were in their third decade of life, with a
male-to-female ratio of 1.05 to 1. The most common types of
granuloma were tuberculoid (60.3%), necrobiotic (12.5 %), and
foreign body type (11.2%). Infectious disease was the most common
cause of granulomatous lesions (64.2 %); leishmaniasis constituted
approximately 96% of cases. The most common causes of non-
infectious granulomatous skin diseases were foreign body granuloma
(26.2%), granuloma annulare (23.2%), and xanthogranuloma (12.1%).
There was a significant correlation between dermatologic disease
type and disease duration (P = 0.024).

Conclusion: In the current study, the most common type of granuloma
was tuberculoid, followed by necrobiotic and foreign body type
granulomas. Infectious diseases were the most common cause
of granulomatous skin lesions. Furthermore, the most common
granulomatous skin diseases were leishmaniasis, foreign body
granuloma, and granuloma annulare. The least common granulomatous
skin lesions were sporotrichosis and gout.
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and enter the blood circulation to reach tissues, where
they are known as histiocytes. Activation of major
histocompatibility type II (MHC II) and T helper 1
(TH1)-associated lymphocytes secondary to recognition
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of foreign antigens leads to the release of chemokines
and cytokines [interlukin-2 (IL-2), interferon (INF)-
gamma, tumor necrosis factor (TNF)-a, IL-6, IL-17] that
convert activated histiocytes to epithelioid histiocytes
cells, eventuating in granulomatous inflammation '-3.
Granulomatous skin lesions are classified as
xanthomatous, necrobiotic (palisading or interstitial),
tuberculoid, sarcoidal, and foreign body types.
Several factors, including the presence of necrobiosis
(collagen and elastin degeneration), central caseating
necrosis, presence or absence of lymphocytes in
inflammation, type of giant cells (foreign body giant
cells, Langerhans cells, and Touton giant cells), and
pattern of distribution of histiocytes have essential
roles in distinguishing different types of granuloma. A
definite diagnosis can be difficult in many cases due
to similarities in clinical and pathological features '->.
Therefore, additional diagnostic methods such as
smear and culture from the lesion, special staining
(such as Alcian blue for mucin, Ziehl-Neelsen for
tuberculosis, Giemsa for leishmaniasis, and Fite-Faraco
for leprosy), polarized light for detection of foreign
material, and molecular techniques such as polymerase
chain reaction (PCR), as well as clinicopathological
correlation, can help make the correct diagnosis '-.
In this study, we evaluated the clinicopathological
features of patients with granulomatous skin lesions
referring to Afzalipour Hospital of Kerman, Iran.

METHODS
We conducted a retrospective cross-sectional study
of 232 skin biopsies diagnosed as granulomatous skin

lesions from patients referred to Afzalipour Hospital
over ten years. Firstly, demographic features (age
and sex) and clinical features of lesions (duration,
site, and number of differential diagnoses) were
recorded. Then, pathological features (final diagnosis,
type of inflammatory cells, and type of granuloma
[xanthomatous, necrobiotic, sarcoidal, tuberculoid,
and foreign body]) were evaluated. Finally, the
correlation of the final diagnosis with the demographic
and clinical features of the patients was assessed.

Statistical analysis

Data were analyzed by SPSS 16 (software IBM,
Armonk, NY, USA). Frequency, percentage, mean, and
standard deviation were used for descriptive analysis.
Independent t and chi-squared tests were utilized to
evaluate the correlation between quantitative and
qualitative data with the final diagnosis, respectively.

Ethical consideration

This study was approved in ethical committee of
Kerman university of medical sciences with ethical
code of IRRKMU.AH.REC.1396.2164.

RESULTS

Two hundred and thirty-two patients with
granulomatous skin lesions with a mean age of
36.53 £ 21.86 years (range 1 month—88 years)
were evaluated. The mean duration of lesions was
12.93 + 8.63 months (range 3 weeks—10 years).
The male-to-female ratio was 1.05 to 1, with
males constituting 51.3% of cases (Table 1). The

Table 1. Frequency of granulomatous dermatoses based on the sex of the patients and the duration of the lesions

A Frequency Male Female Duration

Granulomatous skin disease N (%) N (%) N (%) Mean * SD
(months)

Leishmaniasis 144 (62.1) 83 (69.7) 61 (53.9) 12.53 + 1.62
Foreign body granuloma 26 (11.2) 13 (10.9) 13 (11.5) 18.17 £ 7.94
Granuloma annulare 23 (9.9) 7 (5.8) 16 (14.2) 9.83 £2.50
Xanthogranuloma 12 (5.2) 5(4.2) 7 (6.2) 6.18 £ 1.21
Granulomatous rosacea 5(2.1) 1(0.8) 4 (3.5) 23 +5.98
Necrobiosis lipoidica 5(2.1) 3(2.5) 2(1.8) 21.3+11.59
Sarcoidosis 4(1.7) 0 (0) 4 (3.5) 7.25+242
Granulomatous cheilitis 3(1.3) 1(0.8) 2(1.8) 27.33£22.40
Xanthoma 2(0.9) 1(0.8) 1(0.8) 12
Cutaneous Crohn’s disease 2(0.9) 0 (0) 2(1.8) 72
Leprosy 2(0.9) 1(0.8) 1(0.8) 24
Tuberculosis 2(0.9) 2(1.6) 0 (0) 3
Gout 1(0.4) 1(0.8) 0(0) 60
Sporotrichosis 1(0.4) 1(0.8) 0(0) 5

80

Iranian Journal of Dermatology, Vol 26, No 2, June 2023



mean number of clinical differential diagnoses was
3.20 £ 1.61 (range 0-5); more than half of them
(59.1%) correlated with the final diagnosis. The most
common type of granuloma was tuberculoid (60.3%),
followed by necrobiotic (12.5 %), foreign body type
(11.2%), xanthomatous (12.1%), and sarcoidal (3.8%).
The most and least common granulomatous diseases
were leishmaniasis (62.1%) and sporotrichosis (0.4%),
respectively (Table 1, 2, Figures 1-6).

The most common site of involvement was the
upper limb (39.9%); other sites in descending order
were the head and neck (35.5%), lower limbs (18.4%),
trunk (3.9%), and genitalia (2.2%). The inflammatory
cells other than histiocytes were lymphocytes
(54.9%), giant cells (29.8%), plasma cells (14%),
neutrophils (6.8%), and eosinophils (4.3%). There
was no significant correlation between the type of
granulomatous disease and demographic features of the
patients (P > 0.05); however, there was a significant
correlation between the type of dermatologic disease
and duration of disease (P = 0.024) (Table 1, 2).

In the present study, patients affected by
leishmaniasis were classified into three groups: acute
(less than 2 years), chronic (2 years or more), and
lupoid types (development of new apple-jelly papules
within or around the site of previous leishmaniasis
scar). Most of the leishmaniasis cases were acute
(81.9%). Acute and chronic types were most common
in males, while the lupoid type was most common
in females. The mean age of the cases in the chronic
type was higher than other types of leishmaniasis
(P> 0.05) (Table 3).

Table 2. Frequency of granulomatous skin lesions based on age

Granulomatous skin lesions

Figure 1. Foreign body granuloma; numerous foreign body
type giant cells, histiocytes, and lymphocytes infiltrated around
keratin materials secondary to a ruptured epidermoid cyst (H&E
x400).

Figure 2. Granuloma annulare; palisaded granuloma including
epithelioid histiocytes and lymphocytes surrounding basophilic
degenerative collagen fibers (H&E x40).

Granulomatous skin

Age groups (years)

disease 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90
Leishmaniasis 20(13.9) 20(13.9) 22(15.3) 17(11.8) 18(12.5) 14(9.7) 11(7.6) 10 (6.9) 12(8.3)
Foreign body granuloma 4 (15.4) 6 (23.1) 6 (23.1) 2(7.7) 1(3.8) 3 (11.5) 3 (11.5) 1(3.8) 0 (0)
Granuloma annulare 5(21.7) 2(8.7) 4(174) 3(13) 4(17.4)  3(13) 2 (8.7) 0(0) 0(0)
Xanthogranuloma 7 (63.6) 1(9.1) 1(9.1) 2(18.2) 1(9.1) 0 (0) 0 (0) 0 (0) 0 (0)
Granulomatous rosacea 0 (0) 0 (0) 0 (0) 2 (40) 3 (60) 0 (0) 0 (0) 0 (0) 0(0)
Necrobiosis lipoidica 0(0) 0(0) 0(0) 0(0) 1(20) 2 (40) 1(20) 1(20) 0(0)
Sarcoidosis 0(0) 0(0) 1(25) 0(0) 1(25) 2 (50) 0(0) 0(0) 0(0)
Granulomatous cheilitis 0 (0) 1(33.3) 1(33.3) 0 (0) 0 (0) 1(33.3) 0 (0) 0 (0) 0 (0)
Xanthoma 0(0) 0(0) 0(0) 1(100) 0 (0) 0 (0) 0(0) 1 0 (0)
Cutaneous Crohn’s disease 0(0) 0(0) 0(0) 0 (0) 1(50) 1(50) 0(0) 0(0) 0 (0)
Leprosy 0(0) 0(0) 0(0) 1(50) 0 (0) 1(50) 0(0) 0(0) 0 (0)
Tuberculosis 0 (0) 0 (0) 0 (0) 1 (50) 0 (0) 1 (50) 0 (0) 0 (0) 0 (0)
Gout 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1(100) 0 (0) 0 (0)
Sporotrichosis 0(0) 0(0) 0(0) 0 (0) 1(100) 0 (0) 0(0) 0(0) 0 (0)
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Figure 3. Juvenile xanthogranuloma; infiltrations of foamy
epithelioid histiocytes, lymphocytes, some eosinophils, and
Touton giant cells with a wreath-like arrangement of nuclei (H&E,
f: x400, g: x400).

Figure 5. Sarcoidosis; numerous well-defined granulomas
(naked tubercles) including epithelioid histiocytes and nearly
devoid of lymphocytic infiltration (H&E x100).

Figure 4. Leishmaniasis; mixed infiltration of epithelioid
histiocytes, lymphocytes, and plasma cells with numerous
amastigotes within macrophages (H&E x400).

Figure 6. Tuberculoid leprosy; linear granulomas within
dermis and perineural areas, including epithelioid histiocytes,
lymphocytes and plasma cells (H&E x40).

Table 3. Demographical features of leishmaniasis patients based on type of leishmaniasis

Type of leishmaniasis Acute Chronic Lupoid P-value
Sex N (%)
Female 48 (40.7) 5(41.7) 5(41.7) 0.170
Male 70 (59.3) 7 (58.3) 7 (58.3)
Age, years (mean + SD) 36.88+1.18 43.76 + 8.06 43.76 + 8.06 0.807
Most common site (%) Head and neck (46.9%) Head and neck (43.7%) Head and neck (43.7%) 0.476

DISCUSSION

In the present study, infectious disease was the
most common cause (64.2%) of granulomatous
skin lesions, consistent with most prior studies !,
The most common cause of infectious diseases was
leishmaniasis, similar to a study in Pakistan ®. We
could not correlate the type of leishmaniasis with
the demographic features of patients and the site of
involvement, in line with Meymandi et al. 7. The
majority of cases of leishmaniasis in the current study
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had the tuberculoid pattern of granuloma (91.7%),
while the remaining (including chronic type) had a
xanthomatous pattern.

In the current study, the most common granulomatous
skin diseases were leishmaniasis (62.1%), foreign body
granuloma (11.2%), and granuloma annulare (9.9%).
In contrast to the present study, the most common
granulomatous skin diseases in two studies in India
were leprosy and tuberculosis. This can be due to
differences in geographical regions, environmental
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factors, and socioeconomic factors 5.

In the present study, non-infection granulomatous
diseases constituted 35.7 % of cases. The most
common causes were foreign body granuloma (26.2%),
granuloma annulare (23.2%), and xanthogranuloma
(12.1%). In the study by Mohan ef al., non-infectious
granulomas constituted a small percentage of
granulomatous diseases (12.1%) due to the high
prevalence of infectious diseases such as tuberculosis
and leprosy in India. In that study, the most common
causes of non-infections granuloma were sarcoidosis
(21.1%) and granuloma annulare (15.4%) '°.

In the current study, foreign body granuloma was
most commonly reported in the head and neck (46%)
and in those younger than 40 years old (69.2%),
with an equal ratio in both genders. In the study
by Gautam et al. in India, foreign body granulomas
were observed in 18.9% of granulomatous skin
diseases, most commonly in the head and neck area.
Moreover, the most common cause of foreign body
granuloma in the latter study, as in our study, was
ruptured epidermal cysts '!.

In the current study, granuloma annulare was the
second most common non-infectious granulomatous
skin disease. It was more prevalent in females (69.6%),
in the upper limbs (56.5%), and in those aged under
40 years (60%). Moreover, all cases had necrobiotic
patterns (including interstitial and palisading patterns
in 58% and 48%, respectively). Similarly, in other
studies, granuloma annulare predominantly occurred
in females and in the extremities. Furthermore, the
age of patients varied from 877 years, with the vast
majority in the decades 3-5 of life, with a mean
disease duration of 10-20 months 215,

Juvenile xanthogranuloma was our study’s third most
prevalent non-infectious granulomatous skin disease.
It was most commonly seen in females (58.3%), in the
head and neck areas (50%), and in those who were
under ten years old (58.3%). Likewise, other studies
recorded it most frequently in the head and neck
and within the first decade of life. Previous studies
reported a male-to-female ratio of 1-1.4 to 1 1618,

Granulomatous rosacea is a relatively rare
granulomatous skin disease that presents as
monomorphic brownish-red firm papules that
predominantly involve periorificial areas of the face.
It is most commonly observed in middle-aged females.
The disease duration varies between 6 months to 4

Iranian Journal of Dermatology, Vol 26, No 2, June 2023

Granulomatous skin lesions

years %20 In the current study, granulomatous rosacea
constituted a small percentage of granulomatous
skin lesions (2.1%), with a female-to-male ratio
of 4 to 1. Most cases were in the fifth decade, and
the remaining was in the fourth decade of life. The
average duration of the disease was approximately two
years. Pathology assessment demonstrated epithelioid
histiocytes intermixed with lymphoplasma cells
developing a non-caseating tuberculoid granuloma.

Necrobiosis lipoidica is another type of
granulomatous skin lesion with the arrangement of
collagens in tier-like horizontal layers. Vasculitis,
microangiopathy secondary to diabetes with thickened-
wall blood vessels, plasma cell infiltrations, and septal
panniculitis are other pathological characteristics of
the lesions. It is usually observed in females with a
female-to-male ratio of 3 to 1, appearing in the third
to fourth decades of life 2?2, In the current study, in
contrast to other studies, males were involved more
commonly than females (male-to-female ratio 1.5 to
1), and all patients were older than 40 years, with a
mean disease duration of nearly 21 months.

The present study’s least common granulomatous
skin lesions were sporotrichosis and gout, with only
one case of each disease.

CONCLUSION

In the current study, the most common types of
granuloma were tuberculoid, followed by necrobiotic
and foreign body type granulomas. Infectious diseases
were the most common cause of granulomatous skin
lesions. The most common infectious granulomatous
skin disease was leishmaniasis. The leading causes
of non-infectious granulomatous skin diseases were
foreign body granuloma, granuloma annulare, and
xanthogranuloma. The least common granulomatous
skin lesions were sporotrichosis and gout. There
was a significant correlation between dermatologic
disease type and disease duration.
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