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Background: Outpatient total knee arthroplasty (TKA) is becoming more commonplace in the United
States. Alternatively, the current practice in the Middle East involves an inpatient stay of 7-10 days in the
hospital after TKA. This study reports the early results of the first reported series of outpatient TKA
performed on patients in the Middle East and compares the clinical and functional outcomes with those
of patients who underwent inpatient TKA.
Methods: Eighty-eight patients underwent TKA (inpatient: 44 and outpatient: 44) using the modified
intervastus approach in 2 hospitals in the Middle East from 2017 to 2019. Clinical and functional out-
comes were assessed by recording the Knee Injury and Osteoarthritis Outcome Score, visual analog scale
(VAS) for pain, and knee range of motion (ROM) preoperatively, on the day of surgery, and post-
operatively at 2 weeks, 6 weeks, 3 months, and 6 months.
Results: Two patients undergoing outpatient TKA had complications: one patient suffered a peri-
prosthetic fracture on postoperative day 10 after a fall, and the other patient had drainage on post-
operative day 5. No complications occurred in the inpatient TKA cohort. There were no significant
differences observed in the VAS scores or knee ROM numbers recorded for inpatient and outpatient TKA
groups at any of the follow-up periods. Overall, the Knee Injury and Osteoarthritis Outcome Score, VAS,
and ROM significantly improved 6 months after surgery compared with preoperative values for both
inpatient and outpatient TKA groups.
Conclusions: Outpatient TKA was safely implemented when compared with inpatient TKA, with satis-
factory results. A total of 2 complications were seen in this study, which we believe are unrelated to the
patient’s discharge status. The concept of outpatient TKA using the modified intervastus approach was
very well accepted by the patients in this study and can potentially be applied safely elsewhere in the
region.
© 2020 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Introduction

anesthetic techniques, multimodal analgesia (with less emphasis
on narcotic utilization), and early postoperative mobilization [2-5].

More than 600,000 total knee arthroplasty (TKA) procedures are
performed in the United States annually [1]. Primary TKA proced-
ures have traditionally relegated patients to a 3- to 5-day hospital
stay. Hospital length of stay after TKA has been gradually declining
over the past decade, and this can be attributed to modern
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The clinical and functional outcomes after TKA have also improved
secondary to enhanced instrument and implant designs, develop-
ment of postoperative pathways, and better preoperative optimi-
zation protocols [2]. The recent Centers for Medicare and Medicaid
Services removal of TKA from the inpatient-only procedure list
reflects the overall advancement in the science and practice of knee
arthroplasty [6].

Several approaches have been used to perform TKA procedures
including the medial parapatellar, subvastus, and midvastus tech-
niques. The modified intervastus (MIV) approach and its application
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in TKA has been previously described [7,8]. The advantages of this
approach include its extensile nature, preservation of both the
extensor mechanism and the vastus medialis, and a return to active
knee extension that may occur more rapidly than is traditionally
observed [7,8].

TKA is performed commonly as an outpatient (same-day
discharge) or short-stay procedure requiring less than a 72-hour
hospital stay in the United States. Current practice in the Middle
East is an inpatient hospital stay of 7-10 days after a TKA procedure.
Two-week hospitalizations after a TKA are not that uncommon.
Recently, we introduced outpatient TKA with an MIV approach to
the Middle East region. This article reports the early results of this
first reported series of outpatient TKA performed on patients in the
Middle East and compares the clinical and functional outcomes
with those of patients who underwent inpatient TKA during the
same time. We hypothesized that outpatient joint replacement
surgery would be very well accepted and successfully performed
with minimal complications. We also hypothesized that outpatient
TKA would provide clinical and functional outcomes that are
similar to those seen for inpatient TKA when compared using
specific outcome measures. Specific outcome measures used in this
study include independent ambulation, the Knee Injury and Oste-
oarthritis Outcome Score (KOOS), the visual analog scale (VAS) for
pain, and the knee range of motion (ROM).

Material and methods
Patients and surgical procedures

A total of 192 patients with primary osteoarthritis of the knee
underwent TKA using the MIV approach performed by 1 experi-
enced orthopaedic surgeon between 2017 and 2019. The details of
the MIV surgical approach to the knee have been previously
described [7,8]. Eighty-eight of the 192 patients had similar pre-
operative medical status, body mass index (BMI), overall comor-
bidities, and American Society of Anesthesiologists score. Forty-
four patients (age: 65.23 + 8.28 years, BMI: 30.84 + 7.81 kg/m?)
of these 88 patients underwent outpatient TKA, whereas the
remaining cohort of 44 patients (age: 71.11 + 8.24 years, BMI: 31.15
+ 7.75 kg/m?) to which they were later compared had TKA per-
formed as an inpatient (Table 1). Patients were selected for
outpatient joint replacement surgery based on the following cri-
teria—the overall medical condition, American Society of Anes-
thesiologists score < 3, controlled diabetes mellitus with
hemoglobin Alc < 7.5, hemoglobin >12, and nonopioid depend-
ence—and must be considered motivated with good home support
after surgery. A multidisciplinary approach was followed as the
anesthesia and internal medicine teams were consulted before
surgery to assure compliance with the outpatient protocols. The
TKAs were performed in 2 hospitals (Adam Vital Hospital in Dubai,

Table 1
Patient demographics for inpatient and outpatient TKA groups.

Demographics Inpatient Outpatient P value
Total no. of patients 44 44
Gender
Male 22 26
Female 22 18
Age (years)
Mean =+ standard deviation 71.11 + 8.24 65.23 + 8.28 001
Range 52-89 52-86
BMI (kg/m?)
Mean + standard deviation 31.15+7.75 30.84 + 7.81 .884
Range 17-45 20-45

The P values which have a significant effect are shown in bold type.

United Arab Emirates, and Specialized Medical Center Hospital in
Riyadh, Saudi Arabia). The study was approved by the institutional
review board at each location.

All patients received spinal anesthesia and were given an
intraoperative periarticular pain block consisting of a mixture of
ropivacaine, ketorolac, epinephrine, and clonidine. Patients also
received 1 g of tranexamic acid at incision and closure with inser-
tion of a hemovac drain that was removed on postoperative day 1 or
2, depending on the amount of drainage. The arthroplasty pro-
cedures were performed using the measured resection technique,
and the implant used for all patients was the Persona Posterior
Stabilized (Zimmer Biomet, Warsaw, IN) cemented knee system.
Patella resurfacing was performed in the majority of cases at the
surgeon’s discretion after evaluating the degree of arthritis of the
patellofemoral joint. Tracking of the patella was checked intra-
operatively using the ‘no-touch’ technique [9,10], and the need for a
lateral release was noted. All patients received a multimodal anal-
gesic regimen preoperatively and postoperatively consisting of
acetaminophen, oral opioids, anti-inflammatory pain medications,
and gabapentinoids. None of the patients required the adminis-
tration of intravenous narcotics for pain control. Intravenous anti-
biotics were continued for 24 hours postoperatively. Low-dose
aspirin was used for thromboembolism prophylaxis for 28 days
postoperatively [11,12]. Patients were mobilized on the day of sur-
gery and were encouraged to bear full weight on both legs under
the supervision of an experienced physical therapist. Static and
dynamic quadriceps exercises were started on the same day of
surgery along with active knee ROM exercises.

Clinical and functional outcome assessment

The patients undergoing inpatient TKA were admitted to the
hospital after their surgery. Patients were then discharged after
meeting all the criteria for discharge from the hospital, which
include stable medical condition, ability to mobilize independently
with or without ambulatory-assisted devices for at least 200 feet,
pain controlled on oral analgesics, and available home support. The
hospital length of stay for all inpatients was recorded. In contrast, all
patients who underwent outpatient TKA were discharged from
hospital on the same calendar day of surgery, and any reported
complications and readmissions were documented at the latest
follow-up. Patients who underwent inpatient and outpatient TKAs
met the same discharge criteria before discharge. On discharge, all
patients received daily home health nursing visits for 72 hours along
with daily physical therapy visits for 12 days. Between postoperative
days 5 and 7, patients in both groups had a scheduled follow-up visit
with the internal medicine and orthopaedics service.

Clinical and functional outcomes were assessed by recording the
KOQS, VAS for pain, the length of time required to ambulate inde-
pendently (without assistance), and knee ROM. The KOOS was
recorded preoperatively and postoperatively at 2 weeks, 6 weeks, 3
months, and 6 months. VAS for pain, knee ROM, and ambulation
methods (independent, cane, walker) were recorded on the day of
surgery and postoperatively at 2 weeks, 6 weeks, 3 months, and 6
months.

Patient satisfaction survey

Patients received a patient satisfaction survey measuring overall
patient satisfaction, pain relief, percentage of improvement
compared with their preoperative status, and whether they would
have their surgery performed again for the same problem. Twenty
of the patients who underwent outpatient TKA and 20 of the pa-
tients who underwent inpatient TKA were randomly selected to
complete this survey.
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Table 2
Methods of ambulation (independent, cane, and walker) at the day of surgery and postoperative at 2 weeks, 6 weeks, 3 months, and 6 months for both inpatient and outpatient
TKA groups.
Ambulation Category Inpatient Outpatient P value
Independent Cane Walker Independent Cane Walker
Day of surgery 10% 15% 75% 50% 32% 18% <.001
Postoperative 2 weeks 15% 50% 35% 66% 25% 9% <.001
6 weeks 65% 15% 20% 80% 18% 2% .04
3 months 75% 20% 5% 98% 0% 2% .007
6 months 80% 20% 0% 98% 0% 2% .008

The values are expressed as a percentage of total patients. P values indicate the significance level between inpatient and outpatient TKA groups at different times. The P values

which have a significant effect are shown in bold type.

Statistical analysis

An independent t-test was performed to compare the KOOS,
VAS, and ROM between the inpatient and outpatient groups pre-
operatively, on the day of surgery and during the postoperative
follow-up periods. The one-way analysis of variance with a post hoc
Tukey test was conducted to assess the statistical significance of the
VAS and ROM results seen within each of the 2 study groups of
patients on the day of surgery and during the postoperative follow-
up periods (2 weeks, 6 weeks, 3 months, and 6 months). For the
KOOS, preoperative values were compared with values for each of
the follow-up periods by using the one-way analysis of variance
with a post hoc Tukey test. The chi-squared test was used to assess
and compare the assistive ambulatory device use results seen in the
inpatient and outpatient study groups. All statistics were per-
formed using SPSS software (version 26, IBM, Armonk, NY). Sig-
nificance was set at P < .05.

Results
Complications

All patients were able to fully straight leg raise and demonstrate
functional knee ROM on the day of surgery. The patella tracked
centrally in all patients, and none required a lateral retinaculum
release. All 44 patients who underwent outpatient TKA were
released from the hospital on the day of surgery after meeting
discharge criteria. The average length of stay in the hospital for
inpatient TKA was 2.02 + 1.55 days.

Two patients in the outpatient TKA study group experienced
complications. One patient suffered a periprosthetic fracture on
postoperative day 10 after a fall and was treated with a distal femur
replacement procedure. The other patient had drainage on post-
operative day 5 and was treated with subcutaneous wound irri-
gation and capsule repair. The intraoperative cultures were
negative. Both patients had a full recovery and experienced an
excellent functional outcome. No complications were observed in
the inpatient TKA study group. None of the other patients in this
study were readmitted or required an emergency department (ED)
visit.

Walking ability

All patients were able to walk on the day of surgery either
independently or using a cane or walker. Ten percent of the patients
of the inpatient TKA study group walked independently on the day of
surgery, and this increased to 15% by the end of the second post-
operative week (Table 2). Within 6 weeks, 65% of the inpatient TKA
group walked independently and 80% of the inpatient group was
independent within 6 months of surgery. The remaining 20% of
patients used a cane for mobilization. In contrast, 50% of the patients

of the outpatient TKA study group were able to walk independently
on the day of surgery. This number increased to 66% at the end of the
second postoperative week. At 6-month follow-up, 98% of the pa-
tients of the outpatient TKA group were able to walk independently
and only 2% required the occasional use of a walker. This represents a
significant difference compared with the inpatient TKA group (P <
.05, Table 2). Therefore, the ability to ambulate independently was
significantly higher in the outpatient TKA group for all postoperative
follow-up periods (p’s < 0.05, Table 2).

Knee Injury and Osteoarthritis Outcome Score

The 2-week postoperative KOOS for patients who underwent
inpatient TKA was 51.14 + 9.85, which is nearly a twofold and sta-
tistically significant improvement from the preoperative KOOS
(25.74 + 5.64), (98.68%, P < .001) (Table 3). The improvement trend
continued to the end of the 6-month follow-up period at which a
net improvement of 225% over the preoperative value was seen (P <
.001). We observed similar improvement in the patients of the
outpatient TKA study group. The preoperative KOOS in this group
was 30.23 + 10.56 and was noted to increase to 60.33 + 11.84 after 2
weeks of surgery (99.57%, P < .001) (Table 3). At 6-week follow-up,
the KOOS climbed to 85.75 + 10.30 with a significant net
improvement of 183.66% over the preoperative value (P < .001).

Patients who underwent outpatient TKA had a better KOOS
preoperatively (inpatient: 25.74 + 5.64 and outpatient: 30.23 +
10.56, P =.031) (Table 3). The patients undergoing outpatient TKA
tended to be healthier and more motivated than inpatients, and
that could explain why they had a better KOOS preoperatively.
Patients who underwent outpatient TKA had a higher KOOS post-
operatively at 2 weeks (P =.004); however, there was no significant
difference between patients who underwent inpatient and outpa-
tient TKAs for the rest of the follow-up periods.

Table 3

Knee Injury and Osteoarthritis Outcomes Score for joint replacement preoperatively
and postoperatively at 2 weeks, 6 weeks, 3 months, and 6 months for both inpatient
and outpatient TKA groups.

KOOS Category Inpatient Outpatient P value
Preoperative 25.74 + 5.64 30.23 + 10.56 031
Postoperative 2 weeks 51.14 + 9.85% 60.33 + 11.84° 004

6 weeks 65.85 + 7.81° 70.21 + 10.54" .103

3 months 73.51 + 10.96° 7834 + 12.08" 132

6 months 83.67 + 9.33° 85.75 + 10.30° 443

The KOOS is expressed for the interval score (0 to 100 scale). P values indicate the
significance level between inpatient and outpatient TKA groups at different times.
The P values which have a significant effect are shown in bold type.

¢ Indicates a significant change at postoperative times from preoperative for
inpatient TKA (P < .05).

b Indicates a significant change at postoperative times from preoperative for
outpatient TKA (P < .05).
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VAS for pain

There was no statistically significant difference between the
inpatient TKA group and outpatient TKA group in terms of the VAS
on the day of surgery or at any other follow-up time (Table 4).
Inpatient and outpatient TKA groups showed similar improvement
for the pain score. For both groups, the VAS initially at 2 weeks did
not change from the day of surgery (Table 4). The VAS started to
decrease 6 weeks after surgery, and this trend continued until 6
months of follow-up for both inpatient and outpatient TKA study
groups. The VAS score decreased 69.88% in the inpatient TKA group
6 months after surgery (the day of surgery: 4.15 + 1.18 and 6th
month postoperative: 1.25 + 0.85, P < .001), whereas patients who
underwent outpatient TKA showed a 76.90% decrease in their VAS
score over the same time period (the day of surgery: 3.55 + 1.92 and
6th month postoperative: 0.82 + 0.95, P < .001).

Range of motion

No statistically significant difference in the knee ROM values
were observed at any time when the patients in the inpatient TKA
study group were compared with the patients in the outpatient
TKA study group (Table 5). However, the knee ROM significantly
improved after surgery in both groups. All patients who underwent
inpatient and outpatient TKAs had significantly increased knee
ROM values 2 weeks after surgery (inpatient: 7.82% and outpatient:
9.92%, P's < .001) (Table 5). The knee ROM values observed at 6
weeks, 3 months, and 6 months were also significantly improved
from the day of surgery in both inpatient and outpatient groups (P’s
< .001). The net improvement in the knee ROM 6 months after
surgery was 25.97% for the inpatient TKA group and 31.98% for the
outpatient TKA group (P’s < .001). Overall, there was a significant,
comparable improvement in the knee ROM observed in the inpa-
tient and outpatient TKA groups.

Patient satisfaction survey

Ninety-eight percent of outpatients and 93% of inpatients re-
ported very high satisfaction with their TKA (Table 6). Similarly, 98%
of patients who underwent outpatient TKA reported improved
condition compared with the preoperative status while 95% of
patients who underwent inpatient TKA reported an improvement.
Ninety-nine percent of patients in the outpatient TKA group and
97% of patients in the inpatient TKA group reported pain relief after
recovering from the surgery (Table 6). All patients from both groups
would do the surgery again for the same problem. Specifically,
patients from the outpatient TKA group would prefer the same-day
surgery discharge again.

Table 4

Visual analog scale pain for joint replacement on the day of surgery and post-
operatively at 2 weeks, 6 weeks, 3 months, and 6 months for both inpatient and
outpatient TKA groups.

VAS Category Inpatient Outpatient P value
Day of surgery 415+ 1.18 3.55+1.92 129
Postoperative 2 weeks 4.15 = 0.99 3.73 £1.95 254

6 weeks 3.30 + 1.34° 2.80 + 1.52° 207

3 months 240 + 1.19° 1.73 £ 1.28° .051

6 months 1.25 + 0.85% 0.82 + 0.95° .086

Table 5
Knee range of motion in degrees on the day of surgery and postoperatively at 2 weeks,
6 weeks, 3 months, and 6 months for both inpatient and outpatient TKA groups.

Knee ROM Category Inpatient Outpatient P value
Day of surgery 101.65 + 12.80 101.48 + 14.67 .964
Postoperative 2 weeks 109.60 + 12.76° 11155 + 14.04> 599

6 weeks 118.10 + 11.65° 120.32 + 14.31° .546

3 months 127.55 + 13.18° 129.84 + 17.42° .603

6 months 128.05 + 14.35° 133.93 + 18.86" 220

Pvalues indicate the significance level between inpatient and outpatient TKA groups
at different times.

¢ Indicates a significant change at postoperative times from the day of surgery for
inpatient TKA (P < .05).

b Indicates a significant change at postoperative times from the day of surgery for
outpatient TKA (P < .05).

Discussion

In this study, we have compared the clinical and functional re-
sults of TKA performed using the MIV approach on patients who
were hospitalized as inpatients with the results of patients who had
the same TKA performed as an outpatient TKA. Our first hypothesis
was that outpatient joint replacement surgery would be very well
accepted and successfully performed with minimal complications.
This hypothesis was supported as the concept of outpatient TKA
was very well accepted by the patients in this study, which is the
first of its kind reported in the Middle East. As seen with the results
of the patient satisfaction survey, the outpatient TKA group rated
their experience and overall satisfaction as excellent. Similarly, the
inpatient TKA group also showed a very high overall satisfaction.
The patients who underwent outpatient TKA in this study were
noted to have very good clinical and functional outcomes with
minimal complications. All of the patients were enrolled in the
rapid recovery program, and this program involves preoperative
patient education, spinal anesthetic, active preoperative pain
management, same-day mobilization, immediate and frequent
supervision by a well-trained therapy team, and significant patient
access to providers for any problems that present the patient ob-
stacles to rapid recovery. These program factors are important for
the success of an outpatient TKA procedure [2]. A strong social
support system is extremely beneficial for early postoperative re-
covery [2,13-15]. The Middle Eastern culture is the one rich with
strong and close family relationships and support systems. Strong
and widely available family support systems for postoperative pa-
tient support are thus the norm in the Middle East, and this makes
outpatient knee arthroplasty an excellent and attractive option
where it is applicable. This first reported series of outpatient total
knee replacement on patients in the Middle East documents a
positive reception to the concept by patients and families and also
shows the ability to have excellent clinical and functional outcomes
using the MIV approach to the knee for knee arthroplasty.

Our results show significant improvement in clinical and func-
tional outcomes after both inpatient and outpatient TKA surgeries.
Independent ambulation on the day of surgery and at 6-month
follow-up was more prevalent in the outpatient group than in the
inpatient group. The selection criteria for outpatient TKA likely and

Table 6
Results from patient satisfaction survey for both inpatient and outpatient TKA
groups.

Pvalues indicate the significance level between inpatient and outpatient TKA group
scores at different times.

¢ Indicates a significant change at postoperative times from the day of surgery for
inpatient TKA (P < .05).

® Indicates a significant change at postoperative times from the day of surgery for
outpatient TKA (P < .05).

Survey questions Inpatient Outpatient

Overall patient satisfaction 93% 98%

The percentage of improvement 95% 98%
compared with the preoperative status

Pain relief 97% 99%
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reasonably explain the observed difference. Selected outpatients are
motivated patients who preoperatively are believed likely to recover
more rapidly. The satisfaction rates in both patient groups were very
high and slightly higher in the outpatient group overall. This could be
related to the selection bias for outpatients who tend to be healthier
and more motivated patients who reach their end goals possibly
quicker than the inpatients. The survey also shows that outpatient
TKA was very well accepted with a high satisfaction rate in a medical
culture biased toward inpatient TKA. Many studies have shown that a
key to success of outpatient TKA is adopting a specialized pathway
for outpatient total joint surgery with close surveillance [16,17].
Some of the essential elements involved in outpatient joint surgery
are proper patient selection and preparation, intraoperative tech-
niques using spinal anesthesia and adequate hemostasis achieved
with a meticulous surgical technique, controlled hypotension, and
perioperative use of tranexamic acid. Postoperatively, multimodal
pain management and close surveillance with nurse navigators and
home health were used to minimize potential complications [18].
Other than the 2 complications mentioned, none of the patients
required an ED visit or a readmission. All patients had close post-
operative follow-up with the internist by postoperative day 7 with 72
hours of daily home nursing. All patients postoperatively also had
direct access to the surgeon and his assistants at all times so that
problems or questions could immediately be addressed. We believe
this close surveillance in the outpatient program implemented
reduced potential complications, ED visits, readmissions, and
improved overall patient satisfaction.

We also hypothesized that outpatient TKA would provide similar
clinical and functional outcomes compared with inpatient TKA.
When comparing between inpatient and outpatient TKA groups at all
postoperative follow-up time intervals, no statistically significant
difference was observed in VAS and knee ROM values. This supports
our hypothesis that the clinical and functional outcomes observed in
the 2 groups would be similar. With the prevalence of knee osteo-
arthritis in the younger population, the need for an increased knee
ROM after TKA becomes more important so patients can return to
work and function at their baseline. Several recent articles have also
reported the excellent benefits of outpatient TKA compared with
traditional inpatient surgery [2,19-23]. Studies have shown that there
are no significant differences in patient-reported outcomes, satis-
faction levels, or functional outcomes when comparing TKA done as
an inpatient to TKA done as an outpatient [17,21]. A study of outpa-
tient TKA with 2 years of minimum follow-up in 928 patients re-
ported significant improvement in the ROM and outcomes scores
with low revision rate [20]. Berger et al, reported on 111 outpatient
TKAs and noted that 94% of patients were discharged on the day of
surgery, and that only 3.6% were readmitted later with complications
[24]. Courtney et al. also confirmed that TKA can be performed safely
as an outpatient procedure in healthy Medicare patients with
complication rates similar to those experienced by patients who
underwent inpatient TKA [22]. In another study by Courtney et al.
reports results of a querie of where the American College of
Surgeons—National Surgical Quality Improvement Program between
2011 and 2014 for all patients undergoing a primary TKA or total hip
arthroplasty. They found no differences in readmission rates between
inpatient and outpatient arthroplasty surgeries with minimal com-
plications [25]. It was also concluded that outpatient surgery itself did
not lead to an increased risk of short-term complications when pa-
tients are carefully selected [25]. We implemented the MIV approach
to the knee in all patients in this series. The MIV approach is a muscle-
and tendon-sparing approach. This approach closes with restoration
of the anatomy that results in a robust double-layered watertight seal
closure of the proximal half of the arthrotomy, which enables or
tolerates an aggressive postoperative patient behavior, knee ROM or
function [7]. Although the advantages of a specific surgical approach

in the knee arthroplasty have been a controversial topic, several
studies have shown that with quadriceps-sparing approaches that
patients may possibly have a quicker rehabilitation in the short term,
which may therefore enhance outpatient knee arthroplasty [26,27].
Barriers to acceptance of outpatient TKA procedures could be
the possibility of postoperative medical problems arising outside of
the hospital setting that would be best treated in the inpatient
setting and their related consequences or complications [20]. In our
study, there were only 2 complications for outpatient TKA, and no
complications were observed for inpatient TKA. When we reviewed
those 2 patients who had complications in more detail, the one
patient who had a fall on postoperative day 10 had several reports
by the nursing homecare of being noncompliant with the use of her
walker after discharge. This resulted in a mechanical fall that would
have most likely occurred regardless of the patient’s inpatient or
outpatient status. The second patient who was admitted for post-
operative wound drainage and required a washout was a heavy
smoker. He was counseled on the postoperative surgical risks of
smoking, and his surgery was delayed 12 months in an attempt to
quit smoking. He was able to cut down, yet his arthritis became
more debilitating and therefore was scheduled for surgery. Smok-
ing is known to be a cause for infection and potential wound
problems after TKA surgery [28]. None of the patients in the
inpatient group were smokers. Thus, we believe the complications
that have occurred in the TKA outpatient group are not directly
related to their status of being an outpatient and could have
occurred regardless of their discharge status. In future, we would
consider smoking cessation is a prerequisite to outpatient TKA.
This study has several limitations. First, the study is retrospec-
tive and retains the potential bias associated with these types of
clinical studies. In addition, the clinical and functional outcomes are
reported only for first 6 postoperative months and longer term data
will be necessary to validate this procedure. The selection criteria
for the outpatient TKA group favor healthier and more motivated
patients. The inpatient TKA group had an average hospital length of
stay of 48 hours consistent with the average hospital length of stay
in the United States and which is likely considerably less than the
typical TKA hospital length of stay in the Middle East. We used the
North American multidisciplinary approach to total joint arthro-
plasty during the study period and attribute the hospital length of
stay in part to that approach that is widely used in the United
States. This study suggests that when this approach is implemented
and used in conjunction with firm pathways for patients under-
going total joint arthroplasty, excellent outcomes may be replicated
with the observed length of stay, regardless of the region. Future
studies should include the quantitative assessment of muscle forces
by electromyography or using a dynamometer to understand the
consequences of muscle function using the MIV approach, and
outcomes should be reported with a lengthier follow-up period.

Conclusions

In summary, our study documents both safety and good clinical
and functional outcomes using the MIV approach in outpatient TKA
surgery for the first time in the Middle East region. As we hypoth-
esized, the concept of outpatient TKA was very well accepted by the
patients in this study and the outcomes were found to be compa-
rable with inpatient TKA. We conclude that outpatient TKA can be
safely implemented in the region with satisfactory outcomes.
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