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ABSTRACT

Granulomas are the commonest lesions that the pathologists
come across in routine practice. In order to treat these lesions,
definitive diagnosis by the demonstration of the aetiological
agent is essential, which will bear an impact on the patient man-
agement and outcome.

Our aim was to find the aetiology in all the granulomatous le-
sions, on histopathologically evaluated biopsies.

A two year prospective study was done in KIMS; Hubli.The bi-
opsies of the cases which were diagnosed as granulomas on H
and E stained sections from all the sites were selected. Special
stains like Ziehl-Neelsen stain, Gomori’s Methenamine silver,
Fite Faraco and Auramine Rhodamine stain were done wherever
required.

A total of 170 granulomatous lesions were studied. Granulomas
with different aetiologies were seen. The commonest were the
granulomas due to tuberculosis with 84 (49.41%) cases, fol-
lowed by those with leprosy, rhinoscleroma, actinomycosis and

INTRODUCTION

The term, ‘Granulomatous inflammation’ defines a pattern of reac-
tion to a wide range of aetiological agents, organic and inorganic,
with certain morphological correlates [1].

Granuloma is “a focal chronic inflammatory response to a tissue
injury, which is evoked by a poorly soluble substance which is char-
acterized by the accumulation and proliferation of leukocytes, prin-
cipally of the mononuclear type” [1].

The provocative agents of granulomatous inflammation appear
to be non-degradable by both neutrophils and non-active macro-
phages. The actions of polymorphonuclear leucocytes, non-acti-
vated macrophages and chemical mediators which are associated
with the tissue injury are insufficient to completely digest and eradi-
cate the offending agents. For such a degradation, the action of
transformed macrophages which are formed with the help of the
CD4+T cells, is required. The CD4+T cells secrete various media-
tors such as IL2, IFy, TNF and lymphotoxin for the transformation
of the macrophages into epithelioid cells and giant cells, which are
the components of granulomas [2].
Classification of granulomas based on the aetiology:
1. Bacterial
2. Metal induced
3. Fungal
4. Viral / Chlamydial

a. Cat scratch fever

b. Lymphogranuloma venerum
5. Helminthic
6. Foreign body type
7. Unknown cause [3].
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fungal infections and foreign body granulomas and granulomas
with unknown aetiology.

An attempt has to be made to put these granulomas into specific
aetiological categories for specific treatment.

The morphology of the lesions and the use of special stains
helped us to diagnose 159 out of the 170 cases.

KEY MESSAGE

1. Granulomas are the commonest lesions that the patholog-
ists come across in routine practice.

2. Tuberculosis is the commonest cause of granuloma.

3. The morphology of the lesions and special stains helped us
to identify the aetiology.
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Classification based on the morphological criteria:

1. Epithelioid

2. Histiocytic

3. Foreign body

4. Necrobiotic / Palisading

5. Mixed inflammatory [1].

Granulomatous inflammations are a common and intriguing prob-
lem. The arrival at a proper diagnosis is mandatory, so that the
appropriate treatment can be meted out. Histopathology is a tool
which can be used for establishing a correct diagnosis like in many
other diseases, pertaining to the various organ systems of the body
[4].

Good clinical history, a close histological examination and a clinico-
pathological correlation are essential in making a final diagnosis.

By combining all the available information, one should be able to
arrive at a reasonable differential diagnosis on which to proceed.
However in a minority of the cases, it will not be possible to make
a definitive diagnosis, even with all the clinical information being
available.

A rational histological diagnostic approach to granulomatous in-
flammation is also not present without its problems. Special stains
may also be required to reach a diagnosis. In a small percentage
of cases, no definitive diagnosis can be given, other than that of
granulomatous inflammation [5].

However, no comparative study, to our knowledge, has been car-
ried out to determine the frequency and the types of different gran-
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ulomatous lesions in India and hence this study was carried out.

MATERIALS AND METHODS

The present study was undertaken from October 2004 to April
2006 in the Department of Pathology, Karnataka Institute of Medi-
cal Sciences, Hubli.

The biopsies were received from various departments of the KIMS
hospital, Hubli and a few were received from other hospitals in and
around Hubli.

A histopathological study of 170 granulomatous lesions was done.
A majority of the granulomas were seen in skin and sub cutaneous
tissues with 53 cases, followed by the involvement of lymph node
in 31, the respiratory system in 29, bones and joints in 13, the gas-
trointestinal tract in 11, the breast in 10, the female reproductive
system in 07, the male reproductive system in 05, the ear in 4, the
gall bladder in 2 and 1 case each in the oral cavity, the liver, omen-
tum, the brain and the urinary tract.

The biopsies of the cases which were diagnosed as granulomas
from all the sites, on haemotoxyline and eosin stained sections
were selected. Special stains like ZN, GMS, PAS, Fite Faraco and
the Auramine Rhodamine stain were used whenever required. The
relevant clinical findings and lab investigation details were collected
by a personal interview and the examination of the patient, or from
the hospital case sheets.

RESULTS

The ages of the patients with the 170 granulomatous lesions
ranged from 2 to 70 yrs, with a mean age of 31.26+14.64 years. A
majority of patients were in the age group of 20-29 years.

A majority of them were males. Males accounted for 92 (54.12%)
cases of the total 170 cases with male to female ratio of 1.18:1
[Table/Fig 1]

Age group (years) Male Female Total (percentage)
0-9 4 6 10(5.88%)
10-19 15 ih 26(15.29%)
20-29 25 21 46(27.06%)
30-39 18 17 35(20.59%)
40-49 16 14 30(17.65%)
50-59 8 7 15(8.82%)
60-69 6 2 8(4.71%)
Total 92 78 170(100%)

[Table/Fig 1]: Age and sex distribution of the patients

Granulomas of different aetiologies were seen. Tuberculosis was
the most common cause of granulomas with 84 (49.41%) cases,
followed by leprosy with 30 cases (17.65%) and rhinoscleroma with
20 cases (11.76%), foreign body granulomas -13 (7.65%), granu-
lomas with unknown aetiology- 11(6.47%) and those with fungal
infections- 10 (5.88%) and actinomycosis -2 (1.18%). [Table/Fig 2]

SI. No Granulomas No. of cases | Percentage
1 Tuberculosis 84 49.41
2 Leprosy 30 17.65
3 Rhinoscleroma 20 11.76
4 Actinomycosis 02 1.18
5 Fungal 10 5.88
6 Foreign body granulomas with
known etiology 13 7.65
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7 Granulomas with unknown etiology 11 6.47

Total 170 100

[Table/Fig 2]: Granulomas with different etiology

In tuberculosis, the ZN stain was done for all the 84 cases, out of
which 19 (22.62%) cases were ZN positive and 65 (77.38%) were
negative.

Twenty five cases were randomly selected for the Auramine Rho-
damine staining. Out of these, 19 cases which were negative for
the ZN stain, were positive for Auramine Rhodamine and 5 cases
which were negative for the ZN stain, were negative for Auramine
and Rhodamine also. One case, which was positive for the ZN
stain, was also positive for Auramine Rhodamine. [Table/Fig 3]

Z-N stain AR +Ve AR-Ve Total
Z-N +Ve 01 00 01
Z-N -Ve 19 05 24
Total 20 05 25

[Table/Fig 3]: Comparison of ZN and Auramine Rhodamine stains in diag-

nosis of tuberculosis

Though ZN stain and Auramine Rhodamine was negative in 46
cases, due to the presence of caseous necrosis, raised ESR and
other relevant clinical findings, they were classified as tuberculous
lesions.

In the present study, all the 30 cases of leprosy were stained with
the Fite Faraco staining.

Seventeen cases (56.66%) were positive for the Fite faraco stain
and 13 cases (43.33%) were negative.

All the 20 (100%) cases of rhinoscleroma showed histiocytic granu-
lomas, with the predominance of histiocytes. Epithelioid cells and
giant cells were absent in all the cases.

The Rhinoscleroma cases were confirmed by their typical histol-
ogy.

In two cases, actinomycotic colonies were seen on H and E stain-
ing and these were confirmed by Grams staining.

Ten cases of fungal lesions were identified either by histology or
with the help of special stains like GMS, with a majority being mad-
uramycosis.

The interesting cases were P.Boydii and histoplasmosis involving
the skin and subcutaneous tissues. One case of cerebral aspergil-
losis infection was also seen. [Table/Fig 4]

Thirteen cases of foreign body granulomas were encountered,
where the aetiology was identified. The most common among them
were xanthomas with 6 (46.15%) cases, followed by bile induced
granulomas of the gall bladder in 2 (15.38%) and epidermal cysts
with granulomas in 2 (15.38%). In all these cases, foreign bodies
could be identified in the giant cells. [Table/Fig 4]

SI. No Diagnosis No. of cases | Percentage
1 Maduramycosis 03 30
2 P.boydii 02 20
3 Rhinosporidiosis 02 20
4 Histoplasmosis 01 10
5 Aspergillosis 01 10
6 Mucormycosis 01 10
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Total 10 100

[Table/Fig 4]: Distribution of fungal granulomas

One (7.69%) case each of seminoma with granuloma, squamous
cell carcinoma with granuloma and benign cystic teratoma of the
ovary with granuloma were seen.

Eleven cases of granulomas of unknown aetiology were noted.
Granulomatous mastitis was seen in a majority of the cases [with
5(45.45%) cases], followed by granuloma annulare in 2(18.18%).
One case (9.09%) each of sarcoidosis, granulomatous orchitis,
granuloma in the pleura and in the mastoid antrum were also not-
ed. The aetiology was not identified in these cases, even on special
staining like ZN and GMS. So, they were just grouped as granulo-
matous lesions.

Different morphological patterns of the granulomaous lesions were
seen. The commonest was the tuberculoid type with 98(57.65)
cases, followed by histiocytic granulomas in 29(17.06%), for-
eign body granulomas in 17(10.00%), ill defined granulomas in
13(7.65%), mixed inflammatory granulomas in 11(6.47%) and nec-
robiotic granulomas in 2(1.18%)

DISCUSSION
QOut of the 170 cases,
a) Special staining was not done in 33 cases
1. 20 cases were Rhinoscleromas
2. 11 cases were Foreign body granulomas
06 were Xanthomas -
02 were Bile induced -
03 were Keratin induced-
3. 2 cases were Granuloma annulare -
b) Special stains were done in 137 cases

In the present study, the ZN stain was positive in19 (22.62%) out of
84 cases, whereas it was positive in 91(71%) out of 128 cases in
the study of Krishnaswamy H et al [6]. [Table/Fig 5]

ZN stain Krishnaswamy H et al Present study
ZN +ve 91(71.09%) 19(22.62%)
ZN-ve 37(28.90%) 65(77.38%)
Total 128 84

[Table/Fig 5]: Showing the comparison of results of ZN stain in Tuberculo-]

sis in the present with other study

Twenty five cases were randomly selected for the Auramine Rho-
damine staining. Out of the 25 cases, the ZN stain was positive in
1(4%) case and it was negative in the rest of the 24 cases. The Au-
ramine Rhodamine staining was positive in 20(80%) cases, where-
as in Krishna Swamy H et al’s study, out of 128 cases, the ZN stain
was positive in 91 (71.1%) cases and the Auramine Rhodamine
stain was positive in 102(79.69%) cases [6]. [Table/Fig 6]

ZN stain Krishnaswamy H et al Present study

AR+ve | AR-ve | Total AR+ve |[AR-ve | Total
ZN +ve 84 07 [91(71.1%) 01 00 01(4%)
ZN -ve 18 19 |37(28.91%)| 19 05 24(96%)
Total 102 26 128 20 5 25
% 79.69 20.31 80 20

[Table/Fig 6]: Showing the comparison of Auramine Rhodamine and ZN

stain in tissue sections in the present study with other study

Out of the 30 cases of leprosy, the Fite Faraco stain was positive
in 17(56.66%) cases and negative in 13(43.33%) cases, whereas
in the study which was done by Nayak SV et al, it was positive in
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25(44.64%) cases and negative in 31(55.35%) cases [7].

There was a predominance of histiocytes and plasma cells in a
majority of the rhinoscleroma cases. This was similar to the ob-
servation which was made by Meyer PR et al in their study on 9
rhinoscleroma cases [8]. [Table/Fig 7]

[Table/Fig 9]

[Table/Fig 9]: Flourescent bacilli in tuberculosis of imphnode (AR, x 1000)

Fibrosis was seen in 5 (25%) cases and Russel bodies in 2(10%),
which were comparable to Meyer PR et al’s study showing fibrosis
in 2(22.22%) cases and Russel bodies in 2 (22.22%) [8]. [Table/Fig
10]

[Table/Fig 10]: Acid fast bacilli in lepromatous leprosy (FF, x 1000)

Journal of Clinical and Diagnostic Research. 2011 Apr, Vol-5(2):301-306



Jayashree Pawal, et al, A Histopathological Study Of Granulomatous Inflammations www.jcdr.net

[Table/Fig 11] [Table/Fig 15]
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[Table/Fig 15]: Granules stained intense black in maduramycosis (GMS,
x 40)
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granuloma with actinomycotic colo-

nies (H&E, x40)

In a case of Actinomycosis, the histopathology revealed skin and
subcutaneous tissues with a number of suppurative granulomas
having central actinomycotic colonies, which was comparable to
that seen in Mirza M et al’s study [9]. [Table/Fig 13]
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[Table/Fig 13]: Gram positive acctinomycotic colonies

[Table/Fig 14]: Oval brownish granule in maduramycosis (H&E, x40) [Table/Fig 18]: Mixed inflammatory granuloma in P.boydi (H&E, x100)
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[Table/Fig 19

L

[Table/Fig 19]: P. boydii showing obtuse
phae

angle branching and beaded hy-

The commonest fungal lesion which was observed in our study
was maduramycosis, which constituted 3(30%) cases, followed
by rhinosporidiosis in 2(20%) cases, whereas in the study done
by Chavan SS et al, there was a predominance of rhinosporidiosis
[34(68%)] cases, followed by maduramycosis [8(16%)] cases [10].
[Table/Fig 20]

[Table/Fig 20]: Mucormycosis with broad hyphae and right angle branch-
ing (Mucorram osissimus) (H&E, x 400)

[Table/Fig 21]

[Table/Fig 21]: Folded and twisted hyphae in mucormycosis (GMS, x
Z100)]

[Table/Fig 22]
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[Table/Fig 22]: Histocyte packed with Histoplasma capsulati (H&E, x 400)
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Two (20%) cases of P.boydii and one (10%) case each of histo-
plasmosis and mucormycosis were seen. However; granulomas
caused by these three fungi were not reported in the study which
was done by Chavan SS et al [10].

In our study, 5 cases of granulomas were seen in the breast, where
the aetiology was not identified. Out of these, 3 were epithelioid
cell granulomas and 2 were foreign body granulomas. In a study
by Fletcher A et al, 7 cases of granulomas were seen and all were
epithelioid granulomas [11]. [Table/Fig 23]

T

[Table/Fig 23]: Small round yeast like cells in Histoplasmosis (GMS,
x400)

[Table/Fig 24]: Mixed inflammatory granuloma with marked sclerosis in
aspergillosis (H&E, x100)

(GMS,
x100)

Two cases of granuloma annulare were identified. Both cases re-
vealed several small granulomatous lesions in the upper and mid
dermis which were composed of small foci of necrobiotic col-
lagen, surrounded by histiocytes in a pallisading arrangement and
intermingled with the lymphoid cells.

All these findings were similar to the observation which was made

by Khatri ML et al in his case study on generalized granuloma an-
nulare [12]. [Table/Fig 26]
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[Table/Fig 26]: Cholestrol clefts and touton gaint cell in tuberous xantho-
ma (H&E, x 100)

[Table/Fig 27]

[Table/Fig 27]: Necrobiotic granulomas in granuloma annulare (H&E, x
40)

[Table/Fig 28]

¥

[Table/Fig 28]: Uniform, non-caseating, back to back granulomas in sar-
coidosis (H&E, x 40)

In the present study, one case of sarcoidosis of the lymph node was
identified. It showed dense, discrete, small, uniform, noncaseating,
back to back granulomas. No giant cells or necrosis was seen. The
ZN stain for AFB was negative. The diagnosis was made by a typi-
cal histopathological examination. However, serum calcium levels

www.jcdr.net

and the angiotensin converting enzyme were not contributory. Sub-
sequently, a careful search for other causes of granuloma by using
clinical data and laboratory tests showed no positive results. All
these above findings were comparable to the results of Manonukul
J et al’s study [13].

CONCLUSION

Our study shows that granulomatous lesions are more common in
males. Tuberculosis is one of the most commonest cause of granu-
lomas.

Granulomatous lesions accounted for 2.1% of the non-neoplastic
biopsies which were received in our department. Out of the 170
cases, a definite aetiological diagnosis could be made only in 159
cases. Even after relevant special stains, the aetiological diagnosis
could be confirmed in only 93.52% cases.

Cooperation between the clinician and the pathologist is more im-
portant in the field of dermatology than in any other field, if the
patient is to derive the greatest benefit from the biopsy. This per-
centage can be further consolidated, if culturing, serological inves-
tigations and PCR are done.

REFERENCES:

[1] Hirsh BC, Johnson W C. Concepts of granulomatous inflammation.
International Journal of dermatology 1984 March; 24(2): 90-100.

[2] Adams DO. The granulomatous inflammatory response. American
Journal of Pathology 1976 July; 84(1): 164-187.

[3] Chensue SW, Ward P A. Inflammation. In: Damjanov |, Linder J edi-
tors. Anderson’s Pathology.10th ed. Vol 1.London: Mosby; 1996

[4] Dhar s.Histopathological features of granulomatous skin diseases ,an
analysis of 22 skin biopsies .Indian journal of dermatol 2002;47:88-
90.

[5] Blessing K. Mini- Symposium: Inflammatory skin Pathology: cutane-
ous granulomatous inflammation. Current Diagnostic Pathology 2005
August; 11 (4): 219-235.

[6] Krishnaswamy H, Job CK. The role of Ziehl Neelsen and Flourescent
stains in tissue sections in the diagnosis of tuberculosis. Indian journal
of tuberculosis 1974 January; 21(10):18-21.

[7]1 Nayak SV, Shivrudrappa AS, Mukamil AS. Role of fluorescent micros-
copy in detecting Mycobacterium leprae in tissue sections. Annals of
diagnostic pathology 2003 April; 7(2): 78-81

[8] Meyer PR, Shum TK, Becker TS, Taylor CR. Scleroma (Rhinoscle-
roma) A histologic, immunohistochemical study with bacteriologic
correlates. Arch Pathol Lab Med 1983 July; 107:377-383.

[9] Mirza M, Sarwar M. Recurrent cutaneous actinomycosis. Pakisthan
Journal of medical sciences 2003 July-September; 19(3): 230-231

[10] Chavan S S. A clinicopathological study of fungal lesions encoun-
tered in tissue sections (Dissertation, unpublished), Hubli, Karnataka
university; 1998

[11] Fletcher A, Magrath | M, Riddel R H, Talbot | C. Granulomatous mas-
titis: a report of seven cases. Journal of clinical pathology 1982 Jan;
35: 941-945 Khatri ML, Shafi M, Sen M K. Generalized granuloma
annulare. Indian journal of dermatology, venereology and leprology
1995; 61(6): 367-368.

[12] Khatri ML, Shafi M, Sen M K. Generalized granuloma annulare. Indian
journal of dermatology, venereology and leprology 1995; 61(6): 367-
368.

[13] Manonukul J, Wanitphakdeedecha R, Wisuthsarewong W, Thirapote
P. Histopathologic aid to diagnosis of sarcoidosis : report of 8 cases.
Journal of medical association of Thailand 2006; 89(6): 864-871.

AUTHORS:

1. Dr. JAYASHREE PAWALE
2. Dr. REKHA PURANIK

3. Dr. MH KULKARNI

NAME OF DEPARTMENT(S) / INSTITUTION(S) TO WHICH
THE WORK IS ATTRIBUTED:

Dept of pathology, SN medical college, Bagalkot.

Dept of pathology, Karnataka institute of medical sciences,
Hubli.

Journal of Clinical and Diagnostic Research. 2011 Apr, Vol-5(2):301-306

NAME, ADDRESS, PHONE, E-MAIL ID OF THE CORRE-
SPONDING AUTHOR:

Dr Jayashree Pawale, C-14 staff quarters, SN Medical College
Bagalkot.587101. Karnataka.

Email address:jaishree_pawale@yahoo.co.in
ashutosh_pawale@yahoo.co.in, Phone: 09538161007

DECLARATION ON COMPETING INTERESTS: No competing
Interests
Date of Submission: Dec 08, 2010
Peer Review Completion: Jan 05, 2011
Date of Acceptance: Jan 10, 2011
Date of Final Publication: Apr 11, 2011



