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Abstract
Background  The number of joint replacements in India is set to grow at the highest rate in the world from 2020 to 2026. It 
is high time for India to have an efficient and credible registry to help curtail the clinical impact of implant failure at a very 
early stage by prompt reporting.
Methods  Indian Joint Registry has been established by ISHKS with new data forms for reporting. These new detailed forms 
record, in addition to previous form, component-wise details of implants. Additional useful features include Linking with 
unique ID like PAN or Aadhaar, thromboprophylaxis, untoward intra-operative event, IJR consent and type of anaesthesia.
Results  There were 712 registered surgeons in IJR database till June 2020. Total TKRs being reported to registry increased 
from 1019 in 2006 to 27,000 in 2019. Majority of the patients (98.5%) were diagnosed with osteoarthritis knee. Company-
wise distribution unveils that Johnson & Johnson DePuy represents the highest implant usage at over 37%. There has been 
increased utilisation of uncemented THR over cemented THR from 2006 to 2019. Dual-mobility THRs have gained ground 
as surgeon preference for the choice of implant.
Conclusion  Effective use of quality registries can lead to better health outcomes at a lower cost for the society. An effective, 
responsive and sustainable registry in India offers many benefits and should be considered as a key objective. Making the 
registry function in India successfully will undoubtedly require multi-pronged efforts, but can deliver many benefits both to 
the patient and to the nation as a whole.

Keywords  Indian Joint Registry · Indian Society of Hip and Knee Surgeons · Revision · Total hip arthroplasty · Total knee 
replacement

Introduction and Background

Innovation in the field of surgical orthopaedics especially 
joint replacement surgeries has shown a rapid development 
over the recent decades. Over the last few years, there has 
been an exponential rise in the number of joint replace-
ment surgeries that are taking place in India. Also aiding 

in this surge have been numerous Government initiatives 
for the low economic strata as well as the introduction of 
the price capping which have led to people who earlier had 
no access to joint replacement surgeries also getting oper-
ated on a regular basis. There has been a concomitant rise 
in the varied types of prosthesis being used, some of them 
being indigenous implants for which there is paucity of 
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long-term evidence. Parallel to it there has been an escala-
tion in the number of court cases for medical negligence 
owing to growing dissatisfaction among the patients.

It has been painfully established by the extensive 
archives of joint replacement surgeries over the years 
that not all changes translate into progress. Few innova-
tions worsen practice. Every now and then, new implants, 
techniques and practices are introduced worldwide which 
get translated into practices. The accountability of these 
implants and practices are suboptimally established in 
practical life.

The DePuy Articular Surface Replacement (ASR) 
implant from J&J recently made rippling waves across the 
countries for its supposedly flawed system. The metal on 
metal bearing cleared from US FDA in the year 2005 was 
implanted in 93,000 patients worldwide of which 4700 were 
reported in India till 2010. The Australian National Registry 
reported a cumulative revision rate of 10.9% for ASR com-
pared to 4% for other resurfacing implants [1]. J&J in 2010 
acknowledged the high failure rates of the system amidst 
lawsuits in US federal courts and consequently phased it 
out [2]. The company since then has an ASR reimbursement 
program dedicated to patients operated with the obsolete 
implant and recently, the Government of India proposed 
that the patients who had a faulty implant should receive 
a lump sum payment of ₹2 million (US$27,812). As of lat-
est available figures from May 2019, of the total 4,700 hip 
implant surgeries conducted in India with DePuy’s ASR 
hip replacement system, only 882 patients (accounting for 
1,056 implants) could be traced through the ASR helpline 
[3–5]. Had a national registry been in place in India during 
this period, it would have been possible to trace all patients 
affected by this device recall.

There were reports of Unusually High Rate of Early Fail-
ure of Tibial Component in ATTUNE Total Knee Arthro-
plasty System at Implant–Cement Interface. This was recog-
nised at very early stage with corrective measures promptly 
taken and another disaster was averted by timely interven-
tion. All this was possible thanks to pooled data collection 
and analysis [6]. This evidences the need for collecting a 
common set of data relating to all patients receiving joint 
implants.

The disturbing part of these implant failures were not 
the fact that they failed early, but how long it took to detect 
the failure. Prompt reporting and continuing data collection 
through registry could have curtailed the clinical, economic 
and social impact of these failures by reducing patient mor-
bidity and mortality from their continued usage.

Sheer voluminous number of devices, need of long-term 
follow-up to evaluate effectiveness and safety, the need for 
data collection, evaluation, post-marketing surveillance and 
necessary funding are the factors which limit the establish-
ment of accountability of the devices. This creates a unique 

problem for the surgeons, patients and companies in decid-
ing which device is to be used.

Randomised studies of high level of evidence are rare 
and not simple to implement in many surgical and device 
trials. Thus, to bridge the gap in the existing evidence and 
meet the essential requirements, registries are best suited. 
As orthopaedic expertise is evolving rapidly, multiple prod-
ucts are offered for identical indications. Here registries are 
imperative in pursuance of the concept of evidence-based 
medicine and establishment of benchmarks.

Many countries have recognised the need for a Joint 
Registry and many such registries exist around the world 
at various stages of maturity. Registries are often cited as 
evidence of the exponential growth in the field of arthro-
plasty surgery, to record the long-term benefits to patients 
and have been fundamental in upgrading the standards of 
arthroplasty surgeries. Not only that, registry studies also 
inform the surgeons of all latest developments occurring in 
the ever-expanding field of arthroplasty.

The capability of registry data to encourage constant 
qualitative improvement work and guide clinical research 
is based on the quality of its data. An effective registry 
requires that each and every surgery is recorded, reviewed 
and analysed.

According to a market survey, the numbers of joint 
replacement surgeries in India are increasing every year 
with the estimates for knee arthroplasty numbers in India 
to be around 2,00,000 in 2020 [7] and the hip arthroplas-
ties are set to grow at the highest rate in the world from the 
period 2020–2026 [8]. The volume of companies providing 
implants has also increased drastically in the last decade. 
Both national and multinational companies are providing 
implants in India as of today. Since the population curve of 
India is bell shaped, it is expected that many more people 
are going to enter their 50s and 60s in the coming decade. 
It has been estimated that the total joint replacement burden 
after a decade would be multifold as compared to what it is 
today [8]. This is the ideal time to start the evaluation of the 
surgeries and the implants.

The first and foremost requirement for our country is the 
establishment of an effective joint registry at the national 
level. The biggest advantage would be an early recognition 
of any problem. Another crucial component is the adverse 
event reporting which would help to curtail the clinical 
impact of the failure of an implant at a very early stage by 
prompt reporting. It is high time for India to have an efficient 
and credible registry to cater to all the needs.

Where Does the World Stand?

The outcome data of the Swedish, UK, Australian and Cana-
dian Registries have been gathered through their national 
health care programs. All of them have played a pivotal role 
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in alerting to implant related failures. These reports directed 
well-timed interventions which prevented further detrimen-
tal effects to additional patients and helped to reduce arthro-
plasty revisions by as significant a number as 10% [9–11].

An effective registry collects and assimilates institutional, 
regional and national data. After prudent scientific analysis, 
it helps deduce conclusions with high statistical significance. 
These are conclusions regarding patient characteristics, sur-
gical technique and implants that ultimately lead to good 
or poor outcomes. For example, decisive conclusions about 
outcomes and complications of arthroplasty in patients with 
specific disorders like AVN hip [12, 13], psoriasis [14] and 
previous patellectomy [15] were derived from registry data.

A large variety of pertinent issues in total hip replace-
ment surgery have been positively impacted by significant 
inferences from over 40 plus years of registry data. Assess-
ments of outcomes of implant designs [16, 17], instruments 
[18, 19], surgical techniques [20, 21], sepsis management 
[22, 23], mortality associated with hip replacement [24] 
and the first report of periprosthetic osteolysis in cement-
less hip arthroplasty [25, 26] all owe their roots of origin 
to the registry.

Also, enormous sample size of patients in the entire data-
base helps analyse results of arthroplasty in rare conditions 
like osteogenesis imperfecta [27], Paget’s disease [28, 29], 
and osteopetrosis [30] which otherwise would have been 
difficult to be part of a case series.

Where Do We Stand Today?

The initiative of setting up a national joint registry in India 
has been taken up by ISHKS (Indian Society of Hip and 
Knee Surgeons), the fruits of which are bound to be seen in 
the years to come. Already the data from the ISHKS regis-
try have revealed many findings which have led to myriad 
improvements in the arthroplasty practices in India and also 
would be useful in formulating future directives.

The joint registry in India headed by ISHKS was founded 
in the year 2005. The old ISHKS form for hip and knee 
arthroplasty surgeries only collected information about 
patient demographics, indication for surgery, implant details 
(the stickers for which had to be manually stuck and mailed 
physically to Ahmedabad) and in case of revision arthro-
plasty, the details of implants removed and the cause of fail-
ure of primary arthroplasty.

Now with the introduction of the IJR (Indian Joint Regis-
try), a new detailed user-friendly form [31] has been adopted 
that in addition to the previously collected details also 
amalgamates component-wise details of companies selling 
implants in India with the help of a consolidated database. 
Additional useful features include linking with unique ID 
like PAN or Aadhaar (that will help in the identification 
of patient anytime in future and anywhere in the country), 

thromboprophylaxis regimes, noting of untoward intra-
operative event, option for stage 1 of two-stage revision, 
introduction of IJR consent, and type of anaesthesia that 
has amplified the quality of data that will be recorded. The 
IJR hopes to come up with detailed analysis with respect to 
type of anaesthesia, postoperative modalities to reduce pain, 
venous thromboembolism prophylaxis, survivorship of the 
prosthesis, etc. in the future. The separate forms for revision 
surgery would help in the evaluation of the reason for revi-
sion and will definitely help in better understanding of the 
reasons for the failure. Analysis of already collected data 
gives us a sneak-peak into the current trends in arthroplasty 
in India and reveals certain important facts.

(1)	 Contributing surgeons

The number of contributing surgeons has increased from 
14 in 2006 to 712 registered surgeons in IJR database as per 
latest records in June 2020. There have been multiple fac-
tors associated with this. The increased awareness, better 
publicity and enhanced motivation have led to this positive 
change (Figs. 1, 2). 

Analysis of operation funding brings light to the fact 
that of the reported surgeries to the IJR in the period from 
April 2016 to August 2017 and April 2019 till date, major-
ity (around 38%) of surgeries were covered under insurance 
while the Govt-sponsored surgeries are only about 1%. It 
may still be just an early observation and given the intro-
duction of various government schemes in recent times, the 
figures in the future might be different.

(2)	 Total number of TKRs

Analysis of data from the records of the existing ISHKS 
registry which has already been in place reveals that there 
has been a steady rise in the no of TKRs being reported to 
the registry from a mere 1019 in 2006 to around 27,000 in 
2019 (Fig. 3).

(3)	 Diagnosis (TKR)

An overwhelming majority of the patients (approx. 
98.5%) were diagnosed with osteoarthritis knee (Table 1).

(4)	 Type of implant utilised

Further analysis sheds light on the fact that around 3/4ths 
of the TKRs being done in India are posterior stabilised as 
compared to around 20.61% of cruciate retaining type. Other 
including hinged knee and tumour prosthesis made up about 
3% of all surgeries (Figs. 4, 5).
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(5)	 Patella resurfacing

With regard to patellar resurfacing, it is evident that over 
the period from 2006 to 2018 around 40–60% of surgeons 
prefer to resurface it except in the year 2008 when about 70% 
surgeons preferred to resurface the patella (Fig. 6).

(6)	 Company of implant

Company-wise distribution of registered cases in the 
period from April 2016 to August 2017 and April 2019 
till date unveils the finding that Johnson & Johnson DePuy 
represents the highest recorded implant usage at over 35% 

of the surgeries and Meril Life Sciences stood as the sec-
ond largest supplier. Combination of multitude of reasons 
like cost, many patients undergoing arthroplasty under 
various schemes such as PMJAY or MA card, variabil-
ity in design, surgeon preference and/or training could be 
attributed to these findings.

(7)	 No of revisions

There was an increase in the number of revision TKRs 
until 2016. Thereafter, the trend of decline in number of 
revision TKR surgeries has been noticed. This might be 

Fig. 1   Region-wise distribu-
tion of contributing surgeons. 
Surgeons from Gujarat have 
contributed the highest number 
of TKRs (21,283) and THRs 
(653) to the registry in the 
period from April 2016 to 
August 2017 and April 2019 
till date whereas surgeons from 
Kerala have reported the least 
number of surgeries (6 TKRs 
and 1 THRs)

Fig. 2   Operation funding of 
joint replacement surgeries 
reported to the IJR
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attributable to improvement in surgical techniques and 
availability of better implants (Fig. 7).

(8)	 Reasons for revision TKRs

There were various reasons for revision of TKRs includ-
ing infection (most common in 30% cases), aseptic loos-
ening of tibia and/or femur, instability and polyethylene 

wear. In some cases, there were more than one reason 
responsible for revision (Fig. 8).

(9)	 THR year-wise

There has been a steady rise in the number of THRs being 
registered in our country from 2006 to 2016 after which 
there has been a decline. This might be attributed to lack of 
reporting and reinforces the need for a nationwide registry 
so that after realising the benefits of reporting, there can be 
maximum contribution to the registry (Fig. 9).

	(10)	 Cemented vs. uncemented THR

There seems to be a growing trend that has increasingly 
favoured the utilisation of uncemented THR over cemented 
THR over the period from 2006 to 2019 in India (Fig. 10).

	(11)	 Use of dual mobility cup last 5 years (N = 477)

Dual-mobility THRs have now started gaining ground in 
terms of surgeon preference for the choice of implant. Litera-
ture suggests that the newer technology with dual mobility 
components offers enhanced stability and reduced risk of 
dislocation with excellent range of motion. The implant has 
been found out to be an attractive option for young, active 
patients and in revision scenarios [32] (Fig. 11).

	(12)	 Primary hip fixation

Analysis and further evaluation of data from other regis-
tries of the world have shown that in India there has been an 
overwhelming predominant preference for cementless type 
of fixation (93%). This finding has been replicated in the 
German and NJR UK registries whereas the Swedish ortho-
paedic surgeons prefer cemented arthroplasty for women 
and uncemented arthroplasty for men. According to Annual 
Report of Swedish Hip Arthroplasty Register, fracture as 
a diagnosis, osteoporosis, and high age are reasons why 
cemented arthroplasty is preferred [33]. The author acknowl-
edges the limitation that data pertaining to the trend of usage 
of hybrid or reverse hybrid THR in India are not available 
thereby underlining the imminent need of wholesome par-
ticipation of surgeons across the country to fill in the missing 
links of data and make it more exhaustive (Table 2).

Looking Ahead

For the registry to function as a watchdog and provide mean-
ingful as well as validated information, it needs to have at 
least 90% of the arthroplasty surgeons’ participation and 
assess the long-term outcomes of their surgeries [34]. A 
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Fig. 3   Total number of TKRs recorded on the registry in India year-
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Table 1   Diagnosis of patients being operated for TKR

Diagnosis % (n = 165,000)

Osteoarthritis 98.51% (n = 162,541)
Rheumatoid arthritis 1.14% (n = 1881)
Previous trauma 0.11% (n = 182)
Inflammatory trauma 0.10% (n = 165)
Previous infection 0.08% (n = 132)
Failed HTO 0.06% (n = 99)

76.70
%

20.61
%

PS

CR

OTHER

Fig. 4   Type of implant utilised for TKR in the year 2019
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few concerns cited as the reason for the lack of willing-
ness by surgeons for participation include apathy, fear of 
disclosure of confidential information and the sheer burden 
of submission of data. But the lack of credibility of the reg-
istry due to deficiency of participation of the arthroplasty 
surgeons needs to be handled pragmatically as it may well 
have reached a breaking point.

The burden on surgeons and hospitals submitting data 
to a registry remains a key challenge. The prospects for the 
participating surgeon to have prompt and hassle-free online 
feedback is the most critical factor to enhance compliance in 

Fig. 5   Percentage of patella 
being resurfaced while doing 
TKRs
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Fig. 6   Company-wise distribu-
tion of implants being utilised 
for TKR
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a national level registry. They must be able to visualise the 
benefits of the registration process initially.

Of paramount importance is the need to ensure security 
and confidentiality of data. The registry must be run with 
assurance that there is no risk of loss or disclosure of patient 
data. On the one hand, no data pertaining to an individual 
surgeon will be shared publicly, but these data will be shared 
on a confidential basis with each centre by the IJR.

Previous experience with registries has shown that a 
strong motivation for continuation of data reporting by a 
medical centre was receipt of thorough data on the detailed 
evaluation of revision surgeries and complications pitted 
against the national average. This would help them to review 
the beneficial and detrimental practices and formulate future 
directives to improve outcomes of their surgeries. One of the 
pioneers in arthroplasty registries, Sweden, exemplifies the 
above-stated fact where due to the these conscious efforts, 

the incidence of critical complications and revision rates 
have shown a progressive decline so that now only around 
10% of the hip arthroplasty cases come up for revision [10].

One of the most convenient ways in today’s world is the 
digital reporting of all cases. Not only does this ensure better 
compliance, but also helps easy maintenance and retrieval 
of records. Certain factors that would help to improve the 
compliance (and are being currently already applied by IJR) 
include consistent availability of dedicated online support 
staff, periodic training workshops for the local staff, statisti-
cal support for each centre and indeed the most pertinent 
being reliable and regular feedback to the surgeons.

Other means to collect registry data in the pipeline in the 
near future would include development and propagation of 
mobile apps for reporting of joint replacement surgeries. 
This offers a promising and expedient option of not missing 
out on data from even the remotest parts of the country.

Recognising the importance that registries can play 
within a regulatory framework, many existing registries are 
collaborating with their national or multinational (European 
Union) regulatory agencies, supporting and in many cases, 
strengthening regulatory decision-making. For any registry 
program to flourish, there is a compelling need for enhanced 
and better regulations. Close working of the society and the 
Government in concurrence would dramatically improve the 
quality and level of reporting in registries.

Ways to implement mandatory reporting as opposed to 
the current practice of voluntary reporting need to be thought 
of. The Food and Drug Authority can play an important part 
here. It is the responsibility of the Govt authorities to pro-
tect the public from the introduction of under-researched 

Fig. 8   Reasons for revision 
TKR
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implants, for which there is inadequate data, or providing a 
means of collecting such data on patient follow-up.

Surgeon and implant manufacturer alike must take 
responsibility to ensure that all cases are documented. Buy-
in of all stakeholders is essential for the success of a registry. 

These stakeholders include patients, surgeons, policy mak-
ers, implant companies, and the registry provider. Alongside 
securing buy-in from across the stakeholder community, it is 
important to establish a fair and sustainable funding model 
for the registry. Ideally, funding should come from multiple 
sources including companies as well as policymakers, each 
of which benefits from the success of a registry.

Emulating the model followed by NJR UK, the IJR has 
associated with an independent organisation for data han-
dling. This alliance brings numerous advantages. It can 
avoid any potential conflicts of interest that may arise should 
one interested party take the lead in collecting data on behalf 
of others. The details would be fed into the software and 
would help in the analysis of outcomes. This would help 
answer the all-important question about whether early revi-
sion is caused by technique or technology, or indeed both. 
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Fig. 11   Total number of dual-
mobility THRs being reported 
year-wise

0

20

40

60

80

100

120

140

160

180

2014 2015 2016 2017 2018

Table 2   Comparison of modality of fixation used for THRs in IJR vs 
other registries

Fixation IJR (%) NJR 
(2016) 
(%)

Sweden (%) Germany (%)

Cemented 3 30 64 7
Hybrid 4 28 3 15
Reverse hybrid 0 3 11 1
Cementless 93 39 21 77
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The availability of high-quality registry data would provide 
surgeons with a better high-level scientific evidence upon 
which their practice can be improved.

National level registries with wide coverage and exhaus-
tive completeness possess huge unutilized potential to be 
utilised as an instrument pertaining to health economics. 
The whole idea of a registry focuses on decreasing the revi-
sion burden on the state in turn culminating into benefit of 
the patient. Effective use of quality registries can lead to 
better health outcomes at a lower cost for the society. An 
effective, responsive and sustainable registry function in 
India offers many benefits and should be considered as a 
key objective. Making the registry function in India success-
fully will undoubtedly require multi-pronged efforts, but can 
deliver many benefits both to the patient, and to the nation 
as a whole.
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