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Abstract:  

Methods: The present study was carried out in Department of Pathology, in Ruxmaniben Deepchand Gardi Med-

ical College, Ujjain. In which biopsies of 51 cases of clinically and histologically diagnosed leprosy cases were 

included. All the cases were subjected to special stains like Fite Faracco and Auramine 'O' to know the bacterial 

Index. 

Results: In most of the cases male’s predilection is seen especially in third decade with clinical symptoms of 

anaesthetic hypopigmented lesion. On Histopathology most of the cases were of Borderline group (BT, BL). On 

Fite Faracco and Flourescent staining Histoid leprosy and Lepromatous leprosy showed highest bacterial load. In 

study of 51 cases, clinically and histologically diagnosed as hansen's showed a male preponderance with Male: 

Female ratio approximately 2:1. It was observed that Auramine 'O' stain is better than Fite Faracco. 

Conclusion: Histopathological examination of skin lesions remains the mainstay in diagnosing and classifying 

leprosy. Majority of cases were Borderline Tuberculoid Leprosy on histology of the biopsies. Bacterial load can 

be easily judged by Fite Faracco and Auramine 'O' staining. Fluorescent stain, Auramine 'O' is better than Fite 

Faracco stain. 

Keywords: Bacterial load, Fite Faracco, Auramine 'O' staining, Borderline group (BT, BL), Histoid leprosy, Lep-

romatous leprosy. 
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Introduction 

Leprosy also named as Hansen's disease, is the old-

est disease known to mankind. In India, leprosy was 

first described in susruth samhita written in 600 BC. 

Since ancient times in India, leprosy is known as as 

"Kushtaroga", whose clinical manifestations are 

largely confined to the skin, peripheral nervous sys-

tem, upper respiratory tract, eyes, and testes. The 

three-cardinal sign of the disease are skin lesions, 

skin anesthesia and enlarged peripheral nerves. Lep-

rosy is one of the leading causes of physical disabil-

ities which contribute to intense social stigma result-

ing in discrimination of patients and their families. 

It is a chronic granulomatous disease caused by My-

cobacterium leprae, affecting the peripheral nervous 

system, skin, and reticuloendothelial system.  

Leprosy is important mainly because of its potential 

to cause permanent and progressive physical de-

formities with serious social stigma and economic 

consequences. Several factors influence the occur-

rence and the progress of deformity in leprosy pa-

tients, which are related to age, sex, occupation, du-

ration, type of disease and environmental factors. It 

is very difficult to accurately find the actual number 

of cases of leprosy in the world. Case diagnosis and 

definition are not always and everywhere consistent 

and the enumeration of cases in some parts of the 

world is incomplete. Despite the difficulties, esti-

mates were made by World Health Organization 

(WHO) from time to time. 

Although in January 2006, leprosy was declared to 

be eliminated in India, but it is still a public health 

problem in the country. In India a total of 0.9 lac 

cases were on record as on April 2013, giving a 

Prevalence rate (PR) 0.73 per 10,000 population. [4] 

According to official reports received from 138 

countries from all WHO regions, the global regis-

tered prevalence leprosy at the end of 2015 was 0.18 

cases per 10,000 people. The number new cases re-

ported globally in 2015-0.21 new cases per 10,000 

people. T number of new cases indicates the degree 

of continued transmission infection.  

http://www.ijpqa.com/
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The clinical manifestations of leprosy are varied and 

diverse and can mi a variety of unrelated diseases. 

Clinical presentation may vary from insignificant 

skin lesion to extensive disease-causing profound 

disability/deformities.  

Leprosy has been classified in a few ways. The most 

common classification is of Ridley and Jopling 17 

Histopathological study of leprosy is very important 

in understanding the disease, its varied manifesta-

tion, and complications. For the correct and ade-

quate treatment, the diagnosis must be made early. 

The clinico-pathological correlation is also ex-

tremely important in-patient care and management. 

Fite-Faracco method is used for demonstration of 

lepra bacilli and it demonstrates the infective status 

and is helpful in deciding the treatment. Sometimes, 

the clinical typing of leprosy is not possible, and re-

sults obtained by slit skin smear are not satisfactory. 

Therefore, histopathological examination is the 

mainstay in all suspected cases. 

Present study is to find clinical, histopathological, 

and special stain characteristics in cutaneous lesions 

of leprosy and to categorize various types based on 

microscopy and fluorescent tests 

Materials and Methods 

The present study was conducted in the Department 

of Pathology during the period of January 2014 to 

June 2017.Ethical clearance for the study was ob-

tained from Institutional Ethics Committee, R.D. 

Gardi Medical College, Ujjain. 

Skin biopsies were obtained from clinically diag-

nosed leprosy patients from Department of Derma-

tology, R.D. Gardi Medical College, Ujjain. Paraffin 

embedded tissue blocks of patients diagnosed with 

leprosy (between January 2014 to April 2015) were 

retrieved from the Department of Pathology. The 

clinical details of the patients were obtained from the 

request form and case files retrieved from the Med-

ical Records Department. While patients diagnosed 

with leprosy on skin biopsies were prospectively en-

rolled between May 2015 to June 2017 from Depart-

ment of Pathology. 

Study Design: Observational study 

Study Setting: Department of Pathology, R.D. 

Gardi Medical college, Ujjain. 

Inclusion Criteria 

1. All clinically diagnosed cases of leprosy. 

2. All cases of leprosy under treatment. 

Exclusion Criteria 

1. Inadequate biopsy. 

Consent: Informed written consent was taken from 

all the cases for skin biopsy. 

Method 

1. The patient was subjected to detailed history 

and clinical findings were noted from work-

sheet. 

2. Formalin fixed 4mm punch biopsy specimen 

was processed for paraffin embedding 

3. The microscopic sections were stained with He-

matoxylin and Eosin(H&E), Fite Faracco and 

Auramine 'O'. The light microscopy changes 

were examined and noted. 

4. The clinical, Histopathological diagnosis were 

compared and correlated with Bacterial Index 

on Fite Faracco and Auramine "O" stain. 

The leprosy bacillus is much less acid and alcohol 

fast than the tubercle bacillus; therefore alcohol is 

removed from the hydrating and dehydrating steps 

and 10% sulphuric acid is used as a decoloriser in 

place of acid /alcohol solution. The sections are also 

deparaffinised using peanut oil/xylene mixture, this 

helps to protect the more delicate waxy coat of the 

organisms. The Bacterial index (BI) was calculated 

using an oil immersion field (OIF). 

Auramine dye is used as a stain and potassium per-

manganate is used as a counterstain after the mate-

rial is decolorized with acid alcohol. The acid-Fast 

organisms do not decolorize after staining. A light 

source producing a suitable wavelength is used to 

excite fluorescence of the stain retained by the acid-

fast organisms and this fluorescence is detected by 

use of either dark field or bright field microscopy. A 

filter system which absorbs background light but 

transmits the light caused by fluorescence results in 

easy visibility of organisms.  

Tissue sections were screened immediately with 

Carl Zeiss microscope, with HBO 50 high pressure 

mercury shot- arc discharge. Excitation was with 

blue violet rays obtained with BG 12 primary filters; 

an abbe condenser was also used. Skin biopsy sam-

ples from a normal individual were used as controls. 

All sections were screened with 10x, 40x, 100x ob-

jectives. Only solid fluorescing organisms were con-

sidered for a definite diagnosis, excluding bacterial 

fragments. 

The typical morphology of bacilli showing bright 

yellow fluorescence emitted by bacilli when inter-

spersed with the artifact was considered the diagnos-

tic criteria for labeling the biopsy positive for myco-

bacterium leprae. The clinical and histopathological 

diagnosis were compared and correlated with Bacte-

rial Index on Fite Faracco and Auramine "O" stain. 

Observation Chart
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Table 1: Age and Sex Wise Distribution According to Classification of Leprosy 

 LL BL BB BT TT HL 

AGE M F M F M F M F M F M F 

10-19 - - - - 1 - - - - - - - 

20-29 2 - 1 - - - - 1 - - - - 

30-39 - 2 1 2 4 - 3 2 - - 1 - 

40-49 2 2 1 - 2 1 1 - 1 - - - 

50-59 1 - - - - - 2 2 - - 1 1 

60-69 3 1 - - 1 1 2 1 1 1 - - 

70 & above - - 1 - - - 1 - - - - - 

 

Table 2: Distribution According to Site of Lesion of Leprosy 

Site of Lesion Number of Cases 

Face and neck 5 

Trunk and back 2 

Limbs (B/L) 12 

Multiple sites 34 

 

Table 3: Distribution According to Classification of Leprosy 

Type of Leprosy No. of Patients Percentage 

Lepromatous leprosy (LL) 13 25.49% 

Borderline lepromatous (BL) 6 11.76% 

Mid-borderline lepromatous (BB) 10 19.60% 

Borderline tuberculoid (BT) 16 31.38% 

Tuberculoid leprosy (TT) 3 5.89% 

Histoid leprosy (HL) 3 5.89% 

Total 51 100% 

 

Table 4: Histological Changes in Epidermis in Various Types of Leprosy 

Epidermis LL BL BB BT TT HL 

Atropy 13 5 7 10 1 2 

Loss of Rete ridges 13 5 7 7 1 2 

Unremarkable - 1 3 6 1 - 

Ulceration - - - - 1 1 

 

Table 5: Histological Changes in Dermis in Various Types of Leprosy 

Dermis LL BL BB BT TT HL 

Epitheloid Granuloma - - 1 10 3 - 

Grenz Zone 13 3 - - - - 

Macrophages 13 5 8 - - 3 

Lymphocytic Infiltration 8 5 2 12 3 3 

Giant cells - - - 5 3 - 

Epitheloid cells - - 6 12 3 1 

 

Table 6: Bacillary Index According to Fite-Faracco Staining 

Types 0 1+ 2+ 3+ 4+ 5+ 6+ Total 

LL - 5 3 2 1 2 - 13 

BL 1 3 2 - - - - 6 

BB 1 7 2 - - - - 10 

BT 10 5 - 1 - - - 16 

TT 3 - - - - - - 3 

HL - - - 1 2 - - 3 

 

Table 7: Bacillary Index According to Auramine ‘O’ Staining 

Types 0 1+ 2+ 3+ 4+ Total 

LL - 4 3 3 3 13 

BL - 2 3 1 - 6 

BB 2 6 2 - - 10 
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BT 12 3 1 - - 16 

TT 2 - 1 - - 3 

HL - - 1 - 2 3 

 

Results 

1. In study of 51 cases, clinically and histologi-

cally diagnosed as hansen's showed a male pre-

ponderance with Male: Female ratio approxi-

mately 2:1. 

2. Histopathological examination of skin lesions 

remains the mainstay in diagnosing and classi-

fying leprosy. 

3. Majority of cases were Borderline Tuberculoid 

Leprosy on histology of the biopsies. 

4. Bacterial load can be easily judged by Fite 

Faracco and Auramine 'O' staining. 

5. Fluorescent stain, Auramine 'O' is better than 

Fite Faracco stain.  

Statistical Analysis: The collected data was sum-

marized by using frequency, percentage, mean & 

S.D. To compare the qualitative outcome measures 

Chi-square test or Fisher’s exact test was used. To 

compare the quantitative outcome measures inde-

pendent t test was used. If data was not following 

normal distribution, Mann Whitney U test was used. 

SPSS version 22 software was used to analyse the 

collected data. p value of <0.05 was statistically sig-

nificant. 

Discussion 

Leprosy or Hansen's disease is a slowly progressive 

infection caused by Mycobacterium leprae. It pre-

dominantly affects the skin and peripheral nerves. 

Even though its incidence is on the decline world-

wide, we still get new cases every now and then 

which continue to be an important public health 

problem. We analyzed 51 skin biopsy samples of 

leprosy patients. 

Majority of the patients in our study were males 

(64.70%), which is similar 10 findings made in other 

studies. The male predominance may be because of 

many factors like more opportunities for contact in 

males as compared to females in rural areas who 

usually remain indoors. Also, social customs and ta-

boos associated with leprosy may account for 

smaller number of females reporting to the hospital. 

Leprosy is known to occur in all ages ranging from 

early childhood to very old age. We found that most 

of the cases from our study were in the 30-39 year 

age group (third decade) and lowest were in first 

decade. Although the reason for the age distribution 

cannot be ascertained as it is variable, the incidence 

is usually higher in middle and old age and less in 

childhood may be because of immune status. 

Loss of sensation was the commonest clinical fea-

ture (96.07%). Most of the lesions were hypopig-

mented (62.74%). Similar observations were made 

in other studies. We also found erythematous lesions 

(37.25%) which was like study done by Murthy et 

al, Kaur I et al Ulceration was seen only in two cases 

suggesting it is a rare feature. 

Grenz zone was the commonest feature observed in 

all cases of LL (100%). It was seen in 50% cases of 

BL. Grenz zone was not seen in the other types (BB, 

BT, TT, HL). Diagnosis of TT was considered when 

there was collection of epitheloid cells, lymphocytes 

and large Langhans type giant cells. Usually, no 

AFB are seen Out of 51 cases, 3 were TT all of 

which showed epitheloid granulomas with giant 

cells and lymphocytic infiltration (100%). Out of the 

51 cases, 16 were BT, among which majority 

showed epitheloid cells (75%) with lymphocytic in-

filtration around appendages. Epitheloid granulomas 

were observed in 62.5% cases while giant cells of 

Langhans type were seen in 31.25% cases. These 

findings are quite similar to the study conducted by 

Murthy NB et al in 1999 in which they found lym-

phocytic infiltration in 68.39% and giant cells in 

45.24%. BB is an unstable form of leprosy which 

has mixed features of both tuberculoid and leproma-

tous type. In our study BB constituted 19.60% cases. 

Presence of macrophages around adenexa was the 

most common finding seen in 80% biopsies. Epithe-

loid cells were seen in 60% cases and lymphocytic 

infiltration around appendages was observed in 20% 

cases. Diagnosis of BL was considered when there 

was diffuse infiltrate of macrophages and lympho-

cytes involving appendages, Histology of BL is like 

LL. The findings are correlated with clinical picture 

to make accurate diagnosis. 

We had 6 cases of BL type in our study, out of which 

5 showed macrophage and lymphocytic aggregation 

around adenexa. Similar findings were observed in 

various other studies /621 Diagnosis of LL was con-

sidered when there was diffuse infiltrate of macro-

phages with few lymphocytes. Presence of Grenz 

zone was a characteristic feature in all cases. Diag-

nosis of HL was considered when there were aggre-

gates of foamy macrophages arranged in spindle 

shape storiform pattern and a high load of lepra ba-

cilli. Out of the 51 skin biopsies studied, epidermis 

was atrophic in most cases (74.51%). Changes were 

unremarkable in 21.57% cases. Atrophy of epider-

mis was associated with loss of Rete ridges in most 

cases. 

The most encountered type of leprosy in our case se-

ries was BT (31.38%) while TT was least (5.89%). 

Borderline group (BL, BB, BT) constituted 62.74% 

of total cases, which is like the findings of other au-

thors. A sizeable portion of leprosy patients will be 
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in a continuously changing immunological spec-

trum, leading to a higher prevalence of borderline 

group. With treatment they move towards tubercu-

loid spectrum and without treatment they move to-

wards lepromatous spectrum. Increased awareness 

among the people because of many national pro-

grams makes them present at an earlier stage to lep-

rosy clinics which may have contribute to increased 

number of borderline cases. We did not get any cases 

of Intermediate leprosy in our study sample. We had 

three cases of HL; this is a new inclusion in the re-

cent classification system by Wade and the other 

studies did not use this system of classification. 

In the present study, majority of patients were of MB 

type (58.82%). All the LL and BL cases were of MB 

(100%). Similar observation was made by the other 

authors. All the 3 biopsies of TT were of PB type 

(100%), similar observation was made by the other 

authors. Majority of the biopsies of BT were PB 

(87.5%). The other authors also had similar findings. 

In our study, majority of the BB cases were of MB 

type (60%), the other authors reported an even 

higher percentage of MB type in this group. We did 

not have any cases of IL in our study. All 3 cases of 

HL in our study were of MB (100%).BI was highest 

in LL types and lower in BL, BB and BT variety. 

This was like the observation made by Jopling. This 

shows that the bacilli are scanty in BT, almost al-

ways present in BB and numerous in BL and LL. 

On Fite Faracco stain, all 13 cases of LL in our study 

had a BI of 1+ or more. Most cases in BL and BB 

group also showed a high BI. Even in the BT group 

6 out of 16 cases showed a positive staining for My-

cobacterium leprae while all 3 cases of TT had a BI 

of 0. On Auramine 'O' stain, out of the 13 cases of 

LL, 4 cases had a Bl of 1+, 3 cases had a BI of 2+, 3 

cases had a BI of 3+ and 3 cases had a Bl of 4+. 

Similarly, all 6 cases of BL and all 10 cases of BB 

had a BI of 1+ or more. So Auramine 'O' staining 

had 100% sensitivity in identifying lepra bacilli in 

this group. In the BT group, out of the 16 cases, 5 

had a Bl of 0 while remaining 11 cases showed pres-

ence of lepra bacilli on fluorescent microscopy. TT 

group had a BI of 0 in 2 out of 3 cases. HL group 

showed a high BI in all 3 cases. 

Silva LM et al evaluated the expression of inflam-

masome markers (nucleotide-binding oligomeriza-

tion domain-like receptor containing pyrin domain 1 

[NLRP1], nucleotide-binding oligomerization do-

main-like receptor containing pyrin domain 3 

[NLRP3], caspase 1, IL-1β, and IL-18) by immuno-

histochemistry in 43 samples of skin lesions of lep-

rosy patients The evaluated markers were most up-

regulated in LL lesions, followed by lesions of TT 

leprosy and I leprosy. Differences were statistically 

significant between the I leprosy and LL leprosy 

forms and between the I leprosy and TT leprosy 

forms. Positive and significant correlations were 

found between IL-18 and caspase 1 in LL 

(r=0.7516, P=0.0012) and TT leprosy. The expres-

sion of inflammasome markers in LL lesions indi-

cates the ineffectiveness of this protein complex in 

controlling the infection. Caspase 1 may be involved 

in the pyroptotic cell death in the lepromatous form 

of the disease. Inflammasomes may act together in 

the initial phase of I leprosy; this phenomenon may 

influence the clinical outcome of the disease. 

Leprosy, a disease caused by Mycobacterium 

leprae, has polymorphic neurocutaneous manifesta-

tions strongly correlated with the host immune re-

sponse. Peripheral neural damage can lead to sen-

sory and motor losses, as well as deformities of the 

hands and feet. Froes LA et al studied clinical and 

immunopathological characteristics of leprosy. The 

aim of review was to discuss this dichotomy in light 

of the current knowledge of the cytokines, T helper 

subpopulations, and regulatory T cells involved in 

each presentation of leprosy.  

On comparing Fite Faracco stain with Auramine 'O' 

stain we observed that Auramine 'O' stain had higher 

sensitivity in detection of Mycobacterium leprae in 

tissue sections. Ashalatha N, A. Nagarajappaand D. 

Prabhu in their study also found similar results. Jari-

wala and Kelkar in their study observed that fluores-

cent microscopy was superior to Fite Farraco in de-

tection of Mycobacterium leprae particularly in PB 

cases. 

Conclusion 

In study of 51 cases, clinically and histologically di-

agnosed as hansen's showed a male preponderance 

with male: female ratio approximately 2:1. Histo-

pathological examination of skin lesions remains the 

mainstay in diagnosing and classifying leprosy. Ma-

jority of cases were borderline tuberculoid leprosy 

on histology of the biopsies. Bacterial load can be 

easily judged by fite faracco and auramine 'o' stain-

ing. Fluorescent stain, auramine 'o' is better than fite 

faracco stain 
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