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Aims

We studied the outcomes of hip and knee arthroplasties in a high-volume arthroplasty cen-
tre to determine if patients with morbid obesity (BMI = 40 kg/m?) had unacceptably worse
outcomes as compared to those with BMI < 40 kg/m?2.

Methods

In a two-year period, 4,711 patients had either total hip arthroplasty (THA; n = 2,370), total
knee arthroplasty (TKA; n = 2,109), or unicompartmental knee arthroplasty (UKA; n = 232).
Of these patients, 392 (8.3%) had morbid obesity. We compared duration of operation,
anaesthetic time, length of stay (LOS), LOS > three days, out of hours attendance, emergen-
cy department attendance, readmission to hospital, return to theatre, and venous thrombo-
embolism up to 90 days. Readmission for wound infection was recorded to one year. Oxford
scores were recorded preoperatively and at one year postoperatively.

Results

On average, the morbidly obese had longer operating times (63 vs 58 minutes), longer
anaesthetic times (31 vs 28 minutes), increased LOS (3.7 vs 3.5 days), and significantly more
readmissions for wound infection (1.0% vs 0.3%). There were no statistically significant dif-
ferences in either suspected or confirmed venous thromboembolism. Improvement in Ox-
ford scores were equivalent.

Conclusion

Although morbidly obese patients had less favourable outcomes, we do not feel that the
magnitude of difference is clinically significant when applied to an individual, particularly
when improvement in Oxford scores were unrelated to BMI.
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Introduction

Together, hip and knee arthroplasties repre-
sent a significant proportion of healthcare
spending in every developed country,” with
significant projected increases in the inci-
dence of surgery in the USA, UK, and Australia
in the next decade.?* These projected
increases are based on many factors, such
as increasing prosperity, altered age demo-
graphics, and increasing levels of obesity.

In any healthcare system deploying scarce
or expensive technology in those whose
outcome is likely to be poor would gener-
ally be regarded as a wasteful use of limited
resources. This concept is applied in other
fields of medicine, such as transplant surgery

where, forexample, arecentsurvey confirmed
that 27% of responding programmes limited
listing for kidney transplantation to those
with BMI < 30 kg/m?, and 29% had a cutoff
point at BMI 35 kg/m2.5 Furthermore, obese
patients spend longer on transplant waiting
lists.6

Obesity, generally defined as having BMI
> 30 kg/m?, is now a common feature of
most high-income countries and increasingly
in low-income countries. There is an even
greater rise in prevalence of more severe
forms of obesity (class Il obesity BMI = 35
kg/m?, and class Ill or morbid obesity BMI
> 40 kg/m?). Obesity is associated with an
increased prevalence of osteoarthritis (OA),
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with a lifetime risk of 60%.” Obese patients present a
challenge to healthcare providers because of the comor-
bidities to which they are subject, and the difficulties that
they pose in caring for them. These difficulties include
the need for equipment capable of bearing the addi-
tional weight, such as hospital beds and chairs, transport
trolleys, tables in operating theatres, radiograph or scan-
ning suites, as well as specially modified instruments to
perform operative procedures.

Studies of complex and resource-intensive opera-
tions, such as heart, liver, or kidney transplantation,
have reported outcomes where length of hospital stay,
surgical site infections, and other complications requiring
additional treatment, and long-term failure of the proce-
dure, tend to be greater in the obese.?

Similar arguments have been advanced for limiting the
use of total hip arthroplasty (THA) and total knee arthro-
plasty (TKA) in the obese. The incidence of deep infec-
tion has been estimated to be 1.3-times higher, and the
need for revision almost twice as high in obese patients
compared with normal weight patients undergoing
TKA.*®* Many of these meta-analytic studies have small
numbers and incomplete follow-up and may not be
applicable to good contemporary practice. In addition,
lessons learned by surgeons and the associated teams
for preoperative, intraoperative, and postoperative care
have made substantial improvements in the outcomes
for obese patients.™

In countries with nationalized healthcare services, the
decision of whether to offer arthroplasty to an obese indi-
vidual may be dictated by acommissioning policy focused
on the population and not the individual. In the UK, some
Clinical Commissioning Groups have been refusing hip
and knee arthroplasty to patients with BMls greater than
35 kg/m?2.’%1¢ Therefore, accurate and timely data on the
outcomes of these procedures in obese compared with
normal weight patients are essential if we are to make
choices based on science, not just for the morbidly obese
population, but also the individual patient.

The aim of the current study was to compare the results
of total or partial joint arthroplasty in the morbidly obese
(BMI = 40 kg/m?) as compared to all other BMI groups
(BMI < 40 kg/m?) using routinely collected data in a large
cohort of patients in a high volume arthroplasty centre.

Methods

We audited the outcomes of 4,711 patients undergoing
THA(2,370; 50.3%), TKA (2,109; 44.8%), and unicompart-
mental knee arthroplasty (UKA, 232; 4.9%) for two BMI
categories — those with a BMI less than 40 kg/m? (4,319;
91.6%) and those with a BMI equal to or greater than
40 kg/m? (392; 8.4%). The audit was registered with the
standard, quality and audit department in our institution
(Belfast Heath and Social Care Trust, UK) (audit number:
6090). The setting was a high-volume arthroplasty

centre with a total of 22 orthopaedic surgeons under-
taking at least one of the three procedures. The patients
were managed on a common pathway including routine
preoperative assessment (POA). The data were collected
routinely by a team of arthroplasty care practitioners and
a data analyst (RSC) from a hospital maintained database
and the Northern Ireland Electronic Care Record (NIECR)
database. All patients undergoing any of these three
procedures between January 2017 and December 2018
were included.

Patients were referred by their GP based on symptoms

and radiological findings. Most patients were then seen
by an orthopaedic integrated clinical assessment and
treatment service triage service."” There were no referral
restrictions based on BMI. Patients were then seen at an
orthopaedic consultant-based clinic before being added
to an inpatient waiting list. Prior to admission, all patients
were seen at a POA clinic, irrespective of comorbidities.
Height, weight, and BMI, along with Oxford hip or knee
score, were recorded at this POA appointment.'®'” Only
those considered to be higher risk were seen by an anaes-
thetist, the remainder being screened by a preoperative
clinic nurse. Although no protocols were in place, one
surgeon did have a cut off BMI of 40 kg/m? when listing
for surgery. This surgeon carried out 11/2,090 (0.5%)
TKAs within the time frame of this audit, with BMI ranging
from 25 kg/m? to 38 kg/m?2.
Anaesthetic technique. The default in all cases was spi-
nal anaesthesia with or without nerve blocks in TKAs and
UKAs, but not THAs. General anaesthesia was only used
in the case of a failed spinal, or with specific pathologies.
Operative technique. All THAs were carried out using a
posterolateral approach with either hybrid, reverse hy-
brid, cemented, or cementless components based on sur-
geon choice. TKAs and UKAs were cemented or cement-
less, again based on surgeon choice. No major changes
in technique were required for obese patients.

Postoperatively, at that time, patients were generally
mobilized by a physiotherapist on the day following
surgery with an expected postoperative stay of two days
for THA and UKA and three days for TKA. Postoperative
review was scheduled for between six and 12 weeks
following surgery.

All patients had their height and weight measured at
their POA appointment, with the values being added to
the hospital information system which calculated BMI.
For simplicity, patients were then stratified into two cate-
gories: those with a BMI less than 40 kg/m?, and those
with a BMI of 40 kg/m? and above. Then the following
outcome measures were compared:

B Perioperative: Anaesthetic time and operative time.
Anaesthetic time was defined as the arrival time
in theatre until time patient was anaesthetised,
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positioned and ready. Operative time was defined as
time from incision to skin closure.
B Postoperative length of stay (LOS) and percentage of
patients with LOS > three days.
B Following discharge: All out of hours GP contacts
(OOH), all Emergency Department (ED) attendances
and readmission for any reason up to day 90 following
surgery.
B Oxford hip or knee scores (if recorded) both at POA
and one-year review.
B The following complications were recorded out to 90
days:
— Request for doppler ultrasound scans (USSs) with
suspected deep vein thrombosis (DVT).

— Computed tomography pulmonary angiography
(CTPA) with suspected pulmonary embolism (PE).

— All returns to theatre for any reason linked to the
primary surgery.

— Wound infection requiring readmission up to one
year.

Statistical analysis. Statistical analysis was carried out

using SPSS version 26 software (IBM, USA). All data

were assessed for normality using the Shapiro-Wilk test.

Categorical variables were compared and odds ratio cal-

culated using the chi-squared test or Fisher’s exact test.

Non-parametric continuous variables were assessed with

Mann-Whitney U test or Kruskal-Wallis test where appro-

priate. The principal comparisons were the outcomes in

patients with morbid obesity compared with those hav-

ing BMI < 40 kg/m?2. Statistical significance was set at a

p-value < 0.05.

Results

A total of 4,711 patients underwent THA, TKA, or UKA
between 1 January 2017 and 31 December 2018 with a
BMI being available for every patient: 8.3% (392/4,711)
were morbidly obese (BMI = 40 kg/m?).

Morbidly obese patients were more likely to be female
(9.9% (263/2,625) for females vs 6.3% (129/2,059) for
males, p < 0.001, Fisher's exact test) and require a TKA
(11.3%, 241/2109) rather than THA (5.8%; 134/2370) or
UKA (7.5%; 17/232) (Table I). They were also significantly
younger by approximately five years than those with
BMI < 40 kg/m? (Table Il). The difference was greatest for
THA (median 63 years (interquartile range (IQR) 56 to
69) vs median 69 years (IQR 60 to 76), p < 0.001, Mann-
Whitney U test), and TKA (median 66 years (IQR 59 to
71) vs median 70 years (IQR 64 to 76), p < 0.001, Mann-
Whitney U test), but insignificant for UKA (median 66 yrs.
(IQR 60 to 70) vs median 66 years (IQR 60 to 73), p =
0.542, Mann-Whitney U test) (Table II).

Length of operation was longer in the morbidly
obese patients, by four minutes for TKA (p = 0.009,
Mann-Whitney U test) and ten minutes for THA (p <
0.001, Mann-Whitney U test) (Table II). UKA operative
time did not differ between the BMI groups (p = 0.552,

Table 1. Patient demographics according to BMI category.

BMI < 40 kg/m?, Morbidly obese,

Demographic n (%) n (%) p-value*
Female (n = 2,652) 2,389 (90.1) 263 (9.9) <0.0011
Male (n=2,059) 1,930(93.7) 129 (6.3)

THA (n=2,370) 2,236 (94.3) 134 (5.7) <0.001%
TKA (n=2,109) 1,868 (88.6) 241 (11.4) <0.0018§
UKA (n =232) 215 (92.7) 17 (7.3) 0.714
Total (n=4,711) 4,319 (91.6) 392 (8.4) N/A

*Fisher's exact test.

TA significantly greater proportion of female patients (263/2,652; 9.9%) were
morbidly obese compared to male patients (129/2059; 6.3%); Odds ratio 1.6
(95% confidence interval (Cl) 1.3 to 1.9), p < 0.001.

FA significantly smaller proportion of Hip patients (134/2,370; 5.7%) were
morbidly obese compared to all other patients (258/2,341; 11.0%); Odds ratio 0.5
(95% C1 0.4 to 0.6), p < 0.001.

8A significantly greater proportion of Knee patients (241/2,109; 11.4%) were
morbidly obese compared to all other patients (151/2,602; 5.8%); Odds ratio 2.1
(95% C1 1.7 to 2.6), p < 0.001.

N/A, not applicable; THA, total hip arthroplasty; TKA, total knee arthroplasty; UKA,
unicompartmental knee arthroplasty.

Mann-Whitney U test) (Table II). Anaesthetic time was
longer by three to four minutes in the morbidly obese (p
< 0.001, Kruskal-Wallis test) (Table II), with both morbidly
obese THA and TKA patients taking longer to anaes-
thetise. THA anaesthetic time was approximately four
minutes longer in the morbidly obese (p < 0.001, Mann-
Whitney U test) (Table 1), with TKA anaesthetic time in
the morbidly obese being approximately three minutes
longer (p = 0.009, Mann-Whitney U test (Table Il). Anaes-
thetic time in UKA patients was not significantly different
between the BMI groups (p = 0.074, Mann-Whitney U
test) (Table II).

Overall postoperative LOS was significantly longer by
0.2 days in morbidly obese patients (p = 0.008, Kruskal-
Wallis test) (Table Il). However, when looking at THA, TKA,
and UKA individually, there were no significant differ-
ences in LOS, p=0.511, p=0.184, and p = 0.917, respec-
tively, all Mann-Whitney U test (Table Il). Prolonged LOS
(PLOS), as defined by a postoperative LOS greater than
three days, occurred in a total of 1,361 patients, equating
to 28.9% of the total patient cohort (Table IlI). A signifi-
cantly greater proportion of morbidly obese TKA patients
had a PLOS (p < 0.001, Fisher’s exact test), attended OOH
(p = 0.019, Fisher’s exact test), attended ED (p = 0.006,
Fisher’s exact test), and had a general readmission (p =
0.011, Fisher’s exact test) compared to TKA patients with a
BMI < 40 kg/m? (Table IIl). THA and UKA patients showed
no significant differences in PLOS, attendance at OOH,
attendance at ED, or had a readmission when comparing
morbidly obese and BMI < 40 kg/m? patients.

In total, 66 patients were readmitted to our unit within
one year of their primary surgery and had a return to
theatre for either a reoperation or revision. Reoperations
were carried out in 44 patients (0.9%); 39 (0.9%) had a
BMI < 40 kg/m?, and five (1.3%) were morbidly obese
patients (p = 0.629, Fisher’s exact test). Reoperations
were carried out for stiffness (0.6%), infection (0.1%),
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Table II. Patient age, length of operation, length of anaesthetic, postoperative length of stay, and change in Oxford scores according to BMI category.

BMI < 40 kg/m? Morbidly obese
Demographic Median; IQR (range) Median; IQR (range) p-value*
Age at operation, yrs
THA 69.0; 60.0 to 76.0 (16 to 97) 63.0; 56.0 to 69.0 (25 to 82) < 0.001
TKA 70.0; 64.0 to 76.0 (25 to 94) 66.0; 59.0 to 71.0 (40 to 83) < 0.001
UKA 66.0; 60.0 to 73.0 (46 to 90) 66.0; 59.5 to 70.0 (49 to 79) 0.542
Total 69.0; 62.0 to 76.0 (16 to 97) 65.0; 58.0 to 70.0 (25 to 83) < 0.001
Length of operation, mins
THA 59.0; 47.0 to 73.0 (30 to 175) 68.0; 56.0 to 85.0 (34 to 125) < 0.001
TKA 58.0; 47.0 to 73.0 (30 to 168) 60.0; 50.0 to 77.0 (34 to 150) 0.009
UKA 48.0; 41.0 to 56.3 (31 to 118) 51.0; 47.7 to 58.0 (42 to 85) 0.074
Total 58.0; 46.0 to 72.0 (30 to 175) 63.0; 51.0 to 78.0 (34 to 150) < 0.001
Length of anaesthetic, mins
THA 25.0; 20.0 to 32.0 (10 to 130) 26.0; 20.0 to 35.0 (10 to 82) < 0.001
TKA 30.0; 24.0 to 38.0 (10 to 110) 33.0; 25.0 to 40.0 (10 to 102) 0.009
UKA 30.0; 24.8 to 39.0 (10 to 65) 32.0; 23.5 to 38.5 (15 to 64) 0.074
Total 28.0; 21.0 to 35.0 (10 to 130) 31.0; 24.0 to 40.0 (10 to 102) < 0.001
Postoperative length of stay, days (mean; standard deviation (range))
THA 3.4;3.0 (1 to 56) 3.6; 2.9 (1 to 16) 0.511
TKA 3.8; 3.0 (0 to 44) 3.9; 3.0 (0 to 30) 0.184
UKA 2.6; 1.8 (1 to 20) 2.7;2.0(1to 10) 0.917
Total 3.5; 3.0 (0 to 56) 3.7;2.9 (0 to 30) 0.008
Change in Oxford Pain Score
THA 3.0; 2.0t0 4.0 (-2 to 4) 3.0; 2.0t0 4.0 (O to 4) 0.358
TKA 2.0; 1.0 t03.0 (-2 to 4) 2.0; 1.0 t0 3.0 (-1 to 4) 0.912
UKA 3.0; 1.3t0 4.0 (O to 4) 3.0, 1.0t0 3.0 (1 to 4) 0.689
Total 3.0; 2.0t0 4.0 (-2 to 4) 3.0;1.0t04.0(-1to 4) 0.413
Change in Oxford Score
THA 26.0; 17.0 to 32.0 (-20 to 47) 27.0; 18.0 to 33.0 (-3 to 44) 0.741
TKA 20.0; 11.0 to 26.8 (-18 to 44) 18.0; 10.0 to 26.0 (-6 to 43) 0.489
UKA 23.0; 16.3 t0 29.0 (-9 to 41) 24.0; 13.5 to 30.5 (8 to 33) 0.790
Total 23.0; 14.0 to 30.0 (-20 to 47) 21.0; 12.0 to 30.0 (-6 to 44) 0.076

*Mann-Whitney U test.
IQR, interquartile range; THA, total hip arthroplasty; TKA, total knee arthroplasty; UKA, unicompartmental knee arthroplasty.

Table lll. Postoperative outcomes following primary joint arthroplasty.

BMI < 40 kg/m? Morbidly obese
Joint Total PLOS, n (%) OOH, n ED, n (%) Gen re-ad, Wlre-ad, Total PLOS, n (%) OOH, n (%) ED, n (%) Genre-ad, WI
(%) n (%) n (%) n (%) re-ad,
n (%)

THA 2,236 562 (25.1)  282(12.6) 357 (16.0) 175 (7.8) 7(0.3) 134 38(28.4) 17 (12.7) 23(17.2) 8 (6.0) 2(1.5)
TKA 1,868 643 (34.4) 251 (13.4) 296 (15.8) 122 (6.5) 5(0.3) 241 92* (38.2) 321 (13.3) 40% (16.6) 17§ (7.0) 2(0.8)
UKA 215 25(11.6) 17 (7.9) 24 (11.2) 10 (4.6) 0(0.0) 17 1(5.9) 2(11.8) 2(11.8) 1(5.9) 0(0.0)
Total 4,319  1,230(28.5) 550(12.7) 677 (15.7) 307 (7.1) 12(0.3) 392 1319 (33.4) 51 (13.0) 65 (16.6) 26 (6.6) 4**(1.0)

Data presented as a percentage of the total number of joints within each BMI category.

*Of the patients who had a prolonged length of stay (LOS), a significantly greater proportion were total knee arthroplasty (TKA) patients with a BMI 2 40 kg/m? (70.2%;
92/131) compared to those TKA patients with a BMI < 40 kg/m? (52.3%; 643/1,230): Odds ratio 2.2 (95% confidence interval (CI) 1.5 to 3.2); p < 0.001, Fisher’s exact test.
TOf the patients who attended out of hour attendance, a significantly greater proportion were TKA patients with a BMI > 40 kg/m? (63.7%; 32/51) compared to TKA
patients with a BMI < 40 kg/m? (45.6%; 251/550): Odds ratio 2.0 (95% Cl 1.1 to 3.6); p = 0.019, Fisher’s exact test.

FOf the patients who attended the emergency department, a significantly greater proportion were TKA patients with a BMI > 40 kg/m? (61.5%; 40/65) compared to TKA
patients with a BMI < 40 kg/m? (43.7%; 296/677): Odds ratio 2.1 (95% Cl 1.2 to 3.5); p = 0.006, Fisher’s exact test.

§Of the patients who had a general readmission, a significantly greater proportion were TKA patients with a BMI > 40 kg/m? (65.4%; 17/26) compared to BMI < 40 kg/m?
TKA patients (38.5%; 122/307): Odds ratio 2.9 (95% Cl 1.2 to 6.6); p = 0.011, Fisher’s exact test.

flOverall, a significantly greater proportion of patients with a BMI > 40 kg/m? (131/392; 33.4%) had a prolonged LOS compared to patients with a BMI < 40 kg/m?
(1,230/4,319; 28.5%); Odds ratio 1.3 (95% Cl 1.0 to 1.6); p = 0.045, Fisher’s exact test.

**A significantly greater proportion of BMI > 40 kg/m? patients (1.0%, 4/392) were readmitted due to a wound infection within 12 months of their index surgery compared
to BMI < 40 kg/m? patients (0.3% 12/4,319); Odds ratio 3.70 (95% Cl 1.2 to 11.5); p = 0.049, Fisher’s exact test.

ED, emergency department attendance within 90 days; OOH, out of hour attendance within 90 days; PLOS, prolonged length of stay; WI Re-ad, wound infection
readmission within 12 months.; Gen Re-ad, general readmission within 90 days

dislocation (0.1%), and wound dehiscence (0.08%). Revisions were carried out in 22 (0.5%) patients; 19
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Table IV. Number of venous thromboembolism examinations according to BMI category and joint replaced.

BMI < 40 kg/m?

BMI = 40 kg/m?

Doppler USS CTPA Doppler USS CTPA
Requested, Positive, Requested, Positive, Requested, Positive, Requested, Positive,
Joint Total n (%)* n (%) n (%) n (%) Total n (%) n (%) n (%) n (%)
THA 2,236 165 (7.4) 19 (0.8) 68 (3.0) 15(0.7) 134 12 (9.0) 0(0.0) 3(2.2) 0(0.0)
TKA 1,868 175 (9.4) 9(0.5) 81 (4.3) 21 (1.1) 241 19 (7.9) 0(0.0) 15 (6.2) 5(2.1)
UKA 215 13 (6.0) 1(0.5) 9(4.2) 2(0.9) 17 0(0.0) 0(0.0) 2(11.8) 0(0.0)
Total 4,319 353 (8.2) 29 (0.7) 158 (3.7) 38(0.9) 392 31(7.9) 0(0.0) 20 (5.1) 5(1.3)

*Data presented as a percentage of the total number of joints within each BMI category. No difference was observed in the proportion of Doppler ultrasound scans (USS)
requested in patients with BMI < 40 kg/m? compared to morbidly obese patients; p = 0.314 (chi-squared analysis). All positive Doppler USS were in patients with BMI < 40
kg/m2. No difference was observed in the proportion of computed tomography pulmonary angiography (CPTA) requested in patients with BMI < 40 kg/m? compared to
morbidly obese patients; p = 0.081, chi-squared analysis. When comparing the number of positive CTPA between BMI < 40 kg/m? and morbidly obese patients, no statistical

difference was observed; p = 0.157, chi-squared analysis.

CPTA, computed tomography pulmonary angiography; THA, total hip arthroplasty; TKA, total knee arthroplasty; UKA, unicompartmental knee arthroplasty; USS,

ultrasound scans.

(0.4%) BMI < 40 kg/m? and three (0.8%) morbidly obese
patients (p = 0.593, Fisher’s exact test). Revisions were
carried out for infection (0.2%), dislocation (0.2%), and
for other reasons including periprosthetic fracture, cup
failure and stem loosening (0.1%). Of the sixteen (0.3%)
who had a return to theatre for wound infection; 12 were
within 90 days (6 to 51) and four from day 99 to 361.

Table IV outlines the number of Doppler ultrasound
scans (USS) requested within the patient group, 384
(8.2%) in total. There was no significant difference
observed between the proportion of patients who
had a Doppler USS within each BMI category (8.2%
(353/4,318) BMI < 40 kg/m? compared to 7.9% (31/392)
morbidly obese (p = 0.314, chi-squared analysis). Of the
Doppler USS that were positive, all were in the BMI < 40
kg/m? category, 0.7% (29/4,318) of the group. Of the 29
positive Doppler USS, 0.2% (10/4,318) had distal, 0.2%
(8/4,318) had proximal, 0.02% (1/4,318) had both distal
and proximal DVT detected.

There were no significant differences seen in the
number of CTPA examinations requested between BMI
categories (Table 1V); 3.7% (158/4,318) BMI < 40 kg/
m? compared to 5.1% (20/392) morbidly obese (p =
0.081, chi-squared analysis). The number of positive
CTPA exams between BMI categories did not differ; 0.9%
(38/4,318) BMI < 40 kg/m? compared to 1.3% (5/392)
morbidly obese (p = 0.401, Fisher’s exact test). As a point
of interest, positive CTPA exams were only observed in
the morbidly obese patients who had undergone a TKA.
Looking specifically at TKA patients, there was no differ-
ence in the number of positive CTPA exams between BMI
categories; 1.1% (21/1,868) BMI < 40 kg/m? compared to
2.1% (5/241) morbidly obese (p = 0.210, Fisher’s exact
test).

Preoperative and one year Oxford scores were only
available for 2,654 patients (56.3%). Overall, there were
no differences in either Oxford pain scores or total Oxford
scores between morbidly obese patients and those
with BMI < 40 kg/m? (p = 0.413 and p = 0.076 respec-
tively, Kruskal-Wallis test). For all patients the median

improvements in Oxford scores for THAs, TKAs, and UKAs
were 26.0, 20.0, and 23.0, respectively. No significant
differences were observed in each joint group when
comparing change in score for morbidly obese patients
to patients with BMI < 40 kg/m? (THA p = 0.741, TKA p =
0.489, and UKA p = 0.790) (Table I).

Discussion

We have shown that, overall, in the morbidly obese,
median anaesthetic and surgical times were increased
by no more than five and ten minutes respectively, and
LOS was significantly increased by 0.2 days. For morbidly
obese patients undergoing TKA, there were significant
increases in rates of 90 days OOH attendance, ED atten-
dance, and wound infection (Table Ill). Also, the one-
year infection rate in morbidly obese patients was 1%,
as compared with 0.3% for those with BMI < 40 kg/m?.
Although significant, this represented only four patients
out of 392 morbidly obese patients (two THAs and two
TKAs). This observation is in line with other studies,
including that of Davies et al,?® who found that patients
with BMI > 35 kg/m? had a threefold higher rate of infec-
tion at five years than patients with BMI < 35 kg/m?, but
in that study of 1,689 patients there was no indication of
how many patients fell into the obese category. A system-
atic review involving a total of 13,722 patients after THA
reported that three of the studies showed an adverse
effect of obesity defined as BMI = 30 kg/m?, but that
eight studies showed no effect.?! It is nevertheless widely
agreed, both among surgeons and referring doctors,
that obesity has an adverse effect on outcome.?? The
pathophysiology of the increased incidence is not under-
stood and is likely multifactorial in aetiology. A recent
publication from this unit (Musgrave Park Hospital,
Belfast, UK) looking at subcutaneous fat depth over the
greater trochanter in THA found no relation between this
factor and infection but infection rate was higher in the
morbidly obese.? That study concurs with the findings
in this present study and further adds to the evidence for
increased postoperative infection rate in the morbidly
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obese following hip and knee arthroplasty. However, in
the context of informed consent, and particularly in light
of the recommendations of the UK Supreme Court deci-
sion in Montgomery versus Lanarkshire Health Board,?
many morbidly obese patients would choose to proceed
to surgery particularly when informed of the absence of
any convincing evidence that weight loss prior to surgery
can influence outcome.?

The topic has been much discussed recently, most
notably by Leopold,?® who argues persuasively that
simply dichotomizing patients into categories (e.g.
smoker/non-smoker, normal weight/obese, or HbA1lc
levels) and comparing the outcomes in the two groups
is an incorrect way to make a clinical judgement in an
individual patient. A small but significant difference in the
statistical likelihood of a particular outcome has very little
relevance to what will happen to an individual patient
even if average costs increase. In principle, healthcare
systems should balance what is best for the individual
with what is best for the population as a whole.

Furthermore, even if weight loss was proven to be
beneficial the chances of successful weight loss by an
arthritic patient with a BMI of 40 kg/m? is extremely low.
A comprehensive study by Tomiyama et al? surveyed 21
randomized trials of weight loss by dietary means and
found that the average weight loss maintained by obese
subjects two to five years after initial weight loss is 1 kg.
This is much lower than the eventual remission rate of
opiate addiction.?® The decision to offer or withhold joint
arthroplasty in obese patients must be considered in the
light of the alternative therapies to which they would
necessarily be consigned if joint arthroplasty were not
offered. With respect to outcome, the documented results
of joint arthroplasty in patients with severe arthritis of
the hip and knee are so much better than any alterna-
tive therapy and in our morbidly obese patient group the
improvement in Oxford scores was unrelated to BMI.

It has been proposed that morbidly obese patients
may benefit from undergoing bariatric surgery to bring
their weight down into a lower category of obesity before
undertaking arthroplasty. This suggestion is even more
controversial and underestimates the complex effect that
bariatric surgery may have on factors such as wound
healing and tissue repair. Bariatric surgery does carry
many benefits in reduction of pain in OA of the hip, knee,
and spine after successful weight loss, but these are quite
separate from improvements in outcomes after total joint
arthroplasty.?3° Although bariatric surgery is provided
by the NHS and approved by the National Institute for
Health and Clinical Excellence,? it is not universally avail-
able in all parts of the UK.

This study has limitations, in particular uncontrolled
variables that cannot be accounted for in a retrospective
analysis. For example, no comorbidities were recorded
in these patients and, as such, there may have been

morbidly obese patients who failed their POA because
of significant comorbidities. Another limitation is the use
multiple surgical techniques; therefore, no direct compar-
ison could be made between operative techniques. Also,
the follow-up is relatively short, just 90 days for issues
other than wound infection, with the latter only being
for one year. Other authors have published longer-term
(up to five- and ten-year) revision rates in the morbidly
obese after TKA.?2%32 We also acknowledge the limitations
of any study from a single centre, and the fact that even
with 388 morbidly obese patients the low rate of compli-
cations in these procedures may conceal a type Il error.
Nevertheless, we believe that our study shows what can
be accomplished by a single centre with a large number
of surgeons, and hence may be of relevance to those
responsible for prioritizing public health policies.

The ethical issues raised by decision-making in relation
to joint arthroplasty in the morbidly obese are complex.
They involve both utilitarian arguments (the right thing
to do is the measure that maximizes the happiness for
the greatest number), as well as arguments of justice-
as-fairness where whatever solution is chosen, it should
not work to the detriment of those least well off. Ethical
issues, however, must take as a starting point the empir-
ical data currently available.

In conclusion, this study questions whether morbid
obesity on its own should be used as a factor to deny hip
or knee arthroplasty to an otherwise suitable patient.

A Take home message

’) - Morbidly obese patients can expect a comparable
improvement in Oxford score following total joint
replacement.

- This paper questions whether total joint replacement should be denied

to an uncomplicated morbidly obese patient.
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