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besity has become an epi-
demic in the United States,
and it is a major risk factor for
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the development of lower-extremity
osteoarthritis [18]. And while both
TKA and THA provide durable
symptom relief and improved func-
tional outcomes in patients with oste-
oarthritis of the knee and hip, recent
studies [15, 17, 23, 31] have shown a
higher risk of readmissions and early
complications like prosthetic joint in-
fection (PJI) in patients with obesity
(BMI > 35) after THA and TKA.
Given the institutional and national
focus on cost reduction in the era of
bundled payments and the increased
emphasis on surgeon outcomes, a
number of institutions and payors are
beginning to institute strict cutoffs in
BMI to determine eligibility for elec-
tive primary THA and TKA. This is a
controversial topic because while
obesity is an established risk factor for
complications after THA and TKA,
strict cutoffs at the institutional level
may affect access to care and worsen
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existing disparities in
placement care [30].

I have asked two respected leaders
in THA and TKA to weigh in: Thomas
K. Fehring MD from OrthoCarolina
and Nicholas J. Giori MD, PhD from
Stanford University. Dr. Fehring is the
Co-Director of OrthoCarolina Hip and
Knee Center, Professor and Chief of
Adult Reconstruction for the Atrium
Health Musculoskeletal Institute in
Charlotte, NC, USA, and Professor and
Chief of Adult Reconstruction Surgery
at Atrium Health Musculoskeletal In-
stitute. He was President of the Amer-
ican Association of Hip and Knee
Surgeons from 2013-2014 and of the
prestigious Knee Society from
2014-2015. He has published more
than 130 peer-reviewed publications
on topics including outcomes after
THA and TKA and treatment of pros-
thetic joint infection.

Nicholas Giori MD, PhD is a Pro-
fessor of Orthopedic Surgery at Stan-
ford University in Palo Alto, CA, USA.
He is the Chief of Orthopedics at the
Palo Alto Veterans Affairs hospital.
He has published more than 115 peer-
reviewed publications on topics
including the effect of obesity on
complications in THA and TKA.

Benjamin F. Ricciardi MD: Given
the many recent studies on complica-
tions and readmissions in patients with
obesity after THA and TKA, and the
increased focus on cost reduction at
the institutional and national level, to
what degree does the evidence support

joint  re-
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using a strict BMI cutoff to determine
eligibility for primary TKA and THA?

Thomas K. Fehring MD: There
now are more than 502 million people
classified as obese worldwide. In the
United States, the prevalence of obe-
sity is 35% and is now a major health
concern. The benefits of total joint
arthroplasty for those with obesity
must be balanced against the increased
risk of peri-operative morbidity.

The association between complica-
tions, deep infection, and a BMI > 40
appears irrefutable. Nowhere are there
studies that say patients with morbid
obesity have fewer complications than
patients who are not obese. Translating
this into advocacy for a strict cutoff for
elective surgery demands omitting
small studies, which can be affected
by a selection or investigator bias. To
that end, one should focus on three
sources of information: (1) Big data
registry studies, (2) meta-analysis, and
(3) position statements by specialty
societies.

Focusing on studies with at least
5000 patients, the findings are ex-
tremely consistent. Meller and col-
leagues looked at 432,000 patients in
the Medicare database and found that
9907 had a BMI above 40 [23].
Patients with morbid obesity had in-
creased post-operative complications
including PJI (hazard ratio [HR], 3.71).
Revision (HR, 1.91), and wound de-
hiscence (HR, 3.91). A multi-variate
regression analysis examined 22,000
patients in the Veterans Affairs Quality
Improvement Program and showed
that a BMI > 40 is an independent
predictor for combined complications
including acute kidney injury, cardiac
arrest, re-intubation, re-operation, and
superficial infection [31]. In evaluating
15,000 patients in a National Surgical
Quality Improvement Program data-
base, another study found that a BMI >
40 was an independent predictor of
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post-operative complications [4]. One
study examining approximately 8000
patients noted that if a patient had a
BMI > 40, he or she had 3.2 greater
odds of infection versus a patient with a
BMI < 40 [20]. Another study exam-
ining 7181 patients found that patients
with a BMI > 40 had an increased in-
fection rate in a multivariate analysis
[15]. In a meta-analysis of more than
15,000 patients, infection occurred
more often in patients with obesity
(odds ratio [OR], 2.38). Additionally,
revision for any reason occurred more
often in obese patients (OR, 1.30)[17].

In its position statement, the
American Association of Hip and Knee
Surgeons Evidence Based Committee
concluded that there was a clear in-
crease in deep infections in joint
replacements in patients with obesity
[36]. They found that total knee peri-
operative complications (including the
risks of infection and revision surgery)
increase  considerably when the
patient’s BMI > 40. They also con-
cluded that patients who are morbidly
obese have complication profiles that
may outweigh the functional benefits
of total joint arthroplasty.

The above data underscore the need
to have a strict BMI cutoff. However, it
is equally important to develop strate-
gies to help this patient population lose
weight prior to arthroplasty.

Nicholas Giori MD, PhD: Obesity
is undeniably related to complications,
but I do not believe that broadly ap-
plied hard BMI cutoffs at the admin-
istrative level are justifiable for the
following reasons:

e BMI is a weak risk factor that is
comparable in magnitude to oth-
ers we commonly accept. In stud-
ies with more than 5000 patients,
ORs for any complication in
patients with BMI > 40kg/m? range
from 1.18 to 1.47 [4, 8, 31]. Patients

older than 80 years of age (OR,
1.94) and American Society of
Anesthesiologists (ASA) score > 2
(OR, 1.49) are stronger risk factors
[4]. BMI > 40kg/m2 is a weaker in-
dependent predictor of complica-
tions than elevated bilirubin,
dialysis, history of stroke, hyper-
tension, older than 75 years of age,
congestive heart failure, chronic
obstructive pulmonary disease,
low albumin, ASA > 2, and diabetes
[30]. The OR for infection for
patients with BMI between 40 and
50kg/m? is 3.2, which is compara-
ble to patients with diabetes (OR,
3.1) [20].

Hard BMI cutoffs oversimplify pre-
operative risk assessment. Risk
does not suddenly jump with an
incremental change across a BMI
threshold, and BMI does not ac-
count for variation in body com-
position or fat distribution. Higher
muscle mass mitigates the health
effects of BMI [2], and in knee re-
placement, thickness of prepatellar
fat predicts complications better
than BMI [32, 35, 37]. A much more
sophisticated and accurate way to
assess preoperative risk is to use
risk calculators, which consider
BMI, demographics and other
comorbidities [5, 6, 9].

Obesity is not reversible for most
patients. Outpatient weight re-
duction programs average only 8%
body weight loss [1, 10, 29]. Eight
percent of patients denied surgery
for high BMI eventually reach the BMI
cutoff and have total joint arthro-
plasty [28]. Without a reliable path-
way for weight loss, we shouldn’t
categorically withhold an operation
that improves pain and function for
patients in all BMI classes [3, 14, 16] to
avoid a risk that is comparable to
other risks we routinely accept.

Copyright © 2019 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



Volume 477, Number 12

Clinical Faceoff: Strict BMI Cutoffs for Primary TKA and THA

2631

Clinical Faceoff

e lItis not clear that weight reduction
prior to surgery reduces risk. Most
studies on this topic involve dra-
matic weight loss from bariatric
surgery and have had mixed
results [13, 19, 21, 22, 24, 27].
Moderate non-surgical weight loss
has thus-far not been shown to
affect risk [12].

Dr. Ricciardi: One recent study
[30] suggested that using a strict BMI
cutoff as a criterion for arthroplasty
surgery may reduce access to care for
individuals of particular races, for
women, and for patients who live in
poverty. Given the expansion of strict
BMI cutoffs at the administrative level,
how should safety (non-maleficence)
be balanced against access to care?

Dr. Giori: BMI criteria aim to
avoid complications, but we must be
aware of unreasonably limiting access
to care. In the Veterans Affairs
healthcare system, enforcing a strict
BMI eligibility criterion of 40kg/m”
would deny complication-free surgery
to 14 patients to avoid one complica-
tion [8]. For a BMI cutoff of 35, itis 16
to 1. To put this in perspective, if you
flipped a coin to determine surgical
eligibility, it would be 19 to 1. Though
hard BMI cutoffs are well-intended,
currently-used BMI cutoffs nearly
have the effect of arbitrarily rationing
care without medical justification. This
is because BMI does not strongly pre-
dict complications. It is troubling that
the effects are actually not arbitrary,
but disproportionally affect minorities,
women and patients in low socioeco-
nomic classes.

Administrative mandates on surgi-
cal eligibility also interfere with the
doctor-patient relationship. Total joint
arthroplasty at any BMI level is cost
effective to society [25, 26]. The
Quality Adjusted Life Years gained
with total joint arthroplasty at any BMI

level are thus “worth it” to society
when benchmarked against the costs
and benefits of other health inter-
ventions that society willingly pays
for. I believe that the decision to pro-
ceed with surgery should be based on
traditional shared-decision making
between the patient and surgeon. Dif-
ferent patients and different surgeons
have different tolerances to risk and
reward. Giving patients and surgeons
freedom to determine the balance that
is right for them is, in my opinion, the
right way to proceed. One factor that
upsets this potential balance is the
drive toward bundled payment models,
which, without risk-adjusting reported
quality metrics and compensation,
strongly discourages surgeons from
accepting somewhat higher risk
patients. Accurate risk adjustment is
difficult and needs improvement, but I
believe this is the only way to avoid
this perverse incentive in the future.

Dr Fehring: I agree with Dr. Giori
that strict institutional cutoffs, while
well intentioned, may have unintended
consequences concerning access to
care. Taken to an extreme, such a cut-
off could be likened to other cutoffs
such as a speed limit on a highway or
alcohol consumption while driving.
While such risks have inherent limi-
tations, they also prevent serious in-
jury. The question before us is a BMI
cutoff useful to prevent a similar di-
saster such as a PJI.

I respect Dr. Giori’s published work
on this subject, but the patient with a
BMI of 50 who develops an infection
really doesn’t care about statistics
when they are looking at multiple
operations ending possibly in an am-
putation. Such patients frequently say
they were better off before their
surgery.

As a revision surgeon with a strong
interest in infection working at the
OrthoCarolina Prosthetic Joint Infection

Center, the vast majority of patients I
treat for PJI have morbid obesity and
have life- and limb-threating problems
on arrival. Multiple large studies from
the Mayo Clinic on the risk of compli-
cations in the obese demonstrate that
the complication risk is linear, that is, the
higher the patient’s BMI, the higher the
risk of infection and complications. For
every incremental increase in BMI, the
risk goes up [33, 34].

I agree that every major care de-
cision should include shared-decision
making between patient and his or her
surgeon. However, can any patient in
pain with limited function really un-
derstand the serious ramifications of a
PJI? Can (s)he really tell that (s)he
has a four to five times higher risk of
infection due to BMI?

I respect Dr. Giori’s concern to
protect access and his opinion that
there should not be a cutoff, but at a
certain point, the risk outweighs the
benefits and an attempt to operate on all
patients regardless of BMI becomes
dangerous. Where you draw that cutoff
line can be different for each surgeon.
Isita BMI of 50, a BMI of 60, a BMI of
70, or is it a BMI of 40 where most of
the data on this subject lies?

One must understand that as sur-
geons, we can make things worse and
we have an obligation to our patients to
first do no harm. I believe a BMI cutoff
of 40 is a reasonable goal for the safety
of our patients.

Dr. Ricciardi: If a patient with
morbid obesity is to undergo arthro-
plasty, what steps should be taken be-
fore surgery to make hip or knee
arthroplasty surgery safer (if any)?

Dr. Fehring: The most effective
step is to focus on improving the
patient’s modifiable risk factors to
make sure they are in the best possible
health they can be prior to elective
surgery to avoid complications. At
OrthoCarolina, we have put into place
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an optimization program for hip and
knee arthroplasty and spine surgery
where patients are required to have
their possible modifiable risk factors
such as body weight, blood glucose
control, serum albumin, and smoking
status addressed before embarking on
elective surgery. We delay surgery if
the BMI > 40, hemoglobin A1C > 8§,
albumin < 3.5, or the patient is a
smoker. We give this patient pop-
ulation the tools to meet these goals.
We refer patients with obesity to a
bariatric center. We refer patients who
smoke to a smoking-cessation pro-
gram. We refer those patients with low
albumin to a nutritionist, and those
with an elevated A1C to their primary
care physician or an endocrinologist.
When a patient is found to be non-
optimized, we delay elective surgery
until (s)he is healthier. Upon hearing
this, patients are frequently disap-
pointed and occasionally angry. This is
understandable as the non-optimized
patient is just looking for a solution to
diminish their pain and improve their
function. These are frequently difficult
and time-consuming conversations,
and can be problematic for other rea-
sons as well, in an era of social media
or online physician surveys. Therefore,
when surgery is delayed because the
patient is not healthy enough for sur-
gery, this conversation must be done
carefully and with empathy. We need
to make sure the patient understands
the purpose and that the surgeon is
doing his or her best to try to prevent a
serious complication. It is much easier
just to say “yes”, keep the surgery
schedule full, and hope a serious
complication does not occur. As sur-
geons, we must understand that we are
not just arthroplasty technicians. We
are physicians first and it is our obli-
gation to treat not only an arthritic hip
or knee but to treat the patient as a
whole.
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Performing elective surgery on a
patient with morbid obesity, who is
malnourished, who smokes cigarettes,
and who has poorly controlled diabetes
has ethical considerations in addition
to being costly to the healthcare sys-
tem. Therefore, the most-important
step in making arthroplasty safe for
the patient with morbid obesity is to
have the strength and conviction to put
an optimization program in place and
stick to its principles.

Dr Giori: I agree that we must be
physicians first and that we must work
with our patients to reduce risks to the
extent possible. I applaud the programs
implemented at OrthoCarolina and
other centers to improve patient health
and reduce complications. We have a
similar program in our center. The
difference is that we do not hold a hard
line on so-called reversible risk factors
such as obesity that, in practice, are not
very reversible. Some people succeed,
which is wonderful. However, a ma-
jority of obese patients, even when
offered a program, do not [28]. I agree
that a patient who smokes and has
morbid obesity, poorly controlled di-
abetes, and malnutrition clearly should
not have surgery. However, in iso-
lation, the risk of obesity is comparable
in magnitude to risks that we com-
monly accept and operate through.
Holding a hard line on BMI in all
patients can amount to erecting a
poorly-justified barrier to care.

The best we can now do regarding
obesity is to provide encouragement
and education, and to refer to a struc-
tured weight-reduction program. The
best the patient can do is engage in the
program and honestly try to succeed.
After good-faith efforts on both sides
and a reasonable amount of time spent,
some patients will succeed in losing
enough weight to get below a BMI
threshold. For the rest, the patient and
surgeon should reassess progress and

discuss overall predicted risk, benefit,
and goals. Through shared decision-
making, a plan should be made re-
garding how to proceed. This may or
may not involve surgery. In this way,
both the patient and the surgeon en-
gage in this important decision.

Dr. Ricciardi: If a patient with
morbid obesity is to undergo THA or
TKA, what steps (if any) should be
taken during and after surgery to make
it safer?

Dr. Giori: Surgery on patients with
obesity is technically challenging. The
surgeon must be ready. Appropriate
retractors and additional assistance are
commonly needed. Gaining adequate
exposure is critical, and requires long
incisions. I find headlamps useful. I use
certain tricks to help with exposure.
For example, I try to avoid using deep
blades for the Charnley retractor dur-
ing posterior approach hip replacement
as I have found that they effectively
make the wound deeper and the oper-
ation more difficult. Rather, I make a
long incision, slide the superficial skin
and fat away from the wound, then use
the shortest possible Charnley retractor
blades. I have found that this makes the
wound shallower and exposure easier.
In knee replacement, if there is a thick
soft-tissue envelope, I sometimes flip
the patella into a pocket created be-
tween the retinaculum and the sub-
cutaneous fat. It is critical to handle and
retract soft tissues gently as this will
help to avoid wound healing problems.
Again, this requires long incisions.
Intraoperative radiographs can be
helpful to confirm satisfactory implant
positioning prior to closure. Finally, I
close the subcutaneous tissue with
multiple layers of absorbable suture to
minimize dead space, and I try not to
tie the knots too tightly to avoid fat
necrosis. With wide exposure, good
lighting, sufficient help, gentle soft
tissue management, intraoperative
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radiographs, multilayer closure, and
experience with the tricks required to
handle these challenging surgeries, I
believe that the operation can be done
expeditiously and safely, and the
components can be placed accurately.

T use short cemented tibial stems for
primary knee replacement in patients
with morbid obesity, though there are
insufficient data to strongly advocate
for them. I do not alter the standard 24-
hour regimen for perioperative anti-
biotics, and generally do not change
my usual skin closure or postoperative
routine for obese patients.

Dr Fehring: I have a strict BMI
cutoff of 40. However, when a
decision-making mistake has been
made in a referred patient with a BMI
over 40 that has had surgery and now
has a complication, I feel an obligation
to revise that patient. Procrastination
with regard to a loose or infected im-
plant usually leads to further bone loss.
During such revision surgery, careful
templating, adequate help, and weight-
based antibiotics are critical to success.
Technically large incisions without
raising large sub-q flaps are important
to facilitate safe adequate exposure.
Deep self-retaining retractors are fre-
quently useful as are extra-long basic
retractors. The choice of implant may
differ in morbidly obese patients.
Cementless hip implants are easier to
perform than cemented hips recogniz-
ing that longevity if bone in growth
occurs may be superior with cement-
less femoral implants versus cemented
constructs.

On the knee side, we have
reported a series of late tibial varus
collapse in obese patients with small
tibial plateaus [7]. With such a large
force the threshold strength of can-
cellous bone can be exceeded leading
to bony fatigue failure and varus col-
lapse. We use short extended length
tibial stems in obese patients as this

can diminish stress on the tibial

component.

Finally, post-operative care needs to
be modified. In patients with obesity,
we frequently use incisional wound
vacs to facilitate healing and minimize
drainage. Additionally, we occasion-
ally use an extended course of oral
antibiotics in this subset of patients.
One retrospective cohort study found
that oral antibiotic prophylaxis for
7 days lowered the risk of infection in
patients deemed at high risk for PJI
[11]. The study, however, did include a
control group of high-risk patients,
highlighting a need for further study
before any potential adoption of this
protocol.
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