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INTRODUCTION:
Granulomatous skin lesions are caused by wide spectrum of diseases 
and are characterized by presence of epithelioid cell granuloma on 
histopathological  examination of the biopsy.  The term 
“granulomatous” was rst used by Virchow to describe a granule like 
tumor mass of granulation tissue [1]. The granulomas contain 
epithelioid cells. The difference lies in the additional ndings of acute 
inammation, arrangement of lymphocytes, necrosis, collagen 
alteration and Giant cells. Reactive substances that are poorly soluble 
evoke a granulomatous reaction, which is a type IV hypersensitivity 
reaction, leading to a foreign body granuloma [2]. Based on cellular 
components and related changes, granulomatous skin lesions are 
classied into various sub types in the literature namely tuberculoid, 
necrobiotic, sarcoidal, palisaded, suppurative, histoid type granuloma, 
foreign body granuloma etc. [3, 4, 5]. These lesions often present as a 
diagnostic challenge to derma-pathologists, as a single identical 
histopathological pattern can be produced by several etiologies and on 
the contrary, a single etiology may produce diverse histopathological 
patterns [6]. Further different types of chronic granulomatous 
inammatory lesions of skin are seen in different geographic locations 
[7]. The present study aims to dene the pattern and frequency of 
various granulomatous skin lesions in relation to their clinical ndings 
and histopathology.  

MATERIAL & METHOD
This retrospective study was carried out in the department of 
pathology. Analysis of 600 skin biopsies conducted over a period of 5 
years from January 2015 to December 2019, was done. These biopsies 
were carried out by the dermatologist and the tissue was sent for 
histopathological examination along with clinical details in prescribed 
proforma. Out of these 600 cases of skin biopsies received during this 
period, 150 cases were of suspected granulomatous lesion. The biopsy 
samples were processed. All cases were stained with H&E stain and 
special stains like Modied Fite–Faraco stain, Ziehl Neelsen (ZN) 
stain and periodic acid Schiff (PAS) stain wherever required.

Exclusion Criteria:
1.  Cases of lepromatous leprosy with large number of foamy 

histiocytes without granuloma formation. All the cases of 
Lepromatous Leprosy were Fite positive. 

2.  Cases of borderline leprosy with presence of only clusters of 
foamy histiocytes without epithelioid cell granuloma. 

3.  Cases with nonspecic dermatosis were also excluded from study. 

The records pertaining to the age, gender, clinical lesions type and site 
were retrieved along with blocks and the slides for reevaluation. The 
biopsy ndings related to the histopathological features of granuloma, 
necrosis, inammation, type of granuloma and the nal diagnosis were 
recorded. Cases where slides were subjected to special staining like 
Modied Fite–Faraco stain, ZN stain and PAS stain were also 
reevaluated. The exclusion criteria ruled out 39 cases from the study. 
Thus, the analysis of remaining 111 patients was carried out.  

RESULTS. 
Among the 111 patients having granulomatous lesions across all age 
groups, with highest number of patients were seen in the age group of 
16-30 followed by those in the age group of 31-45 years [Table1]. 
Overall, patients in the age group of 16-45 totaling 73 accounted for   
65.76% of cases. There was a male preponderance in all the age groups 
except in age group of 46 to 60 where both males and females were 
affected equally.  Overall, the series had male: female ratio of 7:4. The 
most common sites of granulomatous skin lesions were upper limb 
(27.93%), lower limb (25.23%), head & neck and trunk (20.72%) 
[Table2]. 

Histopathological examination demonstrated that most common 
diagnosis was leprosy (60 cases, 54.05%), followed by tuberculosis in 
44 cases (39.63%), Actinomycosis 1 case (0.9%0, fungal infection in 
1(0.9%), sarcoidosis in 2 (1.8%) cases, granuloma annulare in 2(1.8%) 
and foreign body granuloma in 1 (0.9%) case. Among the leprosy 
cases, borderline lepromatous (BL) leprosy and borderline tuberculoid 
leprosy (BT) were the most common types, accounting for 46.66% (28 
cases) in each subgroup. There were only 2 cases of Tuberculoid 
Leprosy (TT) and 1 case each of Borderline borderline (BB) leprosy 
and Erythema nodosum leprosum (ENL).

Among the total tuberculosis cases 44 (39.63%), the commonest lesion 
was lupus vulgaris (LV) (19 cases, 43.18%) followed by tubercular 
verruca cutis (TBVC) (14 cases, 31.81%). lichen scrofulosorum 
(LSCS) (5 cases, 11.36%) and scrofuloderma (4 cases, 9.09%) being 
less common. There were 2 cases, where diagnosis of cutaneous 
tuberculosis (Cut.TB) was made due to lack of specic diagnostic 
features. Among the other infective etiologies leading to 
granulomatous skin lesions, there were one case each of 
Actinomycosis and Majocchi. 
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ABSTRACT
Introduction: Granulomatous skin lesions present as wide spectrum of clinical conditions where diagnosis with signicant accuracy is possible 
only through the histopathological examination of biopsy samples.  The study was to assess the frequency of granulomatous  Aims and objective:
skin lesions and their pattern in relation to their clinical ndings and histopathology.  The retrospective study was conducted Material & Methods:
in the department of pathology of our institute. The data related to the age, gender, clinical presentation, and the biopsy ndings was analyzed.  
Results: Amongst 111 histologically proven cases of granulomatous lesions, there was male preponderance. The commonest age group involved 
was between 21-40 years. The common primary clinical types were plaque, nodule, and macule present in 42.34%, 31.53% and 15.31% cases 
respectively. The most common diagnosis was leprosy (54.05%), followed by tuberculosis (39.63%). Among the leprosy cases, borderline 
tuberculoid and borderline lepromatous were the most common types. Histologically, all lesions showed epithelioid cell granulomas, the 
commonest type being tuberculoid granuloma.  This study reafrms that histopathology is a fundamental tool to diagnose  Conclusions:
granulomatous skin diseases. Type of granulomas, their pattern and associated features suggest about the diagnosis. Infective diseases (leprosy and 
cutaneous tuberculosis) are still the most common granulomatous skin diseases. 
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The non- infectious causes leading to granulomatous disease of skin 
was uncommon. There were only 5 (4.5%) cases in the series. Two 
cases each of sarcoidosis and granuloma annulare and one case of 
epidermal inclusion cyst with granulomatous changes fell into this 
category. 

The commonest clinical picture in the present series was that of plaque 
in 47 (42.34%) cases, followed by nodule in 35 (31.53%) cases, 
macule in 17 (15.31%) cases and papule 11(9.9%) cases. There was 
only 1(0.9%) case presenting as soft tissue swelling with serous 
discharge.

Clinico-histological presentation showed that skin lesions were 
usually not pathognomonic of a specic granulomatous disorder 
[Table3]. The plaques and nodules were present both in infectious 
etiologies as well as in non-infectious conditions. One case of 
granuloma annulare   presented as papule whereas the other as plaque. 
Papules and macules were present both in leprosy as well as in 
tuberculosis. The only case of actinomycosis in the series clinically 
presented as soft tissue swelling with serous discharge. 

Among the 60 cases of leprosy, there were 28 (46.66%) patients each in 
subgroup of BT and BL. Whereas 10 patients in each of these two 
groups presented clinically as plaque, and 1 patient each as papule, 
Macule formation was more common in BT (9 cases) compared to BL 
(4 cases) (Figure 1). However, the clinical presentation of nodule was 
more common in BL (13 cases compared to BT (8 cases). There were 
only 2 cases (93.33%) having tuberculoid leprosy which presented 
clinically as macule. There was one case of Erythema nodosum 
leprosum (presenting as nodule) in the series. The Fite Stain was 
negative in all the cases of BT, TT and in 9 cases of BL, while it was 
positive in 19 cases of BL, BB and ENL.

There were 44 cases of tuberculosis in the series. Lupus vulgaris was 
commonest (19 cases, 43.18%) with clinical presentation of plaque, 
nodules, and papules in 9, 6 and 4 cases, respectively. The plaque type 
lesions in lupus vulgaris showed erythematous changes in 6 cases, 
ulceration in 1, hypertrophy in 1 and central clearing with peripheral 
nodule in 1 case. In nodular type Lupus vulgaris, additional feature of 
ulceration was seen in 3 cases, whereas in one case of   papular lesion 
erythematous changes were also present.  On histopathological 
examination, epidermis was unremarkable in 5 cases (3 in plaque type 
lesions, 2 in papule type of lesions) whereas 14 cases LV had typical 
epidermal changes with 3 of them showing basal layer damage. 
Ulcerated lesions show intraepidermal neutrophilic inltration. 
Typical lupus vulgaris pattern or lichenoid pattern granuloma was 
found in 5 cases (Figure 2). The rest of the cases show tuberculoid type 
epithelioid cell granuloma without any distribution along with 
interstitial inltration of chronic inammatory cells in dermis. 
Necrosis was found in only 1 case and focal brosis in dermis was also 
seen in 1 case of LV.

The second most common presentation of tuberculosis was TBVC 
seen in 14 (31.81%) cases, all of which presented as plaque. Additional 
feature of erythema was present in 1 case. Histopathological ndings 
were similar to lupus vulgaris with marked hyperkeratosis and 
acanthosis present in all the cases along with tuberculoid granuloma 
with focal necrosis and neutrophilic inltration both in epidermis and 
dermis. Basal layer damage was found in 1 case.

There were 5 (11.36%) cases of LSCS (also known as tuberculosis 
cutis lichenoides) and 4 (9.09%) cases of scrofuloderma in the series. 
In 2 (4.54%) cases, denitive diagnosis could not be made due to lack 
of specic diagnostic features, and these were reported as cutaneous 
tuberculosis. Among 5 cases of LSCS, 4 (80%) cases presented as tiny 
scaly papules whereas one patient presented as a nodule (20%). 
Histopathological ndings show normal epidermis in 4 (80%) cases 
and presence of focal ulceration in 1 (20%) case. There is presence of 
focal perifollicular tuberculoid granuloma in all the cases. All 4 cases 
of scrofuloderma clinically presented as indurated nodule with 
discharging and healed sinuses. Histo-pathological examination 
showed suppurative granuloma along with neutrophilic inltration in 
dermis in 2 cases and whereas in other 2 cases there was presence of 
tuberculoid granuloma.  

The only patient diagnosed as actinomycosis clinically presented as 
soft tissue swelling with serous discharge. In the single case of 
Majocchi granuloma in the series, the clinical presentation was that of 

plaques.Among the non-infective causes of granulomatous skin 
lesions, sarcoidosis presented as plaques in one patient and as nodule in 
the other patient (Figure3). Similarly, 1 patient with granuloma 
annulare had plaque while the other had papule as clinical 
presentation. The only case in the series having EIC had clinically 
presented as nodule.

DISCUSSION:
Granuloma formation is due to type IV hypersensitivity reaction 
elicited by infectious and non-infectious antigen. Granulomatous 
dermatitis frequently presents a diagnostic challenge to dermato-
pathologists as an identical histologic picture is produced by several 
causes [8] Granulomatous dermatoses have overlapping clinical 
presentations. So, denitive etiological diagnoses play a very 
important role in their treatment. [9]. 

Our study of 111 patients showed a male preponderance in the series. A 
similar observation of male preponderance has been reported by many 
authors [8, 9,10].  El-Khalawany M. et. al.  [9] reported male 
predominance in their series of 233 cases with male patients 
accounting for 150 cases compared to female patients (83). Similar 
male to female ratio of 3/2 have also been reported by many authors [8, 
10]. Our series had patients 73 (65.76%) patients between 16-45 age 
group. Similar observations of lesions being more common in adults 
between 20-40 years age groups, has also been reported by Kumar and 
Goswami [10].

Location wise, the most common sites of granulomatous skin lesions 
were upper limb (27.93%), lower limb (25.23%), and trunk (20.72%) 
in our series. Many authors have reported that the commonest site of 
involvement being upper limb by these types of lesions [11, 12].

Granulomatous skin lesions are attributed to a very large number of 
etio-pathological entities. Various methods have been employed to 
group these entities. James [13] described granuloma as a focal 
compact collection of inammatory cells, mononuclear cells 
predominating, usually as a result of the persistence of a non-
degradable product and of active cell mediated hypersensitivity. He 
attributed this to a complex interplay between invading organism or 
prolonged antigenemia, macrophage activity, a Th1 cell response, B 
cell over activity and a vast array of biological mediators. Accordingly, 
he described these lesions into 7 sub-classes including infections, 
vasculitis, immunological upsets, leucocyte oxidase defect, 
hypersensitivity, chemicals, and neoplasia. Alimuddin Zumla [14] 
grouped these granulomas in 3 categories. The group 1 included 
infections due to well recognized organisms (Tuberculosis, leprosy, 
brucellosis, actinomycosis, syphilis, yaws, mycosis, leishmaniosis, Q 
fever etc.) whereas group 2 causative organism of granuloma was 
identied by molecular methods but are not readily isolated by 
conventional microbiological techniques (Cat Scratch disease, 
Whipple's disease). The group 3 consists of disorders for which the 
causal organisms were not yet been identied but are strongly 
suspected (Crohn's disease, sarcoidosis etc.). For convenience 
purposes and simplicity and having relatively less divergent 
etiological causes of granuloma formation in our series, we grouped 
our cases into 2 categories, namely those having infectious etiologies 
(Comprising of leprosy, tuberculosis, bacterial and fungal etiologies) 
and non- infectious etiologies (Sarcoidosis, granuloma annulare, 
foreign body granuloma etc.). The infectious causes leading to 
granulomatous disease of skin formed the bulk of cases (106 cases, 
95.5%) whereas non- infectious causes leading to disease were seen in 
only 5 (4.5%) cases. 

Among the infectious causes of granulomatous lesions of skin, leprosy 
(56.6%) was the commonest followed by tuberculosis (41.5%). 
Similar observations have also been reported from the Indian 
subcontinent by many authors [ 8, 12]. Bal et.al. [8] reported leprosy in 
72.4% cases as the causative agent for granulomatous lesion in skin 
followed by tuberculosis in 23.1% cases. Fungal dermatitis was 
diagnosed only in 3.3% cases. In a study from Egypt, tuberculosis 
cases formed the largest granuloma group (40.8%), followed by 
leprosy (31.7%) [9]. Thus, infections form an important cause of 
granulomatous dermatitis with leprosy and tuberculosis being the 
leading causes.

The leprosy may present clinically as plaque, papule, macular, nodular, 
inltrative, or diffuse lesions [15].  We also observed this pattern in our 
series, with nodules being most common (37%) followed by plaque 
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(33.3%), macule (26.6%) and papule in 3.33% cases. Bhatia et.al [16] 
considered both TT and BT as paucibacillary and LL or BL as 
multibacillary for treatment purposes and emphasized that 
differentiating TT from BT or BL from LL is therapeutically irrelevant. 
However, we described all these subgroups separately from 
histological point of view. The commonest type of skin lesions in our 
series were the BT and BL with 28 (46.66%) cases each, TT 2 case 
(3.33%) and BB 1 case (1.66%). Thus, the prevalence of paucibacillary 
(TT+BT) was 50% and multibacillary type (BB+BL) was 48.33%.  
ENL is characterized by the development of crops of tender cutaneous 
and subcutaneous nodules in association with generalized malaise, 
pain, and fever [17, 18] It is a very serious and potentially fatal 
condition. We had only one case (1.33%) in our series with nodular 
lesions.

ndTuberculosis is the 2  most common cause of granulomatous lesions in 
our study. The similar observations have been reported by many 
authors [18]. The commonest granulomatous lesion caused by 
tuberculosis in skin present in our series was LV (19 Cases, 43.18 %). 
Many authors have also reported this to be the commonest tubercular 
lesion of the skin in Southeast Asia [8, 18, 19, 20].  Kumar et al. [20] 
described that LV affects primarily the head and neck region but in 
Southeast Asia it appears to be more common on the extremities and 
buttocks.  

ndThe 2  commonest lesion in our series was TBVC, seen in 14 cases 
(31.81%), all of which clinically presented as papule. TBVC is 
characterized by hyperkeratosis, acanthosis, and acute inammatory 
inltrate along with abscess in upper dermis and caseating granuloma 
in mid dermis. Chakrabarti et.al [18] had only 13.04% cases of TBVC 
in their series.

LSCS is also known as tuberculosis cutis lichenoides, is a rare form of 
tuberculid seen in children and young adults with or without other 
manifestations of tuberculosis [21]. This uncommon condition 
presents as lichenoid eruption of minute papules. We had 4 such cases 
presenting as papule and one as nodule in our series. Whereas 2 of these 
cases were below15 years, the remaining 3 were in age group of 16 to 
30 years. 

Scrofuloderma, also known as tuberculosis cutis colliquativa, begins 
as a painless subcutaneous nodule, which is called a cold abscess. The 
diagnosis is often delayed [22]. We had only 4 such cases, all of which 
presented as nodule. Variable prevalence rate of scrofuloderma had 
been reported by different authors in their studies [18]. Scrofuloderma 
is particularly common in childhood and clinical presentation depends 
upon the underlying immune status of the patients as has been 
observed by Farina MC et.al [23] and Kumar B et.al [24]. However, we 
had only 2 cases in age group below 15 whereas remaining 2 were in 
the age group of 31-45. 

Actinomycosis is a rare, chronic disease caused by a group of 
anaerobic Gram-positive bacteria, usually Actinomyces Israeli, seen 
after mucosal disruption and may mimic malignancy due to its 
capacity to invade surrounding tissues and to form masses [25]. It may 
affect skin in some cases leading to granulomatous skin lesion. We had 
only one (0.9%) such case in our series. 

Majocchi's Granuloma was described in 1883 in Italy by Domenico 
Majocchi [26].  It is a rare skin infection caused by fungus 
(Dermatophyte) which has tendency of invading keratinous tissue. 
This rare infection is possibly associated with depilation or with use of 
high potency topical corticosteroid therapy in areas of dermatophyte 
infection in immunocompetent patients [27]. We had one (0.9%) such 
young male patient in our series presenting as papule.

Sarcoidosis is characterized by non- caseating epithelioid cell 
granuloma with very few   surrounding lymphocytes and a rim of mild 
dermal brosis, often described as naked non- caseating granuloma. It 
usually begins around 40 years of age and affects females more often 
than males. Skin lesions may mimic various other common 
dermatologic conditions [28] We had 2 such female patients, one 
presenting as papule whereas the other one presented as nodule. One of 
these two patients was a young adult, the other one was an elderly.

Granuloma annulare is a benign and self-limited cutaneous disease. 
Subcutaneous granuloma annulare is an uncommon variant seen 
almost exclusively in young children, usually presenting as rm 

nodules, appearing more frequently in lower extremities, buttocks, 
hands, and scalp. In most of the cases a biopsy and histopathology are 
required to conrm the diagnosis [29]. There were only 2 (1.8%) cases 
in our series presenting as plaque in one patient and papule in the other 
patient. While one patient was an adolescent, the other one was an 
elderly male, which is a rare presentation of this benign disease.  

Foreign body granulomas are not uncommon. Commonest cause of 
this pathology is due to granulomatous reaction occurring against the 
ruptured keratin material of epidermal cyst, resulting in numerous 
multinucleated giant cells and granuloma formation surrounding the 
cyst wall [18]. Variable percentage of these lesions has been reported in 
the literature [8, 11, 18].  Symptomatic lesions may develop years after 
the injury, and the patient may not remember a specic injury event 
[30]. We had only one case (0.9%) of foreign body granuloma in a 
young adult in our series. 

CONCLUSION: 
The present study reafrms that the granulomatous skin lesions can be 
caused by a wide range of disease processes including the infective and 
non-infective etiologies. We had leprosy and tuberculosis as the 
leading causes of granulomatous lesions of skin. The clinical spectrum 
of presentation was so variable that a particular causative disease 
presented as different lesion at different sites in the same individual. 
Conversely, different disease processes also presented as similar types 
of lesions in different individuals. The nonspecic types of clinical 
lesions like plaque, papules, macules, nodules made differential 
diagnosis difcult. Further, a large number of rare conditions also 
produce such skin lesions that add to the difculties in arriving at 
diagnosis. A detailed history, local and general physical examinations, 
clinical presentation of the lesions along with histopathological studies 
in many such situations is essential tools for the clinician to arrive at 
nal diagnosis and proper management of patients.  
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Table 1: Age & Sex Correlation with Histopathological Diagnosis 
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Histopathological 
diagnosis

Age (< 
15y) 
n=17

Age 
(16-30) 
n=42

Age 
(31-45) 
n=31

Age 
(46-60)
n=12

Age 
(61-75)  
n=9

Total
n=111

A. Infectious 
Causes (n=106)
1. M. leprae 
(Leprosy) (n=60)

M/F M/F M/F M/F M/F M/F

TT (n=2) -- 0/1 -- 0/1 -- 0/2
BT (n=28) 1/0 8/3 8/2 1 /2 ½ 19/9
BB (n=1) -- -- 0/1 -- -- 0/1
BL(n=28) 3/0 6/3 4/3 5/0 3/1 21/7
ENL (n=1) -- -- 1/0 -- -- 1/0
2. M. tuberculosis 
(T.B.) (n=44)
LV (n=19) 4/3 6/1 3/2 -- -- 13/6
TBVC (n=14) 1/1 3/2 3/1 0/2 1/0 8/6
Cut.TB (n=2) 0/1 -- 1/0 -- -- 1/1



Abbreviations: 
TT-Tuberculoid Leprosy; BT-Borderline Tuberculoid; BB-Mid 
borderline; BL-Borderline Leprosy; ENL- Erythema nodosum 
Leprosum; LV-Lupus Vulgaris; TBVC-Tuberculosis verruca cutis; 
Cut. TB- Cutaneous Tuberculosis; LSCS-Lichen Scrofulosorum; GA-
Granuloma annulare; EIC-Epidermal inclusion cyst

Table 2: Site distribution of the lesions (n=111).

Table 3: Etio pathological and clinical picture co-relation (n=111) 

Abbreviations:  
M. leprae- Mycobacterium leprae; TT-Tuberculoid Leprosy; BT-
Borderline Tuberculoid; BB-Mid borderline; BL-Borderline Leprosy; 
ENL- Erythema nodosum Leprosum;  M.  tuberculos is - 
Mycobacterium tuberculosis; LV-Lupus Vulgaris; TBVC-
Tuberculosis verruca cutis; LSCS-Lichen Scrofulosorum; Cut TB – 
Cutaneous Tuberculosis; GA-Granuloma annulare; EIC-Epidermal 
inclusion cyst
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Lichen 
scrofulosorum 
(n=5)

1/0 1/3 -- -- -- 2/3

Scrofuloderma 
(n=4)

1/1 -- 1/1 -- -- 2/2

3. Other Bacterial 
causes (n=1)
 Actinomycosis -- 1/0 -- -- -- 1/0
4. Fungal (n=1)
Majjochi -- 1/0 -- -- -- 1/0
B. Non-infectious 
Causes (n=5)
1. Sarcoidosis (n=2) -- 0/1 -- 0/1 -- 0/2
2. Granuloma 
annulare (n=2)

-- 0/1 -- -- 1/0 1/1

3. Foreign Body 
Granuloma (EIC 
with Granulomatous 
Changes) (n=1) 

0/1 0/1

Total (n=111) 11/6 26/16 21/10 6/6 6/3 70/41

S.NO Sites Total No. of cases Percentage
1. Upper Limb 29 26%
2. Lower Limb 31 28%
3. Head & Neck 13 12%
4. Trunk 20 18%
5. Generalized 18 16%

Clinical 
presentat
ion

Total

Etio-
pathological 
diagnosis

Plaque Papule Macule Nodule Soft 
swelling 
with 
serous 
discharge

A. Infectious 
Causes 
(n=106)
1. M. leprae 
(Leprosy) 
(n=60)
TT -- -- 2 -- -- 2

BT 10 1 9 8 -- 28
BB – -- 1 -- -- 1
BL 10 1 4 13 -- 28
ENL -- -- -- 1 -- 1

2. M. 
tuberculosis 
(T.B.) (n=44)
LV 9 4 -- 6 -- 19
TBVC 14 -- -- -- -- 14
Lichen 
scrofulosorum

-- 4 -- 1 -- 5

Scrofuloderma -- -- -- 4 -- 4
Cutaneous 1 -- 1 -- -- 2
3. Other 
Bacterial 
causes (n=1) 
 Actinomycosis -- -- -- -- 1 1
4. Fungal (n=1)
Majocchi 
granuloma

1 -- -- -- -- 1

B. Non-
Infectious 
Causes (n=5) 

– -- -- -- --

1. Sarcoidosis 1 -- -- 1 -- 2
2. Granuloma 
annulare 

1 1 -- -- -- 2

3. Foreign 
Body 
Granuloma 
(EIC with 
Granulomatous 
Changes)

-- -- -- 1 -- 1

Total (n=111) 47 11 17 35 1 111
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