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Abstract The purpose of this study was to compare the
operative outcome between mini and standard incisions in
total hip arthroplasty (THA). We identified 12 randomised
or quasi-randomised control trials (RCT or qRCT)
published between 1996 and 2008. Subgroup and
sensitivity analyses were performed to evaluate the
differences in results for surgical approach, trial quality,
and follow-up duration. Operative time and blood loss were
significantly reduced in the mini-incision group for studies
with the posterior or posterolateral approach. Concerning
postoperative complications, there were no significant
differences between the two groups with no significant
heterogeneity. No differences were observed between the
two groups for Harris hip score and radiographic results
except for cup anterversion. Although mini-incision
appeared to have similar outcomes compared to standard
incision, the follow-up is short-term according to current
standards in THA. High-quality studies are required to
compare the outcomes of these two procedures.
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Introduction

Total hip arthroplasty (THA) has been one of the most
successful orthopaedic procedures over the past 30 years
[30, 45]. Recently, the techniques of exposure for THA
have undergone great change, allowing surgeons to perform
THA through mini-incisions (MI) [17, 28]. There has been
much controversy over MI versus standard incisions (SI).
Mini-incisions have been claimed by opponents to be
deleterious and potentially more prone to complications,
mainly due to component malpositioning or compromised
fixation [5, 6, 46]. Internet advertising has increased patient
awareness and demands for MI THA. However, information
on the Internet regarding minimally invasive THA is
misleading and of poor quality [25, 26]. It is understandable
that some surgeons do not want to change to a small incision
because of the superb results with THA using long incisions
[22, 29]. Proponents of MI claim that mini-incision results
perioperatively in less soft-tissue trauma (smaller skin
incision and less muscle damage), reduced blood loss
and fewer blood transfusion requirements. Postoperative
benefits include less pain, quicker recovery (e.g. earlier
return to normal gait) and better cosmetic appearance [8,
11, 33]. Overall, there is conflicting data as to the efficacy
of these approaches regarding blood transfusions, pain
control, length of hospital stay, and duration of recovery [3,
41, 42, 48].

The lack of objective data to demonstrate the benefit of
the new procedure has been noted by some authors, who
have stressed the importance of the minimally invasive
technique to the orthopaedic community and the need for
research to determine its effectiveness [12]. With this
background, it is important to determine if there is any
scientific evidence to support the use of small incision
operations.
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Recently, there have been several randomised or quasi-
randomised control trials (RCTs or qRCTs) comparing MI
THA versus SI THA [12, 13, 23, 43, 52]. RCTs are widely
accepted as the most reliable method of determining the
effectiveness of specific therapies [37]. However, currently
these data have not been pooled for evaluation of overall
outcomes. The aim of our study was to use meta-analytical
techniques to compare intraoperative and postoperative
outcomes from randomised or quasi-randomised studies of
MI versus SI in patients undergoing THA.

Materials and methods

In order to assemble all the relevant literature, a compre-
hensive search of Medline, Embase, CBMdisc, the
Cochrane database and Google Scholar was performed on
all peer-reviewed studies between 1994 and 2008 for
randomised or quasi-randomised trials comparing MI
versus Sl in patients undergoing THA. The following
search terms were used: hip, arthroplasty, replacement,
THR, THA, prosthesis/prostheses/implant, minimally inva-
sive/less invasive, MIS, mini-incision/minimal incision/
small incision. The “related articles” feature was used in
Pubmed to broaden the search, and all titles, abstracts,
studies, and citations scanned were reviewed. References of
the articles acquired in full were also reviewed. We made
no language restrictions. If relevant information was
specified, we contacted the authors for unpublished data.
The latest date for this search was September 9, 2008.
Two of the authors (Tao Cheng and Jiu Geng Feng)
independently extracted the following data from each study:
first author, year of publication, country of origin, follow-
up duration, population, sample size, study design, inclu-
sion and exclusion criteria, treatment characteristics, and
outcomes parameters. In order to be included in the
analysis, included studies had to compare MI and SI
techniques in patients undergoing THA. There was no limit
to type of prosthesis, duration of follow-up and preopera-
tive diagnosis. The studies included clearly documented the
technique as “minimally invasive or MI”. Studies were
excluded from the analysis if: (1) the outcomes of interest
were not reported for the two techniques, (2) it was

Table 1 Methodological criteria

impossible to extrapolate or calculate the necessary data
from the published results, and (3) studies containing
previously published data. The following outcome parameters
were used to compare the MI with the SI group: (1) operative
outcome including blood loss and operative time, (2) length of
hospital stay, (3) functional outcome including Harris hip
score (HHS), (4) adverse events including postoperative
complications, and (5) radiographic outcomes including cup
inclination, cup anterversion, angulation of the stem, acetab-
ular outlier, femoral outlier, grade of cement mantle.

We performed our meta-analysis in line with Cochrane
Collaboration and the Quality of Reporting of Meta-
analyses guidelines [16]. For continuous outcome data
such as operative time or blood loss, means and standard
deviations were used to calculate a weighted mean
difference (WMD) and 95% confidence interval (CI) in
the meta-analysis. For dichotomous outcomes such as
postoperative complications the odds ratio (OR) and 95%
CI were calculated as the summary statistics. For ordinal
outcome data including grade of cement mantle were meta-
analysed as dichotomous data. The Mantel-Haenszel
method was used to combine the OR for the outcomes of
interest using a “random effect” meta-analytical technique.
In a random effect model it is assumed that there is
variation between studies and the calculated OR thus has a
more conservative value. In surgical research, meta-analysis
using the random effect model is preferable particularly
because patients that are operated upon in different centres
have varying risk profiles and selection criteria for each
surgical technique [39]. For those studies that contained a
zero in one cell for the number of events of interest in one
of the two groups, we used Yates’ correction. These cells
create problems with the computation of ratio measures and
standard errors of treatment effects. We resolved this by
adding the value 0.5 in each cell of the 2x2 table for the
study in question. We excluded studies with no events in
either group. The quality of the studies was assessed by
using the Jadad score (Table 1) [19, 20]. Studies achieving
three or more points (from a maximum of five) were
considered to be of high quality. Subgroup analysis was
performed by considering studies with posterior or postero-
lateral approach, high quality studies only, and follow-up of
at least 12 months. The test for heterogeneity was

Checklist Aspect Description Item
Jadad et al. [21] Randomisation Was the study described as randomised? I
Was the method of randomisation described and appropriate? 12
Blinding Was the study described as double blind? 3
Was the method of blinding described and appropriate? J4
Lost patients Was there a description of withdrawals and dropouts? J5
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considered significant when p<0.1, which cast doubt on the
statistical validity of the pooling [36]. The possible value of
I? ranges from 0% to 100% ,and values >75% imply very
high heterogeneity. The source of heterogeneity was
investigated by performing subgroup and sensitivity anal-
ysis and considering clinical reasons for potential clinical
heterogeneity. Analysis was conducted by using Review
Manager version 5.0 (The Nordic Cochrane Centre, The
Cochrane Collaboration, Copenhagen, Denmark).

Table 2 Characteristics of studies

Results

Twelve randomised or quasi-randomised control trials were
included in the meta-analysis [8, 9, 12, 13, 15, 23, 35, 43,
49-52]. A total of 1,205 hips were included in the 12
studies, 597 hips in the MI group and 608 in the SI group.
The study characteristics of these 12 studies are shown in
Tables 2 and 3. Each study fulfilled the inclusion and
exclusion criteria and only randomised or quasi-randomised

Study

Methods

Participants

Interventions

Outcome

Zhang et al. [51]
(China)

Wright et al. [49]
(USA)

Chung et al. [9]
(Australia)

Hart et al. [15]
(Czech Republic)

Chimento et al. [8]
(USA)

Yan et al. [50]
(China)

Ogonda et al. [35]
(UK)

Zhang et al. [52]
(China)

Kim et al. [23]
(Korea)

Dorr et al. [12]
(USA)

Dutka et al. [13]
(Poland)

Speranza et al. [43]
(Italy)

RCT; FU=11 weeks

qRCT; presence of
assistant; FU=
5 years

qRCT; observer
blinded; alternation;
FU=14 months

RCT; observer
blinded; FU=
39 months

RCT draw card
observer blinded;
FU=2 years

RCT; FU=6 months

RCT sealed envelope
patient and observer
blinded; FU=
6 weeks

RCT sealed envelope;
FU=20 months

RCT randomized
number table
observer blinded;
FU=26.4 months

RCT patient and

observer blinded;
FU=3 months

qRCT odd or even day
observer blinded;
FU=9.5 months
RCT draw; FU=
6 months

FNF=60 MI vs 60 SI;
similar DC; unilateral
THA

OA, ON, RA=42 MI vs
42 SI; similar DC;
unilateral THA

OA=60 MI vs 60 SI;
similar DC; unilateral
THA

OA=60 MI vs 60 SI;
similar DC; unilateral
THA

OA=28 MIS vs 32 SIS;
similar DC; unilateral
THA

OA , ON, FNF=15 MI
vs 15 SI; similar DC;
unilateral THA

OA , ON ,RA=109 MI
vs 110 SI; similar DC;
unilateral THA

OA, RA=60 MIS vs 60
SIS; similar DC;
unilateral THA

ON, OA, AS=70 MIS
vs 70 SIS; similar DC;
bilateral THA

OA, PA, HD, ON=30
MIS vs 30 SIS; similar
DC; unilateral THA

OA, HD, ON=60 MIS
vs 60 SIS; similar DC;
unilateral THA

OA, ON, FNF=50 MIS
vs 50 SIS; similar DC;
unilateral THA

MI anterolateral 8.2 cm vs SI
posterior 14 cm; similar DC;
unilateral THA Versys cementless
prosthesis

MI posterolateral 8.8+1.5 cm vs SI
posterolateral 23.0+2.1 cm press-
fit cup and cemented stem; a
senior surgeon

MI posterolateral 9.2 cm vs SI
posterolateral 20.0 cm; porous-
coated cup and uncemented stem

MI posterolateral 9-10 cm vs SI
posterolateral 20 cm; cemented
prosthesis; two experienced
surgeons

MI posterolateral 8 cml vs SI
posterolateral 15 cm; press-fit
cup cemented or press-fit stem; a
senior surgeon

MI anterior two incisions 3.6 cm,
5.7 cm vs SI posterolateral 12
cm; Versys cementless
prosthesis; a senior surgeon

MI posterolateral 9.5+0.95 cm vs
SI posterolateral 15.81+£0.93 cm
cementless cup cemented stem; a
experienced surgeon

MI anterior 6.9 cm vs SI
posterolateral 16.3 cm Versys hip
prosthesis

MI posterolateral 8.8+1.5 cm vs SI
posterolateral 23.0+2.1 cm
cementless cup and cementless
stem; a senior surgeon

MI posterior 10£2 cm vs SI
posterior 20+2 cm; cementless
cup noncemented stem; two
experienced surgeons

MI lateral 6-8 cm vs SI direct
lateral 20-25 cm

MI direct lateral 7.1+1.1 cm vs SI
posterior 12.8+2.3 cm;
cementless cup cementless stem;
a senior surgeon

Operative time; blood loss;
HHS; complications

Operative time; blood loss;
HHS ; complications
radiographic evaluation

Operative time; blood loss;
length of hospital stay;
HHS; complications

Operative time; blood loss;
complications
radiographic evaluation

Operative time; blood loss;
complications
radiographic evaluation

Operative time; blood loss;
complications
radiographic evaluation

Operative time; blood loss;
HHS; complications
radiographic evaluation

Operative time; blood loss;
HHS; complications
radiographic evaluation

Operative time; blood loss;
HHS; length of hospital
stay; Complications;
radiographic evaluation

Operative time; blood loss;
HHS; complications
radiographic evaluation

Operative time; blood loss;
HHS; length of hospital
stay; complications

Operative time; blood loss;
HHS; length of hospital
stay; complications

MI mini incision, S/ standard incision, OA osteoarthritis, R4 rheumatoid arthritis, P4 posttraumatic arthritis, /D hip dysplasia, ON osteonecrosis,
FU follow-up, DC demographic characteristic, FNF femoral neck fracture, HHS Harris hip score
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Table 3 Results of overall meta-analysis

Outcome No. of studies No. of patients OR/WMD (95%CI) p-value HG p-value
Perioperative outcome
Operative time 9 875 —1.07 (—6.88, 4.74) 0.72 <0.00001
Intraoperative blood loss 9 875 =79.75 (—125.45, —34.04) 0.0006 <0.00001
Postoperative complications 12 1205 1.08 (—0.59, 1.97) 0.81 0.85
Length of stay 4 330 -3.59 (-5.69, —1.50) 0.0008 <0.00001
HHS 5 513 3.99 (-0.18, 8.16) 0.06 <0.00001
Radiographic outcome
Cup inclination 5 569 0.57 (-0.85, 1.98) 0.43 0.11
Cup anterversion 4 350 2.90 (1.05, 4.74) 0.002 0.04
Stem angle 3 419 0.01 (—0.49, 0.51) 0.98 0.05
Acetabular outlier 4 504 1.02 (0.64, 1.62) 0.94 0.92
Femoral outlier 4 599 0.75 (0.50, 1.12) 0.16 0.75
Grade of cement mantle 2 279 0.83 (0.48, 1.43) 0.49 0.66

NO number, OR odds ratio, WMD weighed mean difference, HG heterogeneity, HHS Harris hip score

elective surgical case data was used. Although all the
studies explicitly stated that the comparison was between
MIS and SIS, the incision type for the former were variable.
Overall, the methodological quality of the partial trials was
found to be low, and may have been more a consequence of
incomplete reporting. Some of the included randomised
trials did not adequately describe quality items (e.g., mode
of randomisation, blinding, allocation concealment) that are
often used for the assessment of overall trial quality. The
randomisation technique was only mentioned in five of the
12 trials, which included table-generated randomisation
and drawing a card. Allocation concealment was documented
in only one trial. Blinding is rarely used in orthopaedic
surgery trials. None of the studies used blinding of the
surgeon. Two studies used patient blinding and seven studies
used observer blinding. There were descriptions of with-
drawals and dropouts in 11 studies. Among the 12 studies,
there were different preoperative diagnoses including osteo-
arthritis, rheumatoid arthritis, post-traumatic arthritis, hip
dysplasia, and osteonecrosis. A variety of hip prostheses were
used in the 12 trials. The methodological scores of the trials
are given in Fig. 1, and a Forest plot for postoperative
complications is given in Fig. 2.

Using a random effects model, the overall results
demonstrated that there was no significant difference in
operating time between the MI and SI groups (WMD=-1.07,
95%CI —6.88, 4.74; p=0.72) with very high heterogeneity
(P=91%) (Table 3). Subgroup analysis for studies with a
Jadad score of 3 or more demonstrate that there was no
significant differences between the two groups with respect to
operative time (WMD=-1.06, 95% CI —8.11,5.99; p=0.77)
with high heterogeneity (I°=88%). When studies with
the posterior or posterolateral approach were analysed

@ Springer

separately, operative time was reduced in the MI group
(WMD —4.73 min, 95% CI —7.37,-2.09; p=0.0004) with
moderate heterogeneity (=26 %) (Table 4).

Using a random effects model, intraoperative blood loss
was reduced in the MI group (WMD —79.75 ml, 95% CI
—125.45, —34.04; p=0.0006) with significant heterogeneity

Chimento G 2005

Chung W 2004

Dorr LD 2007

Dutka J 2007

Hart R 2005

Kim YH 2006

Ogonda L 2005

Speranza A 2007

Wright J 2004

Yan ZQ 2005

Zhang XL 2004

® 000000 e o .
® 000 ®®o®0 0009 .-:
® 0000 o0 o6 e e e .
0000 o006 o oo o
® 000000006 o

Zhang XL 2006

Fig. 1 Methodological quality summary by using the Jadad Score
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mini-incision standar-incision Odds Ratio Odds Ratio

tu r r Event: Total Events Total Weight M-H, Fix % Cl Year M-H. Fix % Cl
1.1.1 posterior approach
Chung W 2004 3 60 5 60 23.4% 0.58 [0.13, 2.54] 2004 I
Wright J 2004 0 42 1 42 7.3% 0.33[0.01, 8.22] 2004
Chimento G 2005 2 28 0 32 21% 6.13[0.28, 133.34] 2005
Hart R 2005 1 60 1 60 4.8% 1.00 [0.06, 16.37] 2005
Ogonda L 2005 3 109 2 110 9.5% 1.53[0.25, 9.33] 2005 - 1
Kim YH 2006 3 70 2 70 9.4% 1.52[0.25, 9.40] 2006 - 1
Dorr LD 2007 2 30 3 30 13.8% 0.64 [0.10, 4.15] 2007 e
Subtotal (95% Cl) 399 404 705%  1.02[0.49, 2.11] -
Total events 14 14
Heterogeneity: Chi® = 2.96, df = 6 (P = 0.81); I’ = 0%
Test for overall effect: Z=0.04 (P = 0.97)
1.1.2 anterior approach
Zhang XL 2004 0 13 1 19 5.9% 0.46 [0.02, 12.10] 2004
Yan ZQ 2005 2 15 1 15 4.3% 2.15[0.17, 26.67] 2005 ) -
Zhang XL 2006 0 60 2 60 12.2% 0.19[0.01, 4.11] 2006 ~
Subtgtal (95% ClI) 88 94 22.4% 0.64 [0.14, 2.80] —l—
Total events 2 4
Heterogeneity: Chi® = 1.52, df = 2 (P = 0.47); I = 0%
Test for overall effect: Z = 0.60 (P = 0.55)
1.1.3 lateral approach
Speranza A 2007 3 50 0 50 2.3% 7.44[0.37,147.92] 2007
Dutka J 2007 1 60 1 60 4.8% 1.00 [0.06, 16.37] 2007
Subtotal (95% Cl) 110 110  7.1%  3.07 [0.48, 19.71] i
Total events 4 1
Heterogeneity: Chi® = 0.96, df = 1 (P = 0.33); I’ = 0%
Test for overall effect: Z=1.18 (P = 0.24)
Total (95% CI) 597 608 100.0% 1.08 [0.59, 1.97]
Total events 20 19

ity 2 L2 ! Il 1 J

Heterogeneity: Chi“ = 6.38, df = 11 (P = 0.85); I = 0% '0.01 Oj‘l % 1'0 100‘

Test for overall effect: Z=0.24 (P = 0.81)
Test for subgroup differences: Not applicable

Favours experimental

Fig. 2 Forest plot for postoperative complication overall. CI confidence interval, WMD weighted mean difference

Favours control

(P=92%) overall. Subgroup analysis for studies with a The weighted mean difference with the random effect
Jadad score of 3 or more demonstrate that intraoperative  model was —3.59 days for the length of hospital stay (95%
blood loss was also reduced in the MI group (WMD= CI -5.69,—1.50; p=0.0008) with significant heterogeneity
—86.85, 95% CI —159.89, —13.81; p=0.02) with significant  ("=97%). For all postoperative complications (see Table 5),
heterogeneity (*=91%). When studies with the posterior or  there was no significant difference (OR 1.08, 95% CI 0.59,
posterolateral approach were analysed separately, intra- 1.97; p=0.81) between the two groups without heterogeneity
operative blood loss was reduced significantly in the MI ~ (#=0%). To demonstrate complications, subgroup analysis
group (WMD —45.75 ml, 95% CI —65.07,-26.43; p<  for studies with a Jadad score of 3 or more and posterior or

0.0001) with moderate heterogeneity (I°=48 %).

Table 4 Result of subgroup analysis with respect to operative time, intraoperative blood loss, and postoperative complications

posterolateral approach showed no significant difference

Outcome No. of studies No. of patients OR/WMD (95%CI) p-value HG p-value
Studies with a Jadad score 3 or more
Operative time 4 459 —1.06 (-8.11, 5.99) 0.77 <0.00001
Intraoperative blood loss 4 459 —86.85 (—59.89, —13.81) 0.02 <0.00001
Postoperative complications 5 599 1.13 (0.47, 2.69) 0.79 0.56
Studies with posterior approach
Operative time 5 543 —4.73 (=7.37, -2.09) 0.0004 0.24
Intraoperative blood loss 5 543 —45.75 (—65.07, —26.43) <0.00001 0.10
Postoperative complications 7 803 1.02 (0.49, 2.11) 0.97 0.81
Studies with a follow-up of at least 12 months
Postoperative complications 6 644 0.85 (0.37, 1.96) 0.70 0.63

NO number, OR odds ratio, WMD weighed mean difference, HG heterogeneity
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Table 5 Results of postoperative complications

Outcome No. of No. of Ml SI
studies patients
Dislocation 5 623 5 4
Deep venous thrombosis 5 551 3 10
Infection 3 419 4 0
Nerve palsy 3 270 4 1
Periprosthetic fracture 3 190 3 3
Subcutaneous haematoma 1 120 0 1
Wound healing 1 120 1 0
Total 12 - 20 19

NO number, MI mini-incision, S/ standard incision

between the two groups without heterogeneity (P=0%).
When studies with follow-up of at least 12 months were
analysed separately, there was also no significant difference
without heterogeneity (#=0%).

The Harris hip score (HHS), the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) and
the Oxford hip score were used for the clinical assessment
of patients (in nine trials, two trials and one trial,
respectively). However, summary score data necessary for
quantitative analyses were incompletely reported. The mean
changes and the standard deviations in postoperative HHS
were calculated for only five trials. The available data were
very highly heterogeneous (#=90%) and, overall, they
showed no significant difference between the compared
arms (WMD=3.99, 95% CI —0.18, 8.16; p=0.06).

Only a minority of trials reported the mean and the
standard deviations with respect to radiographic measure-
ments. The weighted mean difference for cup inclination
was 0.57 (95% CI —0.85, 1.98), with no significant
difference between the two groups (p=0.34) with moderate
heterogeneity (I°=47%). Using random effects modelling,
the result of cup anterversion demonstrated that there was a
significant increase in the MI group (MWD=2.90, 95% CI
1.05, 4.74; p=0.002) with significant heterogeneity (*=
63%). Sensitivity analysis revealed that omission from the
pooled analysis of the study from Zhang et al. [52] resulted
in no significant differences (p=0.07) between two groups
with respect to cup anterversion. The weighted mean
difference for stem angle on the anteroposterior radiograph
was 0.01 (95% CI —0.49, 0.51) for varus; there was no
significant difference between the two groups (p=0.97),
with significant heterogeneity (I°=67%). Meta-analysis
showed there was no significant difference between the
two groups with respect to acetabular (OR=1.02, 95% CI
0.64, 1.62, p=0.94) or femoral outlier (OR=0.75, 95% CI
0.50, 1.12, p=0.16), with no heterogeneity (?=0%). The
data concerning grade of cement mantle could be dicho-

@ Springer

tomised, that is, grades A, B constitute a success, while
grades C, D constitute a failure. The odds ratio (—0.83, 95%
CI —0.48, 1.43) for cement mantle showed no significant
difference between the two groups (p=0.26) with no
heterogeneity (#=0%).

Discussion

The goals of THR should be to relieve pain and restore
function with a minimum of complications and adverse
events. Cosmesis and the ultra-short-term results are minor
priorities. It is clear that the minimal incision technique is
not a minimally invasive operation [1, 2].

The major ambiguity of this study lies in the varying
definition of MI used by the different studies. Reported
lengths of incision varied from 6—10 cm. Currently, multiple
mini-incision approaches have been described to include
anterior, anterolateral, direct lateral, posterior, posterolateral,
and a direct two-incision approach [2-28, 34, 38, 44].
Minimally invasive THA involves a modified surgical
dissection that uses internervous planes while minimising
any tendon or muscle trauma during the exposure [10, 19,
28, 29]. High-technology computer navigation can be used
for correct positioning of the components given the
decreased visualisation of minimally invasive surgery [32,
40]. Choice of implants and cementing techniques was
highly variable across studies when reported.

In some studies the size of the comparative groups was
small, because it would have been extremely difficult to
recruit patients if the differences in incision lengths were so
marked. Total patients enrolled ranged from 30 to 219
patients, with 50% of the studies having less than 120
patients. In the meta-analysis, these available data had been
pooled to clarify the controversy over MI versus standard SI.

Most studies did not assess the long-term results for
these patients. Only one study was conducted to evaluate
five-year clinical outcome [49]. The follow-up period was
short but covered the critical time when the benefits of the
minimally invasive approach to THA are supposed to be
maximal. Floren et al. found that the MI THA technique did
not compromise the long-term clinical and radiographic
findings when compared with conventional techniques [14].
However, it was not a rigorously prospective controlled
study. Future reports of longer-term follow-up in the next
few years will give us a more accurate reflection of adverse
effects and revision rates.

From individual randomised control trials it is unclear
whether the MI technique does improve the intraoperative
and postoperative outcomes. In a meta-analysis, a marginal
difference was found between MI and IS THA [47]. The
study designs were accepted in the meta-analysis including
RCTs, as well as prospective and retrospective nonrando-
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mised controlled trials (nRCTs) between 2003 and 2005.
When there was significant heterogeneity of outcome
across studies, absence of subgroup and sensitivity analyses
precluded reliable inference in the meta-analysis. The
strengths of our review include the clear definition of the
research question to eliminate bias in study selection,
adherence to an explicit research protocol developed before
the analysis, the comprehensive nature of the literature search
regardless of language, and data extraction through cross-
checking of all quantitative information by two of the authors.
Inclusion of only RCTs or gqRCTs enables one to assemble a
large volume of clinical data (on 1,205 patients) from the most
rigorous evidence. The appropriate pooling of data is
highlighted by the fact that heterogeneity between studies
was considered on overall or subgroup analysis. Our study
also reviewed peer-review articles being published in the last
two to three years from different countries and institutions,
indicating growing interest and development in this field.

Operative times showed no significant differences between
MI and SI groups overall, but there was strong statistical
heterogeneity. This makes it difficult to draw conclusions
about differences in operative time between the two groups,
and subgroup analysis demonstrated that operative time was
reduced in the MI group through a posterior or posterolateral
approach with moderate heterogeneity, but it is unclear if 4.73
minutes is a clinically significant effect size. There is bound
to be variation between the various MI THA techniques
involving surgical approach and specialised instrumentation.
The two-incision was described as the most time consuming,
and the main advantage of the posterolateral approach
compared with other mini-incisions is its simplicity, with
shortened operating time as a result [4]. The various hip
scores were incompletely reported or were not reported at all,
precluding their inclusion in the calculations. Hence, the
corresponding syntheses should be interpreted with caution.
These functional outcomes published at different stages in
follow-up may affect the comparability and the reliability of
the different results.

Since complications rates were low, we pooled all types
of postoperative complications. Total and subgroup analy-
ses indicated that there was no significant difference
between the two groups with no significant heterogeneity.
In most included studies, there were no intraoperative
complications or technical difficulties. None of the inci-
sions required intraoperative conversion to a longer
incision. Dislocation, transient nerve palsy, and infection
were slightly more common with the MI techniques. On the
other hand, postoperative deep venous thrombosis (DVT)
was slightly more prevalent in the SI group. We would
argue that the much higher infection and nerve palsy rates
in the MIS group should not be ignored. DVT may be
asymptomatic and cause no distress to the patient but
infection and nerve palsy are major tragedies.

Although we cannot conclude that component position-
ing and cement mantle directly translate into improved
implant longevity or outcome, the literature and clinical
experience tell us that there is a strong relationship between
them. For the outcome of radiographical evaluation, similar
inferences based on several trials with longer or shorter
follow-up may be precarious because of the limited amount
of accumulated information. Incomplete reporting or non-
reporting of outcomes may be related to their level of
significance in the pertinent trials [7]. This phenomenon has
been termed “outcome reporting bias” and may influence
the results of the quantitative synthesis.

Most studies have reported improved cosmesis and
patient satisfaction with these smaller incision approaches
[3, 36, 49]. Howell et al. gave significant importance to the
psychological impact of improved cosmesis on patient
attitude, satisfaction, and motivation for recovery, and
cautioned that this appeal should not be underestimated
[18]. However, the cosmetics of mini-incision total hip
replacement scars may be inferior to standard-incision scars
because of skin and soft tissue damage produced by high
retractor pressures needed for exposure using a limited skin
incision [30, 31]. The decreased skin blood flow in mini-
incision THA due to excessive forces applied to the tissue
by retractors may cause early postoperative wound compli-
cations [24]. A cosmetically better result of the hip
arthroplasty is through step-by-step reduction of the incision
and the benefits of suitable instruments under less blood loss
[47]. Complication rates and learning curve may be altered
by changes in training and surgical techniques [1]. THA
through minimally invasive techniques is safe and reproduc-
ible in the hands of a highly experienced surgeon who has
selected the appropriate patients.

In conclusion, this meta-analysis has illustrated that MI
appeared to have similar short-term operative outcomes
compared to SI. Although meta-analysis cannot improve
the quality of included studies, our study may help the
orthopaedic community to clearly define what variables
need to be evaluated and included in future RCTs and
thereby establish some standards by which future studies
provide information regarding MI THA. Because the
overall quality of published articles and length of follow-
up is low, intermediate and long-term follow-up of high-
quality RCTs are needed to demonstrate any anticipated
improvement in implant survivorship as well as any
associated improvement in clinical outcomes.
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