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ABSTRACT
Aims: The present study is done to study the frequency, morphology and to find out the etiology of granulomatous lesions by 
clinicopathologic correlation wherever possible. 
Materials and methods: A retrospective analysis of 75 biopsy sections was done from August 2010 – July 2014. Diagnosis was 
confirmed by haematoxylin and eosine stained slides alongwith the special stains wherever required. 
Results: A total of 75 cases of granulomatous lesions were identified of which 42(56.0%) were malesand 33(44.0%) were 
females. Granulomas due to tuberculosis accounted for the majority of the types of granulomas,i.e,46 cases(61.33%), fol-
lowed by 7 (9.33%)cases of foreign body granulomas, 5 (6.67%) fungal granulomas, 4 (5.33%) actinomycosis, granulomas of 
unknown etiology were - 4(5.33%) cases of granulomatous synovitis, 1(1.33%) cases of granulomatous cystitis and 5 (6.67%) 
cases of non infectious skin granulomas. The granulomatous skin lesions reported were mostly infectious –3(4.0%) leprosy, 2 
(2.67%) lupus vulgaris, 3(4.0%)cases of actinomycosis, 1(1.33%) scrofuloderma, and fungal granulomas – 2(2.67%) subcuta-
neous phaeohyphomycosis 1(1.33%) maduramycosis, 1(1.33%) chromoblastomycosis, 1(1.33%)zygomycosis; 5(6.67%)non 
infectious skin granulomas reported as granuloma annulare, erythema nodosum and acne agmeneta. Granulomatous lesions 
of the genitourinary tract constituted 8(10.67%) cases – 3 (4.0%) tuberculosis of cervix and fallopian tube, 4 (5.33%) tubercu-
lousepididymoorchitis and scrotal abscess; 1 (1.33%) granulomatous cystitis. Tuberculous lesions affecting the gastrointestinal 
tract were – 3(4.0%)cases of fistula in ano, 1(1.33%) appendicular tuberculosis and 1(1.33%) case rectum.1(1.33%) case each 
of tuberculosis of spine and actinomycosis of tonsil was reported. AFB stain was positive in 14 (30.43%) cases of tuberculosis. 
Conclusion: Tuberculosis was the commonest cause of granulomatous lesion and lymph nodes were the most common site 
affected. Epithelioid type of granuloma was the most common morphology.
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INTRODUCTION

Granulomas are a characterstic microscopic finding of 
chronic inflammation. Granulomatous inflammation is 
considered as a response to pathogens and persistent ir-
ritants of exogenous and endogenous origin[1]. Granulo-
mas are discrete collections of histiocytes with admixture 
of multinucleated giant cells and inflammatory cells[2]. 
The granulomas are formed as a result of series of events 
that involves the interplay of antigen (persistent endog-
enous / exogenous) resulting in activation of cell medi-
ated type IV hypersensitivity reaction, activation of mac-
rophages, T and B cell responses with release of chemical 
mediators of inflammation mainly cytokines. Classifica-

tion of granulomas based on etiology could be: bacte-
rial, fungal, viral/chlamydial, helminthic, foreign body 
type and unknown cause[3]. According to the morphology 
granulomas can be classified as: epithelioid, histiocytic, 
foreign body, necrobiotic/palisading and mixed inflam-
matory[3]. It is imperative to find out the correct etiol-
ogy of the granulomatous lesions to start the appropriate 
treatment so correlating the clinical history with the his-
topathological findings proves to be valuable in estab-
lishing the correct diagnosis in majority of the cases. 

The present study was undertaken to find out the fre-
quency, morphology and etiology where ever possible, 
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of granulomatous lesions in the teaching hospital, and to 
compare with the similar studies. 

MATERIALS AND METHODS

A retrospective study conducted in the department of 
Pathology, Sri Venkateshwaraa Medical College Hospital 
& Research Centre, Puducherry on the biopsies recieved 
from August 2010- July 2014 to analyse the frequency 
of granulomatous lesion. Alongwith routine haematoxy-
lin and eosine stained sections, special stains like acid 
fast stain, fitefaraco and PAS stain was done wherever 
required.

RESULTS

A total of 75 cases of granulomatous lesions were iden-
tified out of which 42(56.0%) were male patients and 
33(44.0%) were females with M:F ratio of being 1.27:1. 
The maximum number of cases, 28 (37.33%), were re-
ported in the age group of 21-30 years; only one case 
was less than 10 years and 5 (6.67%) cases were more 
than 60 years age(Table 1).

Table 1: Showing distribution of granulomas accord-
ing to the age group: 
Age group(yrs) No. of cases %

<10 1 1.33

11-20 7 9.33

21-30 28 37.33

31-40 13 17.33

41-50 9 12.0

51-60 12 16.0

>60 5 6.67

Total cases 75 100

Granulomas due to tuberculosis (Fig. 1) accounted 
for the majority,i.e,46 cases(61.33%), followed by for-
eign body granulomas 7 (9.33%), fungal granulomas 5 
(6.67%), actinomycosis4 (5.33%). 

Among the seven cases of foreign body granulomas, the 
most common etiologic agent was ruptured epidermal 
cyst with keratin and cholesterol granuloma in 4(5.33%) 
cases and xanthoma in 3(4.0%)cases. 

Granulomas of unknown etiology were – 4(5.33%) cases 
of granulomatous synovitis, 1(1.33%) case of granu-
lomatous cystitis and 5 (6.67%) cases of non infectious 
skin granulomas. 

Figure 1: Shows percentage of types of granulomas

According to the site of distribution (Table 2)the major-
ity of cases of tuberculosis, 18(24%),were reported in 
the lymph nodes with 8 (44.44%) cases positive for acid 
fast stain. Bones and soft tissues accounted for total of 
17(22.67%) cases of granulomatous lesions reported as 
tuberculousosteomyelitis, soft tissue tuberculosis, for-
eign body granulomas and granulomatous synovitis with 
no case showing acid fast positivity.

Table 2: Showing sitewise distribution of granuloma-
tous lesions
S. no Site Diagnosis No. % Special 

stains

1. Lymph 
node

Tuberculosis 18 24.0 8 cases 
AFS +

2. Bone Tb Osteomyelitis 3 4.00 -

3. Soft tissue Foreign body 
granuloma
Tuberculosis

7
6

9.33
8.0

-

4. Skin Leprosy
Lupus vulgaris
Scrofuloderma
Actinomycosis
Madura mycosis
Subcutaneous 
phaeohyphomy-
cosis
Chromoblasto-
mycosis
Acne agmineta
Erythema nodo-
sum
Granuomaan-
nulare
Zygomycosis

3
2
1
3
1

2
1
1
2
2
1

4.00
2.67
1.33
4.0
1.33

2.67
1.33
1.33
2.67
2.67
1.33

FFS + 
AFS +
-
Gram +

-
PAS+
-

PAS+
PAS+

5. Spine Tuberculosis 4 5.33

6. Rectum Tuberculosis 1 1.33 AFS +

7. Synovium Granulomatous 
synovitis

4 5.33 -

8. Cervix Tuberculosis 1 1.33 -
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9. Testis Tb 
epididymoorchi-
tis

3 4.00 AFS +

10. Tonsil Actinomycosis 1 1.33 Gram +

11. Fistula in 
ano

Tuberculosis 3 4.0 -

12. Scrotal 
abscess

Tuberculosis 1 1.33 -

13. Appendix Tuberculosis 1 1.33 -

14. Fallopian 
tube

Tuberculosis 2 2.67 -

15. Urinary 
bladder

Granulomatous 
cystitis

1 1.33 -

Total 
cases

75 100

The granulomatous skin lesions reported were mostly 
infectious –3(4.0%) leprosy, 2 (2.67%)lupus vulgaris 
which showed acid fast positivity in both cases, 3(4.0%)
cases of actinomycosis, 1(1.33%) case ofscrofuloderma, 
and 5 (6.67 %) cases of fungal granulomas, 2(2.67%)
subcutaneous phaeohyphomycosis, 1(1.33%)case of 
maduramycosis,1(1.33%) case of chromoblastomycosis, 
1(1.33%)case of zygomycosis; 5(6.67%)cases of non in-
fectious skin granulomas reported as granuloma annu-
lare, erythema nodosum and acne agmeneta.

Granulomatous lesions of the genitourinary tract con-
stituted 8(10.67%) cases – 3 (4.0%) tuberculosis of 
cervix and fallopian tube, 4 (5.33%) tuberculouse-
pididymoorchitis and scrotal abscess; 1 (1.33%) granu-
lomatous cystitis.

Tuberculous lesions affecting the gastrointestinal tract 
were – 3(4.0%)cases of fistula in ano, 1(1.33%) appen-
dix and 1(1.33%) case in rectum.

1(1.33%) case each of tuberculosis of spine and actino-
mycosis of tonsil were reported.

DISCUSSION 

Majority of granulomatous lesions in our study were 
seen among the males 42 (56%) as compared to the fe-
males 33 (44%) with maximum number of cases in the 
age group of 21-30 years. These results were similar to 
the studies done by Adhikari RC et al [4], Permi HS et al 
[5] and Pawale JS [3] and Patel et al [6]. 

The present study showed that the etiology of the major-
ity of granulomatous lesions was infectious in 57 (76%) 
cases which is in accordance to the study done by Bal et 
al [7]. 

In the present study the majority of the granulomas, 
18(24%) cases, were reported in lymph nodes similar 

to the findings of Adhikari[4] who also reported lymph 
nodes (41.1%) as the commonest site of granulomas fol-
lowed by skin and subcutaneous tissue (22.0%), bones 
and joints (11.5%), respiratory system (7.7%) and gas-
trointestinal tract (5.5%). Whereas Permi HS et al [5] in 
his study reported majority of the granulomas in skin and 
subcutaneous tissue with 68(24.72%) cases followed by 
lymph nodes in 59(21.46%)cases. 

In the study done by Permi HS [5] in 2012, lymph node 
tuberculosis was reported in 53(40.76%) cases, tubercu-
losis of bones and synovium in 35(26.92%)cases, cuta-
neous tuberculosis in 4(3.08%),intestinal tuberculosis in 
14(10.76%),sinus tract in 4(3.08%) cases, fallopian tube 
in 2 (1.54%), bladder in 3 (2.30%) and kidney, lung, 
breast, epididymis in 1 (0.76%) case each. Patel et al 
[6] in 2013 reported 55% granulomas in lymph nodes, 
5% respiratory tract, 8% skin, 5% GIT, 9% bones and 
joints, 10% head and neck, 6% reproductive system and 
4% others. Whereas in the present study lymph node tu-
berculosis was reported in 18(24.0%)cases, skin and soft 
tissue tuberculosis in 9 (12.0%) cases, tuberculous os-
teomyelitis in 7(9.33%) cases, tuberculosis of rectum in 
1(1.33%) case, appendicular tuberculosis in 1(1.33%), 
tuberculosis in female genital tract in 3(4.0%) cases, and 
tuberculosisin male genital tract in 4(5.33%) cases. 

Adults seem to develop tuberculousepididymoorchitis 
by direct spread from the urinary tract [8]. The usual 
presentation is painful inflamed scrotal swelling that is 
difficult to differentiate from acute epididymo – orchi-
tis[9]. The diagnosis requires comprehensive evaluations 
– histology,cytology and microbiological investigations 
and further clinical follow up to avoid complications[10]. 

The most common cause of granuloma in our study was 
found to be tuberculosis in 61.33% cases which is similar 
to the findings of the studies done by Adhikari RC [4] et al 
in 61.7%, Permi HS [5] reported in 47.26%, Pawale JS in 
49.41% [3] and Patel et al in 106 (81%) cases [6] who also 
reported tuberculosis as the commonest cause of granu-
loma. In the study conducted by Pawale et al [3],ZN stain 
was positive in 19(22.62%) out of 84 casesof tubercu-
lar granuloma. Whereas it was positive in 91(71%) out 
of 128 cases in the study of Krishnaswamy et al[11]. The 
study done by Permi HS [5] demonstrated tubercle bacilli 
in 27(20.74%) out of 130 cases. Whereas the findings 
of the present study are in contrast to the other studies 
where out of the total 46 cases of tubercular granulomas, 
acid fast stain was positive in 14(30.43%) and negative 
in 32 (69.57%)cases. The liquefaction of necrotic focus 
is considered to be associated with increased prolifera-
tion of AFB and infiltration of neutrophils with a high de-
gree of hypersensitivity reaction [12]. In the study done by 
Chakrabarti et al [13] it was found out that culture positiv-
ity was found only in 13% cases of tuberculosis because 
of dead and altered organisms in the tissues. 
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The most common type of granuloma reported in the pre-
sent study is necrotizing epithelioid type in 46 (61.33%) 
cases (Fig. 2) with the other types being epithelioid 
with suppuration (usually seen in fungal granulomas) 5 
(6.67%), foreign body granulomas 7 (9.33%), necrobi-
otic granuloma 2 (2.67%) cases and also mixed inflam-
matory type (where the differential diagnosis of fungal 
infections and tuberculosis should be considered ) and 
histiocytic granulomas. In tuberculosis different types of 
granulomas can be encountered on histopathology like 
– epithelioid granuloma without necrosis, chronic non-
specific granuloma, chronic non-specific inflammation, 
epithelioid granuloma with necrosis and abscess [13]. 
Adhikari RC [4] also reported epithelioid granuloma as 
the commonest type in his study. Pawale JS [3] described 
tuberculoid granuloma 98 (57.65%), histiocytic granu-
lomas in 29 (17.06%), foreign body granulomas in 17 
(10.00%), ill defined granulomas in 13 (7.65%), mixed 
inflammatory granulomas in 11 (6.47%) and necrobiotic 
granulomas in 2 (1.18%). The commonest morphologi-
cal pattern found in the study done by Permi HS et al [5] 
was epithelioid 165 (60% ), foreign body 35 (12.72%), 
ill defined 29 (10.54%), histiocytic 23 (8.36%), mixed 
inflammatory 19 (6.9%) and necrobiotic granulomas 
in 4 (1.45%) cases. Apart from tuberculosis, epithelioid 
granulomas are also seen in sarcoidosis, leprosy, fungal 
infections, crohns disease and tumor associated; epithe-
lioid granulomas with suppuration can be seen in fungal 
infection, tuberculosis, cat-scratch disease and leishma-
niasis; histiocytic granulomas found in parasitic infes-
tation and fungal infections; foreign body granulomas 
seen as a reaction to foreign body; mixed inflammatory 
granulomas seen in parasiticinfestation, tuberculosis, 
leishmaniasis and chalazion[4].

Figure 2: (H&E, 10x) shows lymph node structure replaced by 
multiple granulomas due to tuberculosis. 

In the skin granulomas of unknown etiology, 2 (2.67%) 
cases each of granuloma annulare and erythema nodo-
sum and 1 (1.33%) case of acne agminata were reported. 

A case of perforating granuloma annulare was report-
ed in 38 years male with multiple punched out ulcers 
over the trunk and proximal extremities covered by 
black eschar for which clinical differential diagnosis of 
ecthymagangrenosum and papulonecrotictuberculid was 
suggested. The biopsy picture showed degenerated col-
lagen and mucin material surrounded by histiocytes. The 
mucin nature was suggested by PAS stain (Fig. 3) which 
showed a strong positivity. These findings were simi-
lar to those described by Pawale et al in their study [3]. 
These findings were similar to the observation made by 
Gautam et al[14],Billet A et al[15]and Joana Alexandra[16]

reported 4(3.7%) cases of granuloma annulare.

Figure 3: (H&E. 10x) shows degenerated PAS positive col-
lagen and mucin material in a case of perforating granuloma 
annulare. 

Acne agminata is idiopathic in etiology, though the his-
topathology shows tuberculoid granulomas, all other rel-
evant investigations for tuberculosis were negative in the 
case similar to the case reported by Sule[17]. 

Out of the 30 cases of leprosy the fitefaraco stain was 
positive in 17(56.66%) and negative in 13(43.33%) cas-
es in the study done by Pawale[3] whereas in the study 
done by Nayak et al it was positive in 25(44.64%) and 
negative in 31(55.35%) cases[18]. It was positive in only 
9(25.72%) cases and negative in 31(55.36%) cases in 
the study done by Permi HS et al [5].Whereas in our study, 
the stain was positive in one case of borderline tubercu-
loid leprosy (Fig. 4)& (Fig. 5).
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Figure 4: (H&E, 10x) shows structure of skin with underlying 
dermis showing periappendegeal granulomas in case of bor-
derline tuberculoid leprosy. 

Figure 5: (Fitefaraco stain, 100x) shows structure of skin with 
underlying dermis showing aggregates and clusters of pink rod 
shaped lepra bacilli. 

The commonest fungal lesion found in the study done 
by Pawale et al were 3(30%) cases of madura mycosis 
followed by 2 cases(20%) rhinosporiodosis, 2 (20%) 
cases of P.boydii and one case each of histoplasmo-
sis and mucormycosis[3] whereas in the study done by 
Chavan SS et al rhinosporiodosis formed the majority, 34 
(68%), of cases of fungal granulomas followed by ma-
dura mycosis in 8(16%)cases[19]. In the study done by 
Permi HS et al [5] fungal infections were aspergillus in 
6(25%),rhinosporiodosis 4(16.6%), chromoblastomyco-
sis in 3(12.5%), pseudolleshcheriaboydii in 2(8.33%), 
subcutaneous entomphothormycosis in 1(4.16%),mu-
cormycosis in 2(8.33%),cryptococci in 2(8.33%), madu-
ra mycosis in 1(4.16%) and candida in 1 (4.16%) case. 
In the study by Gautam K et al, cutaneous chromoblas-
tomycosis comprised 2.8% cases[14]. Whereas our study 
showed 2 (2.67%) cases of subcutaneous phaeohypho-
mycosis, 1 (1.33%) madura mycosis (Fig. 6), 1 (1.33%) 

zygomycosis, and 1(1.33%) chromoblastomycosis. The 
H & E stained sections of zygomycosis showed presence 
of broad septate hyphae with focal bulbous dilatations 
which was more evidently depicted in PAS stain. It was 
found that the patient was having diabetes mellitus due 
to which he developed secondary fungal lesion of cu-
taneous zygomycosis / mucormycosis. The microscopic 
picture of chromoblastomycosis sections revealed micro-
abscessesand granulomatous infiltrate in the dermis with 
multiple brown coloured copper penny bodies. 

Figure 6: ( H& E, 10x) shows pigmented brown fungal colony 
in the centre (Madura mycosis) surrounded by mixed inflam-
matory cells. 

All 4(5.33%)cases of actinomycosis showed suppurative 
granulomas with central actinomycotic colonies seen on 
Haematoxylin & Eosine(Fig. 7) stained slides were con-
firmed by gram staining which showed gram positive 
filaments. These findings are comparable to the findings 
ofPawale JS [3], Permi HS et al[5], Mirza M et al[20] which 
was similar in our study. It is always advisable to search 
for the organisms in the centre of necrotic granulomas 
rather than peripheral viable and inflammatory tissue.

Figure 7: (H&E, 10x) Actinomycosis: shows suppurative gran-
ulomas composed of sulphur granules(filaments) arranged ra-
dially with club shaped eosinophilic material. 
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In the study conducted by Permi HS [5], foreign body gran-
ulomas were encountered in 23 cases – epidermal cyst 
with keratin and cholesterol granulomas in 13(56.52%)
cases, xanthomas 4(17.4%) cases, sinus tract in 2(8.7%) 
cases, bile induced granulomas in 2(8.7%) cases and 
gouty arthritis in 2(8.7%) cases. In our study 7 cases of 
foreign body granulomas were reported and the prob-
able etiologies identified were foreign body reaction to 
keratin and cholesterol, xanthogranuloma, suture granu-
loma and granuloma in the sinus tract.

In the study of Permi HS et al[5],22(8.0%) cases of granu-
lomas were of unknown etiology, PawaleJS et al[3] report-
ed 11(6.47%) cases of granulomas of unknown etiology, 
i.e, granulomatous mastitis, granuloma annulare, sar-
coidosis, granulomatous orchitis, granuloma in the pleu-
ra and mastoid antrum. The granulomas where etiology 
could not be found out in our study were 5(6.67%)cases 
- 4 (5.33%) cases of granulomatous synovitis, 2 (2.67%) 
cases of granuloma annulare, 1 (1.33%) case of acne 
agminata and 1 (1.33%) case of granulomatous cystitis. 
The etiology could not be established by doing stains like 
ZN and PAS hence they were grouped as granulomatous 
lesions[3,5]

The definitive diagnosis to find out the exact etiology 
of granuloma formation could be made in 70 (93.33 %) 
cases out of total of 75 cases in the present study after 
doing special stains. After relevant special stains the etio-
logical diagnosis could be confirmed in 95% cases in the 
study done by Patel et al [6]. 

Even after doing the special stains, in some cases, it is not 
possible to find out the etiology of the granulomatous 
lesion. hence ancillary studies of culture, serology, PCR 
may be required for confirmation. 

CONCLUSION

The most common cause of granulomatous lesion in our 
study was tuberculosis with lymph node being the most 
common site. Majority of the granulomas had infectious 
etiology. According to the morphology epithelioid type 
was the predominant granuloma followed by foreign 
body type. 
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