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Introduction: Leprosy affecting the nerve solely or with concomitant skin 
lesions is not an uncommon condition in clinical practice. It is responsible 
for extensive morbidity and often poses a diagnostic challenge. This study 
aims to highlight the clinicopathological features of Hansen’s neuritis  (HN). 
Materials and Methods: In this retrospective study, cases of histologically 
diagnosed HN, from January 2010 to July 2017, were reviewed in the light of 
clinical features, treatment history, and outcome. Results: There were 18 cases of 
HN which accounted for 3.97% of total nerve biopsy samples (n = 453) and 0.02% 
of total histopathology samples (n = 81,013). The male: female ratio was 5:1 in the 
cases of HN. Age range was 20–79 years with a mean age of 42.4 years (standard 
deviation: ±14.03). Among the HN cases, there were 13  cases of pure neuritic 
leprosy  (61.1%). Mononeuritis multiplex was the most common finding in the 
nerve conduction study. Six  (33.3%) cases exhibited histological features of 
borderline tuberculoid leprosy, followed by five  (27.8%) cases of mid‑borderline 
features, three  (16.7%) cases each of borderline lepromatous and burnt‑out HN, 
and one  (5.6%) case of polar tuberculoid leprosy. Lepra bacilli were detected 
on Fite‑Faraco stain in 44.4% cases. Conclusion: Diagnosis of HN depends on 
astute search for skin lesions, nerve thickening or tenderness, sensory or motor 
symptoms, histopathological examination, and demonstration of lepra bacilli.
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clinicopathological profile of Hansen’s neuritis  (HN) 
diagnosed in our institute.

Materials and Methods
The study was conducted in the Department of 
Pathology, Kasturba Medical College, Mangalore, 
Karnataka, India. Institutional Ethical Committee’s 
permission was obtained before commencing this study. 
We retrieved clinicopathological data and slides of all the 
histologically diagnosed cases of HN from our archives, 
during the period from January 2010 to July 2017. The 
samples were received in the department from the parent 
institute, other medical colleges, and hospitals in and 
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Introduction

Hansen’s disease is a chronic granulomatous 
disorder affecting the skin and nerves and 

is caused by Mycobacterium leprae. The earliest 
classification of this disease based on immunity 
status and response was given by Ridley and Jopling 
in 1966.[1] Wade in 1952 first proposed the disease 
“neural leprosy,” in which only peripheral nerves were 
involved. The technical committee of International 
Leprosy Congress in 1953, held in Madrid, accepted 
“neuritic leprosy” as one subtype among the major 
groups of leprosy.[2] Neuritic leprosy is one of 
the important causes of inflammatory peripheral 
neuropathy worldwide, especially in the tropical 
countries. In the absence of skin involvement, 
pure neuritic leprosy  (PNL) may clinically mimic 
vasculitic neuropathy. In this study, we describe the 
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around Mangalore. All the cases were microscopically 
reviewed taking note of clinical details, including 
findings of nerve conduction study  (NCS), which 
was collected from the medical records department 
and biopsy requisition forms. The corresponding skin 
biopsies were also reviewed.

Formalin‑fixed, paraffin‑embedded transverse and 
longitudinal sections of nerve segments were stained 
with hematoxylin and eosin, Masson trichrome, and 
Fite‑Faraco  (Fite) stains. Simultaneously, the transverse 
sections were also stained with Kulchitsky Pal  (KPal)
stain  (for myelin), after secondarily fixing of the nerve 
biopsies in Fleming’s solution. In the nerve and skin 
biopsies, the bacillary index  (BI) was computed based 
on Ridley’s scoring scheme.[3] Microscopic pathology 
in the nerve was categorized into indeterminate[4] 
and burnt‑out/healed Hansen’s categories as well as 
in addition to the five classes of Ridley and Jopling 
scheme.

All the demographic data, clinical findings, and results 
of microscopic examination were tabulated and analyzed 
by mean, standard deviation  (SD), and percentages. The 
results were laid out in the form of graph and tables. 
Statistical methods could not apply in this study because 
of small sample size. Sincere attempts were made to 
collect the follow‑up data in all the cases.

Results
In the above‑mentioned period, a total number of 
81,013  samples were received in the pathology 
department for histopathological examination, of 
which there were 1982 skin biopsies  (2.45% of total 
histopathology samples). Hansen’s disease of the skin 
was diagnosed in 131  (6.6% of total skin biopsies 
and 0.16% of total histopathology cases). During the 
same time span, 453 nerve biopsies  (0.56% of total 
histopathology samples) were received for etiological 
diagnosis of peripheral neuropathy. HN was diagnosed 
in 18  (3.97% of total nerve biopsy samples and 0.02% 
of total histopathology samples).

Sural nerve was biopsied in 16  cases, followed by 
right greater auricular nerve and cutaneous branch of 
left radial nerve in one case each. The male: female 
ratio was 5:1 in the cases of HN with 15  (83.3%) cases 
diagnosed in men. Age range was 20–79  years with 
a mean age of 42.4  years  (SD  ±  14.03). Maximum 
number of male patients presented in the age group 
of 41–50  years  (5  cases, 27.8%), followed by three 
cases  (16.7%) each in the age groups of 21–30  years 
and 31–40 years, two cases (11.1%) in 51–60 years, and 
one case  (5.6%) each in the age groups of 11–20  years 
and 71–80  years. The three female cases belonged 

to the age groups of 31–40  years, 41–50  years, and 
51–60 years (5.6% each) [Table 1].

Skin lesions consistent with leprosy were present 
in 5 out of 18  cases  (27.78%) of HN, and in other 
2  cases, there was no information available on skin 
affection by lepra bacilli. Hence, there were 13  cases 
of PNL  (61.1%) among the HN cases, and these 
accounted for 2.8% cases of all nerve biopsy  (n  =  453) 
samples. Case 1 had a single hypopigmented and 
hypoesthetic skin patch in left buttock, and Case 4 
had multiple hypopigmented macules in the trunk and 
erythematous patches in both the legs. Histopathological 
examination of the skin biopsies in Cases 1 and 4 
revealed borderline tuberculoid  (BT)  (BI: zero) and 
borderline lepromatous  (BL)  (BI: 5) morphology, 
respectively. The corresponding nerve biopsies in both 
these cases showed BB morphology. Cases 11, 16, 
and 18 also had skin lesions which were not biopsied. 
Age range in PNL was 20–56  years with a mean age 
of 40.6  years  (SD ±  10.78). Maximum number of male 
patients was in the age group of 41–50  years  (4  cases; 
30.7%), followed by two cases  (15.4%) each in the age 
groups of 21–30  years, 31–40  years, and 51–60  years, 
and one case  (7.7%) in the age group of 11–20  years. 
One female case  (7.7%) each presented in the age 
groups of 31–40 years and 41–50 years.

The patients had myriad signs and symptoms. Most 
of the cases  (44.4%; 8 out of 18  cases) presented 
with features of sensory loss and motor weakness 
with variation in spatial and temporal distribution. In 
4 cases  (22.2%), one or multiple peripheral nerves were 
thickened. Three cases  (16.7%) had nonhealing trophic 
ulcers in the foot. Two (11.1%) patients were alcoholics 
and one case (5.6%) had retroviral disease. Two (11.1%) 
cases each had clinical history of peripheral neuropathy 
and mononeuritis multiplex. Case 1 presented with lower 
motor neuron palsy of bilateral facial nerves of 5  days 
duration [Figure 1], involving only the upper fibers, and 
Case 18 had claw hand for 2  years. Rheumatoid factor 
positivity was noted in Case 6, and there was family 
history of leprosy in skin in Case 14. There were no 
clinical details available in Case 9 [Table 1].

The findings of NCS available in 13  (72.2%) cases 
revealed a common pattern of mononeuritis multiplex 
with severe degree of sensory more than motor 
axonopathy. In Case 14, NCS recorded axonal neuropathy 
involving the bilateral median, right superficial peroneal, 
saphenous, sural, and posterior tibial nerves. Seven 
cases had a clinical diagnosis of HN, of which three 
cases had differential diagnoses of Charcot-Marie-Tooth 
disease, vasculitic neuropathy and diabetic neuropathy. 
In one  (5.6%) case each, the provisional diagnosis 
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Table 1: Clinicopathological summary of Hansen’s neuritis cases
Case 
number

Age 
(years)/
sex

Clinical 
features

Skin 
involvement

NCS Provisional 
clinical 
diagnosis

Site of 
biopsy

Histological 
findings in nerve 
biopsy

Skin biopsy 
findings

Treatment Follow‑up

1 25/
male

Inability to 
completely 
close eyes 
since 5 days. 
Examination 
revealed 
lower motor 
neuron 
paresis of 
bilateral 
facial nerves 
involving 
only the 
upper fibres. 
Bilateral 
greater 
auricular 
nerve, 
supratrochlear 
nerve, ulnar 
and posterior 
tibial 
nerves were 
thickened

Single 
hypopigmented 
and 
hypoaesthetic 
skin patch in 
left buttock

Mononeuritis 
multiplex, 
sensory more 
than motor 
axonopathy

Hansen’s 
neuritis

Right 
greater 
auricular 
nerve

BB; BI: 2
Complete loss 
of all myelinated 
fibres. Foamy 
histiocytes, 
interspersed with 
lymphocytes, 
plasma cells in 
endoneurium 
along with few 
poorly formed 
epithelioid 
granulomas. 
Perineurium 
and epineurium 
show dense 
lymphohistiocytic 
infiltrates and 
around blood 
vessels

BT; BI: 0
Pandermal 
epithelioid 
granulomas 
without 
Langhans 
giant cells

MDT 
for MB 
leprosy

Complete 
recovery

2 20/
male

Slowly 
progressive 
numbness 
over left 
medial 
malleolus, 
lateral 
aspect of 
left foot and 
antero‑medial 
aspect of left 
leg of 2 years 
duration with 
slipping of 
footwear. 
Examination 
revealed 
diminished 
sensation 
of pain and 
temperature, 
absent left 
ankle reflex. 
No nerve 
thickening

Absent Mononeuritis 
multiplex, 
sensory more 
than motor 
axonopathy

N/A Left sural 
nerve

BB; BI: 0
Severe degree 
loss of all 
myelinated fibres. 
Endoneurium 
effaced by 
poorly formed 
epithelioid 
granulomas, 
few foamy 
macrophages 
and interspersed 
plasma cells. 
The perineurium 
show 
lymphocytic 
infiltrate. The 
epineurium show 
perivascular 
lymphocytic 
infiltrate

MDT 
for MB 
leprosy

Complete 
recovery

3 49/
female

Consistent 
with monon	
europathy 
multiplex. 
No nerve 
thickening

Absent Mononeuritis 
multiplex, 
sensory more 
than motor 
axonopathy

Diabetic 
neuropathy 
or Hansen’s 
neuritis

Right 
sural 
nerve

BT; BI: 0
Severe degree 
loss of all 
myelinated 
fibres. Epithelioid 
granulomas

MDT 
for MB 
leprosy

Complete 
recovery

Contd...
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Table 1: Contd...
Case 
number

Age 
(years)/
sex

Clinical 
features

Skin 
involvement

NCS Provisional 
clinical 
diagnosis

Site of 
biopsy

Histological 
findings in nerve 
biopsy

Skin biopsy 
findings

Treatment Follow‑up

involving the 
endo‑, peri‑, 
and epineurium. 
Dense 
perivascular 
lympho	
plasmacytic 
infiltrate in the 
epineurium

4 44/
male

Reduced 
sensation left 
little finger 
of 5 years 
duration. 
Examination 
revealed 
bilateral 
asymmetric 
loss of 
pain and 
temperature 
sensation in 
legs. Bilateral 
ulnar 
and sural 
nerves were 
thickened

Multiple 
hypopigmented 
macules in 
the trunk and 
erythematous 
patches in both 
the legs

Mononeuritis 
multiplex, 
sensory more 
than motor 
axonopathy

Hansen’s 
neuritis

Right 
sural 
nerve

BB; BI: 5
Complete loss 
of all myelinated 
fibres. Endo‑, 
peri‑ and 
epineurial 
ill‑defined 
aggregates 
composed of 
histiocytes and 
lymphocytes. 
Moderate 
perivascular 
lymph	
oplasmacytic 
infiltrate in 
endo‑ and 
epineurium

BL; BI: 5
Lympho‑ 
and foamy 
histiocytic 
infiltrate 
around 
the upper 
dermal 
blood 
vessels 
and dermal 
nerves

MDT 
for MB 
leprosy

Complete 
recovery

5 30/
male

Trophic ulcer 
in left foot. 
Decreased 
sensation in 
upper limbs. 
No nerve 
thickening

Absent Axonal 
neuropathy

N/A Left sural 
nerve

BL; BI: 5 (globi 
present)
Complete loss 
of all myelinated 
fibres. Moderate 
lymphohistiocytic 
infiltrate 
involving the 
endoneurium 
and perineurium. 
Perineurium is 
thickened. Dense 
perivascular 
lymphocytic 
infiltrate in the 
epineurium

MDT 
for MB 
leprosy

Complete 
recovery

6 45/
male

Peripheral 
neuropathy. 
Rheumatoid 
factor 
positive

Absent N/A Rheumatoid 
vasculitis

Right 
sural 
nerve

BL; BI: 4
Complete loss 
of all myelinated 
fibers. 
Endoneurium 
is infiltrated 
by numerous 
lymphocytes, 
foamy 
histiocytes, and 
few epithelioid 
histiocytes.

MDT 
for MB 
leprosy

N/A

Contd...
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Table 1: Contd...
Case 
number

Age 
(years)/
sex

Clinical 
features

Skin 
involvement

NCS Provisional 
clinical 
diagnosis

Site of 
biopsy

Histological 
findings in nerve 
biopsy

Skin biopsy 
findings

Treatment Follow‑up

Perineurium is 
focally thickened. 
Peri‑ and 
epineurium 
has dense 
lymphocytic 
infiltrate and 
scattered 
histiocytes

7 50/
male

Right 
common 
peroneal 
nerve and left 
ulnar nerve 
palsy with 
thickening

Absent Mononeuritis 
multiplex

N/A Left sural 
nerve

BB; BI: 2
Complete loss 
of all myelinated 
fibers. 
Endoneurium 
showed 
perivascular, 
moderate	
‑to‑dense 
lymphohistiocytic 
infiltrate, 
and sparse 
neutrophilic 
infiltrate along 
with epithelioid 
granulomas 
and foamy 
histiocytes. 
Endoneurial 
capillaries are 
hyalinized 
with prominent 
endothelial cells. 
Perineurium 
is thickened 
with moderate 
lymphohistiocytic 
infiltrate. 
Epineurium 
had moderate 
perivascular 
lymphohistiocytic 
infiltrate and 
neovasculari	
zation

MDT 
for MB 
leprosy

Complete 
recovery

8 38/
female

Peripheral 
neuropathy, 
nonhealing 
ulcer in right 
foot

Absent N/A N/A Left sural 
nerve

Burnt‑out Hansen’s 
neuritis; BI: 0
Complete loss 
of all myelinated 
fibres. Dense 
collagenization in 
the endoneurium. 
Endo‑, peri‑, 
and epineurium 
had moderate 
perivascular

N/A N/A

Contd...
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Table 1: Contd...
Case 
number

Age 
(years)/
sex

Clinical 
features

Skin 
involvement

NCS Provisional 
clinical 
diagnosis

Site of 
biopsy

Histological 
findings in nerve 
biopsy

Skin biopsy 
findings

Treatment Follow‑up

lympho	
plasmacytic 
infiltrate. Focal 
epithelioid 
histiocytes 
aggregates 
were seen. 
Nutrient blood 
vessel showed 
subendothelial 
fibrosis 
and medial 
hypertrophy

9 42/
male

N/A N/A N/A N/A Right 
sural 
nerve

BT; BI: 0
Complete loss 
of all myelinated 
fibres. Moderate 
endo‑, peri,‑ and 
epineurial 
lymphohistiocytic 
inflammation. 
Dense 
perivascular 
lymphocytic 
infiltrate with 
focal neova
scularization in 
the epineurium. 
Nutrient blood 
vessel showed 
subendothelial 
fibrosis, medial 
hypertrophy, and 
calcification

N/A N/A

10 51/
male

Right 
ulnar nerve 
thickening. 
Distal muscle 
weakness

Bilateral lower 
limb trophic 
ulcer

Mononeuritis 
multiplex

NA Left sural 
nerve

BT; BI: 0
Complete loss 
of all myelinated 
fibres. 
Endoneurial 
epithelioid 
granulomas 
rimmed by 
lymphocytic 
and interspersed 
plasma cells. 
Prominent 
endoneurial 
capillaries

Peri‑ and 
epineurium 
showed moderate 
to dense lympho	
plasmacytic 
infiltrate and 
neovas	
cularization

MDT 
for MB 
leprosy

Complete 
recovery

Contd...
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Table 1: Contd...
Case 
number

Age 
(years)/
sex

Clinical 
features

Skin 
involvement

NCS Provisional 
clinical 
diagnosis

Site of 
biopsy

Histological 
findings in nerve 
biopsy

Skin biopsy 
findings

Treatment Follow‑up

11 32/
male

Tingling, 
numbness 
and 
decreased 
sensation in 
both lower 
limbs and 
hands since 
1 year

Reddish raised 
lesion over 
toes, fingers, 
and extremities 
since 2 months

Mononeuritis 
multiplex

Hansen’s 
neuritis

Left 
radial 
cutaneous 
nerve

BL; BI: 6 (globi 
present)
Asymmetric, 
moderate 
degree loss of 
myelinated nerve 
fibres. Partial 
effacement 
of fascicular 
architecture by 
moderate lymph	
ohistiocytic 
infiltrate and 
foam cells in the 
endoneurium. 
Peri‑ and 
epineurium 
showed moderate 
to dense lymph	
ohistiocytic 
and ill‑defined 
epithelioid cell 
aggregates

Not done MDT 
for MB 
leprosy

Complete 
recovery

12 38/
male

Alcoholic. 
Since 3 years 
progressive 
asymmetrical 
to 
symmetrical 
upper and 
lower limb 
weakness, 
and complete 
claw hand

Absent N/A Hansen’s 
neuritis or 
Charcot 
Marie 
Tooth 
disease

Left sural 
nerve

BT; BI: 0
Severe degree 
loss of small 
and large 
myelinated 
nerve fibres, 
endo‑, and 
perineurial, 
well‑defined, 
epithelioid 
granulomas 
with lympho	
plasmacytic 
infiltrate. 
Epineurium 
shows 
perivascular 
lympho	
plasmacytic 
infiltrate

MDT 
for MB 
leprosy

Mild 
motor 
weakness 
persisting. 
Claw 
hand 
persisting

13 56/
male

Mononeuritis 
multiplex

NA NA Hansen’s 
neuritis

Right 
sural 
nerve

BT; BI: 1
Complete loss 
of myelinated 
nerve fibres. 
Endoneurial 
epithelioid 
granulomas with 
lympho	
plasmacytic 
rimming, and 
scattered foamy 
histiocytes.

MDT 
for MB 
leprosy

N/A

Contd...
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Table 1: Contd...
Case 
number

Age 
(years)/
sex

Clinical 
features

Skin 
involvement

NCS Provisional 
clinical 
diagnosis

Site of 
biopsy

Histological 
findings in nerve 
biopsy

Skin biopsy 
findings

Treatment Follow‑up

Peri‑ and 
epineurium 
exhibits 
dense shows 
lymphocytic 
infiltrate admixed 
with plasma 
cells and few 
histiocytes

14 25/
male

2.5 months 
history of 
asymmetrical 
multiple 
sensory 
painful 
small fiber 
mononeu	
ropathies. 
Right arm 
wasting
History of 
skin Hansen’s 
in the brother 
(details NA)

Absent Bilateral 
median, right 
superficial 
peroneal, 
saphenous, 
sural and 
posterior 
tibial nerves: 
Axonal 
neuropathy

Hansen’s 
neuritis or 
Vasculitic 
neuropathy

Right 
sural 
nerve

BT; BI: 0
Complete loss 
of myelinated 
nerve fibres and 
endoneurial 
fibrosis. 
Epithelioid 
granulomas 
admixed with 
few foamy 
histiocytes and 
rimmed by 
lymphocytes 
are noted in 
endo‑, peri‑ and 
epineurial 
compartment. 
Epineurial 
compartment also 
shows moderate 
perivascular 
lymphocytic 
infiltrate

MDT 
for MB 
leprosy

Resolution 
of sensory 
symptoms

15 36/
male

Alcoholic. 
Right foot 
drop since 
4 months. 
History of 
trauma in 
right leg 
8 months 
back. Right 
dorsiflexion 
at ankle 
weak. 
External 
hallucis 
longus 
muscle weak 
on right side. 
Sensory loss 
in dorsum of 
right foot

Absent Axonal 
neuropathy 
in right 
peroneal 
nerve

Vasculitic 
neuropathy

Right 
sural 
nerve

TT; BI: 0
Severe 
degree loss 
of myelinated 
fiber. 
Necrotizing 
epithelioid 
granulomas with 
Langhans giant 
cells involving 
the endo‑, peri‑, 
and epineurium. 
Granulomas 
are rimmed 
by dense 
lymphocytic 
infiltrate and 
plasma cells. 
Epineurial 
perivascular, 
dense lympho	
histiocytic 
infiltrate

MDT 
for MB 
leprosy

Resolution 
of sensory 
symptoms. 
Significant 
impro	
vement in 
foot drop

Contd...
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Table 1: Contd...
Case 
number

Age 
(years)/
sex

Clinical 
features

Skin 
involvement

NCS Provisional 
clinical 
diagnosis

Site of 
biopsy

Histological 
findings in nerve 
biopsy

Skin biopsy 
findings

Treatment Follow‑up

16 55/
female

Nonhealing 
ulcer in left 
foot since 
10 years, and 
had received 
treatment 
for leprosy. 
Known case 
of retroviral 
disease

Previous skin 
lesion (details 
N/A)

Mononeuritis 
multiplex

N/A Right 
sural 
nerve

Burnt‑out Hansen’s 
neuritis; BI: 0
Complete loss of 
small and large 
myelinated nerve 
fibres, marked 
endoneurial 
sclerosis, and 
mild lymphocytic 
infiltrate. 
Peri‑ and 
epineurial 
mild‑to‑moderate 
lymphocytic 
infiltrate. 
Epineurial 
neovas	
cularization, 
subendothelial 
fibrosis and mild 
to moderate 
perivascular 
lymphocytic 
infiltrate

Not done No 
treatment

N/A

17 48/
male

Paraesthesia 
of bilateral 
foot and left 
hand for 
2‑3 years, 
loss of 
sensation in 
right foot for 
2‑3 months, 
bilaterally 
weak ankle 
dorsiflexion, 
graded 
sensory loss 
bilaterally in 
both upper 
and lower 
limbs

Absent Sensory 
more than 
motor 
axonopathy

Nutritional 
neuropathy

Left sural 
nerve

BB; BI: 6 (globi 
present)
Asymmetric, 
moderate 
degree loss of 
myelinated nerve 
fibres. Endo‑ and 
perineurial 
poorly formed 
epithelioid 
granulomas, with 
lymphocytes 
and foam cells. 
Epineurial 
moderate 
perivascular 
lymphocytic 
infiltrate

MDT 
for MB 
leprosy

On‑going 
treatment

18 79/
male

Known case 
of motor 
neuron 
disease. 
History of 
bilateral 
claw hand 
of 2 years 
duration

Hypopigmented 
skin lesion in 
left lower limb. 
Slit skin smear: 
Negative for 
lepra bacilli

Severe motor 
and sensory 
axonal polyn	
europathy

Healed 
Hansen’s 
neuritis

Left sural 
nerve

Burnt‑out Hansen’s 
neuritis; BI: 0
Complete loss of 
small and large 
myelinated nerve 
fibres, marked 
endoneurial 
sclerosis and 
mild to moderate 
lymphocytic 
infiltrate. 
Perineurium is 
thickened and

Not done No 
treatment

Contd...
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Table 1: Contd...
Case 
number

Age 
(years)/
sex

Clinical 
features

Skin 
involvement

NCS Provisional 
clinical 
diagnosis

Site of 
biopsy

Histological 
findings in nerve 
biopsy

Skin biopsy 
findings

Treatment Follow‑up

exhibits moderate 
lymphocytic 
infiltrate. Medial 
hypertrophy in 
nutrient vessel 
with moderate, 
perivascular 
lymphohistiocytic 
infiltrate

BB: Mid‑borderline, BI: Bacillary index, BL: Borderline lepromatous, BT: Borderline tuberculoid, N/A: Not available, MB: Multibacillary, 
MDT: Multidrug therapy, NCS: Nerve conduction study, TT: Tuberculoid

was burnt‑out HN, vasculitic neuropathy, rheumatoid 
vasculitis, and nutritional neuropathy. Provisional 
clinical diagnosis was not available in seven  (38.9%) 
cases [Table 1].

In the nerve biopsies examined, six  (33.3%) cases 
exhibited histological features of BT leprosy  [Figure 2], 
followed by five  (27.8%) cases of mid‑borderline  (BB) 
features  [Figure  1], three  (16.7%) cases each of BL 
[Figure 3] and burnt‑out HN [Figure 4], and one (5.6%) 
case of polar tuberculoid  (TT) leprosy [Figure 5]. There 
was no case of polar lepromatous  (LL) or indeterminate 
morphology among the cases studied. Among the 
HN cases which had concomitant skin lesions, there 
were two cases of BB  (Case 1 and 4) and healed HN 
each  (Case 16 and 18), and one case  (Case 11) BL. 
There were six cases having BT histology, followed by 
three cases of BB, two cases each of BL, and one case 
each of burnt‑out HN and TT morphology among the 13 
PNL cases.

Complete loss of myelinated fiber loss was seen in 
12  (66.7%) cases and among them four cases showed 
BT morphology, followed by three cases each of BB and 
burnt‑out morphology, and two cases of BL morphology. 
Severe degree of myelin loss was noted in four (22.2%) 
cases, and among them two cases had BT, and one 
case each had BB and TT morphology. Two  (11.1%) 
cases  (BL and BB morphology) had moderate degree of 
myelinated fiber loss. Among six cases of BT leprosy 
in the nerves, three  (50%) cases exhibited well‑defined 
endo‑, peri‑, and endoneurial epithelioid granulomas, 
whereas endo‑  and perineurial epithelioid granulomas 
were seen in two  (33.33%) cases and only endoneurial 
granulomas in one  (16.67%) case. Among five cases 
of BB leprosy in the nerves, three  (60%) cases 
exhibited poorly defined granulomas involving only the 
endoneurial compartment, one (20%) case each involving 
all three and both endo‑  and perineurial compartments. 
The only case of TT showed necrotizing epithelioid 

granulomas having Langhan’s giant cells and rimmed by 
dense lymphoplasmacytic infiltrate, involving the endo‑, 
peri‑, and epineurium. Hence, epithelioid granulomas 
were detectable in 66.67%  (12) cases. All three  (100%) 
cases of BL did not show granulomas; rather, the 
fascicles were effaced by sheets of lymphohistiocytic 
infiltrate and interspersed foam cells.

All three (100%) cases of burnt‑out HN were characterized 
by dense endoneurial collagenization or sclerosis, 
mild‑to‑moderate lymphohistiocytic inflammation 
in all the three compartments which was localized 
predominantly around blood vessels and thickened nutrient 
vessels. Foam cells were seen in eight  (44.4%) cases, 
which included all cases of BL and BB, and two cases of 
BT. Plasma cells were present in all cases of BT and TT. 
Perineurial thickening was present in four  (22.2%) cases 
of HN, which included two cases of BL, and one case 
each of BB and burnt‑out HN. Out of 18 HN biopsies, 
epineurial perivascular inflammation, neovascularization, 
and vascular thickening were present in 17  (94.44%), 
4  (22.22%), and 3  (16.67%) cases, respectively  [Table 1]. 
There were not any microscopic features to differentiate 
between PNL and HN with skin lesions.

BI in HN cases ranged from 0 to 6 in five  (83.33%) 
out of six cases of BT leprosy and three  (100%) cases 
of burnt‑out HN. One case each of TT  (100%) and 
BL  (33.3%) had a BI of zero. lepra bacilli were detected 
on Fite‑Faraco stain in 8 (44.4%) out of 18 cases. BI was 
1 and 4 in one case each of BT (16.7%) and BL (33.3%), 
respectively. Toward the lepromatous end of the spectrum, 
density of lepra bacilli in the tissue increased with a 
BI of 2 in 2  cases of BB, to BI‑5 in 1  case each of BB 
and BL and BI‑6 in 1  case each of BB and BL. Globi 
were encountered in 3  (16.67%) out of 18  cases, that is 
cases ‑5 (BL; BI‑5), ‑11 (BL; BI‑6), and ‑17 (BB; BI‑6).

Out of 18  cases, 14  cases were classified as 
multibacillary  (MB) and treated with multidrug 
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therapy  (MDT). In two cases, treatment history was not 
available and two cases of burnt‑out HN did not receive 
any treatment. Complete recovery was seen in eight 
cases. There was resolution of sensory symptoms in two 
cases, persistence of motor weakness and foot drop in 

one case each. One case is still undergoing MB‑MDT 
and three cases were lost to follow‑up. Lepra reactions 
were not reported in any of the cases.

Discussion
In 1903, Albert Neisser described a “neural type of 
leprosy/lepra nervorum” for the first time and added the 
same to the already accepted “nodular” and “anesthetic” 
forms of leprosy.[5] The Indian Association of 
Leprologists (IALs) included the distinct form of “neural 
leprosy” in their official six group classification in 1955 
and named it “polyneuritic leprosy.”[5] HN clinically 
manifests as thickened or tender nerves leading to 
sensory, motor, or autonomic disturbances and formation 
of trophic ulcers as well as loss of tissue. World Health 
Organization (WHO) in 1997 classified Hansen’s disease 
based on number skin lesions as paucibacillary  (PB) (1 
lesion), PB  (2–5 lesions), and MB  (>5 lesions).[6] Later, 
WHO categorized LL, BL, and BB cases of the Ridley–
Jopling classification, with a bacteriological index of ≥2 
at any site in the initial skin smears as MB leprosy. On 
the other hand, PB leprosy included indeterminate, TT, 
and BT with a bacteriological index of <2. At least one 
of the cardinal signs is mandatory for the diagnosis of 
leprosy, which include definite loss of sensation in a 
pale (hypopigmented) or reddish skin patch, a thickened 
or enlarged peripheral nerve with a loss of sensation 
and/or weakness of the muscles supplied by that nerve, 
or the presence of acid‑fast bacilli in a slit‑skin smear. 
The cases can be classified as PB or MB based on 
number of skin lesions when slit‑skin smear examination 

Figure  2: Case 3 borderline tuberculoid  –  (a) Distinct inflammation 
in endo‑ and perineurium, marked endoneurial fibrosis (inset, Masson 
trichrome) and severe loss of myelinated nerve fibers (×40, H and E); 
(b) thickened perineurium and epineurial perivascular inflammation 
(×100, H  and  E);  (c) thickened perineurium and endoneurial 
inflammation (×100, H and E); (d) epithelioid granuloma (×400, H and E)
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Figure  1: Case 1 mid‑borderline  –  (a) Thickened right greater 
auricular nerve; (b) bilateral lower motor neuron facial palsy exhibiting 
lagophthalmos;  (c and d) gross of thickened right greater auricular 
nerve;  (e) whole‑mount view of transverse section of thickened 
nerve; (f) enlarged fascicles  (×40, H and E);  (g) fascicles completely 
effaced by inflammatory cells  (×100, H  and  E);  (h) mononuclear 
cells, foam cells, and histiocytes  (×200, H  and E);  (i and j) poorly 
formed granuloma (×400, H and E); (k) few remnant myelinated nerve 
fibers (×400, KPal);  (l) lepra bacilli  (OIF, Fite);  (m)  (×40, H and E), 
(n)  (×100, H  and E),  (o)  (×400, H  and E); well‑defined epithelioid 
granuloma in papillary and reticular dermis
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is not available. It is recommended that the patient 
should be treated as a MB Hansen’s case whenever the 
classification of an individual case is in doubt.[7] There is 
the absence of any WHO guidelines for subclassification 
of PNL as PB or MB disease or its treatment.[8] In 1982, 
IAL re‑christened “polyneuritic leprosy” as “pure neuritic 
type of leprosy.”[2] Single or multiple larger nerve trunks 
or their branches are enlarged in PNL with sensory 
loss in the corresponding dermatome, with neither skin 
lesions nor slit‑skin smear positivity. Microscopy may 
reveal TT, borderline nonspecific, or even lepromatous 
morphology along with acid‑fast bacilli.[2] According to 
the present National Leprosy Eradication Programme 
guidelines in India for therapeutic purpose, involvement 
of one or more nerve trunks is considered as PB and 
MB, respectively.[9]

In 2014, throughout the world, 213,899 people were 
newly diagnosed with Hansen’s disease, which 
corresponds to a detection rate of 3.0/100,000 of 
population. Southeast Asian region registered the highest 
incidence of 8.12/100,000 of population. The overall 
registered prevalence in the world and Southeast Asia is 
0.25 and 0.63/100,000 population, respectively. Of the 
newly diagnosed cases, 94% patients were reported in 
13 countries: Bangladesh, Brazil, Democratic Republic 
of Congo, Ethiopia, India, Indonesia, Madagascar, 
Myanmar, Nepal, Nigeria, the Philippines, Sri Lanka, 
and the United Republic of Tanzania. MB cases 
constituted 61% of the patients, of which 74% were 
males.[10]

India contributes to more than 50% of new cases 
detected globally every year. In the year 2011–2012, 

Figure 3: Case 5 borderline lepromatous – (a) Inflammation in endo‑, peri‑, and epineurium (×40, H and E); (b) thickened perineurium (×100, H and E); 
(c) marked endoneurial fibrosis and severe loss of myelinated nerve fibres (×100, Masson trichrome); (d) endoneurial inflammation (×200, H and E); 
(e) dense lymphocytic infiltrate admixed with foam cells (×400, H and E); (f) numerous lepra bacilli and globi (OIF, Fite)
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Figure 4: Case 8 burnt‑out Hansen’s – (a) (×40, H and E), (b) (×100, H and E): mild lymphocytic infiltrate in endo‑, peri‑, and epineurium; (c) neovascularization 
and mild perivascular lymphocytic infiltrate in epineurium (×400, H and E); (d) (×40, Masson trichrome), (d) inset, (e) (×100, Masson trichrome): 
Dense collagenization in the endoneurium; (f) complete loss of myelinated nerve fibers (×100, KPal)
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127,000 new cases were diagnosed with an annual new 
case detection rate of 10.35/100,000 of population. As on 
April 1, 2012, a total of 83,000 cases are on record with 
a prevalence rate of 0.68/10,000 population.[9] According 
to Indian data, PNL constituted about 4%–18% of 
leprosy patients.[11] The incidence is reportedly higher in 
South India comprising up to 18% of new cases. PNL 
is more common in men,[12] as in the present study. In 
the study by Mendiratta et  al., most number of cases 
occurred in the age group of 15–30  years,[12] unlike the 
preponderance in 40–50  years revealed in the present 
study.

Among 46  cases of PNL, peripheral nerves were 
thickened in 32.6% cases, followed my trophic ulcers 
in 21.7% cases, muscle wasting, claw hand, and foot 
drop in 15.2%, 10.8%, and 8.7% cases, respectively.[13] 
Mononeuritis multiplex was the most frequent clinical 
and electrophysiological pattern of nerve dysfunction, 
with sensory  (89% of all cases) more than motor  (81%) 
dysfunction and predominant axonal neuropathy[14] 
comparable to the current study. Bilateral facial palsy 
is less common than unilateral facial palsy and the 
incidence of the same in leprosy varies from 3% to 
24.59%.[15] Reddy et  al. described dichotomy between 
immunological grading of skin and nerve lesions in 
cases where both are involved simultaneously, with the 
nerve showing lower spectrum of the disease,[16] and 
such a finding was noted only in case‑4.

In the study by Hui et al. in 46 cases of PNL, there were 
47.8% cases of BT, followed by 23.9%, 13%, and 10.8% 
cases of BL, TT, and BB, respectively.[13] Endoneurial, 
perineurial, and epineurial inflammation was seen in 

39.8%, 39.8%, and 27.7% cases, respectively. Epithelioid 
granulomas were described in 13.2% cases. Fibrosis was 
most common (34.7% cases) in perineurial compartment, 
followed by endoneurial and epineurial compartments 
in 31.6% and 26.3% cases, respectively. Reduction in 
myelinated fibres was noted in 55.6% cases. Mononuclear 
infiltrate and foamy macrophages were encountered in 
42.3% and 19% cases. Endoneurial edema was described 
in 7.8% cases. In 19% cases, perineurial enlargement was 
noted. Microfascicles are nest‑like structures composed of 
a variable quantity of small myelinated or nonmyelinated 
fibres and Schwann cells and surrounded by perineurial 
cells. These structures were discerned in 10.42% samples. 
In the same study, mononuclear cell infiltrate and 
fibrosis were seen in all three compartments in almost 
all the cases, epithelioid granulomas in 66.7% cases, 
foam cells in 44.4% cases, and perineurial thickening 
in 33.3% cases[17] Microfascicles were not seen in any 
of the cases in the present study. Another study reported 
epithelioid granulomas in 14% cases.[13] Reduction in 
myelinated fibres was noted in 55.6% cases,[16] unlike 
moderate‑to‑complete degree of myelinated fiber 
loss in all the cases in this study. Loss of myelinated 
fiber and Schwann cells is consistent with decrease in 
immunohistochemical staining of neurofilament in 100% 
HN biopsies, nerve growth factor receptor loss in 81.8%, 
PGP 9.5 staining loss in 100%, and loss of S‑100 as 
well as myelin basic protein immunoreactivity in 90.9% 
cases each.[18] Caseous necrosis was recorded in one case 
of TT  (case‑15; present study) as was reported by Hui 
et al.[13]

Tests for Hansen’s disease include slit‑skin smears, skin 
and nerve biopsies, polymerase chain reaction  (PCR), 
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Figure 5: Case 15 polar tuberculoid – (a) Enlarged fascicles with moderate endo‑, peri‑, and epineurial inflammation, and epithelioid granulomas 
(×40, H  and E);  (b) granuloma with Langhans giant cell  (arrow) in epineurium  (×200, H  and E);  (c) caseating  (asterix) epithelioid granuloma 
(×40, H and E); (d) caseating (asterix) epithelioid granuloma and Langhans giant cell (arrow) (×400, H and E); (e) complete loss of myelinated nerve 
fibers (×200, KPal); (f) moderate degree loss of myelinated nerve fibres (×200, KPal)
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Lepromin test, and serum assays for phenolic glycolipid 
1 antibody  (anti‑PLG1).[19] Anti‑PLG1 titer correlates 
with bacterial load, being higher in lepromatous 
than TT cases.[4] It can be useful for monitoring 
chemotherapy as titers correlate with the BI following 
treatment.[20] Antunes et  al. demonstrated lepra bacilli 
in 36.1%  (52 out of 144) cases by Fite‑Faraco stain. In 
the Lepra‑negative cases, diagnosis of PNL was based 
on the PCR detection of M. leprae  (28 out of 92 cases) 
and positivity of anti‑PLG1 in the rest.[17] In the present 
study, lepra bacilli were highlighted by Fite‑Faraco stain 
in 44.4% cases, comparable to 47.8% in the study by 
Hui et  al.[13] Other ancillary tests were not done for the 
cases reviewed in our study.

Conclusion
HN is a debilitating but a completely treatable disease. 
Mononeuritis multiplex is the most common clinical 
presentation. Histological features such as mononuclear 
inflammation and foam cells in all compartments of the 
peripheral nerve, epithelioid granulomas, dense fibrosis, 
and less commonly perineurial thickening, with or 
without positivity for lepra bacilli are clues to diagnosis 
of HN. Knowing the morphological spectrum of HN is 
of cardinal importance because of the curable nature of 
the disease. Last but not the least, HN is one of the few 
neurological diseases with idiosyncratic clinical features 
and therefore a diligent neurological examination along 
with nerve biopsy examination is qualified for.
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