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Abstract: Bone and joint involvements are the most common manifestation in leprosy, after 
cutaneous and neurological manifestations, yet are underdiagnosed and rarely reported. We 
report a case of lepromatous leprosy in a 41-year-old male with bone and joint changes. 
Physical examination revealed a leonine face, madarosis, hypesthetic hypopigmented 
macules on the back, and swelling of fingers and toes. Acid-fast bacilli from slit-skin 
smear and synovial fluid in an interphalangeal joint of the hand were found. Radiographic 
features showed osteolysis and destruction of some phalanges of the hands, bone erosion and 
destruction of some phalanges of the feet, as well as destruction and subluxation of some 
hand joints. The patient was given multidrug therapy for multibacillary leprosy, resulting in 
the reduction of swelling in fingers and toes. In conclusion, the examination of bone and joint 
changes in leprosy patients is important for early detection and management of musculoske-
letal complications, to prevent future deformities and disabilities. 
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Introduction
Leprosy is a chronic granulomatous infectious disease caused by Mycobacterium 
leprae (M. leprae) that most often affects the skin and nerves.1,2,3 Following the 
skin and nerves, bone and joint changes are the third most common manifestation 
of leprosy.4,5 The diagnosis of leprosy can be a problem for clinicians when 
musculoskeletal features constitute the initial presentation with minimal or even 
none of the skin or nerves involvement.5 Furthermore, musculoskeletal problems in 
leprosy can resemble other connective tissue disorders, which may lead to mis-
diagnosis and mistreatment.6 Therefore, it is important for clinicians to have good 
knowledge about several aspects of this condition.5 In addition, the examination 
and early treatment of bone and joint complications can reduce disabilities and 
deformities in leprosy.1,4,7 This case report aimed to show a rare finding of 
abundant Mycobacterium leprae in the synovial fluid of a lepromatous leprosy 
patients with bone changes and leprosy-related chronic arthritis.

Case Report
A 41-year-old Indonesian male came to our outpatient clinic due to swelling in fingers 
and toes for the last nine months. He had limitations in activities of daily living. There 
was no history of shortening of the digits and joint stiffness in the mornings. Upon 
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physical examination, the patient had leonine facies and 
madarosis. Hypesthetic hypopigmented macules were 
found on the right side of the back. (Figure 1) Sensory 
nerves examination revealed glove and stocking hypesthe-
sia. Fingers and toes were swollen, without redness, warmth, 
and tenderness on the overlying skin. (Figure 2A) The range 
of motion was limited in the proximal and distal 

interphalangeal joints of the fingers. Claw fingers, drop 
wrist, muscle atrophy, or contracture of the hands was not 
detected. Claw toes, drop foot, muscle atrophy, or contrac-
ture of the feet was not found. A slit-skin smear showed 
a bacterial index of 4.38+ (Figure 3) and a morphological 
index of 79%. We referred the patient to the Department of 
Orthopedic and Traumatology to perform synovial fluid 
aspiration from the interphalangeal joint of the hand 
(Figure 4A). Acid-fast staining of synovial fluid from the 
interphalangeal joint of the hand revealed numerous acid- 
fast bacilli (Figure 4B). Histopathological examination on 
a hypesthetic macule from the back showed epidermal atro-
phy with Grenz zone. The dermis was minimally infiltrated 
with lymphocytes and foamy histiocytes, which confirmed 
the diagnosis of lepromatous leprosy. Radiographic features 
showed osteolysis and destruction of some phalanges of the 
hands, bone erosion and destruction of some phalanges of 
the feet, as well as destruction and subluxation of some hand 
joints (Figure 2B). These bone changes were concluded as 
osteomyelitis. The final diagnosis was lepromatous leprosy, 
osteomyelitis and chronic arthritis due to leprosy, with hand 
and foot deformities. The patient received multidrug therapy 
(MDT) for multibacillary (MB) leprosy. Improvements in 
swollen fingers and toes were observed within two months 

Figure 1 Presence of hypesthetic hypopigmented macules on the right side of the 
back.

Figure 2 (A) Swollen fingers and toes. (B) Radiographic features showed osteolysis and destruction of some phalanges of the hands, bone erosion and destruction of some 
phalanges of the feet, and destruction and subluxation of some hand joints. (yellow arrow: osteolysis; green arrow: destruction; red arrow: erosion; white arrow: 
subluxation).
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after the start of treatment. The patient could move hands 
more freely to do daily activities. There were no changes on 
skin lesions.

Discussion
Leprosy is primarily a health problem and remains 
a leading cause of deformities and disabilities.1,4 Leprosy 
can manifest an enormous variety of signs and symptoms 
including arthralgia and arthritis resembling those seen in 
some rheumatic diseases, often posing diagnostic difficul-
ties in endemic areas.4,8,9 Furthermore, with globalization 
and increasing travel populations, it is possible that clinics 
in non-endemic countries may come across cases of 
leprosy with rheumatological manifestations.3,4 

Therefore, recognition of bone and joint involvements in 
leprosy is important to prevent unnecessary diagnostic 
tests, to establish accurate diagnosis, and to give early 
treatment.3,8

Bone changes are one of the important prognostic factors 
in leprosy7 and can be divided into three groups: specific, 
non-specific, and osteoporotic bone changes.7,8,10 The fre-
quency of bone changes has varied from 15% to 29% of 
leprosy cases.7 Specific bone changes are caused by direct 
actions of M. leprae on bone tissues.1,7,11 Specific bone 
changes in leprosy are rare variants and the prevalence 
ranges from 3% to 5%. It primarily affects small bones of 
the face, hands, and feet.1 Non-specific bone changes are far 
more frequent, nearly twice as much as specific changes. 
They are classified as neurotrophic lesions and lesions due to 
superinfections, that may overlap.7 Motor denervation is 
sometimes related to the absorption of cancellous bone and 
progresses into a concentric type of bone atrophy, which 
affects the length, the width, or both. The tips of insensitive 
fingers and toes were affected by changes due to distal 
absorption.1 Progressive absorption with loss of digits and 
the development of the so-called “mitten hand” occurred 
when that process is complicated by infections.1,7,10

Joint manifestations occur in approximately 75% of peo-
ple with leprosy and may represent one of the early 
symptoms.4,8 Proposed mechanisms include reactional 
states, direct infiltration of the synovium, and peripheral 
sensory neuropathy leading to joint destruction.4,9,12 There 
is no official classification of arthritis in leprosy. 
Nevertheless, arthritis in leprosy can be categorized into the 
following groups: (i) Charcot’s joints, (ii) septic arthritis, (iii) 
acute polyarthritis of lepra reaction, and (iv) chronic 

Figure 3 Bacilloscopy of smear showing positive bacillus (black arrow).

Figure 4 (A) Synovial fluid aspiration from the interphalangeal joint of the hand. (B) Acid-fast staining of synovial material from the interphalangeal joint of the hand showed 
numerous acid-fast bacilli (black arrow).
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arthritis.4,5,8 Charcot’s joints, otherwise known as neuro-
pathic arthropathy, manifests as joint dislocations, patholo-
gical fractures, and debilitating deformities usually involving 
the weight-bearing joints of the lower limbs, such as ankles 
and the knees.4,13 Acute arthritis in leprosy usually occurs as 
part of leprosy reactions.4,8,12 Acute arthritis manifests as 
symmetrical inflammatory polyarthritis affecting small joints 
of the hands and feet, which resembles rheumatoid arthritis 
(RA).4,13 Knees, ankles, shoulders, and elbows may be 
affected. Acute arthritis uncommonly manifests as joint 
destruction.4 Arthritis was discovered in 20 (65%) out of 31 
patients with leprosy reaction according to a study by Gibson 
et al.14 Atkin et al15 reported primarily type I leprosy reac-
tion-associated arthritis in 19 (50%) patients out of 38 
patients. Chronic arthritis could result from bacilli infiltra-
tion, involving small joints in symmetrical polyarthritis dis-
tribution, affecting primarily the wrists, metacarpals, and 
proximal interphalangeal joints.4,12 As a result, irreversible 
joint damages can occur, most remarkably in the hands as 
stated by Atkin et al in their study.16 Cossermelli-Messina 
et al17 reported 39 cases of leprosy with arthritis not related to 
lepra reactions. Arthritis was chronic in most of the patients 
(mean duration 11 years) and RA-like in distribution.

Medical imaging in leprosy is important to assist the 
diagnosis of musculoskeletal involvement.1,4,18 Specific 
bone changes causing granulomatous lesions, which are 
destructive and seen as focal areas of increased 
rarefaction.1,10 They manifest radiographically as primary 
periostitis, honeycombing, subarticular erosion, enlarged 
nutrient foramina, concentric cortical erosions, and bone 
cyst.11 Periostitis and sclerosis are signs of the healing 
process.10 The radiographic appearances of non-specific 
bone changes may indicate resorption of bones in the 
distal phalanges of the fingers and toes or acroosteolysis. 
Other non-specific bone changes presentations are sponta-
neous fractures, dislocations, acute and chronic 
osteomyelitis.7 Radiographic features in leprosy patients 
with arthritis are variable, ranging from normal joints to 
joint subluxations and complete destructions.4 In this 
patient, radiographic features showed osteolytic and 
destruction of some phalanges of both hands as well as 
erosion and destruction of some phalanges of the feet. 
These appearances were interpreted as osteomyelitis. The 
result of radiographic examination in this patient is in 
accordance with non-specific bone changes in leprosy. In 
addition to that, we discovered joint destruction and sub-
luxation of the hands from radiographic features, which 
are signs of arthritis in leprosy.

The gold standard for diagnosis of arthritis due to 
leprosy remains to be the presence of M. leprae bacilli 
in the joint, despite the difficulty to find leprosy bacilli 
in the joint.4 Arthrocentesis can facilitate the diagnosis 
of infection within a joint space. Joint aspiration should 
be performed by a trained clinician under sterile condi-
tions, not only to minimize the risk of infection and 
contamination of the aspirate but also to warrant accu-
rate fluid analysis.19 Chronic arthritis in leprosy is char-
acterized by finding a few numbers or no bacilli in the 
joint.4,12 We referred the patient to the Department of 
Orthopedic and Traumatology to perform synovial fluid 
aspiration from the interphalangeal joint of the hand and 
found numerous acid-fast bacilli from acid-fast staining 
of the synovial material. The patient had joint destruc-
tion and subluxation, and did not show any symptoms or 
history of leprosy reactions. We could conclude that this 
patient had chronic arthritis.

The key steps involved in the management are early 
detection of leprosy and treatment by MDT to prevent 
future deformities and disabilities.1,4,7 Treatments of 
MB leprosy according to the World Health 
Organization (WHO) include a combination of rifampi-
cin, clofazimine, and dapsone.1,4 It is important to dis-
tinguish between acute and chronic arthritis because 
they share similar characteristics but require a different 
kind of treatment and often show different responses 
after treatment.4 Patients with acute arthritis need glu-
cocorticoids in addition to MDT and show improve-
ments within a few weeks after therapy.1,4 Leprosy 
patients with chronic arthritis do not require additional 
glucocorticoids. Patients commonly achieved substantial 
improvements after therapy although their arthritis never 
resolved fully.4 Several other managements for muscu-
loskeletal involvement in leprosy are physiotherapy, 
monitoring and treatment of nerve damage, and surgical 
treatment.1 This patient received MDT for MB leprosy, 
resulting in the reduction of swelling in fingers and toes 
after two months of treatment and improved ability to 
perform daily tasks.

Conclusion
Leprosy must be considered among the differential diag-
noses of musculoskeletal disorders, especially in ende-
mic regions. Arthritis due to leprosy is frequently 
forgotten in current clinical practices. The examination 
of bone and joint changes in leprosy patients may help 
early detection and management of musculoskeletal 
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complications, to prevent future deformities and 
disabilities.

Abbreviations
MB, multibacillary; MDT, multidrug therapy; M. leprae, 
Mycobacterium leprae; RA, rheumatoid arthritis; WHO, 
World Health Organization.
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