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Abstract. - OBJECTIVE: Despite generally
favorable outcomes following knee arthros-
copy, a certain subset of patients inevitably
develops progression of knee disease, neces-
sitating subsequent total knee arthroplasty
(TKA). Therefore, the evaluation of TKA out-
comes following arthroscopy has emerged as
a major area of research. The aim of the cur-
rent review is to measure the impact of prior
arthroscopy on functional and adverse out-
comes following TKA.

MATERIALS AND METHODS: Literature
search was conducted in the databases includ-
ing Medline, EMBASE, PubMed Central, Science-
Direct, Google Scholar and Cochrane library
from inception until April 2021. Meta-analysis
with random-effects model was conducted to
calculate pooled odds ratio (OR) or standardized
mean difference (SMD) with 95% confidence in-
terval (Cl) depending on the type of outcome.

RESULTS: In total, 9 studies with 185,013
participants were included in the review. The
majority of the studies were conducted in the
USA and China. Almost all the studies had low
quality as per Newcastle Ottawa (NO) scale.
The pooled SMD for functional outcome was
-0.19 [95%CI: -0.30 to -0.09], while the pooled
OR for revision rate was 1.53 (95% CI: 1.21 to
1.92). In terms of postoperative complications,
the pooled OR for stiffness was 1.55 (95% CI:
0.92-2.61), infection was 1.39 (95%Cl: 1.17-1.67),
aseptic loosening was 1.93 (95% Cl: 1.19-3.11),
VTE was 1.06 (95% CI: 0.83-1.35), and MUA was
1.33 (95% CI: 1.13-1.57) respectively.

CONCLUSIONS: Prior arthroscopy has sig-
nificant impact on the functional and adverse
clinical outcomes following TKA. Surgeons
need to develop a comprehensive intervention
plan to manage these high-risk patients and re-
duce the rate of postoperative complications.

Key Words:
Arthroscopy, Meta-analysis, Total knee arthroplasty.

Introduction

The benefits of performing knee arthrosco-
py in managing patients with degenerate knee
still remain a major contentious issue'. It is a
well-established fact that the arthroscopic la-
vage or debridement is not much better than the
sham surgery or physiotherapy for patients with
osteoarthritis (OA). Recent evidence, including
a systematic review, has demonstrated that any
short-term benefits provided by the arthroscopy
do not persist for more than a year irrespective of
the presence of mechanical meniscal symptom?®.
These observations are in conflict with previous
reports that demonstrated the effect of arthrosco-
py on delaying the total knee arthroplasty (TKA).
The benefits of arthroscopy cannot be quantified,
therefore, by the current metrics®.

Over the recent years, there has been a grow-
ing body of evidence’ describing the impact of
previous knee arthroscopy on the subsequent
TKA. Early research evaluating the risk of pri-
or arthroscopic procedure has reported some
contradicting outcomes. There was higher risk
of postoperative complication and revision rates
reported in some studies, while other showed no
differences in the implant survival, knee soci-
ety scores or radiological outcomes®®. Ma et al'’
based on data from the national database® showed
an increased risk of stiffness, venous thrombo-
embolism (VTE) and infection when TKA was
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performed within six months of the arthroscopy.
However, the current state of evidence does not
allow to determine whether there is any impact
of the prior knee arthroscopy on the outcomes
of subsequent TKA. Since nursing personnel is
closely involved in post-operative management
and assessment of complications, it is important
to assess such relationship between arthroscopy
and TKA. The main goal of the current systemat-
ic review is to analyze and compare the outcomes
of TKA between patients with prior history of
arthroscopy and those undergoing TKA without
prior arthroscopy.

Materials and Methods
Eligibility Criteria

Study design

We have included the studies with any of the
following study designs: prospective or retrospec-
tive observational study or cross-sectional stud-
ies. Only published full-text studies or abstracts
were included, while unpublished data or grey
literature were excluded.

Participants

Studies conducted among the patients undergo-
ing TKA with or without prior history of arthros-
copy were included to form two groups.

Exposure

Studies reporting the outcomes among TKA
patients with prior arthroscopy and those who did
not undergo prior arthroscopy were eligible for
inclusion in our analysis.

Type of outcome

Functional score, revision rate, complications
such as aseptic loosening, infection, stiffness,
VTE, manipulation under anaesthesia (MUA) are
considered as outcomes.

Search Strategy

A comprehensive, systematic and extensive
search was conducted in electronic databases such
as Medline, EMBASE, PubMed Central, Science-
Direct, Google Scholar and Cochrane library. We
selected the terms required for the search during
the protocol stage itself. We used both the medical
subject headings (MeSH) and free-text words while
performing the search, and a set of keywords and
their synonyms was used for search using appropri-
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ate truncations, wildcards and proximity searching.
Search was also conducted for key concepts using
corresponding subject headings in each database.
The final search was carried out by combining the
individual search results using appropriate Boolean
operators (“OR” and “AND”). The search was nar-
rowed down using the available filters on type of
studies. The following MeSH and free-text search
terms were used in our review: “Total Knee Ar-

throplasty”, “Knee Arthroscopy”, “Impact”, “Ar-

throscopy”, ‘“Postoperative Complications”, “Peri-
prosthetic Joint Infection”, “Stiffness”, “Aseptic
Loosening”, “Venous Thromboembolism”, “Ma-
nipulation Under Anaesthesia”. We restricted the
search to papers published from inception of the da-
tabases to April 2021 in the English language only.
Bibliography sections of the retrieved articles were
also hand-searched to identify any relevant articles

missed during the database search.

Study selection process

This process has involved three stages.

Step 1: Two independent investigators have
performed primary screening of title, abstract and
keywords by executing the literature search. Full-
text articles were retrieved for the studies that
were shortlisted based on the eligibility criteria.

Step 2: Full-text of the studies, retrieved in
Step 1, was screened by the same two investiga-
tors and assessed using eligibility criteria of the
review. Studies that satisfy all the eligibility crite-
ria with respect to design, participants, exposure
and outcome were included.

Step 3: Any disagreements between the in-
vestigators during the screening process were re-
solved by discussion with the third investigator.
PRISMA flow chart was used to clearly represent
the screening and selection process (Figure 1).

Data Collection Process and Management

Data were extracted manually from the included
studies using a structured data extraction form, de-
veloped and pilot tested during the protocol stage
itself. Data extracted using the form were as fol-
lows: general information about the article such
as author, year of publication, information related
to methods section such as study design, setting,
sample size, sampling strategy, study participants,
inclusion and exclusion criteria, timing of prior
arthroscopy, outcome assessment method, quality
related information, and information related to out-
come. Data were entered by the investigator and
the entry was double-checked by the secondary in-
vestigators to ensure correct entry.
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Risk of Bias Assessment

Risk of bias was assessed by two independent
investigators using the Newcastle Ottawa (NO)
Quality Assessment Form for observational stud-
ies under the following three domains: Selection,
Comparability and Outcome'. For each of the
above-mentioned domains, risk of bias was grad-
ed as low (if adequate information is provided),
high (if the information is inadequate or not per-
formed) and unclear (if the information is miss-
ing). Studies, having a score of four or more on
the NO scale, were considered as high quality.

Statistical Analysis

Meta-analysis was executed using the software
STATA version 14.2 (StataCorp, CollegeStation,
TX, USA). Functional outcome was continuous
in nature, and therefore, mean, standard devia-
tion (SD) and total sample size were obtained for
both groups. The pooled effect was calculated as
standardized mean difference (SMD) with 95%
confidence interval (Cl), as different scales were
used by each of the studies for reporting func-
tional outcome. Since all the other outcomes were
dichotomous, number of events and participants
in each group were entered to obtain the pooled
effect estimate as odds ratio (OR) with 95% CIL.
We used the random effects model with inverse
variance method to calculate the weight of indi-
vidual studies'?. Evidence of between-study vari-
ance due to heterogeneity was assessed through
chi square test of heterogeneity and I? statistics
to quantify the inconsistencies, where 1% less than
25% is considered mild, 25-75% - moderate and
more than 75% is considered as substantial het-
erogeneity'?. Subgroup analysis was performed to
explore the source of heterogeneity. Study specif-
ic and pooled estimates were graphically repre-
sented through forest plot. Sensitivity analysis to
assess the robustness of results was performed by
removing the studies one by one to check for any
significant variation in the results. Meta-regres-
sion or publication bias could not be assessed due
to limitations in the number of studies reporting
the outcomes (less than 10 studies).

Results

Selection of Studies

A total of 954 records were identified through
the systematic literature search. Of them, 45 were
deemed relevant for full-text retrieval. Full-texts
of three additional articles were identified by

manually searching bibliography sections in the
retrieved studies. During the second screening
stage, 9 studies with 185,013 participants met the
eligibility criteria and were included in the analy-
sis (Figure 1)%10-13-15,

Characteristics of Studies Included

Characteristics of the studies are described in Ta-
ble 1. All the studies were retrospective in nature.
Most of the studies were conducted in USA (5 stud-
ies) followed by China (2 studies). Studies included
185,013 participants, with sample size ranging from
112 to 138,019. The mean age of the participants in
arthroscopy group ranged from 56 to 69 years, while
those in the non-arthroscopy group had mean age
ranged from 63 to 72 years. Time interval between
prior arthroscopy and TKA ranged from 6 months
to 2 years in the reported studies, while four studies
did not report on the time interval between the ar-
throscopy and TK A. Majority (7 out of 9 studies) of
the included studies were low quality based on the
NO assessment checklist.

Impact of prior arthroscopy on the TKA
outcomes

Functional outcome

Four studies”®!*" have reported on the impact
of prior arthroscopy on functional outcome fol-
lowing TKA, with a pooled SMD of -0.19 [95%
CI: -0.30 to -0.09]. The difference between the
two groups was statistically significant (p<0.001)
(Figure 2). There was no heterogeneity found
among the included studies reporting functional
outcome (I1>=0%, p=0.57).

Revision rate

Seven studies”!%3-15 have reported on the re-
vision rate among the TKA patients with and
without prior arthroplasty. The pooled OR was
1.53 (95% CI: 1.21 to 1.92) (Figure 3), indicat-
ing that the TK A patients with prior arthroplasty
exposure have 1.53 times higher odds of having
revision when compared to those without prior
arthroplasty exposure. This association was sta-
tistically significant as the confidence interval of
OR did not cross the null value (1). We found no
heterogeneity between the studies reporting the
revision rate (1°=8.6%, p=0.36). Sensitivity anal-
ysis did not show significant variability in the
magnitude or direction of outcome, indicating a
lack of influence of a single study on the overall
pooled estimate.
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Figure 1. PRISMA search strategy.
Complications VTE and prior arthroscopy exposure among TK A

We have analysed the impact of prior arthros-
copy on the following complications in TKA
patients: stiffness, infection, aseptic loosening,
VTE and MUA. Pooled OR for stiffness was 1.55
(95% CI: 0.92-2.61) indicating that there was no
statistically significant association between stiff-
ness and prior arthroscopy exposure among TKA
patients (Figure 4). Pooled OR for infection was
1.39 (95% CI: 1.17-1.67) indicating that the TKA
patients with prior arthroscopy had 1.39 times
higher odds of having postoperative infection
compared to those without prior arthroscopy and
this association was statistically significant (Fig-
ure 5). Pooled OR for aseptic loosening was 1.93
(95% CI: 1.19-3.11) indicating that there was a sta-
tistically significant association between aseptic
loosening and prior arthroscopy exposure among
TKA patients (Figure 6). Pooled OR for VTE was
1.06 (95% CI: 0.83-1.35) indicating that there was
no statistically significant association between
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patients (Figure 7). Pooled OR for MUA was 1.33
(95% CI: 1.13-1.57) indicating that there was a
statistically significant association between MUA
and prior arthroscopy exposure among TKA pa-
tients (Figure 8). Sensitivity analysis has showed
that there was no significant variation in the mag-
nitude or direction of outcome, indicating lack of
influence of a single study on the overall pooled
estimate of any of these complication outcomes.

Discussion

The use of knee arthroscopy has increased
significantly in the last several years. Despite
generally favourable outcomes following knee
arthroscopy, certain subset of these patients in-
evitably develops progression of knee disease,
necessitating subsequent arthroplasty. Numerous
studies focus, therefore, on evaluating knee ar-



Table I. Characteristics of the included studies (N=9). USA.

Study First author

No and year

1 Barton et al
20177

Fassihi et al

20203

3 Gu et al
2019

4 Issa et al
2012°

5 Ma et al
2021

6 Piedade et al
2009°

7 Viste et al
20178

] Werner et al
2015°

9 Xu et al
20211

Country

United Kingdom

USA

USA

USA

China

Brazil

USA

USA

China

Study
design

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective

Sample
size

1894

2158

138019

624

261

1179

480

40286

112

Study
participants

Group 1: TKA patients with prior
arthroscopy within 12 months
Group 2: TKA patients without
prior arthroscopy

Group 1: TKA patients with prior
arthroscopy within 2 years

Group 2: TKA patients without
prior arthroscopy

Group 1: TKA patients with prior
arthroscopy within 2 years

Group 2: TKA patients without
prior arthroscopy

Group 1: TKA patients with prior
arthroscopy

Group 2: TKA patients without
prior arthroscopy

Group 1: TKA patients with prior
arthroscopy

Group 2: TKA patients without
prior arthroscopy

Group 1: TKA patients with prior
arthroscopy

Group 2: TKA patients without
prior arthroscopy

Group 1: TKA patients with prior
arthroscopy

Group 2: TKA patients without
prior arthroscopy

Group 1: TKA patients with prior
arthroscopy within 6 months
Group 2: TKA patients without
prior arthroscopy

Group 1: TKA patients with prior
arthroscopy

Group 2: TKA patients without
prior arthroscopy

Timing of prior
arthroscopy

Within 12
months of TKA

Within 2 years
of TKA

Within 2 years
of TKA

Not reported

Not reported

Not reported

Mean delay of
5.3 years

Within 6 months
of TKA

Not reported

Outcomes reported

Revision rate, Oxford
knee score for function
and pain

Revision rate, infection,
manipulation under
anesthesia, aseptic loos-
ening

Revision rate, infection,
manipulation under an-
esthesia, stiffness, asep-
tic loosening

Revision rate

Revision rate, venous
thromboembolism,
stiffness, infection,
hospital for special
surgery score for
functional outcome

Infection, aseptic
loosening, stiffness

Infection, aseptic
loosening, stiffness,
Knee society score for
functional outcome and
revision rate

Stiffness, infection,
venous thromboembolism

Revision rate, infection,
aseptic loosening,
stiffness, Knee society
function score

Quality of study

Low

Low

Low

High

High

Low

Low

Low

Low

United States of America; TKA — Total Knee Arthroplasty.
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Figure 2. Forest plot showing the difference in functional outcome between TK A patients with and without prior arthroscopy.

throplasty outcomes following arthroscopic knee functional and adverse outcomes following TKA.
surgery. Our systematic review and meta-analy- We have identified 9 eligible studies, conducted
sis assessed the impact of prior arthroscopy on mostly in USA. All the studies were retrospective
%
Study OR (95% Cl) Weight
Barton 2017 —i—‘— 2.43 (1.05, 5.67) 7.03
Fassihi 2020 —OI— 1.26 (0.81, 1.97) 22.02
Gu 201¢9 — 1.57 (1.27.1.93) 61.62
Issa 2012 E 0.65 (0.08, 5.06) 1.26
|
Ma 2021 i > 10.55 (1.21, 91.75) 1.13
Viste 2017 ——OE— 1.35 (0.54, 3.37) 6.05
i
Xu 2021 E 0.49 (0.04, 5.57) 0.90
Overall (l-squared = 8.6%, p = 0.363) @ 1.53 (1.21, 1.92) 100.00
!
T ! T

Figure 3. Forest plot showing the difference in revision rate between TK A patients with and without prior arthroscopy.
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Figure 4. Forest plot showing the difference in postoperative stiffness between TK A patients with and without prior arthroscopy.

in nature and most of them were of low quality as
per the NO scale.

We found a statistically significant association
between the prior arthroscopic procedure and
poor functional outcome following TKA. Prior
arthroscopy was also associated with higher re-
vision rates and complications such as stiffness,
infection, aseptic loosening, MUA and VTE, as
compared to those without exposure to arthrosco-
py prior to TKA. Although, there were no previ-
ous studies comparing the rate of complications in
TKA patients with/without prior arthroscopy, ar-
throscopy was associated with higher revision rate
and complications in patients undergoing similar
surgeries in other sites, such as hip'®. Our findings
may have certain implications for the patients un-
dergoing arthroplasty, orthopedic surgeons, and
the overall healthcare system, since the observed
complications, such as stiffness, infection, aseptic
loosening, MUA and VTE might make the sub-
sequent knee arthroplasty much more difficult>°.
A possible reason for the observed higher com-
plication rate amongst this group in our review
is the effect arthroscopic knee surgery may have
on wound healing process'. As with any invasive

knee surgery, arthroscopic knee surgery can trau-
matize the connective tissue envelope around the
knee joint, leading to tissue plane derangement,
formation of scars, and heterotopic ossification,
thus increasing the risk of complications'®. More
high-quality studies are required to explore the
reasons for higher complication rates to allow
surgeons to better customize surgical corrections
for the patients.

The major strength of our review was the rig-
orous literature search and methodology used to
provide reliable estimates. To our knowledge, this
is the first review providing evidence on the im-
pact of prior arthroscopy exposure of TKA pa-
tients on functional outcomes and complications.
We also did not find any substantial heterogeneity
between the included studies for any of the out-
comes.

Our study has several limitations, and the re-
sults should be interpreted with caution and in-
ferred accordingly, considering the difference
in methodology and quality across the included
studies. All the studies included in the analysis
were retrospective, which might introduce a num-
ber of potential biases. Only 9 studies were in-
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Figure 5. Forest plot showing the difference in postoperative infections between TK A patients with and without prior arthroscopy.
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Figure 6. Forest plot showing the difference in postoperative aseptic loosening between TK A patients with and without prior
arthroscopy.
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cluded in our analysis. Therefore, more studies,
especially high-quality longitudinal ones, are
required to improve the statistical efficacy of the
evidence. There was no sufficient data to perform
subgroup analysis by type of arthroplasty or in-
sufficient information regarding the timing of ar-
throscopy. This makes it difficult to determine the
impact of these factors on the clinical outcomes
of the patients. Moreover, only the English lan-
guage publications were included in our analysis,
which makes for an unavoidable publication bias
in our review. However, we could not assess the
potential publication bias due to limitation in the
number of studies. Finally, certain factors such as
differences in the technique, assessment method,
the time interval between knee arthroscopy and
subsequent TKA might also affect the quality of
the pooled results.

Our review findings have some important im-
plications for clinical practice. While patients
undergoing TKA are at risk of developing some
adverse outcomes, the risk of complications al-
most doubles in cases of prior arthroscopy. The
results of the current meta-analysis may be used
by the surgeons to provide such patients with a
customized line of management earlier to avoid
any unforeseen adverse clinical outcomes.

Study

Ma 2021

Though our results provide some crucial infor-
mation for better understanding the association
between prior arthroscopy and TKA outcomes,
there is still a need for additional longitudinal
studies to establish the temporality of association
and causal link between these two events. Under-
standing this causal link will break a crucial bar-
rier in the management of these patients and help
prevent serious morbidity.
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