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ABSTRACT

Neglected tropical diseases (NTDs) represent a heterogeneous group of 20 chronic, debilitating infections that
disproportionately plague poor populations within the endemic regions of India. Despite the systemic and dermal
manifestations of these diseases being well characterized, the severe and often delayed orthopedic and
musculoskeletal (MSK) sequelae remain poorly appreciated and result in late diagnosis, loss of function, and
permanent disability. The article provides a review of the specific orthopedic pathology associated with four key
NTDs endemic to India, namely LF, Leprosy, OATB, and Mycetoma. It synthesizes data on the clinical
presentation, pathology, functional outcomes, and the surgical challenges presented by such complex infections in
resource-constrained settings. Orthopedic manifestations vary from acute infective arthritis and osteomyelitis
(Mycetoma, OATB) to chronic, secondary deformities resulting from nerve damage, chronic lymphedema, and
muscle paralysis. These often necessitate complex, multistage reconstructive surgery, including arthrodesis,
tendon transfers, and extensive soft-tissue management, which push the limits of the available surgical
infrastructure. The NTDs pose a significant, yet "neglected" orthopedic burden in India, and need early diagnosis,
robust primary care integration, and the development of specialized orthopedic-plastic surgery protocols to
mitigate the severe long-term disability and restore function in these affected patients.
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INTRODUCTION

Neglected tropical diseases (NTDs) are a diverse group
of communicable diseases that prevail in low-income
populations of tropical and subtropical regions. India
shares a major proportion of the global burden of NTDs,
being endemic for diseases such as leprosy, lymphatic
filariasis (LF), visceral leishmaniasis (Kala-Azar), and
mycetoma.!

While NTDs are primarily known for their impact on
the skin, eye, and internal organs, their orthopedic
manifestations are a major, often secondary or tertiary

cause of long-term morbidity and permanent physical
disability.? Such MSK complications often require
specialized orthopedic intervention and rehabilitation,
which quite often become the limiting factors in the
return to functional life of a patient. The challenges are
compounded by late presentation, chronic nature of the
pathology, underlying malnutrition, and limited access
to tertiary care centers capable of handling complex
reconstructive procedures.

This article presents specific orthopedic complications of
the four major NTDs prevalent in India, with their
management challenges for orthopedic surgeons.
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LF-THE CHRONIC LYMPHEDEMA EFFECT

LF is endemic to large parts of India and is caused by
parasitic nematodes transmitted via mosquitoes. The
main orthopedic pathology is indirect and results from
chronic lymphatic obstruction.?

LEPROSY (HANSEN'S DISEASE)-NEUROPATHIC
DEFORMITY

Leprosy is caused by Mycobacterium leprae, which
causes the chronic infection mainly to peripheral nerves,
leading to direct MSK pathology.’

Pathology

Nerve damage causes motor paralysis and loss of
sensation in the extremities.

Orthopedic manifestations
Foot drop and claw hand

Paralysis of the deep peroneal and tibial nerves results in
foot drop, while ulnar and median nerve paralysis
causes characteristic claw hand deformity.

Charcot arthropathy

Loss of protective sensation leaves joints susceptible to
repetitive microtrauma, resulting in destructive, painless
disorganization of the joint that mainly affects the ankle
and tarsal joints.®

Bone resorption and amputation

Insensate ulcers and chronic secondary osteomyelitis
often lead to severe bone resorption (tapering of the
phalanges, or "pencilling"), necessitating amputation.

Management challenge

Emphasize functional reconstruction through tendon
transfer surgeries, such as tibialis posterior transfer for
foot drop or Brand's four-tailed tendon transfer for claw
hand, to restore active function and prevent further
deformities.” The complex pathology from neuropathic
joint disease (Charcot) often requires specialized
bracing or surgical fusion (arthrodesis) to stabilize the
foot and prevent its collapse.®

OSTEOARTICULAR TUBERCULOSIS-OATB:
THE SPINAL AND JOINT DESTROYER

Although global initiatives have brought TB rates down,
India continues to report the highest number of cases in
absolute terms. Among these, extrapulmonary TB,
especially OATB, continues to pose a formidable
orthopedic challenge, making up 1-3% of all TB cases.’

Pathology

Caused by M. tuberculosis, OATB most commonly
affects the spine (Pott's disease), followed by weight-
bearing joints (hip and knee).

Orthopedic manifestations
Spinal disease

Pott's disease causes vertebral body destruction, cold
abscess formation, and eventual spinal collapse,
resulting in kyphosis or gibbus deformity. Neurological
deficit due to spinal cord compression is the most feared
complication of the disease, especially when it presents
as Pott's paraplegia.

Joint disease

Commonly a monoarticular, insidious arthritis leading
to destruction of cartilage and erosion of subchondral
bone with frequent pathological dislocation/fibrous
ankylosis.!!

Sequestra and chronic sinus

Formation of a bony sequestrum and the development of
chronic draining sinuses are common features
complicating the treatment.

Management challenge

Initial management is pharmacological-ATT therapy.
Indications for surgical intervention are neurological
deficits, severe spinal instability/persistence of
abscesses. Spinal reconstruction usually involves
anterior/posterior decompression with stabilization by
instrumentation, which is often very difficult to carry out
in cases with extreme degrees of bony destruction. !?

MYCETOMA (MADURA FOOT)-THE FUNGAL
DESTROYER

Mycetoma is chronic, progressive, destructive
subcutaneous  fungal/bacterial (actinomycetoma)
infection usually affecting foot and lower limb."
Pathology

Infection begins after minor trauma and forms
characteristic grains (microcolonies) in the pus. The
disease is notoriously destructive, slowly transgressing
fascial planes, muscles, and bones.

Orthopedic manifestations

Osteomyelitis

Direct invasion of the small bones of the foot, namely
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tarsals and metatarsals, causes a highly destructive,
multi-focal osteomyelitis that is refractory to standard
antibiotics alone.'*

Bone and joint destruction

Massive in the late stage, the destruction of the
architecture of the foot is complete, turning it into a
swollen, deformed, multi-sinus tract-ridden mass.

Management challenge

Treatment is prolonged antifungal or antibacterial
therapy, which is often expensive and toxic. Surgical
management is frequently the mainstay and includes
aggressive local excision, debridement, and in
advanced, drug-refractory cases, amputation-to prevent
spread and provide definitive relief, often Syme's or
below-knee.!® Surgical margins are notoriously difficult
to assess due to the infiltrative nature of the disease.

DISCUSSION
The Indian context and management challenges

Certain factors make the orthopedic burden of NTDs
worse in India, impairing effective management

Delayed diagnosis and misdiagnosis

In rural India, NTDs will often masquerade as common
MSK complaints, such as chronic arthritis or sequelae of
simple trauma, leading to marked delays in diagnosis.
Lack of easy access to advanced diagnostics, namely,
MRI and specialized microbiology, ensures that these
chronic infections present themselves to the orthopedic
surgeon in end stages, when significant, irreversible
destruction of bone and joint has already occurred.?

Complexity of reconstructive surgery

The orthopedic management of NTDs often goes beyond
routine trauma surgery. Indeed, it requires complex
reconstructive procedures within a challenging surgical
field:

Host-tissue quality

Tissue surrounding the infection is often fibrotic (LF),
neuropathic (Leprosy) or chronically inflamed and
poorly vascularized (Mycetoma, OATB). This severely
impacts wound healing, instrumentation stability and
the success of soft tissue coverages. '

Need for multidisciplinary care

Successful outcomes for LF and Mycetoma require the
synergy of orthopedic, plastic, and reconstructive
surgeons along with infectious disease specialists-a
resource largely unavailable outside major metropolitan

centers.
Economic and social impact

The resulting disability contributes to poverty and social
stigmatization. The protracted treatment, such as 9-18
months of ATT for OATB and years of antifungals in
the case of Mycetoma, along with multiple surgeries,
creates catastrophic out-of-pocket expenditure for
families, often leading to non-adherence and relapse.!’
The wvisible deformities further marginalize these
individuals, making it difficult for them to work and be
socially integrated.

CONCLUSION

NTDs are major causes of MSK diseases in India, resulting
in chronic deformities and disabilities. These conditions
are associated with reconstructive or salvage surgeries.
Detection of orthopedic manifestations such as sensory
loss in leprosy or joint involvement in osteoarticular TB
through improved primary healthcare screening is likely to
be useful. Development and dissemination of
standardized, cost-effective surgical guidelines for
conditions such as Charcot arthropathy and post-tubercular
deformities are critical for addressing these conditions in
resource-constrained settings. Additionally, training in
specialized techniques such as tendon transfers and
external fixation in infected fields and combined
orthopedic-plastic reconstructions is likely to improve
surgical management. The orthopedic manifestations of
NTDs are critical to address to improve functional
outcomes and quality of life in these patients.
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