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Abstract

Clinical trials in Surgery are central to research; however, very few surgical clinical trials are conducted in India. Such
paucity of surgical trials is a cause for concern, and prompted us to explore the recent landscape of surgical trials in India.
We reviewed all clinical trials from general surgery or subspecialties of general surgery registered with the Clinical Trials
Registry of India website between 2018 to 15 th May 2021. Specific details such as the surgical subspecialty, study design,
multicentric or single institution and funding were obtained. We found a total of 16,710 trials, out of these 4119 (24.6%)
were related to all surgical fields. Only 136 (0.8%) trials were found from general surgery and its subspecialties. Most trials
were registered from Central Government Institutions (48%), followed by State Government Medical Colleges (11%). Most
number of trials was registered from GI surgery (32%). Most (90.5%) trials were single centre based. Common barriers to
research are well known; if the State Government Medical Colleges can mentor a culture of research from an early stage of
surgical training it can improve research productivity. Multicentre trials, involving smaller hospitals from tier 2 and tier 3
cities, are a potential solution to one of the major obstacles of surgical trials i.e. small number of patients; especially in this
pandemic induced draught of elective surgical operations. A positive change in attitude of surgeons and provision of neces-
sary funding can encourage more surgical clinical trials in India.
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Introduction of India (CTRI) for number of surgical trials registered from

July 2007 to April 2018 and found only 373 (2.8%) surgical

A clinical trial is conducted with the aim of determining
safety and efficacy of new therapies, or diagnostic proce-
dures, or new ways of using known treatments. Logically,
a well-conducted randomized control trial (RCT) is consid-
ered as the best form of evidence due to its various advan-
tages. [1] Many surgical RCTs and observational trials have
taken place over the last few decades, across the spectrum
of all surgical specialties, and have influenced various posi-
tive changes in surgical practice. However, majority of these
have originated from developed countries. Thiagarajan et al.
in their landmark study explored the Clinical Trials Registry
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trials among 13,301 registered in the study period [2]. Such
paucity of surgical trials is a cause for concern and prompted
us to explore the recent landscape of surgical trials in India.

Methods

We conducted a review of clinical trials registered with the
CTRI website [3]. All the trials registered between 2018
and 15 May 2021 were analysed with predefined inclusion
criteria.

Inclusion Criteria:

1. Surgical trials from general surgery or subspecialties of
general surgery

2. Trial done to assess and/or compare distinct surgical pro-
cedures or devices, surgical techniques, and addition of
another treatment modality to surgery
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3. Surgical trial where principal investigator (PI) is from
general surgical discipline or its subspecialties

Exclusion Criteria:

1. Surgical trials from other surgical specialties such as
gynaecology, ophthalmology, orthopaedics, and otorhi-
nolaryngology

2. Surgical trials where PI is not from general surgery or its
subspecialties such from anaesthesia or medical oncol-

ogy

Specific details about the trials such as the year of regis-
tration, surgical subspecialty, study design, multicentric or
single institution, and funding were obtained. For surgical
oncology, there was significant overlap with other subspe-
cialties; for example, gastrointestinal surgery (GI) divisions
had many GI cancers. Hence, these trials were included in
core subspecialties, and other surgical oncology trials not
belonging to a core subspecialty, such as breast cancer or
peripheral soft tissue sarcoma, were included in oncosurgery.

The trend of surgical trials registered over this period was
also noted. Data was analysed using Microsoft excel.

Results

Our search of CTRI database found a total of 16,710 trials
registered from January 2018 to 15 May 2021. Out of these,
4119 (24.6%) were related to surgical field. After exclud-
ing trials registered from other surgical specialities such as
gynaecology, orthopaedics, otorhinolaryngology, ophthal-
mology, anaesthesia, or other specialties, only 136 (0.8%)
trials were found to be eligible for analysis under general
surgery and its subspecialties based on our definition. The
number of RCTs registered increased slightly from 2018 to
2019 but nose-dived from 2020 onwards, coinciding with
COVID-19 pandemic (Table 1). Most trials were registered
from central government institutions (48%) followed by state
government medical colleges (11%) and private sector insti-
tutes (11%). Incidence of observational and interventional
trials was almost equal, 47% and 53%, respectively. When
analysed by specialty, most number of trials were registered

Table 1 Summary of surgical

trials registered in India from 1 N %)
January 2018 to 15 May 2021 Year 2018 )
2019 59
2020 17
2021 (Up to May 15) 8
Type of institution 1. Central government institutes 65 (48.0)
2. State government institutes 13 (9.5)
3. State government medical colleges 15 (11.0)
4. Private sector institutes 15(11.0)
5. Public sector hospitals 4 (3.0)
6. Private sector hospitals 11 (8.0)
Type of study 1. Observational 64 (47.0)
2. Interventional 72 (53.0)
Surgical specialty 1. General Surgery 13 (9.5)
2. Gastrointestinal surgery 44 (32.0)
3. Neurosurgery 17 (12.5)
4. Plastic surgery 5(3.6)
5. Paediatric surgery 6(4.4)
6. Endocrine surgery 6(4.4)
7. Cardiovascular and thoracic surgery 18 (13)
8. Urology 17 (12.5)
9. General oncosurgery (breast, soft tissue 9 (6.6)
sarcoma, etc.)
*Oncosurgery (total) 48 (35.0)
Centres 1. Single centre 123 (90.5)
2. Multi centre 13(9.5)
[CTVS-2, Neurosurgery-2,
General surgery-4, Oncosur-
gery-5]
Funding 1. Intramural funding 95 (70%)
2. Extramural funding 24 (17.6%)
3. Non funded 11 (8%)

Asterix was placed to show that Oncosurgery had the largest number of registered trials
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from GI surgery (32%), followed by cardio-thoracic and
vascular surgery (13%), neurosurgery (12.5%), and urology
(12.5%). Overall, 35% trials were registered for oncologi-
cal diseases. Most (90.5%) trials were single centre based;
commonest multicentric trials were for oncosurgery (n=>5).
Most (70%) trials were funded by the institutes conducting
the study (Table 1). Geographical locations of centres in
India conducting these surgical trials are shown in Fig. 1.

Discussion

Well-designed, well-analysed, and well-reported clinical
trials play the central role in surgical research. Happily, sur-
gical research has come a long way from the days when
publications of case series were its commonest form, lead-
ing to the infamous taunt of comparing surgical research
to comic opera [4]. Realizing the need of the hour and
perhaps spurred by such disdainful comments, the volume
of published surgical RCTs has been increasing steadily,
although Indian authors published only 4% (19/ 450) of all
surgical RCTs in 2009 [5]. Few landmark surgical RCTs
have been published from India, though their numbers are
small [6—13]. Our study confirms the meagre proportion of

Fig. 1 Map of India showing
centres from cities which have
registered surgical trials on

surgical clinical trials in India (0.8% of all clinical trials for
the study period), as was seen in the previous study on this
issue [2]. They had found 2.8% surgical trials (including
all branches of surgery such as gynaecology, orthopaedics,
otorhinolaryngology, ophthalmology, or other specialties)
among 13,301 trials registered in the study period from 2007
to April 2018; oncology-related surgical trials were 10%;
and most surgical trials were in surgical gastroenterology
(19.8%) [2]. Such specialty-wise data is also similar to our
findings.

Notwithstanding such paucity of surgical trials, realisti-
cally, clinical trials in surgery are not as easy to perform as
in medicine. This is due to inherent complexities associated
with surgical procedures such as the learning curve associ-
ated with surgical techniques, difference in surgical skills of
different surgeons, standardization of surgical procedures,
different presentations of disease, differences in anaesthe-
sia and peri-operative care of patients in different settings,
patients’ reluctance towards recruitment for any invasive
procedure, and inclusion bias and difficulty with blinding
[14]. These difficulties can be overcome with surgically
“flavoured” solutions, and necessary surgical trials, though
difficult, can be performed for generating evidence on which
to base surgical practice [15, 16].
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Our study also highlights a couple of interesting facts
about this type of surgical research in India. Only a handful
(15 out of 136) of trials was registered from the state govern-
ment medical colleges. Common barriers to research are well
known and include lack of motivation, lack of resources,
lack of data, lack of research methodology training, insuf-
ficient dedicated research time, and lack of funding and
rewards [17-19]. It is equally well-known that the culture
of research and publication must be inculcated from an early
stage of surgical training as early exposure has a strong posi-
tive influence on later involvement in research [20, 21]. Here
lies the importance of mentorship programmes to improve
research productivity among younger colleagues [22]. Now
when the rewards of research and bringing research funding
are reflected in academic promotions, it is self-evident that
these solutions are part of the job description of the teachers
in the state government medical colleges.

The other interesting finding of our study is that less than
10% of registered surgical trials in India are multicentric.
Multicentre trials are a potential solution to one of the major
obstacles of surgical trials, i.e. small number of patients. In
this ongoing COVID-19 pandemic, when most of the clinical
work has been reduced to only essential services in majority
of surgical units, the role of multicentric studies cannot be
over emphasized. Availability of broadband Internet con-
nections and ease of online collaborations have brought the
feasibility of multicentric trials to everyone’s doorstep [23].
An additional advantage of this is the possibility of increas-
ing participation by smaller hospitals from tier 2 and tier 3
cities. Medical colleges should focus on day to day chal-
lenges, own experiences, and available resources to select
a trial topic rather than duplicating something already pub-
lished. Another important aspect is strengthening of medical
records keeping in state medical colleges and upgrading to
digitized format. With 1.4 billion population, India is home
to a growing population requiring surgical care. Number of
surgeries performed at hospitals in tier two and three cit-
ies are many folds higher than national Institutes. However,
most research is conducted in central institutes and needs
longer time to complete due to poor patient accrual. This
is the major underutilized opportunity that despite having
large number of patients, we are not able to enrol them in
surgical trials. Collaboration is the most under-sold aspect of
clinical research in India. Being able to work with and learn
from experts of other institutes can enhance the quality and
quantity of surgical research in India.

A possible limitation of our study is that a few centres
may not be registering their trials and many trials registered
may not be underway due to poor accrual of patients or lack
of funding. However, scarcity of surgical trials from India is
quite evident, and miniscule contribution of Indian authors
in scientific surgical journals is an additional cause for con-
cern [17]. Barriers to both are common as are the solutions.

A positive change in attitude of surgeons and provision
of necessary funding will go a long way to mitigate these
problems. Equal importance must be given to patient-related
factors and proper scientific reporting of surgical clinical
trials [24, 25]. Now, when the roadmap is available for clini-
cally relevant research and publications even in resource-
constrained conditions [26], all stakeholders must come on
board of the surgical research bandwagon to put India among
the frontiers of surgical research. A treasure trove of surgical
clinical trials beckons valiant treasure seekers.
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