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ABSTRACT

INTRODUCTION High patient weight is a risk factor for mechanical implant failure and some manufacturers list obesity as a
contraindication for implant use. We reviewed data from the 2012–2013 UK National Joint Registry to determine whether
surgical practice reflects these manufacturer recommendations.
METHODS The product literature for the most commonly used hip and knee implants was reviewed for recommendations
against use in obese patients (body mass index [BMI] ≥ 30kg/m2). The total number of obese patients undergoing hip and knee
arthroplasty was calculated, as was the proportion receiving implants against manufacturer recommendations.
RESULTS Out of 200,054 patient records, 147,691 (74%) had a recorded BMI. The mean BMI for patients undergoing
primary total hip arthroplasty was 29kg/m2, compared with 31kg/m2 for total knee arthroplasty. Of the 25 components
reviewed, 5 listed obesity as a contraindication or recommended against implant use in obese patients. A total of 10,745
patients (16% of all obese patients) received implants against manufacturer recommendations.
CONCLUSIONS A high proportion of patients are receiving implants against manufacturer recommendations. However, there are
limitations to using BMI for stratifying risk of implant fatigue failure and manufacturers should therefore provide more detailed
guidelines on size specific implant load limits to facilitate surgical decisions.
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Obesity is a risk factor for developing osteoarthritis of the
hip and knee.1 Defined as a body mass index (BMI) of
≥30kg/m2, the prevalence of obesity has doubled in many
European countries in the last 20 years.2 In 2013, 26% of
the UK adult population were classified as obese.2 This
trend is reflected in National Joint Registry (NJR) figures
where the mean patient BMI continues to rise.3

The longevity of total hip replacement (THR) and total
knee replacement (TKR) is determined by a combination
of patient factors, surgical technique and implant design.
In the presence of obesity, the risks of surgery are known
to be greater.4,5 Heavier patients also exert greater loads
on implanted prostheses. It is therefore crucial that all
orthopaedic implant designs are tested thoroughly under
appropriate loading conditions prior to general market
availability and that manufacturers inform surgeons of any
foreseen limitations in the target population.

Some manufacturers list ‘obesity’ as a contraindication
for implant use. This potentially has significant implica-
tions regarding the responsibility of surgeons in cases of
mechanical implant failure if these implants are used in
this patient population. We are aware of one current case

of litigation concerning femoral stem fatigue failure in an
obese patient where the manufacturer has denied liability
on these grounds. In light of the potential magnitude of
this problem, the aim of this study was to determine
whether surgical practice reflects manufacturer recom-
mendations in obese patients.

Methods

NJR data for 2012–2013 were analysed to identify the most
commonly used primary THR and TKR components. The
product literature (instructions for use) for the top five pri-
mary cemented and uncemented femoral stems and ace-
tabular cups, together with the top five primary TKR
components, was requested from the manufacturers and
reviewed to ascertain the recommendations for component
use in obese patients (BMI ≥ 30kg/m2).

Results

The most commonly implanted primary THR and TKR
components are shown in Table 1. Out of 200,054 patient

Ann R Coll Surg Engl 2016; 98: 295–299 295

LOWER LIMB SURGERY

Ann R Coll Surg Engl 2016; 98: 295–299
doi 10.1308/rcsann.2016.0103



records, 147,691 (74%) had a recorded BMI. The mean
BMI for patients undergoing primary THR was 29kg/m2,
compared with a BMI of 31kg/m2 for primary TKR. Of the
25 components reviewed, 5 listed obesity as a contraindica-
tion or recommended against implant use in obese patients
and 4 reported morbid or pathological obesity as a

contraindication. Of the remaining implants, all advised
caution or patient counselling with regard to the risks of
implant use in heavy, overweight or obese patients. Of all
NJR data records reviewed with a recorded BMI of ≥30kg/m2,
10,745 patients (16%) received implants against manufac-
turer recommendations (Table 2).

Table 1 The most commonly used hip and knee arthroplasty components and manufacturer recommendations for patients with
obesity/excessive weight

Implant Manufacturer Recommendation Instructions for use reference

Cemented femoral stems Exeter™ V40™ Stryker Warning in heavy/obese patients 96E112 Rev. G

CPT® Zimmer Warning in heavy patients 87–6203–912–22

C-Stem® AMT DePuy Caution in obesity or excessive
patient weight

IFU-78410023 Rev. E

C-Stem® DePuy Caution in obesity or excessive
patient weight

IFU-78410023 Rev. E

CPCS Smith &
Nephew

Contraindication – Morbid obesity

(relative or absolute)

81078790 Rev. C

Uncemented femoral stems Corail® DePuy Caution in obesity or excessive
patient weight

W90942 Rev. E

Furlong® JRI Contraindication – Obesity 115–029 Issue 13

Taperloc® Biomet Relative contraindication – Morbid

obesity

5401000158 Rev. 10

Accolade® Stryker Contraindication – Obesity 0095–3-200V

M/L Taper Zimmer Warning in heavy patients 87–6203–501–22 Rev. E

Cemented acetabular cups Contemporary Stryker Warning in heavy/obese patients 96E112 Rev. G

Exeter® RimFit™ Stryker Warning in heavy/obese patients 96E112 Rev. G

Marathon™ DePuy Caution in obesity or excessive
patient weight

IFU-0902–00–701 Rev. N

Elite Plus™ Ogee® DePuy Caution in obesity or excessive
patient weight

IFU-0902–00–701 Rev. N

Elite Plus™ DePuy Caution in obesity or excessive
patient weight

IFU-0902–00–701 Rev. N

Uncemented acetabular cups Pinnacle® DePuy Caution in obesity or excessive
patient weight

IFU-0902–00–701 Rev. N

Trident® Stryker Warning – Do not implant in obese

patients

QIN 4350 Rev. G

CSF Plus JRI Contraindication – Obesity 155–019 Issue 14

Exceed ABT™ Biomet Relative contraindication – Morbid

obesity

5401000427 Rev. 07

Trilogy® Zimmer Counselling for heavy patients 87–6203–367–22

Total knee arthroplasty PFC® Sigma® DePuy Caution in obesity or excessive
patient weight

IFU-0902–00–252 Rev. K

NexGen® Zimmer Counselling in heavy patients 87–6203–453–23

Triathlon® Stryker Contraindication – Obesity QIN4376 Rev. G

Vanguard Biomet Contraindication – Pathological

obesity

0902–00–077D

Genesis™ II Smith & Nephew Contraindicated in conditions that
tend to place increased loads on
implants such as weight, which are
incompatible with a satisfactory
long-term result

81074901 Rev. O
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Discussion

There are conflicting conclusions in the literature regard-
ing the effect of obesity on functional outcomes and com-
plication rates following primary THR and TKR. Some
authors have highlighted that obesity does not have a neg-
ative impact on functional improvement6–10 whereas others
emphasise that obese patients have poorer postoperative
function, quality of life and satisfaction.5,11–18 Similarly,
although some studies have been unable to identify a
higher rate of complications in obese patients,6,8,19–21

others have observed significant increases in operative
time and postoperative infection,5,12,16,22–31 THR dislocation
rates,5,13,25,26,32 TKR patellofemoral symptoms33,34 and
venous thromboembolism.24,32,35 Obesity may also be asso-
ciated with poorer long-term implant survival11,16,24,36 and
greater overall cost.37,38

Fatigue failure of THR femoral stems is a rare complica-
tion, usually as a consequence of excessive stress on the ten-
sile surface of the implant.39–42 Risk factors include high
patient weight, greater level of activity, undersized implants,
lack of proximal support, varus or retroverted orientation
and the presence of metallurgic defects or other stress
risers.39–41,43–46 Although metallurgic defects appear to be
the main cause of reduced fatigue strength, cases of failure
in metallurgic normal stems do occur, prompting some
authors to warn against use of small implants in patients
with a raised BMI.42,47,48

Of the 25 THR and TKR components reviewed in this
study, 5 listed obesity as a contraindication or recommended
against implant use in obese patients. With more than
10,000 patients receiving implants against manufacturer
recommendations each year, these results suggest that

Table 2 National Joint Registry figures for the most commonly used hip and knee arthroplasty components. Dark shaded rows
indicate implants that list obesity as a contraindication or recommend against implant use in obese patients.

Implant Number of

procedures

Number with

recorded BMI

Number with

BMI =30kg/m2

Mean BMI

Cemented femoral stems Exeter™ V40™ 30,762 23,120 8,654 28.5kg/m2

CPT® 5,574 4,038 1,536 28.6kg/m2

C-Stem® AMT 2,835 1,780 671 28.5kg/m2

C-Stem® 1,790 839 313 28.5kg/m2

CPCS 666 581 202 28.2kg/m2

Uncemented femoral stems Corail® 18,507 13,380 5,540 29.0kg/m2

Furlong® 3,565 2,621 1,117 29.2kg/m2

Taperloc® 3,250 2,372 1,001 29.1kg/m2

Accolade® 2,672 2,088 851 28.9kg/m2

M/L Taper 1,373 1,064 440 28.9kg/m2

Cemented acetabular cups Contemporary 10,327 8,048 2,971 28.4kg/m2

Exeter® RimFit™ 4,338 3,343 1,275 28.7kg/m2

Marathon™ 3,653 2,230 880 28.8kg/m2

Elite Plus™ Ogee® 3,309 2,462 902 28.4kg/m2

Elite Plus™ 1,682 1,274 467 28.3kg/m2

Uncemented acetabular cups Pinnacle® 17,701 12,555 5,153 29.0kg/m2

Trident® 10,861 7,987 3,146 28.7kg/m2

CSF Plus 3,759 2,710 1,132 29.1kg/m2

Exceed ABT™ 3,624 2,713 1,146 29.1kg/m2

Trilogy® 3,329 2,685 1,010 28.5kg/m2

Total knee arthroplasty PFC® Sigma® 26,899 19,921 11,384 31.0kg/m2

NexGen® 13,733 10,058 5,773 31.1kg/m2

Triathlon® 10,865 8,209 4,499 30.8kg/m2

Vanguard 8,000 6,171 3,423 31.0kg/m2

Genesis™ II 6,980 5,442 3,017 30.7kg/m2

BMI = body mass index
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surgeons are either unaware of the listed contraindications
for some implants or knowingly use these implants against
manufacturers’ advice. In doing so, the surgeon may be
adopting responsibility for the consequences of mechanical
implant failure. By using the word ‘caution’ or ‘warning’,
15 of the remaining 20 implants still imply that there is a
specific risk associated with use in the presence of obesity.
Only 5 of the 25 implants reviewed appear not to warn
against use in ‘obese’ patients.

This paper serves to highlight a number of important
issues. First, in relation to implant failure, the use of BMI
(or any terms of reference based on it such as ‘obesity’) is
inherently flawed. The fatigue strength of any metallic
construct is determined by the magnitude of internal
stresses and number of load cycles. The internal stresses
of a femoral stem are influenced by both the magnitude of
the force vector (ie body weight) and its distance from the
centre of rotation (moment arm). A patient of 1.67m and
weighing 84kg is obese according to BMI. However, a
patient of 1.85m and weighing 100kg has a BMI of <30kg/m2

and is therefore not classified as obese. If the moment arm,
implant material and dimensions are the same for each
patient, then the stem internal stresses will clearly be
greater for the taller patient despite not being obese.

Second, by using obesity as a warning or contraindica-
tion for implant use, should we question the standards
against which available implants are being tested? It would
appear that if a surgeon is going to abide by manufacturer
recommendations, then very few commonly used implants
are as safe in the overweight population as they are in the
remainder2. Is this really true? Given the steadily increas-
ing size of this at-risk group, should there be specific
implants for patients with certain dimensions and how
should this population be defined? Certainly not by BMI or
by the use of the term ‘obese’.

Finally, should we as surgeons be informing patients of
these warnings and the use of implants against manufac-
turer recommendations or should we simply not perform
hip and knee arthroplasty in this population until better
implants are available? It remains the case that implant
selection is not straightforward, especially for new sur-
geons, and this choice is affected significantly by both
training and the media.

With regard to the litigation risk associated with the use
of these implants against manufacturer recommendations,
this is different in the National Health Service (NHS) set-
ting and in the private sector. In the NHS, there is no con-
tractual relationship between patient and surgeon, with
care being provided free as a public statutory obligation.
The duty of care in that setting is based on common law, a
breach of which gives rise to a claim of negligence. In the
private sector, however, the patient has a contract for the
provision of services and can therefore also sue for a
breach of this contract. If a prosthesis has been used, there
is a statutory implied term that the goods will be fit for
purpose.

An area that is less clear is the recent emergence of ‘fee
assured’ consultants, where patients are directed to sur-
geons via an insurance company. In this situation, the

contractual arrangement is unclear and so much of the
contractual liability may lie with the insurance company
involved.

One important limitation of this study is the possibility of
selection bias leading to overestimation of the proportion
of patients who are obese, and therefore the mean BMI of
patients undergoing hip and knee arthroplasty. The NJR
editorial board acknowledges that ‘all BMI data has to be
viewed with caution as surgeons may be more likely to
enter BMI data when the BMI is high’.3 Nevertheless, given
that only 74% of NJR records reviewed had a recorded BMI,
the absolute number of obese patients receiving implants
against manufacturer recommendations is likely to be
greater. Further studies surveying surgeon awareness of
these recommendations and investigating failure rates in
relation to patient mass rather than BMI would be of interest.

Conclusions

Advances in lower limb arthroplasty for heavier patients
should be a combined effort between surgeons and industry
to ensure that treatments are robust and safe. Manufacturers
update their instructions for use regularly and many
acknowledge the reduction in fatigue strength associated
with particular implant geometry, such as smaller femoral
stem size and increasing offset. Implant failure will remain a
potential complication following arthroplasty, influenced by
numerous factors including patient habitus. However, BMI
is not the optimal method for stratifying risk of implant
fatigue failure, and we would welcome more detailed guide-
lines on size specific implant load limits to facilitate surgical
decisions and preoperative patient counselling. Surgeons
must consider the risks associated with arthroplasty proce-
dures in larger patients, and we should ensure that patients
are fully informed of all risks involved to protect ourselves
from potential litigation.
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