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In the post leprosy elimination era, focus is on diagnosis of early leprosy so as to prevent disabilities or
worsening of disabilities. Early lesions of leprosy mimic common dermatologic conditions and neurologic
deficit is also minimal. This poses diagnostic challenges. A prospective observational study was carried out at
Govt. Medical College attached SSG Hospital, Vadodara (Gujarat), Western India, India over period of 8
months (January 2018 to August 2018) to study the clinical presentation and neurological deficit at the time of
diagnosis. All the 40 newly diagnosed cases of Hansen’s disease were included in the study. All these cases
were thoroughly examined clinically and detailed history taken, AFB smear was taken and skin biopsy was also
done in doubtful cases. Out of these 40 cases, 37 presented with both skin and neurological manifestations
(including 1 with facial palsy) and 3 with only neurological manifestations. 11 cases were diagnosed as LL, 14
as BL, 10 as BT, 2 as TT and 3 as Pure Neuritic leprosy. Lepra reaction was observed in 5. Trophic ulcers in
7cases were noted. AFB in slit skin smears were positive in 20 cases and this shows of importance of smearsin
diagnosis of leprosy. Presentation with advanced neurologic deficit specially grade Il disabilities in such
nearly one third of these self reporting cases indicates late diagnosis. While the need of histopathological
examination due to lack of cardinal features was felt in 7/40 (17.5%), it helped in accurate classification of the
disease which has therapeutic relevance. Though nearly half of the cases (18/40) consulted their family
physicians, diagnosis was missed due to lack of adequate knowledge and expertise. Awareness in people
seems to be an issue as 55% presented 6 months after noticing the symptoms. Access to services to migrant
population also appears important. Compared with national and state figures, this appears to be local/
regional problem and needs to be addressed by studies at community level in this area.
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Introduction

India with the implementation of MDT has
succeeded in bringing the national prevalence of
leprosy to “elimination as a public health
problem” of less than 1/10,000 in December
2005. Despite this achievement the issue of static
trends in ANCDR (Annual New Case detection

Rates) and rising trends of Grade 2 disabilities
seen in NLEP data reflect a gap between the cases
detected and actual disease in the community.
NLEP Annual report of the year 2015-2016
shows prevalence rate of more than 1 per 10,000
population in Bihar, Jharkhand, Odisha, Dadra &
Nagar Haveli & Lakshadweep (NLEP 2016). In
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Gujarat the prevalence rate per 10,000 popula-
tionin 2016-17 was 0.64, while total leprosy cases
were 4400 and percentage of Grade Il disability
was 1.36% (Narsimha Rao & Suneetha 2018).

India continues to account for 60% of new cases
reported globally each year and is among the 22
“global priority countries” that contribute 95% of
world leprosy cases, thus warranting a sustained
effort to bring the numbers further down. In the
year 2007, new cases detected in India were
137,685, and nine years later in 2016, the number
remained almost the same at 135,485. There was
also a significant increase over the 127,326 new
cases detected in 2015. This probably was due to
renewed effort of new case finding in the
programme. Of the total new cases detected,
almost 50% were multibacillary cases and the
child rate was about 8.7%, indicating continued
transmission of leprosy in the community (NLEP
2016).

In post leprosy elimination era, renewed focus is
on diagnosis of early leprosy, so as to identify and
treat cases so that disabilities or worsening of
disabilities does not occur and to interrupt the
chain of transmission of the disease.

Some of the problems associated with the lack of
early diagnosis of leprosy are :

1. Clinical diagnosis is based only on clinical
diagnosis of the cardinal features and no
laboratory tools are available in state health
services including tertiary care hospitals.
Smear facility for identifying and reporting
of AFB was also withdrawn from the public
health programme.

2. Early lepromatous cases often go unnoticed
due to absence of sensory loss or due to ill-
defined lesions mimicking other dermato-
logical conditions.

3. Lack of awareness about Pure Neuritic
leprosy among treating physicians.

4. Awareness about leprosy is far from ade-
guatealsointhe general public.

Though the profile of cases reporting to Tertiary
Care institutions like ours may not reflect the
exact situation at community level, it can be
indicative of prevailing situation and can help in
planning strategies for research cum interven-
tion. This study has been carried out to generate
such first hand data about the profile of leprosy
cases reporting to our Tertiary Care Hospital
attached to Medical College.

Materials and Methods

After obtaining ethical clearance from Institu-
tional Ethical Committee, this observational study
was carried out in Dermatology Venereology
Leprology OPD of SSG Hospital of Government
Medical College, Vadodara over period of 8
months (January 2018 to August 2018). This study
focused on presenting features of leprosy at
the time of diagnosis in terms of number and
distribution of skin lesions and their extent, nerve
thickening and neurologic deficit, reactional
status if any and smear positivity. All the forty
newly diagnosed cases of leprosy during this
period were enrolled.

Informed written consent including for publica-
tion of their pictures was obtained at the start of
the study. A pre-tested proforma was used to
collect necessary details which included age, sex,
presenting complaints and their duration, family
history, history of prior medical consultation and
illnesses. All the cases were clinically examined
thoroughly and dermatological as well as
neurological findings were noted and recorded.
Details regarding, location, type and number of
skin lesions, nerve thickening & involvement,
sensory and motor impairments, disabilities
(Brandsma & van Brakel 2003) and reactional
status if any was recorded. Cases were diagnosed
(WHO 1998) and classified on the basis of IAL
classification (IAL1982).
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Slit Skin Smears (SSS) for acid fast bacilli (AFB) was
taken from average 5 sites including both the
earlobes, eyebrows and active skin patch in all
cases. With size 15 blade scalpel an about 5 mm
long incision was made over the site and tissue
fluid and pulp (not blood) was collected, gently
smeared on a glass slide. Smear was heat fixed,
stained by Zeihl Neelsen (ZN) method and results
were recorded. Skin biopsy with 4 mm punch
biopsy forceps under aseptic precautions was also
done in doubtful cases and sent to the Pathology
section for confirmation of diagnosis and
classification (Ridley & Jopling 1966).

Results

Age and Sex wise distribution : The age and sex
wise distribution of cases studied is shown in
Table 1. Out of 40 cases, the youngest case was
10 years old female and oldest case was also a
female of 68 years. Representative picture of a
Borderline Lepromatous leprosy case is shown in
Fig. 1. Ten of the 40 cases (25%) were migrants,
who had come for work and economic reasons to
the city.

Duration of Symptoms : Out of the 40 cases,

Fig 1 : Facial lesions of Borderline lepromatous

leprosy case

duration of symptoms as elicited from the
patients was less than 6 month in 18 cases (45%),

Table 1 : Age and Sex wise distribution

Age Sex (n=40)

(Years) Male [n=25(62.5%)] Female [n=15(37.5%)]
10-18 3(7.5%) 1(2.5%)

19-30 7(17.5%) 4(10%)

31-50 9(22.5%) 5(12.5%)

51-70 7(17.5%) 5(12.5%)

Total 25 15

Table 2 : Duration of Symptoms

Duration of symptoms in months
<6 months

6-12 months

>12 months

No of cases (N=40)
18 (45%)

19 (47.5%)
3(7.5%)



22 Marfatia et al

between 6 to 12 months in 19 cases (47.5%)
and more than 12 months in remaining 3 cases
(Table 2).

Family history : Seven of 40 cases had a positive
family history of one or more of the family
members also having the disease (17.5%). In one
case the spouse was also suffering from the
disease.

History of Prior Consultation : History of prior
consultation from the family physicians was
positive in 18 cases (45%). However, the diagnosis
of leprosy or referral was not made by them.

Presenting Features :
summarized in Table 3. In 37 cases (92.5%) the

Presenting features are

presenting feature was an active skin patch(es)s
Erythema nodosum leprosum (ENL) was the
reason for attending the hospital in 5 cases
(12.5%). Although tingling and numbness was
the main complaint in 4 cases (10%), sensory
impairment was the commonest sign and
observed in 39 cases (97.5%). Trophic ulcers were
presentin 7 cases (17.5%), difficulty in buttoning/
unbuttoning was presentin 4 cases (10%) and B/L
foot drop was present in one case (2.5%), Right
eye Lagopthalmos was observed in one case
(2.5%). Claw hand deformity was observed in 6
(15%) cases {Right Claw hand in 5 cases and B/L
Clawhandin 1 case}.

Table 3 : Presenting clinical features

Presenting Features
Presence of Skin lesions Active patch

Sensoryimpairments

Sensory deficit

Blisters
Motorimpairments
Foot Drop
Claw Hand

Lagopthalmos

Leprareactions

Type 1reaction

Trophic ulcers

Tingling & numbness

Difficulty in buttoning/unbuttoning

Erythema Nodosum Leprosum

No. of cases (n=40)
37(92.5%)
4(10%)
39(97.5%)
10(25%)
4(12.5%)
1(2.5%)
6(15%)
1(3.3%)
5(12.5%)
0
7(17.5%)

Table 4a : Table describing the characteristics of the skin lesions

Skin lesions Anaesthetic
Hypopigmented patches 5 3
Erythematous plaque/ 3 12

papules/nodules
Only Ichthyotic patch 0 3

Hypoaesthetic

Intactsensation  Total No of cases

(n=37)
0 8(21.6%)
10 25(67.6%)

0 3(8.1%)
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Skin Lesions : Table 4a and 4b summarize the Well defined hypopigmented skin patches were
characteristics of skin lesions as well as other presentin a total 8 cases (21.6%) with anesthesia
important features at the time of presentation. over skin patches in 5(12.5%) cases and

Figs. 2(a), (b) : A Histology proven case of Histoid leprosy

Table 4b : Other features observed at the time of presentation clinical features

Others No. of cases (n=40)
Madarosis 9(24.3%)

Earinfiltration 8(20%)

Bilateral 3

Unilateral 5

Swollen Hands 2(5%)

Swollen Feet 2(5%)

Trophiculcers Duration No. of cases (n=7)
Bilateral Hands 3 months 1(14.2%)
Right hand 6 months 3(42.8%)
Left Hand 15days 1(14.2%)

Right foot 6 months 1(14.2%)
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hypoasthesia in 3(7.5%) cases. Well defined
erythematous plaques / papules /nodules were
presentinatotal 25 cases (67.6%) with anesthesia
in 3(7.5%) cases, hypo -anesthesia in 12(30%)
cases and intact sensation in 10(25%) cases. Only
ill defined ichthyotic patch were observedin total
3 cases(8.1%) with hypo-anesthesia in all 3 cases
and no anesthesia. No satellite lesions were
present. Madarosis was noted in 9 cases (24.3%).
Infiltration in the ear lobes was detected in 8
cases (20%) and two cases also presented with
swollen hands and feet.

Trophic ulcers were present in 7 cases (17.5%).
Outofthese, bilateralinvolvement of hands over
3 months duration was seen in 1(14.2%) case, of
Right hand over 6 months duration in 3(42.8%)
cases, of Right palm over 1 year duration in
1(14.2%) case and of Left hand over 15 days
duration in 1(14.2%) case. Involvement of Right
foot over 6 month duration was seen in 1(14.2%)
case.

Nerve involvement and thickening : The details
of nerve involvement are shown in Table 5.
Moderate thickening of the bilateral greater
auricular nerve was seen in 13 cases (32.5%),
Bilateral ulnar nerves were moderately thickened
in 29 cases (48.3%%), severely thickened in
2(3.33%) cases, Right and left ulnar nerve were
moderately thickened in 1(2.5%) case each,
moderate thickening of Bilateral Common
peroneal nerve was seenin 11 cases (32.5%), right
and left Common Peroneal nerve in 1(2.5%) case
each. Bilateral Superficial radial cutaneous nerves
were palpable in 20(50%) cases, right Superficial
Radial Cutaneous nerve in 2(5%) cases and left
Superficial Radial Cutaneous in 1(2.5%) case,
bilateral Posterior tibial nerve in 8(20%) cases &
right Sural nerve in 1(2.5%) case. Tenderness in
Bilateral ulnar nerve was presentin all 5 (12.5%)
cases with ENL and in bilateral Superficial Radial
nerve in only 2 (5%) cases with ENL. Tingling was

Table 5 : Table showing the neurological involvement

Thickened

Nerves
Greater auricularnerve
Ulnar nerve
Common Peroneal nerve
Posterior Tibial Nerve
Superficial Radial Nerve
Sural Nerve

Sensory Examination

SensationsinUpper Temperature
& Lower extremity  Touch
Pain

Motor examination Decreased power

Lagopthalmos

No. of cases (n=40)

u/L B/L Total

0 13(32.5%) 13(32.5%)
2(5%) 31(77.5%) 33(82.5%)
2(5%) 11(27.5%) 13(32.5%)
0 8(20%) 8(20%)
3(7.5%) 20(50%) 23(57.5%)
1(2.5%) 0 1(2.5%)
Decreased Lost

2(5%) 31(77.5%)

4(10%) 21(52.5%)

4(10%) 20(50%)

Total cases (n=40)
13(37.5%)
1(2.5%)
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present in a total of 4 (10%) cases with bilateral
upper limb involvement in 2 (5%) cases and in
Bilateral upper as well as lower limb in 2 (5%)
cases. Loss of temperature, touch and pain
sensations in Bilateral upper extremities was
present in 22 cases (55%), 16 cases (40%) and 16
cases (40%) respectively and in Bilateral Lower
extremities was present in 21(52.5%) cases,
15(37.5%) cases and 15(37.5%) cases respec-
tively. Impaired
sensations were present in both the upper
extremities in 2 cases (5%), 3 cases (7.5%) and 3
cases (7.5%) respectively and in Bilateral lower
extremity in 1(2.5%) case, 4 (10%) cases and
4(10%) cases respectively. Out of 40 cases,
decreased power in B/L hands was present in
7(17.5%) cases in right hand in 3 (7.5%) cases, in
bilateral feet in 2(5%) cases, Right feet in 1 (2.5%)
case. Right eye Lagopthalmos was present in 1
case (2.5%). It was not associated with nerve

temperature, touch and pain

tenderness.

Disability : Out of 40 cases, Grade | Disability of
hands was presentin 1 case (2.5%), and of feetin4
cases (10%). Grade Il Disability of hands was
present in10 cases (25%) Out of these 10 cases 2
cases (5%) also had grade Il disability of feet.
Grade Il disability of eyes in 1 case (2.5%) was
noted. (Table 6)

Investigations : Out of 40 cases, smears for AFB
were positive in 20 cases (50%). In these,
Bacteriological index (Bl) Grade +2 was present in
6 (30%) cases, Grade +3in 6 (30%) cases, Grade +4
in 4 (20%) cases and Grade +6in 4 (20%) cases.

Punch skin Biopsy was done in 7 doubtful cases
with atypical skin lesions not fulfilling cardinal
features for diagnosis of Leprosy. Histopatho-
logical findings are summarized in Table 7.
Tuberculoid Leprosy was diagnosed in 2/7 (28%)
cases showing Epitheloid granuloma with epithe-
loid cells and giant cells. Borderline Lepromatous
(BL) leprosy was diagnosed in 2 (28%) cases
showing macrophage dominant granuloma with

Table 6 : Disabilities graded as per WHO criteria

Grade Hands
| 1(2.5%)
] 10(25%)

Feet Eyes
4(10%) 0
2(5%) 1(2.5%)

Table 7 : Histopathological features

Srno. Histopathological features
Granuloma

Epitheloid cells

Foamy Macrophages
Lymphocytes

Plasma cells

Histiocytes

Grenzzone

Giantcells

s2l 120} IS 1S R B Sl I (e

Spindle cells

No. of cases (n=7)
2[28%](TT)+2[28%)] (BL)+3[42%](LL)
2[28%)]((TT)+1[14%](BL)
2[28%](BL)

5[71%]

2[28%](BL)+3[42%)](LL)
2[28%)](BL)+3[42%](LL)
2[28%](BL)+3[42%)](LL)

2[28%)](TT)

3[42%](LL)
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Table 8 : Table showing the classification of disease as per IAL classification

Diagnosis

Lepromatous Leprosy (LL)

Histoid leprosy (biopsy confirmed)
Borderline Lepromatous (BL)
Borderline Tuberculoid
Tuberculoid (TT)

Pure Neuritic Leprosy

foamy macrophages, epitheloid cells, lympho-
cytes, plasma cells, histiocytes and Grenz Zone in
subepidermal region. Histopathology findings
characteristic of Lepromatous leprosy (LL) were
positive in 3 (42%) cases showing macrophage
dominant granuloma with lymphocytes, Spindle
cells, plasma cells, histiocytes and Grenz Zone in
subepidermal region were suggestive of Histoid
leprosy.

Diagnosis : Out of 40 cases, eleven cases (27.5%)
were diagnosed as LL out of which 3 cases (7.5%)
were diagnosed as Histoid leprosy by histo-
pathology. One such Histoid leprosy case is shown
in Fig. 2 (a) and (b). 14 cases (35%) as BL, 10 cases
(25%) as BT, 2 cases (6.7%) as TT, 3 cases (10%) as
Pure Neuritic Leprosy.

Discussion

In present study of 40 newly detected cases of
Leprosy, age wise distribution showed that 35%
cases belonged to the age grouping of 20-30
years. About 10% cases were children (10-18
years). As no child case below 10 years was there
in our series, this needs special attention. This is
similar to the observations of 9.3% by Chhabra
et al (2015). The group included 2 young females
who were having lepromatous leprosy and
borderline lepromatous leprosy, respectively.
There was a positive family history in both the
cases.

No of cases (n=40)
11(20%)

3(10%)

14 (35%)

10 (25%)

2(6.7%)

3(10%)

Inthe present study, 62.5% cases were males with
a male: female ratio of 1.6:1 which may be
reflecting the difference in chance of exposure to
disease or in health seeking behaviour between
two sexes. This is an old epidemiological feature
of leprosy known over the years.

Duration of symptoms was more than 6 monthsin
47.5% cases and more than 1 year in 7.5% cases.
All 3 cases of Pure Neuritic Leprosy presented
after 1 year with disabilities such as Right ulnar
claw hand Right finger Trophic ulcer & Difficulty
in buttoning/ unbuttoning respectively. The
observations in the present study indicate that
such Pure Neuritic Leprosy cases with poly-
neuritic involvement are diagnosed late and are
mostly likely to be misdiagnosed at the primary
level. These cases may also be presenting as well
diagnosed late due to the subtle signs of the
disease as well of asymptomatic nature of this
spectrum of leprosy.

In the present study there is significant pro-
portion of migrant cases (25%), when compared
to 10.4% migrant cases in a study by Samuel et al
(2012). This could be due to the small duration of
the study and it being in a tertiary care hospital,
Also, these cases belong to a moving population
who are not easily accessible to screening in
programme settings. Targeting this population in
leprosy detection activities will identify more
undetected cases, provide treatment which will
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ultimately reduce the transmission of disease and
reduce burden of disease and disabilities.

In the present study, there was a positive family
history in 7 cases (17.5%) stressing the impor-
tance of family screening of contacts. Contact
surveys are considered important for detection of
leprosy (van Beers et al 1999, Smit & Aerts 2014,
Singh et al 2016). There was 1 (2.5%) case of
leprosy in both the spouses (conjugal leprosy)
while in the study by Meléndez et al (2006) 5.4%
cases of conjugal leprosy were found. Conjugal
leprosy has been considered as rare phenomenon
by Mehta etal (2010).

About half of the cases (45%) had history of prior
consultation to family physician but the diagnosis
was missed including in cases of 3 Pure Neuritic
Leprosy, 8 Lepromatous Leprosy cases, 3 Border-
line Lepromatous and 2 Borderline Tuberculoid
cases probably due to lack of awareness amongst
primary care doctors. In the present study,
majority (67.6%) of the cases presented with
varied dermatological lesions ranging from
erythematous plaques, papules and nodules with
no or minimal sensory deficit over those lesions
including cases with ENL. This could explain some
of missed diagnosis at primary level. Our findings
indicate the need of trainings for all health care
professionals including family physicians.

In this present study, majority (62.5%) were
towards Lepromatous pole with Borderline lepro-
matous leprosy i-e 14/40 cases followed by
lepromatous leprosy. 11/40 cases of patients of
lepromatous pole (MB cases) presenting to
tertiary health care center reflects the possibility
of delayed diagnosis and larger number of
subclinical undetected leprosy cases in the
community which could be contributing to
transmission and continuing burden of new cases.
This could also be that these cases mimic other
common dermatological conditions and have
delayed neurological deficit so could be missed

during routine examination and screening. In the
study by Chhabraetal (2015) 56.7% were BT cases
and only 8.1% were LL cases, indicating detection
of more early cases.

Histoid leprosy has emerged as an important sub-
group within lepromatous leprosy (Mehnidiratta
etal 2011). In our study group 3/40 (7.5%) were of
Histoid variety showing the importance of this
group inthe currentscenario.

About 50% of the cases were smear positive for
AFB which is similar to 56.58% noted in study by
Bhushan et al (2008). Though slit smear has been
considered as a weakest link in diagnosis of
leprosy, it has nearly 100% specificity. Moreover,
these smear positive cases are the most infec-
tious group which underlines the significance of
doing slit smear examination in the diagnosis as
well as understanding the transmission dynamics
of the disease. Results of punch skin biopsy in 7
doubtful cases with atypical skin lesions not
fulfilling cardinal features for diagnosis of leprosy
confirmed the diagnosis of Tuberculoid Leprosy in
2 (28%) cases, Borderline Lepromatous leprosy in
2(28%) cases and Lepromatous (Histoid) leprosy
in 3(42%). Our study shows the utility of selective
use of histopathological examination in diagnosis
and classification of leprosy.

One patient presented with single erythematous
plaque on right side of forehead without loss of
sensation on plaque with loss of temperature
sensation of B/L palms and thickened B/L ulnar
Nerves and common peroneal nerves. Skin Biopsy
was done in this cases and histopathological
findings were suggestive of Borderline lepro-
matous leprosy. Thus biopsy helps in diagnosis of
cases that have atypical presentations.

Five cases (12.5%) presented with Type 2 reaction
at the time of diagnosis. One of them was a
female child of 10 years with type 2 reaction
with lepromatous leprosy. Seven (17.5%) cases
presented with Trophic ulcers Out of these,
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involvement of Bilateral hands over 3 months
duration was seen in 1(14.2%) case, of Right hand
over 6 months durationin 3(42.8%) cases, of Right
palm over 1 year duration in 1(14.2%) case and of
Left hand over 15 days duration in 1(14.2%) case.
Involvement of Right foot over 6 month duration
was seen in 1(14.2%) case and 6 (15%) cases
with claw hand disabilities. All these cases with
majority having duration of symptoms of more
than 6 months shows delay in diagnosis. These
results are similar to the (13.4%, claw hand)
observations Geetharani et al (2018) in a study
also conducted intertiary care centerin Madurai.

Increasing number of new multibacillary cases
and those with disabilities in this post leprosy
elimination era may be due to low voluntary
reporting in the community due to a lack of
awareness as well as the continuing fear, stigma,
and discrimination against leprosy. Global
Leprosy strategy (2016-20) has defined the road-
map towards world free from leprosy, it is the
time to reflect on progress and issues peculiar to
urban settings as is apparent from other studies
(Tiwary et al 2011). For achieving the goal of
leprosy eradication, the intensification of leprosy
control activities is required including thorough
contact tracing (van Beers et al 1999, Smith
& Aerts 2014, Singh et al 2016), active case
detection (NLEP 2016) and increasing awareness
regarding leprosy among the general population
as well as treating physicians. Post exposure
prophylaxis with Rifampicin has been considered
to be an promising intervention (Feenstra et al
2011, Tiwari et al 2017). The SPARSH Leprosy
Awareness Campaign (SLAC) was launched on
30" January 2017 by NLEP and is a programme
intended to promote awareness and address the
issues of stigma and discrimination. These efforts
need to be further intensified. Re-orientation and
training of private health care providers and
primary health personnel including doctors about

the disease to ensure early detection, treatment
and prevention of disabilities.
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