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Abstract

Background: The present study was undertaken to assess the capacity of High Resolution Ultra Sonography
and fine needle aspiration cytology of ulnar & popliteal nerves in the detection of pure neuritic leprosy.
Materials & Methods: From 15" April, 2016 upto 14™ April 2019 800 suspected cases of pure neuritic leprosy
attending Out Patient Department of “The Tenovus Diagnostic & Research Centre Pvt. Ltd”, Hakimpara,
Siliguri were screened by High Resolution Ultrasonography followed by USG guided Fine needle aspiration
cytology (FNAC) on all ultrasonographically hypoechoic nerves. Cytological & Microbiological studies were
performed at the ‘The Microbes’ Pathological laboratory, Ashrampara, Siliguri

Results: 608 (76%) cases showed diffusely hypoechoic nerves. Of all the 608 hypoechoic nerves subjected to
USG guided FNAC 529 (87%) showed features of neuritis and 237 (39%) showed presence of Acid fast bacilli
(AFB) in Ziehl-Neelsen (Z — N) stain. Presence of epithelioid cell granuloma and langhans giant cells were seen
in 292 (48%) of the cases.

Conclusion: High resolution Ultrasonography and USG guided FNAC are effective new screening tool in the
investigation of Pure Neuritic Leprosy cases.
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I.  Introduction

Leprosy, also called Hansen’s disease, was the scourge of the ancient world. Despite the introduction of
effective treatment, large number of patients remain untreated and there are more than 6 — 8 million cases of
leprosy worldwide, 60% of them are in Asia.

This chronic granulomatous disease primarily involves Skin, Peripheral nerves and nasal mucosa. In
certain situations nerve involvement is seen in the absence of skin lesions. In these circumstances slit skin smear
examination comes negative and are referred to as Primary Neuritic leprosy (PNL). Then it may resemble other
peripheral neuropathies and negative result in Ziehl-Neelsen stain (Z-N stain) of slit skin smear contributes to
the delay in diagnosis. The most common presentation of PNL is a mononeuritis (Single nerve involvement)
which occurs in about 60% of the cases'. When more than one nerve is involved in an asymmetrical distribution
it is known as mononeuritis multiplex, while symmetric involvement is called polyneuropathy or Symmetrical
polyneuritis. Nerves in the upper limbs — ulnar, radial & cutaneous are involved more often and temperature
with pain sensation are the first to be affected, but the patient may complain of sensory and / or motor
impairment, numbness, parasthesia and neural pain. High resolution Ultra sonography (HRUS) of nerve has
been shown to be a useful technique to detect these leprosy induced nerve damage®”.
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Il.  Materials and Methods

A prospective ongoing study has been carried out over a period of three years since 15" April, 2016
upto 14™ April 2019 on a total of eight hundred (800) cases of clinically suspected primary neuritic leprosy
attending out patient Dept. of “The Tenovus Diagnostic & Research Centre Pvt, Ltd”, Hakimpara, Siliguri. All
the cases were referred to Ultrasonography (USG) Dept of “Tenovus Diagnostic & Research Centre”,
Hakimpara, Siliguri for HRUS. Common cases of neuritis like Diabetes & Vasculitis were excluded from the
study. The patients belonged to Siliguri and the surrounding areas like Sikkim, Darjeeling, Mirik, Naxalbari,
Coochbehar, Jalpaiguri. Suspected peripheral nerves in the extremities were scanned by HRUS — model no.
Siemens XP 300 Premium edition using VF - 10 — 5 MHZ linear probe. Only ulnar nerves & lateral popliteal
nerves were scanned according to the limbs involved.

USG was done in prone position with both hands in internal rotation & extension at elbow for ulnar
nerve. Lateral popliteal nerves were screened in popliteal fossa in extension. USG criteria noted were thickness
of nerves, echogenicity, nodularity, intra and peri-neural collections. The nerves on HRUS were mentioned as
hypoechoic when they showed more hypoechoic echotexture in comparison with adjacent muscles. The nerves
were mentioned as normal when the echogenicity of nerves was less than a tendon & more than a muscle. Only
the hypoechoic nerves were subjected to ultra sound guided Fine Needle Aspiration Cytology (FNAC).
Aspiration was carried out by 22 gauge needle fitted on a 10 ml syringe inserted along the length of the nerve.
Adequate aspirates were collected and processed. Cytological smears from the aspirates were stained and read
for cellularity, their arrangement and presence of acid fast bacilli (AFB). All these tests were performed at “The
Microbes pathological laboratory”, Ashrampara, Siliguri

The Socioeconomic and literacy data of patients were also noted simultaneously.

I11.  Results

HRUS of nerves was done in 800 cases, out of which independently of ulnar nerves, popliteal nerves
and combinedly cases of both ulnar nerves & popliteal nerves were evaluated.

608 (76%) cases showed diffusely hypoechoic echotexture of nerves image and 192 (24%) cases
showed normal echotexture. 195 (32%) hypoechoic nerves showed nodularity along the segment image & 55
(9%) showed nerve abscess. Highest numbers fell in 40 — 50 years of age group. 592 (74%) were from Non BPL
(Below Poverty line) group. Male preponderance was noted. The average maximum thickness of nerves was
more in hypoechoic nerves as against normal nerves. Of all the 608 hypoechoic nerves subjected to USG guided
FNAC, 529 (87%) showed features of neuritis and 237 (38.9%) showed presence of AFB in Z-N stain. Smears
revealed nerve fibres infiltrated by chronic inflammatory cells in all the hypoechoic nerves, presence of
epithelioid cell granulomas & langhans giant cells in 292 (48% )of the cases.

IV.  Discussion

If skin patches and presence of AFB were the only criteria used for diagnosis of leprosy, it is obvious
that all the cases of Primary neuritic leprosy (PNL) which constitute a good percentage of all leprosy patients
would be missed. Hence retaining PNL as a distinct type of leprosy is important for leprosy programme. The
fact that skin lesions are noted to occur in upto 20% of PNL 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. In other words categorizing PNL as a distinct group and clinically diagnosing
these cases early equates to identifying leprosy before the skin is involved. Such early identification of PNL and
its treatment is of great benefit to the patient as it limits the extent and progression of nerve damage & resulting
disability. The only limitation of this technique is that a negative aspirate does not rule out leprosy.

Development of new hardware & software in medical imaging like HRUS is attempting at imaging of
many smaller structures like skin, nail bed, nerves etc. Solbiati et al* presented with first papar on HRUS of
recurrent laryngeal nerve. Fornage et al® gave more detailed imaging of peripheral nerves in extremities. Last
two decades showed increase emphasis on HRUS of nerves. Simultaneous comparison of HRUS with
electrophysiological studies & Histopathological studies were also tried®’. One article suggests USG guided
FNAC may be substituted for open nerve Biopsy®. Pathological changes in the nerves can be demonstrated by
nerve enlargement & increased hypoechogenicity. HRUS can pickup many types of nerve patterns. High
Resolution Ultrasonography can also be incorporated as a bedside tool for Neuro muscle Ultrasound
examination.

In the recent years FNAC of suspected nerves showed good pickup rate. In our study out of 800
clinically suspected cases of PNL 76% showed positive features on HRUS of which 87% were positive on
cytological evaluation (USG guided FNAC done) establishing a good correlation.
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As the WHO 2000 programme of global elimination of leprosy failed more concerns were raised.’
WHO 2005 programme did suggest various steps, which still showed various lacunae.’® Though the data
published by WHO in successive years show reducing prevalence rates there is more to do in the field as the
clinical screening of PNL cases may show wider inter-observer reliability. The cases of PNL are to be highly
suspected in doubtful neuropathies & there is a need for acute awareness. Our study showed the presence of
PNL more in non-BPL category and it may explain more people are out of the surveys conducted by health
agencies. Practically there is problem to convince the patient who has PNL in absence of skin lesions. There is
also growing concept of evidence based medicine which thus necessitates to have a more methodical approach
& more tools to screen & diagnose PNL.

High Resolution Ultrasonography is of proven value in visualizing structured changes of major nerve
trunks in all types of leprosy.*" The increased blood flow and vascularity observed on ultrasound were correlated
with oedema & vascularity cytologically showing that ultrasound could be non-invasive tool to recognize
neuritis and to indicate the need for corticosteroid therapy to prevent permanent nerve damage associated with
reactions.”> FNAC is a safe, less invasive and briefer procedure as composed to nerve biopsy for the diagnosis
of PNL

Table 1
Geographical distribution of all 800 Primary neuritic leprosy cases

Siliguri 280
Naxalbari 139
Coochbehar 58
Darjeeling 39
Jalpaiguri 62
Mirik 121
Sikkim 101
Total 800

Table 2

Distribution of Hypoechoic & normal ecotexture of nerves among with 800 patients

Hypoechoic echotexture of nerve image

608 (76%)

Normal echotexture of nerve image

192 (24%)

Distribution of Different pathological changes among 608 hypoechoic nerves

Table 3

Nodular changes along nerve image 195 (32%)
nerve abscess 55 (9%)
Features of Neuritis 529 (87%)

AFB

237 (38.9%)

Epithelioid cell granuloma & Langhans giant cells.

292 (48%)

Socioeconomic status of all the 800 patients suspected primary neuritic leprosy cases

Table 4

BPL card holder

208 (26%)

Non BPL card holder

592 (74%)

Total

800 (100%)
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Figure 1

Ultrasonography & Colour doppler image of ulnar nerve showing thickened and hypoechoic texture
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FNAC finding - chronic inflammatory changes of hypoechoic nerve (Low power)
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FNAC finding - chronic inflammatory changes of hypoechoic nerve of same field (High power )

Figure 4

Z-N stain showing plenty of Acid fast bacilli in the aspirated sample by FNAC of hypoechoic nerve

V.  Conclusion
Present study proves that ultrasound guided FNAC is an easy, less time consuming, safe, less invasive
& less expensive procedure for the diagnosis of PNL cases in case of negative slit skin smear result. Thus,
early identification of PNL cases is of great benefit to the patient initiating early treatment limiting extend of
nerve damage and resulting disability.
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