Context: Pure neuritic leprosy is a risk factor for grade 2 disability owing to the early nerve
damage. Aims: To study the clinical patterns of neuritic leprosy, to determine the percentage
of patients manifesting grade 2 disability at the time of diagnosis and to identify any risk
factors for the same. Settings and Design: Retrospective descriptive study from previous
case records of pure neuritic leprosy patients who attended a tertiary centre from 1% July 2007
to 30" June 2017. Subjects and Methods: Data on patients who satisfied the World Health
Organization (WHO) cardinal criteria for diagnosis of leprosy, who had no skin lesion of leprosy
and had acid-fast bacilli negative status on skin smears were collected using a pre-set proforma.
Statistical Analysis Used: The Chi-square test was used to assess statistical significance and logistic
regression model was applied to avoid the effects of confounding factors. Results: A diagnostic
delay of >1 year was observed in 44% patients. At the time of diagnosis, grade 2 disability was
documented in 60 (80%) of patients. No statistically significant risk factor was identified for grade 2
disability. Limitations: Retrospective nature and the study conducted in a tertiary care centre not
reflecting the status in the community were the limitations. Conclusions: Grade 2 disability noted
in 80% of patients points to the inherent nature of disease to cause early nerve damage. Diagnostic
delay of >1 year documented in 44% of patients underscores the diagnostic challenges in the absence
of skin lesions.

Grade 2 disability, neuritic leprosy, risk factor

urged the countries to bring down the
prevalence of grade 2 disability at the
time of diagnosis by an early diagnosis
and treatment of the affected in its strive
to abolish the stigma associated with the
disease.

Among the various clinical presentations of
leprosy, the most challenging to diagnose
is the pure neuritic type where the disease
manifests with involvement of peripheral
nerves alone. Only the Indian Association of

Leprologists has recognized ‘pure neuritic
leprosy’ as a separate entity.! The widely
used classification system of Ridley Jopling
does not include pure neuritic leprosy.?!

Pure neuritic leprosy may remain
undiagnosed for a longer time compared to
leprosy with skin lesions since those with
skin lesions often get an early dermatology
referral and a patient presenting with
neuritic symptoms alone often seeks
treatment in the neurology or medicine
departments. Reduced awareness regarding
leprosy leads to considerable delay in
diagnosing this variant. Most of the neuritic
leprosy cases already develop grade 2
disability by the time of diagnosis itself.l’]
The World Health Organization (WHO) has
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Hence, we thought it was worthwhile to
carry out a 10-year retrospective study on
neuritic leprosy among patients who were
diagnosed to have leprosy from our tertiary
care institution aimed to understand the
variable clinical presentations of this variant
of leprosy, to determine the percentage of
patients manifesting grade 2 disability at
the time of diagnosis and to study the role
of age, sex, occupation, smoking, alcohol
intake, involvement of multiple nerves and
diagnostic delay as risk factors for grade 2
disability.

Retrospective descriptive Study.
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All leprosy patients diagnosed to have pure neuritic leprosy
from our institution from I* July 2007 to 30" June 2017
were included in the study after getting the ethical clearance
and permission from Superintendent of our hospital to use
the records.

Patients who satisfied the cardinal criteria for leprosy
proposed by the WHO, who had no skin lesions of leprosy
and who had negativity for acid-fast bacilli in skin smears
were diagnosed as having pure neuritic leprosy.’! As per
the institutional policy in clinically doubtful cases, nerve
twig biopsy was performed to confirm the diagnosis if
superficial sensory nerve was found to be enlarged. When
patients with thickened nerves had doubtful impairment
of sensory or motor function of respective nerves, nerve
conduction study was carried out for confirmation.

Patients who were initially diagnosed to have neuritic
leprosy from other centres and who were referred to us
while on treatment for complications were excluded from
the study.

Method: Data on age, sex, occupation and personal habits
including smoking, alcohol intake and substance abuse were
collected from previous case records. Information on clinical
features with special reference to nerve thickening and nerve
function impairment were documented. Inability or reduced
ability to appreciate temperature, pain and fine touch were
considered as sensory function impairment. Water at 40°C
and at 25°C in test tubes were used to assess temperature
sensation, pin prick for evaluating ability to appreciate pain
and a wisp of cotton was used to check fine touch.!y Motor
impairment was diagnosed when less than grade 5 power
was recorded on voluntary muscle testing on the Medical
Research Council scale.”? Clinical evidence of involvement
of single nerve due to leprosy (nerve thickening associated
with nerve function impairment along the nerve supply) was
categorised as mononeuritis and asymmetric involvement
of multiple nerves as mononeuritis multiplex. Symmetric
involvement of multiple nerves was considered as
polyneuritis. Nerve tenderness and sudden onset or sudden
worsening of nerve function impairment when documented,
were noted. Grade 2 disability at the time of diagnosis was
recorded as per the WHO grading of disability.®! Laboratory
information (complete hemogram, random blood sugar
estimation, renal and liver function tests and serology for
human immunodeficiency and hepatitis B and C viruses)
was documented.

Patients  were
multibacillary
guidelines.b!
collected.

classified into paucibacillary  and
cases as per the WHO operational
Follow-up details when available were

The data were entered in Microsoft excel and analysed with
the SPSS for Windows, Version 16.0. (SPSS Inc., Chicago,
USA). The association between age, sex, occupation,
smoking, alcohol intake, multiple nerve thickening and
diagnostic delay with grade 2 disability was assessed
using the Chi-square test. A P value <0.05 was taken as
significant. To avoid the effects of confounding factors,
logistic regression model was applied.

Among the 879 leprosy cases diagnosed from the
Dermatology Department during the 10-year study period,
75 (8.5%) could be classified as pure neuritic leprosy
[Table 1]. Nerve biopsy was needed to confirm diagnosis
in three patients (ulnar cutaneous nerve in two patients
and radial cutaneous nerve in the third) all of whom had
borderline tuberculoid spectrum histologically. Twelve
patients underwent nerve conduction study.

There was a clear male predilection among leprosy cases
(1.9:1) which was more pronounced in pure neuritic cases
(59 males and 16 females; male to female ratio 3.7:1). Age of
the study group ranged from 14 years to 75 years with most of
the cases belonging to the 41-60 age group (36%) [Figure 1].

Forty one study subjects were manual labourers (54.7%).
Twelve of the 16 females were house wives (75%).

1 July 2007-30 June 2008 4(5.3) 75
1 July 2008-30 June 2009 13 (10.8) 120
1 July 2009-30 June 2010 6 (5.04) 119
1 July 2010-30 June 2011 11 (15.9) 69
1 July 2011-30 June 2012 9(9.5) 95
1 July 2012-30 June 2013 11 (12.9) 85
1 July 2013-30 June 2014 5(5.6) 89
1 July 2014-30 June 2015 4(5.3) 76
1 July 2015-30 June 2016 6(7.9) 76
1 July 2016-30 June 2017 6 (8) 75
Total 75 (8.5) 879
Age and sex profile of study group
80 77
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Figure 1: Age and sex distribution of the study population
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Ten persons used to drink alcohol (13.3%) and 28 were
smokers (37.3%).

Time interval between onset of symptoms and diagnosis
was 1 year or less in 42 patients (56%), more than a
year to 5 years in 23 patients (30.7%) and >5 years in
10 cases (13.3%). Thirty seven (49.3%) patients had
thickening of less than three nerves and 38 (50.7%) had
three or more thickened nerves. Mononeuritis multiplex
predominated in the study group (66 patients, 88%).
Mononeuritis was observed in nine patients (12%).

Most common nerves affected were ulnar nerve
(50 cases, 66.7%), lateral popliteal nerve (49 cases, 65.3%),
radial cutaneous nerve (20 cases, 26.7%) and sural nerve
(13 cases, 17.3%) [Figures 2 and 3].

Nerve palsy was detected in 51 cases (68%) and the
common nerves affected were ulnar nerve (28 cases, 37.3%)
and median nerve (18 cases, 24%) [Figure 4]. None of the
patients had nerve tenderness or nerve abscess. Trophic
ulcers were observed in 16 (21.3%) cases. Grade 1 disability
was noted in 15 (20%) and grade 2 in 60 (80%) patients at
the time of diagnosis [Table 2]. Sixty six (88%) patients
required multibacillary (MB) multidrug treatment (MDT)
and nine needed (12%) paucibacillary treatment.

Twenty six (34.7%) patients required treatment with
steroids either due to worsening of nerve function
impairment while on treatment (3 patients, 4%) or for
nerve palsy that appeared within 6 months preceding
diagnosis (12 patients, 16%) or for incomplete nerve palsy
(11, 14.7%). All the 26 patients showed improvement with
physiotherapy and systemic steroids (30 mg prednisolone
which was tapered at 24 weeks interval). Seventeen
(65.4%) of the 26 needed steroid treatment for <6 months
and >6 months treatment was required in 9 (34.6%) patients
as tapering of steroids worsened the nerve palsy. They
were managed with stepping up the dose of steroids and
attempting a slower taper. None of them received steroid
sparing agents. None of the study subjects had skin lesions
of leprosy in the past. None of them developed skin lesions
while on treatment. Follow up upto 1 year was available in
46 patients (61.3%) and skin lesions were not documented
during this period either in any of the study population.

Advancing age, manual labour, alcohol intake and
diagnostic delay of >5 years were found to be risk factors
for grade 2 disability at the time of diagnosis in this

Ulnar clawing 28 (37.3)
Clawing due to median nerve palsy 18 (24)
Wrist drop 0
Foot drop 6(8)
Trophic ulcer - hands 4(5.3)
Trophic ulcer - foot 12 (16)

study. But a statistically significant association was noted
only between age of the affected and grade 2 disability
on Chi-square analysis (P value 0.04) [Table 3]; but
on applying logistic regression model for doing away
with confounding variables, this also was found to be
insignificant. No association was noted for smoking, sex
of the affected and multiple nerve thickening (thickening
involving three or more nerves) with grade 2 disability at
the time of diagnosis.

Neuritic leprosy constituting 8.5% of total case load in
the current study was comparable to existing data which

Number of patients with thickened motor nerves

Facial nerve |1

Superficial peroneal nerve 14
Posterior tibial nerve 8
Lateral popliteal nerve 12 m Number of patients

Median nerve 3

Radial nerve

Ulnar nerve 50

0 10 20 30 40 50

Figure 2: Pattern of motor nerve thickening in study population

Pattern of sensory nerve thickening
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Figure 3: Pattern of sensory nerve thickening in study population

Number of patients with nerve palsy
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Figure 4: Pattern of nerve palsy in study population
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states that the incidence of pure neuritic leprosy in India
varies from 5-5 to 18% of total leprosy cases.””!! The
male predilection noted in pure neuritic leprosy fell
between the findings in previous studies on neuritic leprosy
[Table 4].5-1%121 The most common age group (41-60 years)
affected in this study was higher than that documented in
previous studies.[*!1%12

Age group (years)

0-20 (8) 4 (50)

21-40 (24) 5(20.8)

41-60 (34) 5(14.7)

61-80 (9) 1(11.1)
Sex

Male (59) 9(15.3)

Female (16) 6(37.5)
Occupation

Manual labourers (41) 5(12.2)

Others (34) 10 (29.4)
Alcohol intake

Yes (10) 0

No (65) 15 (23.1)
Smoking

Yes (28) 5(17.9)

No (47) 10 (21.3)
Nerve thickening
(no of involved nerves)

3 or more (38) 10 (26.3)

<337 5(13.5)
Delay in diagnosis (years)

0-1 (42) 11 (26.2)

>1-2 (11) 2(18.2)

>2-3 (5) 0

>3-4 (5) 1(20)

>4-5 (2) 1(50)

>5 (10) 0
Narang et al. 48 53 Below 30
*Kumar et al. 65 4.2 15-35
Mendiratta et al. 32 4.6 15-30
"Talwar et al. 42 10.7 -
Present study 75 8.5 41-60

2.6:1  Mononeuritis -

9.7:1  Mononeuritis

3.7:1  Mononeuritis 80

Our observation of manual labourers contributing >50% of
study group underscores the fact that nerves more prone
to trauma are likely to be affected in leprosy since manual
labourers are more likely to sustain trauma during their
profession. Another explanation for the same could be
the patient population seeking treatment in a government
institution usually belong to the low socioeconomic strata.['!

4 (50) 0.04
19 (79.2)
29 (85.3)

8 (88.9)

50 (84.7) 0.57
10 (62.5)

36 (87.8) 0.05
24 (70.6)

10 (100) 0.09
50 (76.9)

23 (82.1) 0.48
37 (78.7)

28 (73.7) 0.13
32 (86.5)

31 (73.8) 0.29
9 (81.8)

5 (100)

4 (80)

1 (50)

10 (100)

5.9:1 Mononeuritis 66.6 -

multiplex

None
multiplex

50 -
multiplex

Mononeuritis - Three patients
None

multiplex

*Kumar et al.: Two-year follow up was available in only 32/65 patients (49.2%) and none of them developed skin lesions during this period.
"Talwar et al.: The study also included data on 20 cases of pure neuritic leprosy managed with dapsone monotherapy; the information on only
those patients who received multidrug therapy (paucibacillary type) are shown in the table. ‘Present study = 1-year follow up was available
in 46 patients and none of them developed skin lesions during this period
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The diagnostic delay of 1-5 years observed in significant
percentage of study subjects and a delay of >5 years
observed in >10% of patients highlights the need to increase
awareness regarding this not so uncommon manifestation
of the disease in our country as recommended by others as
well.l!

Half of the study group manifesting mononeuritis multiplex
was discordant to certain studies; but consistent with
certain others.[!-10:12.13]

A slight preference for involvement of upper limb nerves
was observed in our study which was supported by
existing data but certain other studies have documented a
predilection for lower limb nerves.[%:10:121

One interesting observation in this study was the
absence of patients with radial nerve palsy, though there
were >10% patients manifesting thickened radial nerves.
On the contrary, median nerve thickening was documented
in only 4% cases; but 24% of study subjects had features
of median nerve palsy. The disparity noted between nerve
function impairment and nerve thickening with respect to
median nerve in our study could be explained on the basis
of pressure effect exerted by the unyielding carpal tunnel
on even a slightly inflamed median nerve. A diagnosis of
neuritic leprosy was considered since all of them had at
least one other nerve with thickening and nerve function
impairment along its course. This observation of ours was
discordant to the findings of Nascimento who suggested that
median nerve compromise is a rare finding in leprosy.!'¥

Absence of features of acute neuritis (nerve tenderness) and
hence absence of features of type 1 lepra reaction observed
in our patients were unlike the findings of others.l*!>] But
the acute worsening of symptoms following MDT in three
of our cases, the nerve palsy setting within 6 months’ time
in 12 others and a good response observed for systemic
steroids in 26 cases with nerve palsy indicates a role for
subacute neuritis in at least some of our patients. The
efficacy of systemic steroids in recent onset nerve function
impairment noted by us were in concordance with the
findings of Narang et al.'”

Neuritic leprosy not progressing with appearance of skin
lesions documented by us was similar to the observation
of Mahajan et al.l' Though Talwar et al. has documented
appearance of skin lesion following completion of
treatment in leprosy, most of them had received dapsone
monotherapy.['3]

A high percentage of neuritic leprosy cases (80%)
developing grade 2 disability by the time of diagnosis
documented by us was consistent with existing data and is
attributed to the inherent nature of disease with early nerve
involvement and damage. The delay in diagnosis in the
absence of skin lesions might have also contributed.[!-1013.14]
This statistics of grade 2 disability in 80% of 75 pure
neuritic cases, cannot be used to describe the prevalence

of grade 2 disability at the time of diagnosis in leprosy
in the community since the patients attending a tertiary
referral unit usually have more severe manifestations. To
estimate the actual prevalence of grade 2 disability at the
time of diagnosis in leprosy we need multicentre studies
incorporating primary, secondary and tertiary care centres.
Still 80% of new cases of pure neuritic leprosy attending
a tertiary centre having grade 2 disability calls for urgent
measures to improve the early case detection rate in leprosy
as a whole and pure neuritic leprosy in particular.

Previous studies have documented multiple nerve
thickening, pure neuritic spectrum of leprosy and
delay in diagnosis to be major risk factors for grade 2
disability.">!% The risk factors noted for the same by us
(though statistically insignificant) were advancing age,
manual labour, alcohol intake and diagnostic delay of
>5 years. The lack of association noted between multiple
nerve thickening and grade 2 disability in the study may
be reflection of the study done in a tertiary referral centre,
since patients with more severe symptoms are likely to seek
treatment in a referral centre. Hence those without grade 2
disability may either be detected during field surveys or
in primary care centres. All 75 of our patients manifesting
either grade 1 or 2 disability support this argument.

The main limitation of the current study was its retrospective
nature. The information is based on data collected by
different dermatologists over a period of time and response
to treatment with respect to nerve function impairment was
recorded only in those who received systemic steroids as
it was necessary for tapering steroids. Since the study was
carried out in a tertiary referral centre, it does not reflect
the status of the disease in the community. Lack of data on
follow up of all treated cases to determine the chance of
developing skin lesions in treated pure neuritic leprosy was
another drawback.

Despite these limitations, we were able to gather
information on the clinical patterns and the greater risk of
disability associated with pure neuritic leprosy.

The clear male predilection noted for this disease and the
high percentage of nerve function impairment observed in
the study group involving the important sensory and motor
nerves of upper and lower limbs indicates the burden, this
disease inflicts on the society by often affecting the sole
bread winner of a family. Our finding of mononeuritis
multiplex as the most common presentation of pure
neuritic leprosy (88%) points to the crippling potential
of this disease if not diagnosed early. High percentage of
study subjects manifesting grade 2 disability at the time of
diagnosis highlights the need to train health care workers
to detect nerve thickening and thus ensuring early detection
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of cases through field surveys since unlike in leprosy with
skin lesions, diagnosis of pure neuritic leprosy requires
clinical expertise to detect thickened nerves. Early referral
of suspected neuritic leprosy cases can be confirmed by
utilising sophisticated techniques like high-resolution
ultrasound in higher centres.

The first author expresses sincere gratitude to the Indian
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