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Leprosy, also called as Hansen's disease, is a chronic 
granulomatous infection caused by Mycobacterium leprae, which 
involves mainly the skin and peripheral nerves.1

Clinically, Hansen's disease lays between two extremes- 
Tuberculoid (TT) and Lepromatous (LL). In between these two 
poles there lies Boderline Tuberculoid (BT), mid Boderline (BB) 
and Boderline Lepromatous (BL).2

Under the National Leprosy Eradication Programme (NLEP), 
organized by the WHO, Leprosy has been classified into 
paucibacillary (less than five patches) and multibacillary (more 
than five patches), based on the number of patches.

In lepers, two types of reactions occur-

-Type I- Reversal Reaction

-Type II- Erythema Nodosum Leprosum (ENL)

These reactions mainly occur when the patient is undergoing 
treatment but can also be seen after completion of treatment. Type 

I reaction mostly occurs in TT and BT while the Type II 
reactions appears in LL and BL.

In all forms of leprosy, the most common feature is peripheral 
nerve involvement, mostly the ulnar nerve. 

Routinely, a Hansen's patient can be diagnosed by clinical 
examination, which is supported by histopathology of skin and slit 
skin smears.3 During clinical examination, nerves are examined 
for whether they are palpable, thickened and tender.3 

However, these are based on an individual's perception and can 
be missed, inspite of the patient having nerve involvement. Till 
date, clinical examination could only be supported by nerve biopsy, 
which is an invasive procedure. In this method, a few nerve fibers 
are required which cause even more loss of sensation, adding to 
the deformity. This is not ethically sound.

Also, by the time clinical manifestations begin to appear, the 
damage becomes quite advanced. 

Recently, there has been an explosive expansion in the field of 
high resolution imaging because of technical advances in 
ultrasonography. This allows-

- Good resolution

- Rapid imaging

- More precise diagnosis
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Aims: For long, the clinical investigation of leprosy with neural involvement is by palpation of 
the nerve for thickness and tenderness. This highly subjective method is supported only by 
nerve biopsy which causes even more loss of the nerve and adds to the deformity. The aim of 
this study was to determine the usefulness of ultrasonography in assessing early symptoms, 
extent and site of the nerve involvement and to evaluate the prognosis or likely progression of 
nerve damage in different clinical types of leprosy patients and compare it with routine clinical 
investigations. Methods: General clinical examination was done on all leprosy patients and 
ultrasonography of the ulnar nerve was done via Philips Enviser 15MHz linear probe. The data 
collected was interpreted statistically and analyzed by using the standard tests to ascertain the 
clinical relevance of the present study. Result: Ultrasonography was proved to be significant in 
assessing the early symptoms, extent and site of nerve involvement in different clinical types of 
leprosy patients. It enables tracking those signs of leprosy which cannot be assessed on clinical 
examination and thus supplements clinical examination in the diagnosis of leprosy. It evaluates 
the prognosis during treatment or the likely progression of nerve damage in leprosy patients. 
Conclusion: This study supports the inclusion of ultrasonography as a routine diagnostic 
procedure in leprosy, so as to facilitate an early diagnosis and early initiation of treatment. This 
can help in preventing progression of the disease and its complications. Ultrasonography 
enables rapid and accurate imaging and is cost effective, thus confirming the convenience and 
compliance of the patient
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- Relatively inexpensive4

- It also enables us to locate the end of the nerves5

- Helps in evaluation of surrounding tissues to reveal 
associated diagnosis5

This study was carried out to determine the usefulness of 
ultrasonography in assessing early symptoms, extent and site of 
the nerve involvement and to evaluate the prognosis or likely 
progression of nerve damage in different clinical types of leprosy 
patients. Thus, this research gives us an overview of the rapidly 
imaging field whilst maintaining practical value, allowing us to 
compare it with the general clinical examination procedures.5

Materials and methods

This cross sectional study was conducted on 100 leprosy 
patients in the Department of Dermatology, Venerology and 
Leprosy and Department of TIFAC-Core, Acharya Vinoba Bhave 
Rural Hospital (A.V.B.R.H.), Datta Meghe Institute of Medical 
Sciences University, Sawangi (M), Wardha. This study was 
approved by the Institutional Ethics Committee (IEC) and 
consent from individual patients regarding the tests was taken. 
All new leprosy patients and also all patients on treatment for 
less than nine months who visited the OPD were included in the 
study. 

General clinical examination was done on all leprosy patients 
and ultrasonography of the ulnar nerve was done via Philips 
Enviser 15MHz linear probe. The data collected was interpreted 
statistically and analyzed by using the standard tests to ascertain 
the clinical relevance of the present study. 

Table2: Type of leprosy according to Ridley Jopling 
classification 

Maximum patients (50%) had BT type of leprosy, while only 4% 
had BB and LL type of leprosy.

The table shows that 38% of the patients had moderate nerve 
thickening and 36% of the patients had mild thickening on 
general clinical examination

It was seen that 92% had no nodularity on general examination.

Table 4: Nodularity seen on general clinical examination

Table 3: Nerve thickening as seen on general clinical 
examination

Observations and results

On General Examination

Table1:

Number of patches seen on general clinical examination

It was seen that maximum cases (56%) showed more than five 
patches while only 12 patients had no patches.
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Table 5: Tenderness seen on general clinical examination

88% of the cases had no tenderness on general examination,
 as observed from the table.

The table interprets that maximum percentage of the 
patients had an ulnar nerve thickened in the range of 
2-2.9mm. 6% of the patients had a significant thickening 
of 5 mm and above. 

Table 7: Echo observed on USG

The table shows that 76% of the patients had an altered 
echotexture.

USG Findings
Table 6: Maximum thickness of ulnar nerve seen on USG

Table 8: Nodularity seen on ultrasonography

The table shows that 26% of the patients had nodularity as seen 
on ultrasonography.

This table compares the number of patches seen on general 
clinical examination with maximum thickness seen on 
ultrasonography.  

From the table it was analyzed that 32.14% of the cases with 
more than five patches had an ulnar nerve thickness in the range 
of 4-4.9mm. 

Significant findings were seen in 6 patients with less than five 
patches, who had an ulnar nerve thickening of 5mm and above as 
seen on ultrasonography. USG findings of two patients with ulnar 
nerve thickness in the range of 3-3.9mm and 4-4.9mm each and 
with no patches on general examination were of considerable 
importance.

Table 9: Comparison of number of patches with maximum 
thickness seen on USG
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Table 5: Tenderness seen on general clinical examination

Table 10:Comparison of type of leprosy with the maximum 
thickness seen on USG

Maximum thickness seen on USG

This table shows the comparison of the type of leprosy 
classified on the basis of Ridley Jopling classification, with the 
maximum thickness seen on USG. It was seen that majority of the 
cases of TT type of leprosy (54.5%) and BT type of leprosy (44%) 
had nerve thickening in the range of 2-2.9mm. Of importance are 
the findings of 2 patients of purely neuritic type of leprosy with 
an ulnar nerve thickening of 5mm and above.

Table 11: Comparison of nerve thickness on General 
examination and as seen on USG

On comparing nerve thickness seen on general examination 
with that seen on ultrasonography, it was observed that 12.5% of 
the patients who showed no thickness on general examination 
showed a significant nerve thickening on ultrasonography in the 
range of 3-3.9mm and 4-4.9mm. [Annexure 1] Two patients with 
only mild thickening on general examination were seen to have 
extensively thickened ulnar nerve of 5mm and above. Of the 38 
patients who showed moderate thickening of the ulnar nerve on 
general examination, majority cases (31.6%) were seen to have 
thickening in the range of 3-3.9mm and 4-4.9mm.

Nerve thickness seen on general examination

Maximum thickness on USG examination
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Table 12: Comparison of tenderness observed on general 
examination with maximum thickness seen on USG                                    

In this table, comparison of the nerve thickness seen on general 
examination with the echotexture observed on USG is done and it 
is observed that 87.5% of the patients with normal nerve 
thickening and 61.1% of the patients with mild thickening on 
clinical examination had altered echotexture on USG.

Ultrasonography findings in a patient showing thickened ulnar 
nerve to the extent of 4.34mm.

Ultrasonographic findings of a patient with excessive ulnar nere 
thickening and nodularity

Annexure 1

Annexure 2

It was observed that maximum percentage of the cases (50%) 
with positive tenderness on general examination have 
thicknesses in the range of 4-4.9mm. Six patients with no 
tenderness had a significant thickening of 5mm and above of the 
ulnar nerve.

In this table, comparison of the nodularity seen on general 
clinical examination is done with that seen on USG [annexure2].  
It was seen that 78.2% of the patients with no nodularity on 
clinical examination nor on USG. However, significant findings 
were seen in 21.7% patients who showed no nodularity on 
clinical examination but had considerable thickening on USG.

Table 14:Comparison of nerve thickness seen on general 
examination with echo observed on USG

Table 13:Comparison of nodularity seen on general 
examination with nodularity observed on USG [annexure3]

Discussions 

In this study, new leprosy patients and those patients who 
were on treatment for less than nine months were taken as cases. 
The ulnar nerve was chosen for this study because it is frequently 
involved in leprosy neuropathy and is easily accessed by 
sonography. 6

It was observed in the present study that the most prevalent 
form of leprosy is the BT type whereas the least prevalent type is 
the LL type. From the study of Park OJ et al13, it was seen that the 
most prevalent type of leprosy was LL type in the early times. 
However, a shift in the type of leprosy towards the tuberculoid 
type is seen in this study. 

In this study, the presence and severity of nerve thickening of 
the lepers observed on clinical examination was noted. However, 
there are no gold standards to compare the thickening observed 
on clinical examination, as mentioned in the study done by 
Shumin Chen et al 10. There always occurs an inter observer 
variation in the evaluation of nerve thickness.
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Conclusions

Leprosy neuropathy is responsible for most of the feared 
consequences of M leprae infection, which may progress to 
severe incapacitation and even mutilations if diagnosis and 
treatment are delayed. This happens when the diagnosis of 
leprosy is based solely on clinical examination. The extent of 
nerve involvement and severity of the disease cannot be 
assessed accurately on examination. Also, diagnosis based on 
examination shows an inter observer variation based on 
individual perspectives.

Thus, clinical examination of enlarged nerves in leprosy 
patients is subjective and inaccurate, whereas sonography 
provides an objective measure of nerve damage by showing the 
exact thickness of the nerve, distorted echotexture and 
involvement of the surrounding structures. This damage is 
sonographically more extensive and includes more nerves than 
clinically expected.

This study concludes that high-resolution ultrasonography 
has proved to be a readily applicable imaging modality, capable 
of depicting real-time static and dynamic morphological 
information concerning the peripheral nerves and their 
surrounding tissues. Ultrasonography has been shown to be a 
precious complementary tool for assessing peripheral nerve 

In the study done by Jorge Elias, Jr, MD et al,6 it was observed that 
the normal thickening of the ulnar nerve is in the range of 1-
1.9mm. Thus, patients with thickness of 2mm and above were 
considered to be significant. It was seen in this study that 86% of 
the leprosy patients had ulnar nerve thickening in the range of 
2mm and above, whereas 90.5% of the leprosy patients had 
significant nerve thickening in the study of Jorge Elias, Jr, MD et 
al6.  Six patients were also shown to have a noteworthy thickness 
in the range of 5mm and above, two of which also had ulnar nerve 
abscess and calcification seen on USG. This could not be 
diagnosed on general clinical examination.

In this study, 76% of the leprosy patients with ulnar nerve 
involvement had an altered echotexture seen on 
ultrasonography whereas 85% of the leprosy patients were seen 
to have an altered echotexture in the study of Jorge Elias, Jr, MD et 
al6

On comparing the number of patches seen on clinical 
examination with maximum thickness of the ulnar nerve seen on 
USG, it was seen that 25% of the patients with less than five 
patches had nerve thickening to the extent of 3-3.9mm. This 
severity of the disease was not diagnostic from the clinical 
manifestations. Also, noteworthy observations were seen in six 
patients with severe thickening of 5mm and above and with 
more than five patches.

Significant findings of the study included two patients with 
purely neural involvement with ulnar nerve thickened to the 
extent of 5mm and above. It was also seen that 12.5% of the 
patients with no abnormality of the ulnar nerve on general 
examination had a thickened nerve in the range of 3-3.9mm and 
4-4.9mm each. Also, two patients with only mild thickening of 
the ulnar nerve on clinical examination had a significant 
thickening of 5mm and above on USG. Six patients with no 
tenderness on clinical examination showed an ulnar nerve 
thickening of 5mm and above. Such significant variation in 
observations was also supported by the study of Jorge Elias, Jr, 
MD, et al.6

lesions with respect to their exact location, course and 
continuity. Thus, ultrasonography should be included in the 
routine diagnostic procedures of leprosy and other methods like 
electrophysiology and magnetic resonance of the ulnar nerve 
should be studied in details.
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