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Abstract

Introduction: Leprosy is a chronic infectious disease affecting mainly cutaneous and peripheral nervous system. Histopathology
provides confirmatory information for suspected cases which can be missed in clinical practice or epidemiological studies and
helps in exact typing. This study was conducted to know the correlation between clinical and histopathological diagnosis of
Leprosy.
Material and Methods: This was both a retrospective study and prospective study, undertaken in the Department of Pathology,
Karnataka Institute of Medical Sciences, Hubballi, over a period of 42 months from January 2013 to June 2016. Punch biopsies
were taken from clinically diagnosed, clinically suspected cases of leprosy, relapse cases and lepra reactions and
histopathological examinations were carried upon.
Results: A total of 280 patients were studied. Of them 193 patients (68.92%) were males and rest 87 (31.08%) patients were
females. The maximum incidence was seen in the age group of 21-40yrs with 127cases (45.36%).Maximum number of patient
both clinically and histologically belonged to Borderlinetuberculoid leprosy. Clinical and histopathological correlation was seen
in 61 cases (33.70%).
Conclusion: Correlation of clinical and histopathological features along with bacteriological index is more useful for accurate
typing of leprosy than considering single parameter alone.
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Introduction

Leprosy, also known as Hansen’s disease, is a chronic
infectious disease caused by Mycobacteriumleprae,a
microorganism that has a predilection for the skin and
nerves.1 The disease is clinically characterized by one
or more of the three cardinal signs: Hypopigmented or
erythematous skin patches with definite loss of
sensation, thickened peripheral nerves and acid fast
bacilli on skin smear or biopsy material.1 Leprosy is
almost exclusively a disease of the developing world
affecting areas of Asia, Africa, Latin America and the
Pacific region. More than 80% of the worldwide cases

occur in India, China, Myanmar, Indonesia, Brazil,
Nigeria and Nepal.2 It is one of the leading causes of
physical disabilities which contributes to intense social
stigma resulting in discrimination of patients and their
families.3

Clinical classification gives recognition only to gross
appearances of the lesions, while the parameters used
for the histopathological classification are well
defined, precise and also take into account the
immunological manifestations which enable it to
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successfully bridge the pitfalls in leprosy diagnosis.
Histopathology provides confirmatory information for
suspected cases which can be missed in clinical
practice or epidemiological studies and helps in exact
typing. Histology also gives indication of progression
and regression of disease under treatment.4

Ridley and Jopling laid down precise criteria for
histological typing of leprosy. However, results of
different studies have not been uniform and noted
disparity between the clinical and histological
diagnosis. Due to potential neural damage and
consequent disabilities and stigma of leprosy for
human, correct histopathological diagnosis is
mandatory.5The aim of this study was to correlate
histopathological diagnosis of skin biopsies with
clinical diagnosis of leprosy.

Materials and Methods

The present study was both a retrospective and
prospective study, undertaken in the Department of
Pathology, Karnataka Institute of Medical Sciences,
Hubballi, over a period of 42 months from January

2013 to June 2016. Punch biopsies were taken from
clinically diagnosed and clinically suspected cases of
leprosy, relapse cases and lepra reactions and stained
by Hematoxylin-Eosin (HE) and FiteFaraco stain. A
brief clinical history, examination findings indicating
signs and symptoms of the skin lesions and
provisional clinical diagnosis were collected. Clinical
classifications of leprosy done by dermatologist were
noted. Histopathological classification of leprosy was
done according to Ridley and Jopling classification
and subsequent clinicopathological correlation was
done.

Results

Total 280 patients were enrolled out of which 193
were males (68.92%) and 87 (31.08%) were females
with a male to female ratio of 2.2:1. In the present
study, age range of patients was between 4-80 yrs. The
maximum incidence was seen in the age group of21-
40yrswith 127cases (45.36%) followed by41-60 yrs
with 72cases (25.71%). The lowest incidence was seen
in 61-80yrs with 22cases (7.86%).

Clinical types of leprosy
Table 1: Clinical types of leprosy

(NC- Not classified, RP-Relapse)

The most common clinical type, Borderline
tuberculoid (BT) leprosy, was seen  in  95 cases
(33.93%); the remaining types, in descending order,
being: Not classified in 58 (20.71%), Relapse in

41(14.64%), Type 2 reaction in 20(7.14%), BL and LL
in 16  (5.71%), BB  in 12 (4.30%), TT in 8  (2.86%),
HL in 7 (2.50%), IL in 4 (1.43%) and Type 1 in 3
(1.07%) as shown in Table1.

Types No of cases Overall percent
IL 4 1.43
TT 8 2.86
BT 95 33.93
BB 12 4.30
BL 16 5.71
LL 16 5.71
HL 7 2.50
NC 58 20.71
RP 41 14.64

TYPE 1 3 1.07
TYPE 2 20 7.14

Total 280 100.00
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Table 2:Histological types of leprosy

Types No of cases Overall percent
IL 78 27.85
TT 32 11.42
BT 92 32.85
BB 1 0.35
BL 11 3.93
LL 10 3.57
HL 5 1.79
TYPE 1 1 0.35
TYPE 2 8 2.86
NE 39 13.94
IB 3 1.09
Total 280 100.00

(NE- No evidence of leprosy, IB- Inadequate biopsy)

Histopathologically, BT (92; 32.85%) leprosy out
numbered the other types: IL (78; 27.85%), TT
(32;11.42%),  BL (11; 3.93%),  LL (10; 3.57%),Type
2 reaction (8;2.86%), HL(5;1.79%) and BB & Type 1
reaction (1;0.35%). No evidence of leprosy was seen
in 39 cases (13.94%) and inadequate biopsy in 3 cases

(1.09%) as shown in Table 2.Among  9 cases of  lepra
reactions, 1 was diagnosed as Type 1 reaction with BT
features and 8 cases were diagnosed as Type 2
reaction of which 2 cases showed features of  BL type
and 6 cases showed features of LL type.FF stain was
negative in 186 cases and positive in 52 cases.

Table 3: Clinico-pathological correlation

Clinical
diagnosis

Histopathological diagnosis

Agreement
(%)

Disagreement
(%)IL TT BT BB BL LL HL

TYPE
1

TYPE
2

NE IB

IL(4)
4 0 0 0 0 0 0 0 0 0 0 100

_

TT(8)
2 2 1 0 0 0 0 0 0 3 0 25 75

BT(95)
34 15 36 0 2 0 0 0 0 8 0 37.89 62.11

BB(12)
2 1 5 1 0 0 0 0 1 2 0 8.33 91.67

BL(16)
4 0 8 0 2 0 0 0 0 2 0 12.5 87.5

LL(16)
1 1 4 0 2 5 1 0 0 1 1 33.33 66.67

HL(7)
0 0 0 0 0 3 4 0 0 0 0 57.14 42.86

TYPE
1(3)

1 0 1 0 0 0 0 1 0 0 0 33.33 66.67

TYPE
2(20)

1 2 5 0 3 1 0 0 6 1 1 31.57 68.43

Total
(181)

49 21 60 1 9 9 5 1 7 17 2 33.70 66.30
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Histopathological features of leprosy were observed
only in 238 biopsies out of280 cases. Cases which are
not classified clinically and relapse cases were
excluded from clinico-histopathological correlation, so
total cases of 181 were considered for
clinicopathological correlation. Maximum clinico-
histopathological correlation was seen in IL (100%)

followed by HL(57.14%), BT (37.89%), LL& Type 1
reaction (33.33%), Type 2 reaction(31.57%),
TT(25%), BL(12.50%) and minimum in BB
(8.33%).Overall concordance of diagnosis was seen in
61 cases(33.70%) in present study as shown in Table
3.

Figure 1:Indeterminateleprosy.
Slightpandermal lymphocytic inflammation & absent grenz zone.(H&E stain x100)

Figure 2:Tuberculoidleprosy.
Section showing epithelioid granulomas with lymphocytic infiltrates and absent grenz zone. (H&E stain x100)
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Figure 3: Borderline Tuberculoidleprosy.
Section showing epithelioid granulomas with clear grenz zone.(H&Estainx100)

Figure 4: Midborderline leprosy.
Section showing ill formed granulomas with scattered lymphocytes.(H&Estainx100)

Figure 5: Borderline Lepromatous leprosy showing subepidermallymphohistiocyticin filtrates admixed with
few foamy cells.(H&E stainx100)



ISSN: 2455-944X Int. J. Curr. Res. Biol. Med. (2018). 3(9): 29-39

34

Figure 6: Lepromatous leprosy.
Section showing atrophic epidermis,grenzzone and nodular aggregates of foamy cells.(H&Estainx400)

Figure 7:Histoid leprosy.
Section showing spindle shaped cells arranged in fascicles.(H&E stain x100)

Figure 8: Histoid leprosy.
Acid fast bacilli in clusters and globi. (Modified Fite- Faracox1000)
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Discussion

In the present study, Ridley-Jopling classification was
used to classify leprosy histopathologically in all
cases. Indeterminate and histoid types of leprosy were
also included for analysis.

Leprosy is known to occur at all ages, ranging from
early infancy to very advanced age.8Age of patients
ranged from 4 to 80 years, majority (127;
45.36%)belonged to 21-40 years of age which was

similar to the observations made in the other studies
such as Ankuret al9 and Mathur et al10.

Although leprosy affects both the sexes, in most parts
of the world males are affected more than females at a
ratio of 2:1.12In concurrence, the majority of the
patients in this study were males (68.92%) than
females (31.08%). The same observation was
confirmed by various other authors. Male to female
ratio observed in this study was 2.2:1 which is nearly
similar to that observed in other studies like Ankuret
al9,Veena et al3 and Shivaswamy et al11.

Table 4 : Comparison of Clinical types

BT leprosy, the most common clinical type seen in 95
(33.93%) of our study patients, was also recorded to
be the most common in the studies by Veena et al.3

(72.5%), Bĳjaragi et al.14 (47.9%) and Shivaswamy et

al.11 (38.4%). Not classified(type of leprosy couldn’t
be specified)group  were also included by other
studies like Ankur et al.9which is similar to this
study.(Table 4)

Types
Ankur et al.9

(423) Veena et al.3 (200)
Bijjaragi et al.14

(171)
Shivaswamy et al.11

(182)
Present study

(280)

IL 7.32% 7.5 % 3.5% 15.3% 1.43%

TT 15.60% 1.5% 9.35% 17.5% 2.86%

BT 13.71% 72.5% 47.95% 38.4% 33.93%

BB 17.49% 2.5% 3.5% 2.7% 4.30 %

BL 14.42% 10.5% 20.46% 13.1% 5.71%

LL 9.92% 5.5% 15.20% 12.6% 5.71%

HL 1.89% - - - 2.50%

NC 19.62% - - - 20.71%

RP - - - - 14.64%

Type 1 - - - - 1.07%

Type 2 - - - - 7.14%
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Table 5: Comparison of Histopathological types

In this study 39(13.94%) cases showed no features of
leprosy and 3(1.09%) cases had inadequate biopsy.
Thepattern of leprosy in this study showed
predominance of BT (32.85%) followed by IL
(27.85%).Similar findings were seen in other studies
by Anuja et al.4and Shivaswamy et al.11.Borderline
group constituted the major spectrum (37.14%) which
included BT, BB, BL and these were similar to the
findings in other studies like Veena et al.3 and
Bijjaragi et al.14. Least common type in this study was
Type 1 reaction  and BB type (0.35%),which is similar
to the studies by Anuja et al.4 and Shivaswamy et al
.11(Table 5)

Immunological instability in these borderline cases
makes them move in either direction along the
borderline spectrum. With treatment, they move
toward tuberculoid pole (upgrading), and without
treatment or lowered immune status, they move
toward lepromatous pole (downgrading).15 Increased
awareness of the people to leprosy because of many
national programmes makes them to present at an
earlier stage to leprosy clinics, which may contribute
to increased number of borderline group of leprosy.3

In present study, hypopigmented  patches were the
commonest clinical feature observed in 164 cases
(58.57%) followed by nerve thickening in 113 cases
(40.35%), erythematous patches in 110 cases (39.28%)
and loss of sensation in 92 cases(32.85%).Studies by
Veena et al.3 and Alia et al.13found anaesthesia as the
commonest clinical feature followed by nerve
thickening and hypopigmented patches. Shirazi et al.16

found hypopigmented patches and loss of sensation as
the commonest clinical finding followed by
erythematous patches. Since skin and nerves are the
common habitats of lepra bacillus, the signs and
symptoms related to them are common.

280 skin biopsies in the present study were classified
according to histopathological features and
subsequently correlated with the clinical features in
order to arrive at an accurate diagnosis.
Histopathological features of leprosy were observed
only in 238 biopsies out of 280 cases. Cases which are
not classified clinically and relapse caseswere
excluded from clinico-histopathological correlation, so
total cases of 181 were considered for
clinicopathological correlation.

Types

Veena et
al.3

(200)
Anuja et al.4

(270) Bijjaragi et al.14 (171)
Shivaswamy et al.11

(182)
Present study

(280)
IL 7.50% 20.00% 6.43% 12.08% 27.85%
TT 1.00% 7.41% 12.86% 13.73% 11.42%

BT 71.00% 32.22% 38.01% 29.12% 32.85%

BB 1.50% 16.67% 16.37% 1.09% 0.35%

BL 10.50% 5.93% 10.52% 8.24% 3.93%

LL 5.50% 9.26% 15.78% 10.43% 3.57%

HL - - - - 1.79%

Type 1 2% 0.37% - - 0.35%

Type 2 1.00% 1.11% - - 2.86%
NE - 3.33% - 25.27% 13.94%

IB - 3.7% - - 1.09%



ISSN: 2455-944X Int. J. Curr. Res. Biol. Med. (2018). 3(9): 29-39

37

Table 6: Comparative study of clinicopathologic correlative diagnosis by different study groups

Types
Veena et al.3

(200)
Anuja  et  al.4

(270) Bijjaragi et al.16 (171)
Shivaswamy et al.13

(182) Present Study(181)
IL 100% 100% 66.7% 50% 100%

TT - 47.37% 75% 56% 25%

BT 89.13% 53.01% 57.3% 64.1% 37.89%

BB 50% 37.35% 16.7% 50% 8.33%

BL 35.1% 58.82% 40% 73.3% 12.50%

LL 50% 75.86% 76.9% 84.2% 33.33%

HL - - - - 57.14%
Type

1
- - - - 33.33%

Type
2

- - - - 31.57%

Total 75% 53.44% 57.3% 74.7% 33.70%

Overall clinico-histopathological agreement was seen
in 61(33.70%) cases and disagreement
in120(66.30%)cases, which in the earlier Indian
studies had clinico-histopathological agreement
ranging from 53% to 75%.3,4,11,14(Table 6)

In this study, highest(100.00%) clinico-
histopathological agreement was found in
Indetermediate Leprosy (IL) and highest (91.67%)
disagreement was found in Midborderline  (BB)
leprosy which were similar to the findings in other
studies by Anuja et al.4 and Veena et al.3 But in
contrary to our result, study by Bijjaragi et al.14 and
Shivaswamy et al.11 had highest clinico-
histopathological correlation in LL and highest
disagreement in BB and IL type of leprosy(Table
6).Manandhar et al.5 found highest agreement in BT
leprosy and highest disagreement in TT leprosy.

The variation in different studies may be due to
different criteria used to select the cases and difference
in number of cases of each type. Various factors also
influence the histopathological diagnosis such as
differences in sample size, choice ofthe biopsy site,
age of the lesion, immunological and treatment status
of the patient atthe time of biopsy. In some studies,
cases with only macular lesions were selected.17This
study consisted of cases with all types of lesions such
as macules, papules, nodules, etc. The present study
also included relapse cases, histoid leprosy and lepra
reactions which are similar to other studies.3,6,9,18

The disparity between clinical and histological
observations was anticipated because the parameters
used for the histopathologic classification are well-
defined, precise and also take into account the
immunologic response of the tissue, while the clinical
classification gives recognition only to the gross
appearances of thelesions which is due to the
underlying pathological change.9Moreover, a sizable
proportion of leprosy cases(BT+BB+BL) are in a
continuously changing immunological spectrum and
histological classification gives a better indication for
any recent shift of a case position in the spectrum.4

In some early cases, clinical signs and symptoms may
precede the presently known characteristic tissue
changes, or vice versa. If a biopsyis taken at an early
stage, there is likely to be discordance between the
clinical and histopathologic observations. As disparity
depends upon the lesion biopsied at the time of study,
biopsy from the lesion which is morphologically
suggestive of clinical diagnosis, serial biopsies from
the same lesion, or from paired lesions, should be
studied for a better clinico-histopathological
correlation.4

Various other factors influence the histopathological
diagnosis, including different criteria used to select the
cases, number of cases of each type, age of the lesion,
nature and depth of the biopsy, quality of the section,
number of acid-fast stained sections examined,
immunological and treatment status of the patient at
the time of diagnosis.5
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A study by Cortes and Rodriguez (2004), leprosy was
confirmed by histopathology in 119 cases (57.5
percent) out of 207 biopsies and in study by
McDougall et al (1987), only 52% (354) of the
biopsies out of 684 showed definite evidence of
leprosy on histopathological examination. The
discrepancy is due to clinical over diagnosis of leprosy
and misinterpretation of many skin conditions
presenting with hypopigmented patch as leprosy. The
disparity could be due to the occurrence of reaction or
due to type and site of lesion from where biopsy was
taken.5Selection of the site for biopsy plays an
important role in the histopathological diagnosis since
clinically dissimilar lesions biopsied from the same
patient can show different types of histopathology.19

The histopathological features in leprosy indicate the
accurate tissue response while the clinical features
indicate only the gross morphology of the lesions
caused by the underlying pathology. Since tissue
response varies in the disease spectrum due to
variability of cell mediated immunity, it is logical to
expect some disparity between clinical and
histopathological features (Kar et al 1994)).
Histopathological classification has the advantage over
the clinical classification that it gives a better
indication of any recent shifts in the patients position
in the spectrum (Ridley DS 1974).14

Conclusion

Study of different types of leprosy lesions contribute a
great deal in understanding the disease. A gold
standard method for the diagnosis of type of leprosy
cannot be established since the tissue response differs
depending on the immunity of the host. However,
biopsy of the skin lesion is a useful tool in confirming
the clinical diagnosis and hence should be carried out
for all suspected cases of leprosy to determine the
spectrum of the disease and initiate multidrug therapy
as per the treatment category. Correlation of clinical
and histopathological features along with
bacteriological index is more useful for accurate
typing of leprosy than considering single parameter
alone. As there is overlap in histopathologic features
of different types of leprosy, morphology alone is not
specific, thus adequate clinical data can help in good
clinicopathologic correlation.
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