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Introduction

Our forefathers in Orthopedics to whom we owe our
own knowledge and opportunities, had the arduous
task of being a generalist while breaking boundaries
to create the subspecialities that we know today. With
advances in knowledge, technology, and opportunities,
the orthopedic discipline today is a constellation of
subspecialities including trauma, spine, arthroplasty,
arthroscopy, pediatrics, hand and upper limb, foot and
ankle, oncology, and limb reconstruction. The West has
been at the forefront of this proliferation with other parts of
the world quickly following the same trends. In the United
States, the proportion of board candidates with fellowship
training rose from 76% to 90% between 2003 and 2013,
and 78% of their procedures fell within their fellowship
area.! Accreditation of those fellowships, however, varies
widely.? Volume-outcome relationships for operations
such as total knee replacement offer a clinical rationale,?
and competency-based curricula show that training can be
organized around demonstrated ability rather than time
served.* Such models grew within dense workforces and
mature regulation; they do not transfer automatically to
Nepal, as India’s own debate illustrates.’

Postgraduate orthopaedic training in Nepal has expanded
across several universities and academies, and arthroplasty,
endoscopic surgery, spine, pediatric and reconstructive
services now operate in tertiary and private hospitals, most
visibly in the Kathmandu Valley. What the country lacks
is a count. No comprehensive national dataset records
how many orthopaedic surgeons practice, where, or
with what subspecialty training. The most direct Nepal-
specific evidence remains a 2021 survey of 93 surgeons:®
45.7% reported fellowship training, mean duration was
6.9 months, India was the commonest destination (53.5%),
and endoscopic surgery, spine and arthroplasty were the
most frequent choices. A cross-sectional electronic survey
describes a connected subgroup, not the national workforce,
but it signals that fellowship has become an expectation.
Following residency, fellowships can play an important
role in exposure to complex procedures, subspecialty
mentorship, and focused research. However, fellowship is
loosely used to cover both structured posts with case logs
and assessment and observerships in which are not ‘hands-
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on’. Duration, curriculum, supervision, operative
exposure, certification and funding vary; almost all
respondents recommended paid or sponsored posts.®
Applicants elsewhere rank operative exposure and
faculty reputation highest;” an informal attachment
guarantees neither. Professional bodies, universities,
teaching hospitals and the Nepal Medical Council
should jointly set minimum standards, distinguish
fellowship from observership and assess competence
by outcome rather than attendance.* Standardization
need not mean uniformity; it means that a title carries
verifiable meaning and that fellows retain the general
competence every orthopaedic surgeon owes a trauma
patient at night.

The big unanswered question is “what the subspecialty
workforce is for?” Fellowship choices respond to
employment, remuneration, equipment, prestige,
lifestyle and urban private-sector demand. These are
legitimate signals, but market demand is not population
need. Nepal’s musculoskeletal burden is dominated by
injury: police-recorded road traffic accidents rose from
20,640 to 28,692 between 2020/21 and 2024/252 at
an estimated cost of 1.52% of gross national product;®
globally, road injury is the leading killer of people
aged 5-29 years.'° At one tertiary hospital in Chitwan,
63% of 27,893 trauma presentations involved fractures
and two-thirds of patients came from outside the
district." A national household survey placed disabling
extremity conditions among the largest sources of
unmet surgical need.”? Ageing and osteoarthritis,"
rehabilitation needs led by musculoskeletal disorders,"
congenital and neglected deformities, infection and
late presentation from remote districts® complete the
picture. Should the workforce follow the market or
be deliberately aligned with disease burden? Neither
pure answer works. A market-only model concentrates
expertise where paying patients are; a plan that ignores
incentives creates posts no one fills. The realistic path
is to steer, using accreditation, funded fellowships
and public-sector posts to build trauma, paediatric
and reconstructive capacity while letting demand-led
services grow.
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Bridging General and Subspecialty Orthopedics

Traditional general orthopaedics
Broad scope: fractures, deformity, infection, degenerative disease
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Expansion of knowledge and technology
Advanced imaging, implants, endoscopic surgery, navigation, minimally invasive techniques
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Increasing complexity of musculoskeletal conditions
Polytrauma, revision surgery, complex deformity, higher patient expectations
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Subspecialty training / fellowships
Structured, accredited, competency-based
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Integrated referral network
Primary care & district / provincial hospitals & tertiary subspecialty centres
Outreach clinics - telemedicine - visiting consultants - shared rehabilitation

Improved specialised care while retaining general orthopaedic competency

Foundation throughout: general orthopaedic competency in every surgeon — initial trauma care,
common conditions, recognition and appropriate referral of complex cases

m From general orthopaedics to a networked subspecialty system. Conceptual pathway (original figure).
Four stacked stages run from traditional general orthopaedics, through expansion of knowledge and technology (ad-
vanced imaging, implants, endoscopic/ arthroscopic surgery, navigation, minimally invasive techniques) and increas-
ing clinical complexity (polytrauma, revision surgery, complex deformity, rising patient expectations), to structured, ac-
credited, competency-based subspecialty training. Fellowship training then branches into nine subspecialty domains:
trauma, spine, arthroplasty/adult reconstruction, endoscopic surgery, paediatric orthopaedics, hand and upper limb,
foot and ankle, musculoskeletal oncology and limb reconstruction. All branches converge on an integrated referral
network that links primary care, district and provincial hospitals and tertiary subspecialty centres through outreach
clinics, telemedicine, visiting consultants and shared rehabilitation. The end point is improved specialised care while
general orthopaedic competency is retained. A foundation bar and a dashed vertical arrow indicate that general ortho-
paedic competency (initial trauma care, management of common conditions, and recognition and appropriate referral
of complex cases) is preserved at every stage rather than replaced.
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POPULATION NEED TRAINING CAPACITY

fellowship places
matched to need
Residency - fellowship
faculty - case volume
accreditation
competency assessment

Disease burden - trauma PR >
disability - ageing
paediatric conditions
rural unmet need

Sustainable
orthopaedic
workforce

for Nepal

demand = need
A e
Bt
provincial training
sites & outreach

HEALTHCARE MARKET HEALTH-SYSTEM EQUITY

Geographic distribution
provincial centres
referral pathways

affordability - access

Employment - private demand
technology ' procedural volume
financial incentives

incentives that
reward distribution

Optimal system: all four domains aligned. Dominance of any single domain (e.g., market alone) produces imbalance.

m Aligning orthopaedic subspecialisation with

Nepal's needs. Conceptual framework (original figure) of four
interacting domains surrounding a central goal, a sustainable
orthopaedic workforce for Nepal. Population Need (disease bur-
den, trauma, disability, ageing, paediatric conditions, rural un-
met need); Training Capacity (residency, fellowship, faculty, case
volume, accreditation, competency assessment); Healthcare
Market (employment, private-sector demand, technology, pro-
cedural volume, financial incentives); and Health-System Equity
(geographic distribution, provincial centres, referral pathways,
affordability, access). Solid bidirectional arrows link each domain
to the centre; dashed arrows show key pairwise interactions:
fellowship places matched to need (Population Need-Training
Capacity), incentives that reward distribution (Healthcare Mar-
ket-Health-System Equity), the gap between demand and need
(Population Need-Healthcare Market), and provincial training
sites and outreach (Training Capacity-Health-System Equity).
The framework proposes that the optimal system emerges when
all four domains are aligned, and that dominance of any single
domain, such as market demand alone, produces imbalance.

If subspecialists remain concentrated in Kathmandu,
subspecialities could widen inequity; the Lancet Commission
on Global Surgery framed access as a property of systems, not
specialist headcounts.'® Nepal already has workable alternatives:
elastic nailing of pediatric forearm fractures without fluoroscopy
in a far-western district,” short courses that improved general
orthopaedic surgeons’ competence in soft-tissue coverage,'® and
training of peripheral health workers in primary fracture care.?
Together they suggest a “house of orthopaedic” model. General
competence is the foundation; subspecialists occupy the upper
floors; referral pathways, outreach, telemedicine and visiting
consultants form the staircase; rehabilitation runs through every
level. Fragmentation, in which ordinary knee pain is passed
between three clinics, is a real risk; equally, revision arthroplasty
or deformity correction cannot be mastered in passing.?

Subspecialization also offers the best opportunity
to build research through registries, multicenter
cohorts, trials, health-economic and geographic
access studies, and national guidelines.
Fellowships should produce clinician-scientists,
educators and leaders, not only proceduralists.
Seven priorities follow: 1) Map the workforce
by subspecialty and province; 2) Measure
musculoskeletal burden and unmet surgical
need; 3) Establish competency-based fellowship
standards with transparent accreditation; 4) Align
fellowship capacity with national and provincial
need through sustainable scholarships; 5)
Strengthen provincial centers and referral
networks so that subspecialists are distributed
rather than clustered; 6) Preserve general
competence through residency and continuing
education; and 7) Embed registries and outcome
measurement in every fellowship.

Even in the USA, shortages in the orthopaedic
surgery workforce, mainly in nonmetropolitan
areas, was anticipated in one study looking at
projections from 2024 to 2037.20:%

Nepal need not choose between general
orthopaedics and subspecialisation. It needs a
coordinated workforce where subspecialisation
is purposeful, evidence-based, competency-
driven, geographically responsive and aligned
with population need. The future of orthopaedics
in Nepal should be defined not by subspecialist
numbers, but by how effectively expertise
reaches the people and conditions that need it.
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