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Abstract

Orthopaedic education in India has evolved from traditional apprentice-based
learning to a structured and standardized approach. Despite advancements in curricula,
inconsistencies persist due to unequal access to resources and variations in training quality
across institutions. Premier institutions often provide access to advanced technology,
while smaller or rural facilities may lack the infrastructure necessary for comprehensive
training. This disparity affects residents” exposure to specialized procedures and research
opportunities. Additionally, the emphasis on research within orthopaedic education
remains limited, with challenges including insufficient mentorship and time constraints.
To address these issues, it is essential to integrate simulation-based training, particularly
in resource-limited settings, to enhance surgical skills development. Furthermore, the
implementation of formative assessment methods, such as OSCEs and workplace-based
assessments, can provide continuous feedback, improving both practical skills and
professional competencies. The integration of emerging technologies like telemedicine,
3D printing, and virtual reality can bridge the gap between theory and practice, enriching
the learning experience. Reforms in these areas are necessary to ensure that all residents
receive high-quality education, equipping them with the skills needed to excel in a
dynamic healthcare landscape. A collective effort from government bodies, institutions,
and faculty is required to overcome current challenges, enabling Indian orthopaedic
education to meet global standards.
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rthopaedic education for residents in India

has undergone a remarkable transformation
over the past few decades. What was once a
predominantly apprentice-based model, where
residents learned under the close supervision of
senior surgeons in a largely informal manner, has
evolved into a more structured and standardized
training regimen. Today’s programs are designed
to offer a comprehensive education that balances
theoretical knowledge, clinical exposure, and
hands-on surgical experience. This evolution
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has been driven by the need to keep pace with
advancements in medical science, the increasing
complexity of Orthopaedic procedures, and the
growing demand for highly skilled Orthopaedic
surgeons in both urban and rural settings.

However, despitethesesignificantimprovements,
the current Orthopaedic education system in India is
far from perfect. While structured training programs
now exist, they are not uniformly implemented
across institutions, resulting in inconsistencies
in the quality of education that residents receive.
Moreover, while some institutions offer cutting
edge technologies and mentorship, others struggle
with outdated infrastructure and limited access to
resources, leaving residents underprepared for the
demands of modern surgical practice.

In addition to these disparities, Orthopaedic
education must now contend with the challenges
posed by high patient volumes, limited time
for personalized mentorship, and the growing
emphasis on research and academic development.
The need for reforms is clear, as the system must
adapt to equip future Orthopaedic surgeons
with not only technical expertise but also critical
thinking, leadership, and adaptability in a rapidly
evolving healthcare landscape.

In this article, I will explore the current state
of Orthopaedic education for residents in India,
delving into both the strengths of the existing
system and the gaps that still need to be addressed.
By examining these issues in depth, I aim to provide
a roadmap for reforms that can help ensure that
future Orthopaedic surgeons are better prepared
to meet the growing needs of the profession, both
within India and on a global scale.

Structured Curriculum: A  Shift Toward

Comprehensive Learning

One of the most notable advancements in
Orthopaedic education for residents in India has
been the adoption of a structured and standardized
curriculum. Historically, Orthopaedic training
varied greatly across institutions, often relying on
informal methods of learning through observation
and hands-on practice under the guidance of senior
surgeons. Today, however, the Medical Council of
India (MCI), now functioning under the National
Medical Commission (NMC), has introduced
formalized guidelines and standardized teaching
protocols to ensure a more consistent and
comprehensive education across the country.

The structured curriculum provides residents
with a broad and well-rounded exposure to the
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entire spectrum of Orthopaedic care. It mandates a
systematic training process that includes rotations
across various Orthopaedic subspecialties such as
trauma, sports medicine, paediatric Orthopaedics,
arthroscopy, spine surgery, and joint replacement.
This rotational exposure is crucial, as it allows
residents to develop a holistic understanding of
Orthopaedic conditions and treatment modalities,
equipping them with the versatility needed to
manage a wide range of cases in their future careers.
In addition to clinical Orthopaedics, residents
are also trained in emergency management and
surgical skills, ensuring they are well-prepared to
handle acute trauma and other critical situations.

The curriculum does not stop at clinical and
surgical expertise; it also encompasses didactic
learning throughlectures, seminars, and workshops.
These educational components aim to provide
residents with a strong theoretical foundation in
Orthopaedic principles, biomechanics, and the
latest advancements in medical technology. This
combination of clinical rotations, hands-on practice,
and academic learning fosters a comprehensive
educational experience that is designed to create
well-rounded orthopaedic surgeons.

However, despite these positive changes,
significant challenges remain in the implementation
of the curriculum. One of the most critical issues
is the variation in the quality of education across
different institutions. While premier teaching
hospitals and medical colleges in metropolitan areas
offer residents access to state-of-the-art facilities,
advanced surgical equipment, and mentoring
by nationally and internationally recognized
experts, many other institutions particularly
in smaller cities and rural areas struggle with
outdated infrastructure, limited access to advanced
technology, and a shortage of experienced faculty.

This disparity in educational quality means that
the competencies of residents can vary significantly
depending on where they were trained. In resource-
richinstitutions, residents may have the opportunity
to perform complex surgeries, use advanced
surgical tools, and engage in research activities,
allowing them to graduate with a higher level of
expertise. In contrast, residents from resource-
constrained institutions may face challenges such
as fewer surgical opportunities, less exposure
to specialized procedures, and limited access to
the latest medical literature. Consequently, the
variability in training quality across institutions
affects the uniformity of residents” skill sets and
their readiness for independent practice upon
graduation.

Volume 10 Number 2, May-August 2024



Jeff Walter Rajadurai OR. The Present Day Orthopaedic Education for Residents in India: A Perspective
from an Orthopaedic Surgeon

This inconsistency highlights the need for further
reforms in the standardization of Orthopaedic
education. While the curriculum provides a strong
framework, ensuring that all institutions have the
necessary resources and faculty to deliver high-
quality training is essential for the continued
development of competent orthopaedic surgeons.
Steps must be taken to address these disparities,
such as increasing funding for under-resourced
institutions, implementing faculty development
programs, and fostering collaborations between
high- and low-resource institutions to promote the
sharing of knowledge and expertise.

Hands-on Surgical Exposure: The Learning by
Doing Model

In the field of Orthopaedics, surgical expertise
is not just an important component of training
it is the very foundation upon which the entire
specialty is built. Orthopaedic surgery involves
the management of complex musculoskeletal
conditions, requiring a high degree of technical
skill, precision, and the ability to adapt to a variety
of situations in the operating room. As a result,
hands-on surgical experience forms the core of
resident training, and much of what Orthopaedic
residents learn is through direct involvement in
surgical procedures.

Unlike other medical specialties, where clinical
management might rely heavily on medication
or non-invasive treatments, Orthopaedic practice
often demands a mastery of various surgical
techniques. These range from basic procedures
like fracture reductions and joint dislocations to
far more intricate operations such as total joint
replacements, spinal deformity corrections, and
arthroscopic ligament repairs. For residents,
acquiring proficiency in these techniques through
hands-on practice is essential for developing the
confidence and competence needed for independent
practice. The learning-by-doing model, wherein
residents progressively assume more responsibility
in the operating room under the supervision of
senior surgeons, has been the traditional approach
to training Orthopaedic surgeons.

However, the current system faces significant
challenges, particularly regarding the availability of
supervised operating time. In high-volume centres
typically large urban teaching hospitals residents
may have access to a wide range of cases, from
routine fractures to rare and complex conditions.
While this exposure is invaluable, the sheer volume
of surgeries can sometimes limit the amount of
individualized attention that residents receive from
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senior consultants. With large numbers of patients
needing care, consultants may not always have the
time to provide detailed feedback or guide residents
through every step of a procedure. As a result,
residents in these environments may perform
numerous surgeries, but the learning process may
lack the personalized mentorship that is crucial for
mastering surgical techniques at a deeper level.

On the other hand, low-volume centres,
particularly in smaller cities or rural areas, present
a different set of challenges. Here, the number
of surgical cases may be insufficient to provide
residents with the range of experiences needed
to become proficient in the full spectrum of
orthopaedic procedures. In these settings, residents
may find themselves limited to a narrow subset of
surgeries, such as basic trauma cases, and may not
gain adequate exposure to specialized procedures
like arthroscopy or spinal surgery. This lack of
diverse case exposure can hinder the development
of a well-rounded surgical skill set, leaving
residents at a disadvantage compared to their peers
from high-volume institutions.

To address these challenges, there has been a
growing emphasis on simulation based training,
which has emerged as a valuable complement
to traditional hands-on surgical exposure. The
introduction of cadaveric labs, where residents can
practice surgical techniques on human cadavers,
has been a significant advancement in Orthopaedic
education. These labs allow residents to refine
their skills in a controlled environment, where
they can make mistakes, learn from them, and
perfect their techniques without the pressure of
real-life consequences. Practicing on cadavers
helps residents develop the manual dexterity and
familiarity with human anatomy that are essential
for successful surgical outcomes.

Similarly, the use of arthroscopic simulators
has become an increasingly important tool in
Orthopaedic training. Arthroscopy, a minimally
invasive surgical technique used to diagnose and
treat joint problems, requires a high degree of
precision and hand-eye coordination. Arthroscopic
simulators enable residents to practice these skills
repeatedly in a virtual environment, helping them
gain confidence and proficiency before performing
real surgeries on patients. By allowing residents to
make multiple attempts and correct their mistakes
in a low-risk setting, simulators help bridge the
gap between theoretical knowledge and practical
execution.

Despite the clear benefits of simulation-based
training, access to these advanced educational
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tools remains a significant barrier. While premier
medical institutions in major cities may have the
resources to establish cadaveric labs and invest in
high-quality simulators, many smaller institutions
across India lack the financial and infrastructural
capacity to provide such opportunities to their
residents. As a result, residents in these institutions
are left without access to the same level of training,
perpetuating the disparity in skill development
between residents from resource rich and resource
limited settings.

Research and Academic Development: Still
Evolving

Research and academic development are
indispensable elements of modern Orthopaedic
education. In the current era of evidence based
medicine, the ability to critically appraise scientific
literature, contribute to the advancement of
medical knowledge, and incorporate new findings
into clinical practice is vital for any Orthopaedic
surgeon. However, in many residency programs
in India, research remains an underemphasized
component of the curriculum. While most programs
mandate that residents complete dissertation work
as part of their training, the focus often lies more on
fulfilling academic requirements than on producing
impactful, high-quality research that contributes to
the global orthopaedic community.

One of the main challenges in promoting
research within Orthopaedic residency programs is
the lack of mentorship. Research requires guidance,
especially for residents who may not be familiar
with the intricacies of research methodology, study
design, and statistical analysis. Unfortunately,
in many training institutions across India, there
are insufficient senior faculty members with the
time, expertise, or inclination to mentor residents
through the research process. Without proper
guidance, residents often struggle to develop
research questions, design appropriate studies, and
navigate the process of manuscript preparation and
publication.

Time constraints pose another significant barrier.
Orthopaedic residency is demanding, with long
hours spent managing clinical duties, performing
surgeries, and attending to the immediate needs
of patients. In high-volume centres, residents are
often overwhelmed by the sheer clinical workload,
leaving little time or energy for academic pursuits.
Research, which requires thoughtful planning,
data collection, analysis, and writing, is frequently
relegated to the background in the face of more
urgent clinical responsibilities. As a result, many
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residents complete their dissertation projects as a
formality, without a genuine engagement in the
research process or a desire to publish their findings
in reputable journals.

Moreover, limited exposure to research
methodology further hinders the development
of research skills among residents. While some
institutions may offer introductory lectures on
research methods, these are often insufficient
to equip residents with the depth of knowledge
required to conduct independent research.
Without a solid foundation in research design,
data analysis, and the critical appraisal of scientific
literature, residents are ill-prepared to navigate
the complexities of modern medical research. This
lack of training not only impacts their ability to
contribute to the academic field but also limits their
ability to stay updated with the latest advancements
in Orthopaedic care and incorporate evidence
based practices into their clinical work.

In contrast, Orthopaedic residency programs in
many international settings place a strong emphasis
on research as a core component of training.
Residents in these programs are encouraged to
engage in research from the very beginning of their
residency, and they often have access to dedicated
research mentors, research facilities, and statistical
support. Moreover, the culture of academic
development in these countries emphasizes
the importance of publishing in high-impact
journals, presenting at national and international
conferences, and collaborating with experts across
the globe. This not only broadens the academic
horizons of residents but also fosters a sense of
curiosity, critical thinking, and lifelong learning
that is essential for the continued evolution of
medical practice.

To cultivate a similar research culture in
India, Orthopaedic residency programs must
undergo several key changes. First and foremost,
dedicated research training needs to be formally
incorporated into the residency curriculum. This
could take the form of structured courses on
research methodology, biostatistics, and critical
appraisal, as well as workshops on study design,
ethics in research, and scientific writing. Residents
should also have protected time for research, free
from clinical duties, to allow them to focus on
their projects without the constant pressure of
patient care. This would help balance their clinical
and academic responsibilities and foster a deeper
engagement with research.

Mentorship is another critical factor. Senior
Orthopaedic surgeons and faculty members need to
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play a more active role in guiding residents through
theresearch process. Faculty development programs
aimed at enhancing the research capabilities of
senior surgeons would be beneficial, ensuring that
mentors are equipped with the necessary skills to
guide residents effectively. Establishing research
mentorship programs within departments, where
residents are paired with experienced researchers,
could significantly enhance the quality of resident-
led research projects and publications.

Furthermore, fostering opportunities for global
collaboration is essential. Indian Orthopaedic
residents should be encouraged to participate
in international conferences, collaborate with
global experts, and contribute to multi-centre
studies. Such exposure not only enhances their
research skills but also allows them to bring back
valuable insights and innovations to their own
practice. The establishment of formal exchange
programs between Indian institutions and leading
international orthopaedic centres could facilitate
this process, giving residents a chance to work
alongside experts in the field and gain firsthand
experience in cutting edge research environments.

Assessment and Evaluation: A Call for Reforms

The assessment of Orthopaedic residents in
India has traditionally focused on end-of-year
examinations, which predominantly evaluate
theoretical knowledge and, to a lesser extent,
practical skills. While these examinations are a
critical aspect of the training process, they fall short
of assessing the full spectrum of competencies
required for independent clinical practice. The
current assessment methods, often reliant on written
tests and practical demonstrations, are limited
in their ability to measure crucial aspects such as
decision-making, clinical reasoning, communication
skills, and professionalism all of which are essential
for a successful Orthopaedic surgeon. As a result,
there is growing recognition of the need for more
comprehensive evaluation methods that can better
reflect the multi-dimensional nature of orthopaedic
practice.

In many countries, Objective Structured Clinical
Examinations (OSCEs) and workplace-based
assessments (WBAs) have become integral
components of the assessment process. OSCEs
involve a series of stations where residents are
required to perform clinical tasks or interact with
standardized patients, allowing evaluators to
assess their clinical acumen, procedural skills,
diagnostic reasoning, and patient communication
in a structured and controlled setting. This method
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provides amore holistic view of aresident’s abilities
compared to traditional exams, as it evaluates
not only knowledge but also how effectively that
knowledge is applied in real-life scenarios. The use
of standardized patients in OSCEs also ensures
consistency in the evaluation process, offering a
more objective measure of performance across
different residents.

Workplace based assessments, on the other
hand, involve direct observation of a resident’s
performance in real «clinical settings. These
assessments can take various forms, including case
based discussions, direct observation of procedural
skills (DOPS), and mini-clinical evaluation
exercises (mini-CEX). Through WBAs, residents
receive immediate feedback from their supervisors,
which can significantly enhance their learning and
help identify areas for improvement in real-time.
This continuous and formative assessment process
is invaluable for fostering professional growth, as
it allows residents to track their progress, address
their weaknesses, and refine their skills throughout
their training.

Unfortunately, these advanced assessment
tools are not yet widely implemented in India.
The reliance on summative, end-of-year exams,
while important for certifying knowledge, does
not provide residents with regular feedback that
can guide their development during the residency.
This lack of formative assessment means that
residents may only become aware of deficiencies
in their performance when it is too late to address
them within the training period. Regular, formative
assessments that focus on constructive feedback
and improvement are essential for developing the
well-rounded, reflective practitioners that modern
orthopaedics demands.

Introducing mentorship programs, where
residents work closely with experienced surgeons
who provide ongoing evaluation and guidance, can
significantly enhance the training process. Mentors
can assess a resident’s performance over time,
offering personalized feedback, supporting skill
development, and fostering professional growth.
These programs can also provide a platform
for residents to reflect on their own learning
and progress, encouraging a culture of self-
improvement. Additionally, mentorship programs
help bridge the gap between theoretical knowledge
and practical application, allowing residents to
gain a deeper understanding of the complexities of
patient care under the guidance of seasoned experts.

Regular performance evaluations are another
key element in this process. Rather than relying
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solely on a single annual examination, residency
programs should incorporate periodic reviews that
assess both clinical and academic progress. These
evaluations should include not just the review of
exam scores, but also an analysis of a resident’s
surgical  performance, patient interactions,
problem-solving abilities, and adherence to ethical
and professional standards. Such reviews can be
conducted quarterly or bi-annually, providing
residents with multiple opportunities to receive
feedback and make improvements.

Bridging the Gap between Academia and
Real-World Practice

Another critical aspect of Orthopaedic
education in India is ensuring a balance between
theoretical knowledge and its practical application.
While mastering the theoretical foundations of
Orthopaedic surgery is undoubtedly important,
residents must also be able to translate this
knowledge into effective patient care.

The imbalance can hinder their ability to
stay current with the latest advancements in
Orthopaedic surgery and evidence based practices,
ultimately impacting their professional growth.

To bridge this gap between academia and
real-world practice, residency programs must
emphasize a balanced approach to training. This
involves ensuring that residents have protected
time for academic study, research, and participation
in conferences or workshops, in addition to
their clinical responsibilities. By fostering an
environment where both clinical and academic
development are equally prioritized, residents can
grow into well-rounded professionals who are not
only skilled surgeons but also lifelong learners
capable of critically evaluating and integrating new
knowledge into their practice.

Additionally, integrating real-world scenarios
into academic discussions and case-based learning
can enhance the educational experience. Case-
based discussions, for example, allow residents
to reflect on their clinical experiences and learn
from both successes and mistakes. By analysing
cases in a structured academic setting, residents
can deepen their understanding of the underlying
principles of orthopaedic surgery, improve their
decision-making abilities, and enhance their
problem-solving skills.

The Role of Technology in Modern Orthopaedic
Education

The integration of technology into medical
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education has the potential to profoundly
transform the way future Orthopaedic surgeons are
trained. While many aspects of medical education
have advanced, the use of modern technology in
Orthopaedic education in India is still in its early
stages. Yet, as new technological innovations
emerge, they hold the promise of revolutionizing
how residents learn and practice the complex
procedures inherent to Orthopaedic surgery.

Several cutting-edge technologies are already
reshaping medical education around the world,
and they have the potential to do the same in
India. Telemedicine, for example, has become an
invaluable tool, especially during the COVID-19
pandemic, allowing for remote consultations,
patient follow-ups, and even virtual participation
in surgical procedures. For Orthopaedic residents,
telemedicine can serve as a platform to observe
live surgeries in real-time, engage in virtual
patient consultations, and participate in global case
discussions, all of which enhance their learning
experience without the constraints of geographical
limitations.

Another breakthrough is 3D printing, which is
rapidly becoming a key tool in medical training. In
Orthopaedics, 3D printing allows for the creation
of precise anatomical models that can be used for
preoperative planning, surgical simulations, and
the teaching of complex procedures. For residents,
practicing on 3D-printed models provides an
unparalleled opportunity to rehearse surgical
interventions, improve hand-eye coordination,
and gain confidence in performing procedures.
Additionally, 3D printing enables residents to
study patient-specific anatomy, particularly in
complex cases such as joint replacements or fracture
reconstructions, fostering a deeper understanding
of surgical planning and execution.

Augmented reality (AR) and virtual reality
(VR) are other technologies with transformative
potential in orthopaedic education. These
immersive technologies can create virtual
operating room environments where residents can
practice surgeries without the risk of patient harm.
AR can superimpose digital information, such
as anatomical structures or surgical guides, onto
a resident’s real-world field of view, enhancing
the learning experience by providing real-time
feedback and visual aids during practice. VR,
on the other hand, allows residents to step into
virtual operating rooms, perform procedures in
a simulated environment, and learn from their
mistakes in a risk-free setting. The repetition of
complex procedures in a VR environment enables
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residents to refine their skills before transitioning
to real surgeries, ultimately improving patient
outcomes.

Online platforms have also become invaluable
resources for Orthopaedic education. The ability to
access vast repositories of global medical literature,
clinical guidelines, surgical videos, and interactive
case discussions has empowered residents to
expand their knowledge beyond their immediate
clinical setting. Through these platforms, residents
can participate in webinars, attend international
conferences virtually, and engage in discussions
with global experts in the field. Virtual surgeries
and case simulations available online provide a new
dimension to learning, enabling residents to explore
different surgical approaches and problem-solving
techniques used around the world. This increased
access to global knowledge promotes continuous
learning and helps residents stay updated with the
latest advancements in Orthopaedics.

However, despite these promising advancements,
many medical institutions in India have been slow to
adopt these technologies. Several factors contribute
to this delay, including the lack of infrastructure,
insufficient funding, and limited awareness among
educators and policymakers regarding the benefits
of technology in medical education.

Policymakers and educators must prioritize
investment in digital infrastructure to address
this gap. Government initiatives, private-sector
collaborations, and partnerships with global
institutions could provide the financial and
technical support necessary to equip all teaching
hospitals and medical colleges with the latest
technology. Training programs for faculty should
also be implemented to ensure that educators
are proficient in using these new tools and can
effectively integrate them into their teaching
methodologies. By equipping both educators and
residents with access to modern technologies, India
can enhance the quality of Orthopaedic education
across the country.

The COVID-19 pandemic has already
demonstrated the potential of virtual learning, as
medical schools around the world transitioned
to online education platforms during periods of
lockdown. In India, many residency programs
adopted telemedicine for patient consultations and
shifted academic discussions to virtual formats,
demonstrating the feasibility of these technologies in
medical education. This shift should not be viewed
as a temporary solution, but rather as a catalyst
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for more permanent integration of technology into
Orthopaedic training. The momentum generated
by the pandemic should be carried forward,
with a concerted effort to make virtual learning,
simulation-based education, and telemedicine a
core component of the residency curriculum.

A
CONCLUSION

Toward a Brighter Future

Orthopaedic  education for residents in
India stands at a pivotal juncture. While the
implementation of a structured curriculum and
the wealth of clinical exposure in Indian hospitals
provide a strong foundation, there are critical
areas in need of reform. Surgical training, research
development, assessment methods, and the
integration of technology all represent significant
opportunities for improvement. By addressing
these areas, Orthopaedic education can better
meet the needs of modern healthcare and produce
well-rounded surgeons who are not only adept
at performing surgeries but also equipped with
the research skills, decision-making abilities, and
technological expertise needed to excel in the field.

To achieve this, collaboration among government
bodies, medical institutions, faculty, and residents
is essential. Investment in infrastructure, the
expansion of research and mentorship programs,
and the adoption of innovative technologies
are key steps that will allow India to overcome
current challenges and disparities in education.
By ensuring that all residents, regardless of their
training location, have equal access to high-quality
educational resources, India can cultivate the next
generation of Orthopaedic surgeons who are not
only skilled practitioners but also global leaders in
the advancement of Orthopaedic care.

The future of Orthopaedic education in India
holds great promise. With the right reforms
and investments, Indian Orthopaedic residency
programs can set new standards in medical
education, preparing future surgeons to excel in
an increasingly complex and globalized healthcare
environment. The integration of cutting-edge
technologies, combined with a culture of continuous
learning and innovation, will ensure that Indian
Orthopaedic surgeons remain at the forefront of
their field, contributing not only to the health of
their patients but also to the global body of O568
rthopaedic knowledge.
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