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Abstract

Purpose 1t is unclear whether the minimally invasive
navigation-assisted (MINA) or conventional (CONv)
approach for primary total knee arthroplasty (TKA) leads
to better clinical and radiographic outcomes. This meta-
analysis compared the clinical and radiographic outcomes
of the MINA and CONv approaches after primary TKA.
It was hypothesized that there was no difference in clini-
cal and radiographic outcomes between the two surgical
approaches for primary TKA.

Methods This meta-analysis reviewed all studies that
compared surgical time, incision length, flexion range
of motion (ROM), Knee Society Score (KSS), coronal
mechanical axis (CMA), and coronal femoral component
angle (CFCA) with various measurement tools, from direct
interview to plain radiography, between the MINA and
CONV approaches.

Results  Five studies met the inclusion/exclusion criteria
for the meta-analysis. The findings of this study suggest
that surgical time (95 % CI —18.51 to 39.09; n.s.), KSS
(95 % CI —8.55 to 30.84; n.s.), CMA (95 % CI —1.01 to
0.54; n.s.), and CFCA (95 % CI —0.91 to 2.97; n.s.) were
similar between the two surgical approaches, whereas inci-
sion length (95 % CI —5.18 to —3.69; P < 0.001) was sig-
nificantly shorter in the MINA approach and flexion ROM
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(95 % CI 14.26-19.01; P < 0.001) was significantly greater
in the MINA approach.

Conclusions There were no significant differences in clin-
ical and radiographic outcomes, including surgical time,
KSS, CMA, and CFCA, in patients who underwent MINA
and CONv approach for primary TKA, but the MINA
approach resulted in a slightly shorter incision length and
increased flexion ROM than the CONv approach. There-
fore, if particular attention has to be paid to patient’s selec-
tion with appropriate counselling and surgeon’s experience,
MINA approach can provide early clinical benefit when
compared with CONv approach. Besides, orthopaedic sur-
geons need to master the MINA and CONv approaches
because both approaches have similar clinical and radio-
graphic outcomes.

Level of evidence Therapeutic study, Level II.

Keywords Minimally invasive - Computer assisted -
Conventional - Total knee arthroplasty - Meta-analysis

Introduction

The conventional (CONv) approach for primary total knee
arthroplasty (TKA) reportedly yields excellent long-term
outcomes [3, 16]. Despite the widespread use of the CONv
approach, this technique may result in a significantly
decreased extensor mechanism caused by extensive surgi-
cal exposure of the operative region, delaying functional
recovery and rehabilitation. Various minimally invasive
approaches, including mini-medial parapatellar, midvastus,
subvastus, and quadriceps-sparing approaches, have been
developed to avoid these complications [4, 10, 17, 26].
Studies have shown that minimally invasive approaches
lead to less pain perioperatively and earlier improvement
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of range of motion (ROM) than the CONv approach [1,
4, 21]. However, they also have disadvantages, including
difficulties restoring the leg axis and an increased risk of
component malalignment due to reduced visualization of
critical anatomic landmarks [7, 24]. By combining naviga-
tion-assisted and minimally invasive techniques, accurate
component and limb alignment can be achieved without
compromising surgical access [6, 11, 20, 22, 28]. How-
ever, such studies included only a small sample size, which
can lead to reducing statistical power, difficulty in detect-
ing a statistical difference, and less precision. To date, few
studies have compared clinical and radiographic outcomes
directly between the MINA and CONv approaches in pri-
mary TKA. Additionally, no similar systematic reviews
or meta-analysis on this subject have been published with
conclusive results. It is unclear which surgical approach
achieves better clinical and radiographic outcomes.

This meta-analysis compared clinical and radiographic
outcomes in patients treated with the MINA or CONv
approach for primary TKA. It was hypothesized that there
was no difference in clinical and radiographic outcomes
between the two surgical approaches for primary TKA.

Materials and methods
Data and literature search

This study was based on the Cochrane Review Methods
[14]. Multiple comprehensive databases, including MED-
LINE (1 January 1976 to 30 June 2015), EMBASE (1 Janu-
ary 1985 to 30 June 2015), Cochrane Library (1 January
1987 to 30 June 2015), and KoreaMed (1 June 1958 to 30
June 2015), were searched for studies that compared clini-
cal and radiographic outcomes of the MINA and CONv
approaches for primary TKA within relevant randomized
controlled trials (RCTs) or quasi-randomized controlled
trials (QRCTs). CENTRAL (Cochrane Central Register
of Controlled Trials) including some Regional Library of
Medicine with several different language databases was
searched. But because CENTRAL did not include Korean
database, we searched Korean database separately. Moreo-
ver, additional MEDLINE and EMBASE searching were
performed due to 2- to 5-month or 1- to 2-year time lag
between indexing of MEDLINE or EMBASE records and
inclusion in CENTRAL, respectively. Searches were not
restricted by language or year of publication. Search terms
used in the title, abstract, and keywords fields included
(‘minimally invasive surgical procedures’ [Mesh] OR ‘sur-
gery, computer-assisted’ [Mesh] OR ‘arthroplasty, replace-
ment, knee’ [Mesh] OR ‘total knee arthroplasty’ [tiab] OR
‘total knee replacement’ [tiab]) AND ‘minimally inva-
sive surgery’ [tiab] OR ‘computer-assisted surgery’ [tiab]
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OR ‘navigation-assisted surgery’ [tiab] OR ‘less invasive’
[tiab]. After the initial electronic search, we also performed
a hand search for articles that were potentially missed by
the electronic search.

Study selection

From the title and abstract, two reviewers independently
selected relevant studies for full review. Each reviewer
sorted one database, which in turn was validated by
the other reviewer. The full text copy of the article was
reviewed if the abstract did not provide enough data to
make a decision. Studies were included in the meta-anal-
ysis if they (1) were prospective RCTs or qRCTs. A quasi-
randomized study utilizes a quasi-random method of allo-
cating participants to different interventions, for instance
allocation by date of birth or hospital record number or
alternation [2]. (2) Included patients treated with the MINA
and CONv approaches for primary TKA. A minimally
invasive approach was defined as an approach with a skin
incision of <14 cm and termed as a minimally invasive
approach by the authors. Otherwise, it was defined as con-
ventional approach. (3) Reported direct comparisons for at
least one parameter related to surgical outcomes, including
surgical time, incision length, flexion ROM, Knee Soci-
ety Score (KSS), coronal mechanical axis (CMA), and
coronal femoral component angle (CFCA). The CMA was
defined as the angle subtended by a line drawn from the
centre of the femoral head to the centre of the knee and a
line drawn from the centre of the knee to the centre of the
talus on a standing AP lower limb radiograph. A negative
value denotes valgus angulation, whereas a positive value
denotes varus angulation. The CFCA was defined as the
angle between the MA of the femur and the transcondy-
lar line of the femoral component. A value >90° denotes
varus angulation, whereas a value <90° denotes valgus
angulation. Other inclusion criteria were that the study (4)
fully reported clinical and radiographic outcomes, includ-
ing means and standard deviations and sample numbers,
and (5) used adequate statistical methods to compare the
amount and proportion of clinical and radiographic out-
comes between the MINA and CONYv approaches.

Data extraction

Two reviewers independently recorded data from each
study using a predefined data extraction form. Disagree-
ment between the reviewers was resolved by consensus or
by discussion with a third investigator when a consensus
was not reached. Variables recorded included those asso-
ciated with surgical outcomes, such as surgical time, inci-
sion length, flexion ROM, KSS, CMA, and CFCA. Sam-
ple size and the means and standard deviations of surgical
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outcomes in each group were also recorded. If these vari-
ables were not mentioned in the articles, the study authors
were contacted to retrieve further information.

Assessment of methodological quality

Two reviewers independently assessed the methodological
quality of each study using the risk of bias table, including
rating of the randomization procedure; allocation conceal-
ment; blinding of patients, surgeons, and outcome assessors;
selective outcome reporting; and incomplete outcome data,
as recommended by the Cochrane Bias Methods Group. An
independent judgement by the two first authors of high, low,
or unclear risk of bias was made. Additionally, modified
Jadad scale was applied to evaluate randomization, blinding,
withdrawals and dropouts, inclusion and exclusion criteria,
adverse reactions, and statistical analysis. High quality is
expressed by scores of 4-8, whereas low quality is shown
by scores of 0-3 [25]. Any unresolved differences between
reviewers were resolved by consensus or by consultation
with a third investigator. Publication bias was not assessable
in these trials. Tests for funnel plot asymmetry are generally
implemented only when at least ten studies are included in
the meta-analysis [14]. As our analysis included only five
studies, tests for asymmetry were not implemented as they
would be unable to differentiate chance from asymmetry.

Data synthesis and analysis

The main outcomes of the meta-analysis included clini-
cal and radiographic comparisons between the two surgi-
cal approaches for primary TKA. We analysed continuous
outcomes, including surgical time, incision length, flexion
ROM, KSS, CMA, and CFCA, using the weighted mean
difference (WMD) to combine trials that measured the
same outcome and used the same scale. Statistical hetero-
geneity among included studies was determined by estimat-
ing the proportion of between-study inconsistencies due to
actual differences between studies, rather than differences
due to random error or chance, using the Q statistics and &
test. A P > 0.05 and/or I < 50 % indicated that there was
no significant heterogeneity, so a fixed effect model was
used to calculate the pooled effect size. Otherwise, the ran-
dom effect model was adopted. All statistical analyses were
performed with RevMan version 5.2 static software.

Results
Study identification and study characteristics

The details of study identification, inclusion, and exclusion
are summarized (Fig. 1). An electronic search yielded 453

studies in PubMed (MEDLINE), 339 studies in EMBASE,
4 studies in the Cochrane Library, and 353 studies in Kore-
aMed. Five additional publications were identified through
manual searching. This eventually amounted to five studies
included in the meta-analysis [8, 22, 27, 28, 31]. Not all
randomized studies are of Level I evidence.

Study characteristics and patient populations

All five studies (four RCTs and one qRCT) compared clini-
cal and radiographic outcomes in patients treated with the
MINA or CONv approaches for primary TKA (Table 1).

Methodological quality assessment of the included
studies

Randomization, allocation concealment, and blinding of
the patients and surgeon were performed in three studies
(60 %) included in this meta-analysis, while four RCTs
(80 %) reported blinding of the outcome assessor. Table 2
summarizes the risk of bias and quality for the five studies
included in the meta-analysis.

Clinical outcomes

Of the five studies, two reported surgical time. In these
studies, 79 subjects were operated on with the MINA
approach and 83 with the CONv approach. The pooled
data showed that the surgical time was 10.29 min longer
with the MINA approach than the CONv approach, but
this difference was not statistically significant (95 % CI
—18.51 t0 39.09; n.s.; > = 0 %, Fig. 2). Of the five stud-
ies, two reported incision length. In these studies, 79 sub-
jects were operated on with the MINA approach and 83
with the CONv approach. The pooled mean difference in
intraoperative incision length was —4.43 (95 % CI —5.18
to —3.69; P < 0.001; > = 0 %, Fig. 3), indicating that the
intraoperative incision length was significantly shorter with
the MINA approach than the CONv approach. Of the five
studies, three reported flexion ROM. In these studies, 138
subjects were operated on with the MINA approach and
143 with the CONv approach. The pooled mean differ-
ence in post-operative flexion ROM was 16.64 (95 % CI
14.26-19.01; P < 0.001; > = 0 %, Fig. 4), indicating that
post-operative flexion ROM was significantly greater with
the MINA approach than the CONv approach. In terms of
post-operative KSS, two studies compared 72 subjects who
underwent the MINA approach and 70 subjects who under-
went the CONv approach. The pooled data showed that the
mean difference in the post-operative KSS was 11.15 point
higher with the MINA approach than the CONv approach,
but this difference was not statistically significant (95 % CI
—8.55 t0 30.84; n.s.; I* = 98 %, Fig. 5).
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Fig. 1 Preferred reporting
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w Stufhe‘? included ".‘ Not comparison of minimally
qualitative synthesis invasive navigation-assisted
(n=5) vs. conventional treatment
) (n=27)
o v
°
.g Studies included in
= quantitative synthesis
(meta-analysis)
(n=5)
Table 1 Characteristics of the studies included in the meta-analysis
Authors Study  Sample size Cruciate Implant type Follow-up Navigation Approach Measured
type —_—— system parameters
MINA CONv
Seon et al. [27] qRCT 47 50 CR E-motion 1 year Orthopilot ~ MINA-LMV ROM, CMA, CFCA
CONv-MPP
Seon et al. [28] RCT 49 53 CR E-motion 1 year Orthopilot ~ MINA-MV OT, IL, CMA, CFCA
CONv-MPP
Dutton et al. [§] RCT 52 56 CR Smartset 6 months  Ci-CAS MINA-QS CMA
CONv-MPP
Liiring et al. [22] RCT 30 30 N/S PFC Sigma 3 months  Colibri MINA-LMPP OT, IL, KSS, CMA, CFCA
CONv-MPP
Zhang et al. [31] RCT 42 40 CS PFC Sigma 1 year N/S MINA-LMPP ROM, KSS, CMA
CONv-MPP

gRCT quasi-randomized controlled trial, RCT randomized controlled trial, MINA minimally invasive navigation assisted, CONv conventional,
CR cruciate retaining, CS cruciate substituting, N/S not stated, LMV limited midvastus, MPP medial parapatellar, MV midvastus, QS quadriceps-
sparing, LM PP limited medial parapatellar, ROM range of motion, CMA coronal machanical axis, CFCA coronal femoral component angle, OT

operation time, /L incision length, KSS knee society score

Radiographic outcomes

All five studies reported the CMA. A total of 220 subjects
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were operated on with the MINA approach and 229 sub-
jects with the CONv approach. The pooled mean difference

in the post-operative CMA was similar between the two
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Table 2 Risk of bias and quality of included studies using a modification of the Jadad quality score assessment tool summary: review authors’
judgements about the risk of bias item for each included study

References Random Allocation  Blinding of  Blinding Incomplete  Existence Existence of Modified Level of
sequence concealment participant of outcome  outcome of selective  other bias Jadad scale evidence
generation and personnel assessment reporting
Seonetal. + + + + - ? ? 3 I
(27]

Seonetal. + + + — — ? ? 4.5 II
(28]

Dutton etal. — - — — — ? ? 7 1
(8]

Liiring et al. — - — - - ? ? 6 1
(22]

Zhangetal. — - — - - ? ? 7 1
[31].

—, Low risk of bias; +, high risk of bias; ?, unclear risk of bias

Modified Jadad score is applied to evaluate the quality of included studies, showing a score of >4 points are considered to be high quality

MINA CONv Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Liring et al 2008 58 70 30 44 80 30 57.3% 14.00[-24.04,52.04)
Seon et al. 2006 97.3 120 49 92 106 53 42.7% 5.30[-38.78, 49.38)
Total (95% Cl) 79 83 100.0% 10.29[-18.51, 39.09]

100 -50 0 50 100
Favours [MINA] Favours [CONv]

Heterogeneity. Chi*= 0.09, df=1 (P=0.77); F=0%
Test for overall effect: Z= 0.70 (P = 0.48)

Fig. 2 Results of aggregate analysis for comparison of operation Chi?, chi-square test; CI, confidence interval; IV, inverse variance;
time according to different surgical approaches. Abbreviations: SD, standard deviation; I?, i-square test
MINA, minimally invasive navigation-assisted; CONv, conventional;

MINA CONv Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI
Luring et al 2008 129 141 30 173 1.8 30 97.7% -4.40[-5.15,-3.65)
Seon et al. 2006 11.9 71 49 178 16.7 53  2.3% -580[-10.82,-0.98] ]
Total (95% Cl) 79 83 100.0% -4.43[-5.18,-3.69] |

4100 -50 0 50 100
Favours [MINA] Favours [CONv]

Heterogeneity: Chi*= 0.35, df=1 (P = 0.55); F= 0%
Test for overall effect. Z=11.65 (P < 0.00001)

Fig. 3 Results of aggregate analysis for comparison of incision Chi?, chi-square test; CI, confidence interval; IV, inverse variance;
length according to different surgical approaches. Abbreviations: SD, standard deviation; I2, i-square test
MINA, minimally invasive navigation-assisted; CONv, conventional;

MINA CONv Mean Difference Mean Difference
Study or Subgroup IMean SD Total Mean SD Total Weight 1V, Fixed. 95% CI 1V, Fixed. 95% CI
Seon et al. 2005 1319 525 47 1254 72.2 50 09% 6.50[18.52, 31.52) I
Seon et al. 2006 118 89.3 49 114 743 53 05% 4.00[-28.02, 36.02) ]
Zhang etal. 2014 129.2 51 42 1124 59 40 985% 16.80[14.41,19.19) .
Total (95% CI) 138 143 100.0% 16.64 [14.26, 19.01] 4
Heterogeneity: Chi*=1.25, df=2 (P = 0.54); F=0% '-100 .ég 5 5'0 100'

Test for overall effect: Z=13.73 (P < 0.00001) Favours [CONv] Favours [MINA]

Fig. 4 Results of aggregate analysis for comparison of postopera- assisted; CONv, conventional; ChiZ, chi-square test; CI, confidence
tive flexion range of motion (ROM) according to different surgical interval; IV, inverse variance; SD, standard deviation; I, i-square test
approaches. Abbreviations: MINA, minimally invasive navigation-
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IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Mean Difference

3430
MINA CONv
Study or Subgroup Mean SD Total Mean SD Total Weight
Luring et al 2008 87 9 30 86 9 30 495%
Zhang etal. 2014 921 7.33 42 71 312 40 50.5%
Total (95% ClI) 72 70 100.0%

Heterogeneity: Tau®=198.54; Chi*= 58.36, df=1 (P < 0.00001); "= 98%

Test for overall effect. Z=1.11 (P=0.27)

Fig. 5 Results of aggregate analysis for comparison of postoperative
knee surgery score (KSS) according to different surgical approaches.

1.00 [-3.55, 5.55]

21.10[18.68, 23.52) I

11.15 [-8.55, 30.84]
-100

100

-50 0 50
Favours [MINA] Favours [CONyv]

CONv, conventional; Chi?, chi-square test; CI, confidence interval;
1V, inverse variance; SD, standard deviation; 1%, i-square test

Abbreviations: MINA, minimally invasive navigation-assisted;
MINA CONv Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight V. Random. 95% CI V. Random. 95% CI
Dutton et al. 2008 05 7.2 52 -06 9 56  5.4% 1.10[-1.96, 4.16] I
Liring et al 2008 1 09 30 21 141 30 30.7% -1.10[-1.61,-0.59] -
Seon etal. 2005 0.7 19 47 11 26 50 23.9%  -0.40[1.30,0.50] —
Seon etal. 2006 -6.9 1.6 48 -76 4 53 19.6% 0.70 [-0.47,1.87) ™
Zhang etal. 2014 -1 3.3 42 -1 1.6 40 20.4% 0.00[1.11,1.11] -
Total (95% CI) 220 229 100.0%  -0.24[-1.01,0.54]

Heterogeneity: Tau®= 0.44; Chi*=10.97, df=4 (P=0.03); F=64%
Test for overall effect: Z= 0.60 (P = 0.55)

Fig. 6 Results of aggregate analysis for comparison of postopera-
tive coronal mechanical axis (CMA) according to different surgical
approaches. Abbreviations: MINA, minimally invasive navigation-

-10 -5 5 10
Favours [MINA] Favours [CONv]

assisted; CONv, conventional; Chi?, chi-square test; CI, confidence
interval; IV, inverse variance; SD, standard deviation; 12, i-square test

MINA CONv Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random.95% CI V. Random, 95% CI
Luring et al 2008 908 0.8 30 914 09 30 34.6% -060[1.03,-017] L
Seon etal. 2005 90.5 2.03 47 891 24 50 32.8% 1.40[0.52,2.29] &
Seon et al. 2006 96.7 1.9 49 943 28 53 32.6% 2.40([1.48,3.32) —a—
Total (95% Cl) 126 133 100.0%  1.03[-0.91,2.97]
Heterogeneity: Tau®= 2.78; Chi*= 42.16, df= 2 (P < 0.00001); F= 95% Ko + ;) t o

Test for overall effect: Z=1.05 (P = 0.30)

Fig. 7 Results of aggregate analysis for comparison of postopera-
tive coronal femoral component angle (CFCA) according to differ-
ent surgical approaches. Abbreviations: MINA, minimally invasive

approaches (95 % CI 1.01-0.54; n.s.; P =64 %, Fig. 6). In
terms of post-operative CFCA, three studies compared 126
subjects who were treated with the MINA approach and
133 subjects who were treated with the CONv approach.
The pooled mean difference in the post-operative CFCA
was similar between the MINA and CONv approaches
(95 % CI —0.91 to 2.97; n.s.; I* = 95 %, Fig. 7).

Discussion
The principal findings from this meta-analysis were that

there were no significant differences in clinical and radio-
graphic outcomes, including surgical time, KSS, CMA,
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Favours [MINA] Favours [CONv]

navigation-assisted; CONv, conventional; Chi?, chi-square test; CI,
confidence interval; IV, inverse variance; SD, standard deviation; I2,
i-square test

and CFCA, in patients who underwent MINA and CONv
approach for primary TKA, but the MINA approach
resulted in a slightly shorter incision length and increased
flexion ROM than the CONv approach.

Obtaining restoration of the leg axis and correct com-
ponent alignment in minimally invasive techniques for
primary TKA is quite important to enable satisfactory
long-term clinical outcomes [5]. The current meta-anal-
ysis showed that the MINA approach may not be associ-
ated with a higher rate of component malalignment due to
poor restoration of the leg axis. As expected, these better
radiographic results may be due in part to combining navi-
gation-assisted techniques, which are associated with fewer
technical errors in alignment, with minimally invasive
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techniques, even with limited visualization of critical ana-
tomic landmarks.

Although navigation-assisted systems can success-
fully reduce the number of alignment outliers, navigation
requires a longer surgical time and has a learning curve
[13, 18, 23, 30]. It was found that the two approaches
did not differ significantly in surgical time, regardless of
the navigation system used or length of follow-up; how-
ever, there was a trend for the MINA approach to have
a longer surgical time than the CONv approach. The
surgical time may have been similar between the two
approaches because all surgeons in the included studies
were highly experienced and had used both the MINA
and CONv approaches extensively, so they were likely
beyond their learning curves. Other factors may be due
to less hesitation of most surgeons with real-time moni-
toring during the intraoperative use of a navigation-
assisted system as well as CONv approach including
longer incision length may require an increased inci-
dence of suture time.

This meta-analysis also showed a significantly shorter
incision length with the MINA approach than the CONv
approach (12.4 cm in MINA vs. 17.55 cm in CONv), sug-
gesting that the smaller incision and limited knee arthrot-
omy of minimally invasive approaches can contribute to
less post-operative pain and faster restoration of the exten-
sor mechanism. This could explain the earlier gains in flex-
ion ROM during the early post-operative period reported in
previous studies [15], although greater tension on the inci-
sion margins caused by limited visualization may increase
the risk of wound-healing problems [19]. However, none
of the studies included in this meta-analysis reported any
wound-healing problems with the MINA approach. Rather,
this complication, including incisional skin slough that did
not require surgical treatment, happened with the CONv
approach.

There have been recent studies showing improved flex-
ion ROM in the early post-operative period, which disap-
peared as early as 1 week to 3 months after surgery [2,
19]. Contrary to our expectations, patients with MINA
approach in current meta-analysis appear to maintain
improved flexion ROM even at 1 year after surgery. There
are two possible explanations for that: first, quadriceps
muscle strength in MINA approach could be persistently
higher than that in CONv approach. These results may be
due to differences in the preservation of the extensor mech-
anism between the two approaches. This possibility is sup-
ported by the results of one study in that CONv approach
could reduce up to one-third in quadriceps strength calcu-
lated isokinetically through 2 years of follow-up [29]; sec-
ond, MINA approach with the drilling of multiple bicorti-
cal pins was not sufficiently intense to cause the risk of
haematoma over the thigh and post-operative stiffness

related to pain, resulting in better ROM early and even at
1 year after surgery [12, 31].

This study had several limitations. Firstly, although
the number of included in current meta-analysis was rela-
tively small, we performed comprehensive and sensitive
searches through electronic databases to minimize possi-
bilities of publication bias. Additionally, all the five studies
were in our inclusion of only Level I and II trials and four
studies were graded with high quality scores. This means
that methodological heterogeneity defined as differences
between-study conducts including study design, study
quality, and analysis is very low. Only, when there appeared
to be clinical heterogeneity such as post-operative KSS,
CMA, and CFCA in current meta-analysis, we used a ran-
dom effects model to control for this heterogeneity. Also,
the differences in outcome variables may be due to subjec-
tive differences caused by observer’s outcome measures.
Therefore, it was recognized that the meta-analysis can be
implemented. Secondly, long-term results which may affect
an implant survival and long-term complications were not
evaluated comparing the two approaches. However, it is
widely appreciated that a follow-up of 3 months or greater
was covered the crucial time when the benefits of the mini-
mally invasive approach [9]. Thirdly, the heterogeneity of
the included studies could also be explained by slight dif-
ferences in other factors affecting surgical outcomes, such
as the use of a wide variety of implants and navigation sys-
tems, and variability in the use of minimally invasive tech-
niques with the lack of pain management standardization.
Finally, adequate information could not be obtained on the
clinical and radiographic outcomes of the included studies
with the exception of CMA, which may affect the possible
sources of heterogeneity owing to the limited data reported
in original paper and large errors in the calculated standard
deviation from missing standard deviation even though we
should look carefully for statistics that allow calculation or
estimation of the standard deviation. Therefore, more high
quality and well-designed RCTs are needed in the near
future.

Conclusions

There were no significant differences in clinical and radio-
graphic outcomes, including surgical time, KSS, CMA,
and CFCA, in patients who underwent MINA and CONv
approach for primary TKA, but the MINA approach
resulted in a slightly shorter incision length and increased
flexion ROM than the CONv approach. Therefore, if par-
ticular attention has to be paid to patient’s selection with
appropriate counselling and surgeon’s experience, MINA
approach can provide early clinical benefit when compared
with CONv approach.
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