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ABSTRACT
Pure neuritic leprosy has always been an enigma due to its clinical and management
ambiguities. Although only the Indian Association of Leprologist’s classification recognizes
‘pure neuritic leprosy’ as a distinct sub group of leprosy, cases nonetheless are reported from
various countries of Asia, Africa, South America and Europe, indicating its global relevance. It
is important to maintain pure neuritic leprosy as a subgroup as it constitutes a good percentage
of leprosy cases reported from India, which contributes to more than half of global leprosy
numbers. Unfortunately, a high proportion of these patients present with Grade 2 disability at
the time of initial reporting itself due to the early nerve involvement. Although skin lesions are
absent by definition, when skin biopsies were performed from the skin along the distribution
of the affected nerve, a proportion of patients demonstrated leprosy pathology, revealing
sub-clinical skin involvement. In addition on follow-up, skin lesions are noted to develop in
up to 20% of pure neuritic leprosy cases, indicating its progression to manifest cutaneous
disease. Over the decades, the confirmation of diagnosis of pure neuritic leprosy has been
subjective, however, with the arrival and use of high-resolution ultrasonography (HRUS) for
nerve imaging, we have a tool not only to objectively measure and record the nerve thickening
but also to assess the morphological alterations in the nerve including echo texture, fascicular
pattern and vascularity. Management of pure neuritic leprosy requires multidrug therapy
along with appropriate dose of systemic corticosteroids, for both acute and silent neuritis.
Measures for pain relief, self-care of limbs and physiotherapy are important to prevent as
well as manage disabilities in this group of patients.
Key words: Current status, evaluation, investigations, high resolution ultrasonography, pure
neuritic leprosy

INTRODUCTION
The most important consequences of leprosy are the
direct result of involvement of peripheral nerves.
But for the involvement of peripheral nerves and
subsequent deformities, leprosy would have been
a simple disease and definitely a disease without
stigma.[1] Neuritis in leprosy is usually a sub-acute,
demyelinating and non-remitting event involving
cutaneous nerves and larger peripheral nerve trunks.
The nerves are immune protected sites due to the
inherent blood-nerve barrier. Individual nerve fibers
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covered by endoneurium are grouped and held
together to form nerve fascicles by dense connective
tissue constituting the perineurium, along with the
blood vessels traversing it. The perineurium forms an
effective barrier between the nerve parenchyma and
the blood and tissue fluids. During injuries or infections
such as leprosy, this barrier can be breached. The
pathogenic bacterium Mycobacterium leprae has the
unique ability to infect Schwann cells and axons. The
presence of Mycobacterium leprae in Schwann cells
evokes very little inflammatory response initially, but
after a few months to years, the antigenic products
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of Mycobacterium leprae initiate an immunological
recognition and response.
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neuritic leprosy as one of the types and named it “pure
neuritic type of leprosy”, avoiding the term “poly”
which refers to the number of nerves.

HISTORY OF NEURAL LEPROSY
Leprosy from ancient times was known to cause skin
patches associated with hypo/anesthesia. When the
anatomical basis for sensory supply of skin through
nerves and nerve trunks was established during the
period of medical renaissance, pathologists of the
19th century who performed full-length dissections
of peripheral nerves in cadavers of leprosy patients
described an ascending neuritis observed by them.
Their reports of the macroscopic findings described
neuritis of cutaneous nerves originating near the skin
lesions and in their subcutaneous trunks, extending
proximally for variable distances, ultimately
affecting larger nerve trunks and the branches
joining them.[2] The extent and type of skin lesions,
along with the presence of anesthesia, formed the basis
for classification of leprosy in the 19th century. Albert
Neisser, in 1903 for the first time mentioned a “neural
type of leprosy” and added “lepra nervorum” to the
“nodular” and “anesthetic” forms of leprosy already
accepted until then.[3] However, “neural leprosy” with
only nerve involvement without obvious skin lesions
as a separate type of leprosy was first proposed by
Wade in 1952. At the International Leprosy Congress,
Madrid in 1953, the technical committee included
“neuritic leprosy” as one subtype amongst the major
groups of leprosy.
The Indian Association of Leprologists (IAL)
recognized “neural leprosy” as a distinct type of
leprosy and included it in their official six group
classification in 1955 and named it “polyneuritic
leprosy.” The classification committee noted that the
relative prevalence of different forms could vary in
different countries and in different parts of the same
country. The “neuritic type” was more common in the
Indian subcontinent compared to other countries of the
world.[3] This classification was followed and used by
the National Leprosy Eradication Programme (NLEP)
of India. The widely accepted classification for leprosy
proposed by Ridley–Jopling in 1966 based on clinical,
histological and immunological criteria does not
include “neuritic leprosy” in its five-group system.
The reason could be the limitations imposed by the
criteria they adopted for proposing this classification.
The 1982 IAL classification of leprosy persisted with

Classification of leprosy for therapeutic purposes,
first proposed by WHO in 1982, along with the
introduction of multidrug therapy, divides leprosy
into two categories, paucibacillary and multibacillary,
based on skin smear status of the patient and number of
skin lesions. No specific mention of “neuritic leprosy”
is made in this classification. Leprosy authorities in
all countries of the world, including National Leprosy
Eradication Programme (NLEP) and International
Federation of Anti-Leprosy Associations (ILEP) are
following this classification for therapeutic purposes.
It is appropriate here to emphasize that some workers
consider leprosy to be much more diverse and complex
than can be adequately represented in the two-part,
“paucibacillary/multibacillary” categorization and
that such oversimplification fosters the illusion that
this disease is simple and easy to understand or
eliminate.[2,4] Nonetheless, the WHO paucibacillary
and multibacillary classification of leprosy is the only
one being followed worldwide in field conditions in
leprosy endemic countries.
PURE NEURITIC LEPROSY AS AN ENTITY
The original definition of pure neuritic leprosy as
approved by IAL in the five-type classification of
leprosy of 1982 is as follows: “In this type of leprosy,
there are no skin lesions.[5] Larger nerve trunks or
their branches are enlarged. There is a sensory loss
in the areas of distribution of the nerves. Single or
multiple nerves may be involved. Skin smears are
negative. Lepromin reaction is generally positive, but
sometimes may be doubtful or negative. The histology
could be of tuberculoid, borderline or non-specific
type.”[5] Despite this elaborate definition, pure neuritic
leprosy as a type of leprosy has always been an enigma
as clinical and management ambiguities still remain.
Nonetheless, there is a worldwide acceptance of pure
neuritic leprosy as a distinct type of leprosy. Studies
from various countries indicate that this is observed
around the world confirming its relevance as a
subtype of leprosy.[6-9] Other terms that have been used
as synonyms for pure neuritic leprosy in the literature
include neural, neuritic, pure neural, primary neural,
primary neuritic, purely neural or poly-neuritic
leprosy.[10]
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PREVALENCE
According to Indian studies, pure neuritic leprosy
constitutes about 4–18% of leprosy patients.[11] It is
reportedly higher in South India comprising up to 18%
of new cases. Pure neuritic leprosy is more common in
men and it is most common in the 15–30 age group.[12]
It is less commonly reported in some parts of the world
such as Africa. Although the exact reason for this is not
known, it could be epidemiological, as multibacillary
leprosy is more common in Africa, unlike in India
where paucibacillary leprosy is more common.
PATTERN OF NERVE INVOLVEMENT
In pure neuritic leprosy, in general, upper limb nerves
are more commonly involved, of which ulnar nerve is
the most common. In the lower limb, lateral popliteal
nerve is the most common nerve involved, followed
by the posterior tibial and sural nerves. However,
any nerve trunk or cutaneous nerve can be involved
by pure neuritic leprosy, e.g., supraorbital, great
auricular, dorsal cutaneous branches of radial, ulnar
and superficial peroneal (musculocutaneous) nerve.
Selective involvement of the facial nerve branches
was also reported.[8] Mononeuritis is the most common
presentation of pure neuritic leprosy. However,
mononeuritis multiplex which is involvement of
multiple unrelated and distant nerve trunks is also
observed. In a large study on pure neuritic leprosy
from India, it was noted that 26% were mononeuritic
while in 39% of cases more than one nerve trunk
was involved, either on the same limb or on different
limbs.[13] Although “polyneuritic” type of pure
neuritic leprosy is reported, some workers prefer
to call it “moneuritis multiplex summation.”[12,14,15]
Symmetrical polyneuritis is uncommon in pure
neuritic leprosy and if observed, calls for thorough
clinical and bacteriological examination to rule out
lepromatous leprosy.
SKIN CHANGES IN PURE NEURITIC LEPROSY
In pure neuritic leprosy, skin along the distribution
of the affected nerve is usually hypo-anesthetic or
anesthetic, and as a rule, no classical leprosy skin
lesions/patches should be present. However, depending
on the severity of sensory and autonomic dysfunction,
there could be a variable degree of hypo/anhidrosis,
xerosis, fissuring and ulcers along its distribution.
In addition, if the nerve involved in pure neuritic
254

leprosy is a mixed nerve, there could be motor nerve
function impairment, observed as weakness/paralysis
of muscles and loss of muscle mass, progressing to
deformities.
NERVE CHANGES IN PURE NEURITIC LEPROSY
By the time patient arrives at the clinic the affected
nerve in pure neuritic leprosy is significantly
thickened. Sometimes, it can be nodular or beaded
and occasionally, in 5–10% of cases, abscess formation
is observed. Symptoms of nerve pain can precede
clinical diagnosis by a few months to years. Proof
of leprosy as a cause of pure neuritic leprosy needs
histological evidence which is often sought in affected
peripheral nerves. This may be problematic as nerve
biopsy is limited by sampling errors, low sensitivity
and permanent nerve deficit as functioning nerves
often need to be sacrificed.[16]
Some workers observed that nerves of pure neuritic
leprosy showed a narrow histological spectrum, ranging
from tuberculoid to mid-borderline leprosy only, while
others found the entire spectrum from lepromatous
changes with acid-fast bacilli to tuberculoid
reactions with epithelioid granulomas.[14,16,17] In a
histopathological study of skin and nerve biopsies
in 17 pure neuritic leprosy patients at Karigiri, India,
seven (41.2%) were classified in the lepromatous group
and 10 (58.8%) in the non-lepromatous group.[18] This
study proposed that histological classification would
have a bearing on duration of treatment and for their
subsequent ‘release from treatment’ (RFT). In a study
at JALMA, Agra, India, where nerve biopsies were
taken in 39 out of 108 pure neuritic leprosy cases,
although all of the patients were skin smear negative, a
significant proportion showed lepromatous histology
and nearly two third had a moderate-to-heavy bacterial
load within the nerves.[19] In addition, it was observed
that there was no relation to clinical parameters such
as the number and distribution of affected nerves or
the type of immune response.[10]
HISTOPATHOLOGY OF APPARENTLY NORMAL SKIN AND
NASAL MUCOSA IN PURE NEURITIC LEPROSY
By definition, patients with pure neuritic leprosy
should not have clinical skin lesions. However, when
skin biopsies were performed in the area of distribution
of affected nerves in pure neuritic leprosy, interesting
histopathological findings were observed. In a study
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of 65 patients, skin histopathology from the area of
sensory loss revealed non-specific inflammation in
the dermis in a majority of patients, with perineural
inflammation in a few.[13] However, another study
showed histopathological changes of leprosy in the
apparently normal looking skin of 32.1% patients with
12.7% of them having either epithelioid or macrophage
granulomas.[20] This study concluded that the absence
of visible hypopigmented skin lesions in these
patients is probably related to the deep location of the
granuloma in the dermis, which are, therefore, unable
to exercise any direct influence on the melanocytes in
the epidermis.
Nasal mucosal involvement was also studied in pure
neuritic leprosy.[21] Early changes were seen in the nasal
mucosa even before other manifestations. In a study of
39 cases of pure neuritic leprosy, 51% showed specific
changes due to leprosy including nerve inflammation,
epithelioid granulomas and macrophage collection.
Acid-fast bacilli were also demonstrated in the nasal
mucosa.
A large study of pure neuritic leprosy patients at
Karigiri, South India included 208 patients who had
a nerve biopsy, 196 with a skin biopsy and 39 with
a nasal mucosal biopsy. Findings in the apparently
normal skin and nasal mucosa revealed widespread
leprosy pathology even when the disease appeared
clinically confined to a few nerves.[22] Nerve biopsy
exhibited a spectrum of disease ranging from
lepromatous to tuberculoid leprosy with a significant
proportion (46%) manifesting as multibacillary
leprosy.
SUBSEQUENT DEVELOPMENT OF SKIN LESIONS IN PURE
NEURITIC LEPROSY
There are many reports of patients with pure neuritic
leprosy developing leprosy skin patches/lesions during
follow-up of months and years, including progression
to classical borderline tuberculoid leprosy. In a
study of 17 pure neuritic leprosy patients at Karigiri,
Southern India, four cases developed skin patches
during a follow-up period of 2 years.[18] In a study based
in Northern India, 16 pure neuritic leprosy patients
developed skin lesions, most within 4 months of
diagnosis. The authors concluded that “it appears that
pure neuritic leprosy cases with either indeterminate
or with advanced multibacillary neural pathology
may develop skin lesions.”[23] Others have reported
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progression to classical borderline tuberculoid leprosy
on follow-up.[24] In a study of 182 pure neuritic
leprosy patients, 29 patients developed visible skin
lesions during follow-up of 2 years. Thirty eight
percent of patients developed a single patch and 28%
developed two patches. The study concluded that
leprosy primarily affects the nerve and that a neuritic
phase precedes the development of visible cutaneous
lesions.[25]
In a follow-up study of 62 cases of pure neuritic leprosy,
5 out of 20 cases on dapsone monotherapy developed
skin lesions after an average duration of 3 months.[26] Of
42 cases treated with rifampicin and dapsone, 3 cases
developed skin lesions after a duration of 2–6 months.
The diagnosis in cases which developed skin lesions
was: borderline lepromatous (1), borderline tuberculoid
(4), tuberculoid leprosy (2) and indeterminate (1).
It is well known that new skin lesions can develop
during type 1 reactions (reversal reactions) in
leprosy patients and this holds good for pure neuritic
leprosy as well. In some patients, skin lesions were
observed for the first time during type 1 reactions.[27]
The appearance of new skin lesions in pure neuritic
leprosy supports the hypothesis that leprosy is
basically neural in inception and that all other forms
emerge from it.[23]
COMPLICATIONS
Nerve abscess
Development of nerve abscess in pure neuritic leprosy
is not uncommon. In a 4 year retrospective study,
nerve abscesses were noted in 12.5% of cases.[12]
Nerve abscesses could be single or multiple. There
are reports of multiple abscesses in a single nerve as
well as multiple abscesses involving various nerve
trunks. A study reported multiple nerve abscesses
occurring in supratrochlear, left radial cutaneous, left
digital, right superficial peroneal and left saphenous
nerves.[28] Multiple nerve abscesses in the same nerve
trunk were also reported.[29,30] Nerve abscesses in
leprosy are usually “cold abscesses”, similar to those in
tuberculosis and are relatively painless, or have only
mild nerve pain.[31] The abscess can be so quiet, without
signs of inflammation that they can be mistaken for
a soft tissue mass lesion, neuroma or lymphadenitis,
especially if they are present on uncommon sites.[32-34]
The size of the abscess does not indicate the extent of
resulting nerve function impairment and even a small
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intraneural abscess can be associated with significant
nerve function impairment depending on its location
in the nerve.[31]
Segmental necrotizing granulomatous neuritis (SNGN)
is a rare condition affecting the nerves in pure neuritic
leprosy.[35,36] It presents as single or multiple nodules
of varying sizes along the course of a thickened
peripheral nerve. Nerve biopsy shows thickened nerve
with multiple foci of caseous necrosis bordered by
epithelioid cells and lymphocytes, typical of the entity
segmental necrotizing granulomatous neuritis of
leprosy. Though very rare, it can be seen in borderline
tuberculoid leprosy as well.
Disabilities and deformities
By definition, pure neuritic leprosy patients have
sensory deficit along the involved nerve. Unfortunately,
most common nerve trunks involved in pure neuritic
leprosy such as ulnar, lateral popliteal and posterior
tibial nerves provide sensation to hands and feet,
thus making sensory impairment in these areas quite
common. Consequently, there is early occurrence of
WHO grade 1 disability in most cases of pure neuritic
leprosy. Unfortunately, progression to grade 2 disability
is common, unless recognized and managed promptly.
In a study based at Pune, Central India, pure neuritic
leprosy accounted for 179 (4.6%) patients out of the
total 3853 patients attending urban leprosy clinics.[10]
Of these 179 patients, 87 (48.6%) had deformities at
the time of initial presentation. In another study
of pure neuritic leprosy from a tertiary care
hospital in New Delhi, 50% of patients had various
deformities (claw hand, foot drop, trophic changes) at
the time of initial presentation.[12]
CLINICAL FEATURES
As there are no skin lesions as a rule in pure neuritic
leprosy, most patients present to leprosy clinics
initially either with sudden appearance of numbness
with or without ulcers, or with deformity or muscle
weakness in a limb. [Table 1]. Occasionally, they also
present with nerve pain (neuropathic pain) associated
with ‘neuritis.’[6] In a study from Brazil, nerve pain
was reported by 42% of patients.[14] Xerosis and
fissuring progressing to ulceration are common at
the sites of distribution of the affected nerve due to
autonomic dysfunction. On examination, the affected
nerve, which usually is single in most cases, is often
256

Table 1: Manifestations and effects of neuritis
Manifestations of
neuritis

Grades

Method of
assessment

Nerve thickening

Grade 0-3

Palpation

Nerve tenderness

Grade 0-3

Nerve (neuropathic) pain Grade 0-3

Palpation
History

Effects of neuritis: NFI
Type of NFI

Observed change Assessment and
grading

Sensory NFI

Altered heat and
cold sensitivity
Hypo-anesthesia
and anesthesia

SW filaments
Sensory ENMG

Motor NFI

Motor weakness
and paralysis

Voluntary muscle
testing and grading
by MRC Grades 1-5
ENMG

Autonomic NFI

Loss of sweating
Xerosis, fissuring

Histamine test

Secondary sequel
of NFI

Ulcers, deformities, Detailed examination
loss of tissue
and recording

NFI: Nerve function impairment, ENMG: Electroneuromyogram, SW: SemmesWeinstein, MRC: Medical Research Council

grossly thickened and tender. It should be noted that
during reversal reaction (type 1 reaction) in pure
neuritic leprosy, the only manifestation would be
sudden increase in intensity of neuritis, associated
with increased nerve function impairment, as there
are no skin lesions to demonstrate the acute signs
of inflammation. Perhaps, this is the reason why
reversal reactions are not usually recorded or reported
frequently in pure neuritic leprosy, unless new skin
lesions appear during this phase, which is rare.[27] A
study from Oman reported that six patients developed
reactional episodes presenting as pain due to severe
neuritis, four at the time of presentation and two
subsequently.[6] A study from Chandigarh, India,
reported reactions in the form of neuritis in 34 (52.3%)
of 65 patients; while 30.8% had neuritis at the time
of initial presentation, 21.5% developed it during
treatment with multidrug therapy.[13] The authors
mentioned that no definite figures on reactions are
available in other studies on pure neuritic leprosy.
The true incidence of type 1 reactions in pure neuritic
leprosy is not clear. However, it is known that in the
natural history of pure neuritic leprosy there are long
periods of mild neuritis interspersed with episodes
of severe neuritis indicative of reactions which, in
many cases, is the reason for patients seeking medical
attention for the first time.[13] In addition, there can
be “silent neuritis” or “quiet nerve paralysis” with
low-grade inflammation in the nerve leading to
incessant nerve damage and deficits. These contribute
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to the high incidence of disability and deformities in
pure neuritic leprosy.[10,12]
Prognosis
In most cases of pure neuritic leprosy, residual
sensory and/or motor and autonomic nerve function
impairment of variable degree occurs despite the
best treatment. Chronic low-grade inflammation with
episodes of severe neuritis leads to destruction of
nerve tissue which is replaced by fibrosis. Fibrosis was
noted to occur frequently and was reported to occur
in 38–79% of all cases.[14,37] Fibrosis in varying degrees
can involve all the three compartments of nerve, the
epineurium, perineurium and endoneurium. In a
study of 19 untreated cases of pure neuritic leprosy,
perineurial and endoneurial fibrosis was observed in
78.9% and 73.6% of cases, respectively.[14] Noordeen,
in his field observations from South India, reported
that there is a tendency for spontaneous resolution
of some cases of pure neuritic leprosy.[38] However,
this observation has not been substantiated by other
workers. Development of skin lesions and progression
of the disease, most commonly to borderline
tuberculoid leprosy, are well known, as discussed
elsewhere in this article. Nonetheless, with treatment
of the disease and of neuritis, inflammation in the
nerve usually abates although the nerve thickening
could persist for many years.
INVESTIGATIONS IN PURE NEURITIC LEPROSY: [TABLE 2]
Nerve biopsy in pure neuritic leprosy
The gold standard for confirmation of pure neuritic
leprosy is by nerve biopsy. Although any nerve
involved would show the pathology, it is prudent
to biopsy a branch of a sensory nerve, rather than
Table 2: Diagnosis of pure neuritic leprosy
When to suspect: In endemic countries such as India, the
presence of “mononeuritits” or “mononeuritis multiplex”, along with
tender enlarged nerves should always raise a suspicion of the
diagnosis.
Clinical diagnosis
Thickened peripheral nerve trunk, tenderness and sensory
impairment associated with absence of skin lesions and negative
skin smears for acid fast bacilli
Laboratory diagnosis
Histopathology: Nerve biopsy when possible, is confirmatory
Fine needle aspiration cytology (FNAC) from nerve: Useful
Nerve conduction velocity studies: Results can be non-specific
Imaging of nerves: High resolution ultrasonography (HRUS)
is very useful for accurate objective assessment of nerve
involvement
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a mixed nerve or major nerve trunk. The common
nerves and sites where nerve biopsy is performed
are: superficial sensory radial nerve branch at the
wrist, ulnar cutaneous nerve near the ulnar border
of base of the hand and sural nerve near the ankle.
Proper processing of the nerve biopsy specimen and
its staining with hematoxylin and eosin and modified
Fite stains is required.[39] The pathologist needs to
carefully examine the nerve tissue for changes in its
integrity and cellular infiltrates as well as perineural
tissues for fibrosis, accumulation of fluid/pus or
deposits of calcium. In case nerve biopsy findings are
negative or non-specific, the most useful additional
tissue samples are from skin with sensory changes
and the nasal mucosa. In cases with a high degree of
suspicion, multiple small skin punch biopsies (3 mm
diameter) will increase the likelihood of picking up
specific changes.[16] Nerve biopsy is futile if there is no
trained pathologist to read the section.
Fine needle aspiration cytology in pure neuritic
leprosy
In leprosy, needle aspiration of an affected nerve
for cytological examination can be a valuable tool.
Theuvenet et al. first described this procedure
which was performed on two cases of pure neuritic
leprosy in Nepal in 1993.[40] Fine needle aspiration
cytology (FNAC) of nerve was reported to be a valuable
tool to confirm leprosy by many studies, both in pure
sensory as well as in mixed nerves.[39,16] It is a safe, less
invasive and briefer procedure as compared to nerve
biopsy for the diagnosis of pure neuritic leprosy.[41]
Aspiration is usually carried out by 22-gauge needle
fitted on a 10 ml syringe, inserted along the length
of the nerve.[42,43] Fine needle aspiration cytology
from nerves in pure neuritic leprosy yield adequate
aspirates for processing as was observed in a study of
eight patients.[43]
Cytological smears from the aspirate are stained and
read for cellularity, their arrangement and presence of
acid-fast bacilli. In addition, polymerase chain reaction
to confirm the presence of Mycobacterium leprae
can also be performed from the aspirate. Fine needle
aspiration cytology proved to be a simple technique to
demonstrate inflammation, granulomas and acid-fast
bacilli from involved nerves in 18 of the 27 cases
suspected to have pure neuritic leprosy.[41] In another
study of five suspected cases of pure neuritic leprosy
involving common and superficial peroneal, ulnar and
median nerve who underwent fine needle aspiration
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cytology, smears revealed nerve fibers infiltrated by
chronic inflammatory cells in all cases, presence of
epithelioid cell granulomas and Langhans giant cells
in three and acid-fast bacilli in two cases.[42] In another
study, fine needle aspiration cytology from eight cases
of pure neuritic leprosy revealed epithelioid cell
granulomas in three cases and acid-fast bacilli (bacterial
index 1+) in one case. This study concluded that
fine needle aspiration cytology of the nerve yields
diagnostic aspirates in leprosy comparable with nerve
pathology observed on nerve biopsy.[43]
The only limitation of this technique is that a negative
aspirate does not rule out leprosy. In general, fine
needle aspiration cytology, being a simpler, quicker
and less invasive technique can be attempted on the
nerve before deciding on a nerve biopsy. This would
be particularly useful when pure neuritic leprosy is
suspected.[43]
Polymerase chain reaction (PCR) has been found to be
especially valuable in diagnosing leprosy in difficult
situations such as pure neural cases, paucibacillary
disease and patients with atypical clinical presentation
and histopathological features compatible with
leprosy.[44] In leprosy studies, quantitative PCR assays
amplifying different Mycobacterium leprae gene targets,
sodA, 16S ribosomal RNA, RLEP and Ag 85B are being
tried.[45] When PCR amplification of the Mycobacterium
leprae-specific 16S ribosomal RNA was performed,
the detection rate in multibacillary and paucibacillary
patients was 100% and 50%, respectively while the
specificity was 100 percent.[46] Some workers have
performed both cytological examination as well
PCR on the nerve aspirates. In a study performed
in Eastern India, out of the 13 cases where FNAC
was done, acid-fast bacilli were found in 5 (38.4%)
cases; however, in 11 (84.6%) of these aspirates, PCR
confirmed Mycobacterium leprae.[47]
NERVE CONDUCTION STUDIES
There are a number of studies on motor and sensory
nerve conduction which have shown that marked
slowing of conduction can occur in leprosy-affected
nerves. The electroneuromyographic pattern of
leprosy neuropathy described in the literature is
the impairment of conduction of nerve impulse and
decreased amplitude of sensory-motor potentials.[9]
Along with reduction in nerve conduction velocity,
changes in latency were also observed. When sensory
258

conduction velocity was compared between leprosy
patients and normal subjects, slowing was shown in
all nerves, with no difference between tuberculoid
and lepromatous patients. In addition, a significant
slowing of nerve conduction has also been reported in
clinically normal nerves in leprosy. However, studies
have reported on the absence of correlation between
neurological symptoms and electroneurographic
studies in leprosy patients.[48] A study combining
nerve palpation with either Semmes–Weinstein
monofilament testing or voluntary muscle testing,
increased the detection rate of nerve abnormalities by
2-fold, and was comparable to the detection rate by
nerve conduction studies.[49]
IMAGING OF NERVES
The hallmarks of leprosy are nerve enlargement and
inflammation. Magnetic resonance imaging (MRI)
and high-resolution ultrasonography (HRUS) can
be used for imaging of nerves. Developments in
ultrasonography have made available transducers
with high resonance frequency (15–20 MHz) which
have made it very effective to visualize nerves.
Although MRI can be performed to image the
integrity of peripheral nerve trunks, high-resolution
ultrasonography is much more efficient, user-friendly
and economical and therefore, more popular and widely
applied.[50] Additional features such as compound
imaging and panorama view make high-resolution
ultrasonography a superior modality for imaging of
nerves. High-resolution ultrasonography demonstrates
nerve enlargement, even if subclinical. Inflammation
can be detected by colour doppler study of involved
nerves which show increased blood flow signals of
endoneural and perineural vessels.[51] In a study of
ulnar nerves in 21 leprosy patients by high-resolution
ultrasonography, a positive correlation was observed
between the presence of motor weakness, sonographic
thickening of the ulnar nerve and slowing of motor
conduction.[52]
IMPORTANCE OF IMAGING OF NERVES IN PURE
NEURITIC LEPROSY
High-resolution ultrasonography is of proven value in
visualizing structural changes of major nerves trunks in
all types of leprosy. It is of specific use in pure neuritic
leprosy as it objectively confirms nerve thickening
in the absence of other cutaneous signs of leprosy.
Peripheral nerve high-resolution ultrasonography
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provides information on the exact location of nerve
enlargement and morphological alterations in the
nerve including echo texture, fascicular pattern and
vascularity.[51]
This information brings a new dimension to the
diagnosis of pure neuritic leprosy and the early
recognition of leprosy neuritis, especially during
reactional phases of the disease.[53] The increased blood
flow and vascularity observed on ultrasound were
correlated with edema and vascularity histologically
showing that ultrasound could be a non-invasive
tool to recognize neuritis and to indicate the need for
corticosteroid therapy to prevent permanent nerve
damage associated with reactions.[54] In addition, it is
of great value in clinical situations where thickening
of nerves is equivocal, when there is motor/sensory
deficit with apparently normal nerves or to confirm
fibrosis, abscess and calcification in the nerve trunk.
MANAGEMENT OF PURE NEURITIC LEPROSY
Is pure neuritic leprosy paucibacillary or multibacillary
for therapeutic purposes?
The only classification which the WHO advocates
for leprosy from the year 1982 is paucibacillary/
multibacillary for therapeutic purposes, based on skin
smear status and number of skin lesions.There are no
guidelines from the WHO about the classification of
pure neuritic leprosy depending on number of nerves
involved and, therefore, its treatment.[55] However,
many consider that pure neuritic leprosy belongs
to the paucibacillary group since all of them are
acid-fast bacilli negative on skin smears by definition
and are mostly lepromin positive. This was also the
recommendation made by the National Leprosy
Eradication Programme (NLEP) of India in 1987, which
grouped pure neuritic leprosy within paucibacillary
leprosy for therapeutic purposes.[56]
Although skin smears are always negative, nerve
biopsy in several cases of pure neuritic leprosy has
revealed features of borderline or even lepromatous
leprosy along with acid-fast bacilli. However, it would
be impractical to perform nerve biopsy routinely in
patients of pure neuritic leprosy to classify the disease
for treatment purpose as most common nerves affected
are mixed nerves. Hence, the number of nerve trunks
involved is taken as a clinical criterion for determining
the multidrug therapy regimen (paucibacillary/
multibacillary). According to present NLEP guidelines
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in India, when one nerve trunk is involved in leprosy
it is considered as paucibacillary, and when more
than one nerve trunk is involved, it is considered
as multibacillary for therapeutic purposes.[57] This
definition for therapy is being applied at present, both
to pure neuritic as well as paucibacillary leprosy in
India. As treatment guidelines for pure neuritic leprosy
as a distinct type of leprosy are not in place at present,
well-planned studies are required to formulate the right
multidrug therapy regimen taking into account aspects
such as the number of involved nerve trunks, cutaneous
nerve twigs and anatomical distribution.[55] In case
of ambiguity regarding number of nerves involved,
it is advisable to treat it as multibacillary leprosy.
High-resolution ultrasonography of nerves is of
immense value in such cases.
Management of neuritis
In pure neuritic leprosy, there is always some neuritis
associated with the disease. In addition, episodes
of severe neuritis often occur. It is imperative
that episodes of severe neuritis be managed with
appropriate dosage and duration of corticosteroid
therapy.[13] Unfortunately, there are no studies or
guidelines on how to manage either chronic simmering
or acute neuritis in such cases. It is only logical that
the principles of treatment and corticosteroid dosages
for episodes of acute neuritis should be similar to those
recommended for the management of neuritis of type 1
reaction. Even during periods of quiescence, clinicians
need to be watchful for “silent neuropathy” or “quiet
nerve paralysis” in which nerve trunks get quietly
paralyzed in a proportion of leprosy patients without
going through a stage of acute or subacute neuritis
resulting in insidious increase in nerve function
deficit.[58] Once identified, silent neuropathy needs
to be managed with tapering doses of corticosteroids
over months.[58] In addition, neuropathic pain is
known to occur in pure neuritic leprosy which should
be managed with appropriate drug therapy such as
tricyclic antidepressants and anticonvulsants.[1,59]
When new lesions start appearing in due course, as
can happen in some cases of pure neuritic leprosy, a
change in type of multidrug therapy may need to be
considered.
As sensory impairment of hands and feet is common,
teaching self-care of limbs to prevent further disability
and deformity is of utmost importance. Furthermore, as
pure neuritic leprosy cases are known to present more
frequently with deformities, physiotherapy and other
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corrective measures must be employed early. These
measures need to be continued even after antileprosy
treatment is stopped, often for long periods of time in
most patients.
Importance and relevance of pure neuritic leprosy as a
distinct leprosy group
If skin patches and presence of acid-fast bacilli were
the only criteria used for diagnosis of leprosy, it is
obvious that all the cases of pure neuritic leprosy which
constitute a good percentage of all leprosy patients
would be missed. Hence, retaining pure neuritic
leprosy as a distinct type of leprosy is important for
leprosy programs. The fact that skin lesions are noted
to occur in up to 20% of pure neuritic leprosy over
months and years of observation indicates that this is
a form of leprosy with initial pronounced nerve trunk
involvement followed by cutaneous manifestations
in a good proportion of cases.[18,20,23] In other words,
categorizing pure neuritic leprosy as a group and
clinically diagnosing these cases early equates to
identifying leprosy before the skin is involved. Such
early identification of pure neuritic leprosy and its
treatment is of great benefit to the patient as it limits
the extent and progression of nerve damage and
resulting disability.
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