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Abstract: Pure neuritic leprosy (PNL) is a rare clinical variant of leprosy, especially in children. This variant of leprosy only involves
peripheral nerves without skin involvement or acid-fast bacilli (AFB) found on slit-skin smear examination. The challenging diagnosis and
establishment of PNL due to the absence of skin lesions often lead to disability. A case of PNL with grade 2 disability of hands and feet in
a 16-year-old boy was reported. The patient has been living in a leprosy-endemic area and has a history of contact with people who have
symptoms of leprosy. On physical examination, there were finger contractures on both hands and feet, accompanied by bilateral ulnar,
common peroneal, and posterior tibial nerve enlargement without any skin lesions. No AFB was found on the slit-skin smear examination.
The diagnosis of PNL was established by the mononeuritis multiplex detected on the nerve conduction examination and the histopatho-
logical examine from the biopsy of the left ulnar nerve, which showed lymphocyte infiltration. The patient was treated with multidrug
therapy for multibacillary leprosy and consulted with the Department of Physical Medicine and Rehabilitation and the Department of
Orthopaedics and Traumatology for contracture management. Clinicians need to be aware of the signs and symptoms of PNL in order to
avoid delays in diagnosis and treatment, as the diagnosis and establishment of PNL remain challenging.
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Introduction

Leprosy is a chronic granulomatous infectious disease caused by Mycobacterium leprae (M. leprae)' or
M. lepromatosis,” primarily targeting the Schwann cells of the nervous tissue.> It is one of the most common causes
of non-traumatic peripheral neuropathy worldwide.? Invasion of Schwann cells by bacteria induces inflammation and
fibrosis, resulting in nerve dysfunction and limb deformities.’

Pure neuritic leprosy (PNL) is a rare clinical variant of leprosy, characterized by peripheral nerve involvement without skin
lesions or the detection of acid-fast bacilli (AFB) in slit-skin smear examination. Peripheral nerve dysfunction, with or without
peripheral nerve thickening, constitutes the common manifestation of nerve involvement in PNL.* PNL occurs in 4-8% of
leprosy cases, and it also rarely develops in children.” Indonesia currently ranks third globally for the highest number of leprosy
cases, following India and Brazil.' However, the incidence and prevalence of PNL in Indonesia are not well-established.

Delays in diagnosing PNL are more common compared to other clinical variants of leprosy due to the absence of skin lesions
or AFB in slit-skin smear examinations.”° This delay in diagnosis often leads to disabilities in PNL patients.>’ According to
a study by Pitta et al® in Brazil in 2021, it was found that a higher percentage of PNL cases (78.8%) presented with disabilities
compared to other types of leprosy (40.3%) at the time of initial diagnosis. Disability refers to impairment or limitations in
physical activities for an individual. As per the World Health Organisation (WHO), grade 2 disability in leprosy indicates visible
physical abnormalities, especially in the eyes, hands, and feet.” In most cases, grade 2 disabilities were already present at the time
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of PNL diagnosis.™’ Therefore, comprehensive knowledge of the signs, symptoms, and various diagnostic examinations for
confirming PNL by clinicians is crucial in preventing disabilities associated with PNL,” especially in children.

This case report aimed to present a rare occurrence of PNL, which is a rare case, in a child complicated by grade 2
disabilities on hands and feet at the time of the initial diagnosis.

Case lllustration
A 16-year-old high school student was referred to the Tropical Dermatology Clinic at the tertiary referral hospital in West
Java, Indonesia, with a finger and toe deformity suspected to be due to leprosy.

In the last 12 years, until three months prior to consulting, the patient experienced multiple paresis followed by
contracture that occurred in a random order on some of his fingers and toes. Seven years before the consultation, the third
toe of the left foot underwent amputation due to a chronic, non-healing ulcer. However, the family did not seek medical
attention for the multiple contractures that had occurred. The patient was taken for treatment by a surgeon at the local
hospital, then referred to the Department of Plastic Surgery and Reconstruction at our hospital, and later consulted at our
clinic due to suspected leprosy.

The patient was born and raised in an endemic leprosy area, living at home with his unaffected parents and an older
brother. However, when the patient was two years old, their family was frequently visited by a neighbor who had clawed
hands as a result of perhaps having leprosy. A physical examination indicated normal vital signs, with the exception of
being underweight. A dermatological examination revealed no leprosy-related skin lesions (Figure 1). The patient had

Figure | No leprosy-related skin lesions were seen.
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contractures in both hand’s third, fourth, and fifth fingers (Figure 2), as well as hypothenar and thenar muscle atrophy.
Amputation of the third left toe, contracture of the first right toe, contractures in the toes of the left foot’s toes, trophic
ulcer, and hypertrophic scar were among the lower extremity injuries (Figures 3 and 4). Enlargement was observed in
both the ulnar nerves, common peroneal nerves, and posterior tibial nerves, with string-like consistency. AFB was not
detected in the skin smears from both the earlobes and the back of the left hand.

Serological testings for anti-phenolic glycolipid-1 (PGL-1) immunoglobulin (Ig)M and IgG antibodies were non-
reactive. However, since the case happens in an endemic leprosy area, further investigation was carried out. The patient
was consulted with the Neurology Department, and nerve conduction studies (NCS) were performed that showed
mononeuritis multiplex. An attempt to rule out other conditions that may result in peripheral neuropathy has been
made. Histopathological nerve examination with hematoxylin eosin staining revealed axon and Schwann cell within
normal limit (Figure SA and B), fibroblast cells in between within normal limit (Figure 5C and D), and lymphocytic
infiltration in the fibrocollagen stroma (Figure SE). No AFB was detected in the histopathological examination of the left
ulnar nerve biopsy as shown in 20x magnification (Figure 6A and B) in 200x magnification. The patient was diagnosed
with PNL with grade 2 disability. Therefore, the patient received multidrug therapy (MDT) for multibacillary leprosy.

Figure 2 Finger deformities.

Figure 3 Toe deformity of the right foot with trophic ulcer and hypertrophic scar.

International Medical Case Reports Journal 2025:18 htps: 197



Gunawan et al

Figure 4 Toe deformities of the left foot.

Figure 5 Histopathological nerve examination with hematoxylin eosin staining revealed axon and Schwann cell within normal limit (A) in 20x magnification and (B) in 100x
magnification (for parts enclosed within the black box), fibroblast cells in between within normal limit (C) in 20x magnification and (D) in 200x magnification (for parts
enclosed within the black box), and (E) lymphocytic infiltration in the fibrocollagen stroma (black arrow).
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Figure 6 No AFB were found in histopathological nerve examination with Fite-Faraco staining as shown (A) in 20x magnification and (B) in 200x magnification (for parts
enclosed within the black box).

The patient also consulted with the Department of Physical Medicine and Rehabilitation and the Department of Surgery
for the management of disabilities. The patient had recurrent severe reversal reactions throughout a follow-up period of
14 months, which resolved after systemic corticosteroid therapy. At the end of the follow-up, the slit-skin smear

examination revealed no AFB and no further development of the signs and symptoms of leprosy.

Discussion

PNL was first identified by Wade in 1952 and accepted as one of the leprosy subtypes by the International Congress in
Madrid in 1953, later incorporated into the classification of the Indian Association of Leprologists (IAL) in 1955.%!°
However, PNL is not included in the widely used Ridley-Jopling classification.” The prevalence of PNL in India varies
from 4.3-5.6% in Northern India to 17.7% in Southern India.* PNL occurs more frequently in males than females, with
a ratio of 3.7:1, predominantly in the age group of 41-60 years.” In a study by Bhalla et al® in Northern India in 2022, it
was found that PNL mostly occurred in the age group of 15-35 years (63%), with 3 (7%) cases occurring in those <14
years old. The patient in this case report is a 16-year-old boy.

Clinical characteristics of PNL include sensory nerve dysfunction with or without motor nerve impairment and
enlargement of peripheral nerves. The condition must be accompanied by the absence of skin lesions and the absence of
AFB in the slit-skin smear examination. Peripheral nerve enlargement is found only in 40-75% of PNL cases.''
Histopathological examinations may yield varying results.®> According to a study by Rodriguez et al'? in Colombia in
2013, diagnostic criteria for PNL include: (1) clinical signs and symptoms of nerve dysfunction with or without nerve
enlargement; (2) neuritis or perineural inflammation in nerve biopsy; (3) finding of AFB in nerve biopsy; (4) polymerase
chain reaction (PCR) examination with positive results for M. leprae deoxyribonucleic acid (DNA); (5) detection of
positive IgM antibodies anti-PGL-1; and (6) abnormal findings in NCS'*'? after ruling out causes other than leprosy.'?
Additionally, research conducted by Razdan et al'® revealed that the diagnosis of PNL can be improved using a non-
invasive method, which is NCS. Individuals with peripheral nerve disturbances with or without nerve enlargement living
in leprosy-endemic areas should be managed as PNL.' The management should be carried on even without AFB findings
in a slit-skin smear examination or nerve biopsy and negative results in an anti-PGL-1 antibody or PCR examination.'?
The diagnosis of PNL in this case was confirmed based on clinical symptoms, including the finding of nerve enlargement
in several peripheral nerves accompanied by motor function disturbances in the form of contractures in the fingers and
toes, without skin abnormalities, and the absence of AFB in a slit skin smear examination. Histopathological examination
of the ulnar nerve biopsy showed lymphocytic inflammatory cell infiltration, indicating perineural inflammation. Nerve
conduction studies revealed sensory neuropathy in the right peroneal nerve and motor neuropathy in the right peroneal
and left ulnar nerves. The finding suggested mononeuritis multiplex. The patient lives and grew up in Karawang District,

one of the endemic leprosy areas in West Java, Indonesia.
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Serological testing by detecting IgM antibodies against PGL-1 can aid in diagnosing PNL.* The sensitivity and
specificity of this test in PNL are 21% and 91%, respectively, with higher sensitivity in MB-type PNL compared to PB-
type PNL.? IgM anti-PGL-1 testing can also be used to assess therapy response in PNL.® IgM anti-PGL-1 testing can also
be used to assess therapy response in PNL* The IgM anti-PGL-1 test in this case report showed a negative result. This
could be due to the low sensitivity (21%) of the IgM anti-PGL-1 test in PNL.

The nerve biopsy is the gold standard examination for confirming PNL diagnosis, and tissue should ideally be taken
from the sensory nerves innervating the affected area.' The definitive diagnosis of PNL is made based on the presence of
AFB in a nerve biopsy.'* However, this examination has low sensitivity and carries a high risk of nerve injury.* In a study
by Hui et al'* in India in 2015, AFB was found in only 24 (52.17%) out of 46 PNL patient nerve biopsies. In a study by
Jardim et al'® in Brazil in 2004, AFB was found in only 4 (21%) out of 19 PNL patient nerve biopsies. This might be due
to the small number of bacteria.'* Furthermore, there is a high possibility of failure to obtain infected nerve tissue
because the infection does not occur uniformly along the nerve fibers.'?

Changes in histopathology such as reduced myelinated nerve fibers, perineural thickening, endoneurial fibrosis, and
endoneurial infiltrate can aid in confirming the diagnosis of PNL if AFB is not found.*'* A study of nerve biopsy
specimens from 19 PNL patients in Brazil showed that in the nerve biopsy specimens with AFB-negative inflammatory
infiltrate, the predominant cell was the lymphocyte, accompanied by epithelioid granulomas. Meanwhile, the nerve
biopsy specimens with AFB-positive lepromatous infiltrates revealed easily identifiable macrophages.'> The finding of an
intraneural epithelioid granuloma is especially significant in confirming the diagnosis of PNL.'? However, such
granulomas were found in only 14% of cases in a study by Jardim et al.'®

The PCR examination of nerve tissue can help to confirm the diagnosis if AFB is not found in the histopathological
examination of nerve biopsies.'>'”'® In this patient, AFB was not found in histopathological examination with
Hematoxylin-Eosin staining and Fite Faraco in the left ulnar nerve, and PCR examination was not conducted due to
insufficient tissue specimens from the nerve tissue biopsy. However, lymphocytic infiltration was seen in the nerve
biopsy specimen, supporting the diagnosis of leprosy.

Clinical manifestations due to nerve involvement in leprosy occur after nerve fiber damage reaches 30%. Therefore,
diagnostic tests to detect nerve damage are important to perform, even if no clinical manifestations are found.'? NCS is
the most sensitive modality to detect subclinical neuropathy.'? It is more sensitive to detect nerve function disturbances
than a physical examination. Many abnormal NCS findings are obtained in nerves that are not enlarged.'® Hence, it is
recommended for all PNL cases™'® to aid in diagnosis.*'* The nerve function pattern observed in PNL can be axonal
neuropathy, demyelination, or a combination of both.'* Demyelination patterns are more common in the initial stages of
leprosy-related nerve damage, and axonal patterns indicate chronic nerve damage in leprosy.'® Nerve involvement in
leprosy may manifest as mononeuritis, mononeuritis multiplex, or polyneuritis. The latter is an accumulation of
mononeuritis multiplex involving many nerve roots.'' Jardim et al'® in Brazil conducted an investigation using NCS
involving 19 PNL patients, revealing axonal patterns (94.7%) and demyelination (0.5%). Mononeuritis multiplex was the
most frequent presentation (78.9%), followed by mononeuritis simplex (10.5%), and polyneuritis (10.5%). Similar results
were obtained in the study involving 52 PNL patients by Pitta et al'® in Brazil. According to the 10-year observation by
Kolleri et al’ in India, the most commonly affected nerves were the ulnar nerve, common peroneal nerve, radial nerve,

and sural nerve. In the study by Rodriguez et al'?

in Colombia, the most commonly affected nerves were the ulnar nerve,
radial nerve, common peroneal nerve, median nerve, great auricular nerve, and posterior tibial nerve. These nerves are
superficially located in areas with temperatures between 33°C and 36°C, and are susceptible to trauma, potentially
serving as entry points for M. leprae.'? The NCS results in this patient showed mononeuritis multiplex, which consisted
of sensory neuropathy in the right peroneal nerve as well as motor neuropathy in the right peroneal and left ulnar nerves.

Pure neuritic leprosy can be classified as paucibacillary or multibacillary for treatment purposes.”'” The National
Leprosy Eradication Programme (NLEP) categorises therapy for PNL based on the number of involved nerves.> In
paucibacillary type PNL, involvement occurs in only one nerve, while multibacillary type PNL involves more than one
nerve.'® The patient in this case report was classified as having multibacillary type PNL according to NLEP criteria due

to the involvement of more than one nerve, hence receiving multidrug therapy for multibacillary leprosy.
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Signs and symptoms of neuritis or acute neuropathy are indications for systemic corticosteroid therapy at a dose
equivalent to prednisone 1 mg/kgBW/day."® Prednisone is the primary therapy for neuritis as it can reduce edema,
produce immunosuppressive effects, and reduce scar tissue formation after inflammation, thus inhibiting the progression
of peripheral neuropathy and even aiding in the recovery of ongoing early damage.”’ The patient in this case report
experienced two episodes of type I leprosy reaction, one at the beginning of MDT therapy and the other after six months
of treatment, due to physical and psychological fatigue. The manifestations of leprosy reaction in this patient were
pressure pain on the nerves during the first episode and sensory nerve function impairment without other symptoms
during the second episode. The leprosy reaction in this patient was treated with gradually reduced prednisone at a dose of
40 mg/day, along with education on managing physical and psychological fatigue.

Leprosy reaction is an acute inflammatory episode occurring in the chronic clinical course of leprosy.” This reaction is
found in 30-50% of leprosy cases,® in the form of type 1 and type 2 leprosy reactions.” Leprosy reaction can occur
before, during, or after MDT due to acute changes in the host’s immune response to M. leprae.® Neuritis is the main
cause of nerve damage in leprosy and can occur during leprosy reactions, as well as being an isolated event.® Neuritis can
be accompanied by pain along the inflamed nerve fibers,® but it can also manifest solely as nerve function impairment,
without other known symptoms, known as silent neuritis.®'"** According to Pitta et al® in Brazil in 2022, studying 52
PNL patients and 67 patients with other types of leprosy, leprosy reactions occurred more frequently in other clinical
variants of leprosy (59.7%) compared to PNL (23.1%). However, silent neuritis is more commonly found in PNL cases
compared to other types of leprosy because the presence of M. leprae within Schwann cells in the peripheral nerves can
trigger nerve damage, even without the accompanying host inflammatory response.®'!

Disability is a major factor leading to social stigma®’ and can cause a significant social impact and economic
burden.?! WHO classifies the levels of disability in leprosy as: (1) Grade 0, meaning no nerve function impairment due to
leprosy; (2) Grade 1, indicating no visible deformities due to leprosy on hands, feet, or eyes, with vision >6/60; and (3)
Grade 2, showing visible deformities on hands, feet, or eyes, with vision <6/60.” Nerve damage in leprosy is caused by
either M. leprae invasion or leprosy reactions.’ It is the main factor underlying the development of disabilities.”® Motor
nerve imbalance due to nerve damage can lead to deformities like claw hands and claw toes.”* Neglected or poorly
managed sensory and motor nerve function impairments in leprosy can progress to secondary complications like
contractures and ulcers.>*?* Physical disability and nerve damage-related deformities are the most severe complications
of leprosy.”'** Grade 2 disability is more common in PNL than in other clinical variants of leprosy due to delays in
diagnosis and therapy initiation.” According to a study by Narang et al’ in India in 2016, grade 2 disability was found in
66.7% of PNL cases at diagnosis. Additionally, the study by Kolleri et al® in India in 2019 found a higher prevalence of
grade 2 disability, reaching 80% of PNL cases at diagnosis.

From the study conducted by Goncalves et al** in Brazil in 2009, it was found that with pharmacological and non-
pharmacological interventions, 43.2% of leprosy patients with grade 1 disabilities improved to grade 0, while in patients
with Grade 2 disabilities, 21.3% showed improvement to grade 1 and 20% improved to grade 0. Non-pharmacological
interventions for leprosy disability management include physiotherapy and reconstructive surgery.>>** Physiotherapy and
bandaging are performed to maintain muscle strength, prevent contractures, restore joint mobility, and preserve skin
elasticity, thus preventing deformities.> Before and after reconstructive surgery, physiotherapy is crucial to maintaining
limb function.”>> The patient in this case report experienced grade 2 disabilities at diagnosis, including contractures of
the fingers and toes. The patient was referred to the Physical Medicine and Rehabilitation Department for further
management of physical deformities and was also planned for consultation with the Orthopedics and Traumatology
Department.

Malaviya®® categorized the levels of leprosy disabilities based on the provided management to facilitate selection and
prevent delays in addressing these disabilities. Grade 1 disability includes reduced sensory nerve function in the hands
and feet; Grade 2 disability involves mild hand bone injuries and resorption, trophic ulcers, and claw toes on the feet;
Grade 3 disability includes claw fingers, thumb weakness, wrist drop in hands, and foot drop in feet; Grade 4 disability
comprises significant contractures and resorption in finger and toe bones. Grade 1 and 2 disabilities can be managed by
doctors in basic healthcare facilities. Grade 3 disability is a deformity due to muscle weakness that can be addressed with
early surgical intervention, while Grade 4 disability involves apparent deformities requiring more complex surgical
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management.*? Tendon transfer is a surgical intervention that can correct claw hand and claw toe conditions.
only be performed once joint stiffness has been addressed.® Surgical contracture release procedures need to be carried
out before tendon transfer in patients with contractures not responsive to physiotherapy. Intensive physiotherapy is
required post-contracture release to maintain range of motion. Contracture release cannot be performed simultaneously
with tendon transfer because immobilization is necessary for tendon recovery after transfer.”® The patient in this case
report experienced contractures at diagnosis, leading to a consultation with the Orthopedics and Traumatology
Department and planning for contracture release and tendon transfer surgery after the patient completes school.

Trophic ulcers frequently observed in leprosy on the feet are suspected to be due to sensory disturbances in the feet, which
are often undetected before the occurrence of a wound.?® Trophic ulcers are caused by continuous pressure-related ischemia,
resulting in tissue necrosis.”’ This type of ulcer typically has distinct borders, occurs in bony prominence areas, is resistant to
topical and systemic antibiotic therapies, and tends to recur.* During observation, the patient in this case report experienced
recurring trophic ulcers that were difficult to heal on both feet due to foot deformities causing difficulty and impaired
movement when standing and walking. The condition led to frequent trauma and abnormal pressure distribution on the feet.

Principles of trophic ulcer management involve cleaning the ulcer and surrounding tissue, keeping the ulcer
consistently clean with bandaging, and providing foot rest.”’>° Hydrocolloid wound dressings can maintain a moist
environment to facilitate keratinocyte migration to the ulcer’s base.*® Education on cleaning, bandaging, and resting the
ulcerated foot has been provided to the patient in this case report, along with the application of hydrocolloid wound
dressings to hasten the ulcer healing.

Conclusion
There are still challenges in the diagnosis of PNL. Therefore, clinicians need to have a thorough understanding of the
signs and symptoms of PNL in order to avoid delays in diagnosis and treatment.
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