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Introduction

Abstract

Background: Total Hip Arthroplasty (THA) is one of the most commonly
performed and successful orthopaedic surgeries. At the same time, the issue
about the best surgical approach for THA remains controversial. This systematic
review aims to evaluate the current evidence for the use of Minimally-Invasive
Surgery (MIS) in THA.

Methods: A systematic literature search of PubMed, Medline and Embase
was conducted. Randomised controlled trials, comparative studies, and cohort
studies were included in this systematic review. Main outcome measurements
included incision length, blood loss, operating time, length of stay, complications,
postoperative pain on a Visual Analogue Scale (VAS), Short Form 36/12 Health
Survey (SF 36/12), Harris Hip Score (HHS) and cup inclination.

Results: A total of 30 studies met the inclusion criteria. There was no
significant difference between MIS and conventional approaches for THA
with regards to complication rates and implant inclination angle. The average
operating time in 10/24 (41%) studies was significantly (p<0.05) longer in the
MIS group. MIS THA lead to an improvement, patient-centered results with
reduced blood loss in 9/16 (56%), reduced use of analgesics in 4/4 (100%)
and reduced myoglobin correlated muscle trauma in 3/4 (75%) of the analysed
studies. Additionally, 10/10 (100%) studies reported less postoperative pain
after MIS THA, 16/19 (84%) studies detected an improved postoperative Harris
Hip score and 7/7 (100%) studies an improved SF36/12 score respectively. This
resulted a reduced length of stay in 10/10 (100%) of the studies when compared
to THA utilizing a conventional approach.

Conclusion: MIS in THA is nowadays no longer seen as just cosmetically
attractive but rather as a real improvement for the clinical outcome. There is
evidence for improved patient related outcome following MIS THA.

Keywords: Total Hip Arthroplasty; Harris Hip Score; Visual Analogue Scale

relevant studies comparing traditional and MIS approaches for THA.

Total Hip Arthroplasty (THA) is considered as one of the most
successful treatments for advanced hip osteoarthritis. There is an
ongoing debate about the most effective surgical approach for THA
[1-3]. Different surgical approaches for THA (Figure 1) are available
and the orthopaedic surgeon can choose between traditional and
various minimally-invasive THA approaches in different positions
[4-9]. The advantages of MIS techniques have been discussed as
cosmetic aspects, lower soft tissue/muscle trauma [10-13], lower
blood loss [14-18] and reduced postoperative pain symptoms [19-21].

In this context, MIS surgery in THA could lead to faster mobility
with shorter hospital stays and faster follow-up treatment, resulting
in a cost reduction for the inpatient sector [22] and less downtime
for working patients. Critics of MIS THA procedures argue that
reduced visibility into the surgical field increases the risk of implant
misalignment [23,24]. The present paper offers a comprehensive
literature analysis with a focus on the most recent data from clinically

Minimally invasive “Super Path” approach

The Super Path approach technique was first described by Chow
et al. [25] in 2011. In a lateral decubitus position, with the operated
leg in approximately 60° of flexion, and 20 to 30° of internal rotation
in maximal adduction, the skin incision is made between the tips of
the greater trochanter in line with the femoral axis. The approach uses
the space between the piriformis posterior and the anterior gluteus
minimus/medius muscle.

Minimally invasive direct anterior (DA) approach

The minimally-invasive Direct Anterior (DA) approach, which
was initially described in 1870 by Hueter [26] and subsequently by
Smith-Petersen et al. [27] and Judet et al. [28]. It is an intermuscular
and internervous approach. The patient is in supine position. Both legs
are flexibly covered. This makes it possible to adduct the leg during
the operation and to cross it in an extended position. First, the skin is
incised distal and lateral to the Anterior Superior Iliac Spine (ASIS)
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Figure 1: Graphical representation of the commonly used incisions for THA. A) Skin incisions B) Preparation/incisions of the muscle groups.

Figure 2: Example of anterolateral MIS THA. A) The patient is in a lateral position and the surgeon is ventral to the patient. The dorsal foot section of the operating
table is removed in order that the patient leg can be moved intraoperatively dorsal in a hyperextended position. This is important to represent the femur B) On the
imaginary line connecting the anterior superior iliac spine and the anterior edge of the center of the trochanter massive, the skin incision is made. C) Following the
incision of the tractus fascia, the muscle gap between the tensor fasciae latae and the rectus or sartorius will be palpated. A blunt preparation is performed without
detachment of the muscle groups. D) The joint capsule, shown in the picture, is incised. After the underlying femoral neck will be osteotomized with a stepped

incision. By courtesy of the company DePuy Orthopaedics, Kirkel, Germany.

to a point a few fingerbreadths anterior to the greater trochanter. If
necessary, it can then be extended proximally and distally.

Minimally invasive anterolateral (Microhip) approach

The MicroHip approach was initially described by Michel and
Witschger [29]. No detachment of tendons or splitting of muscles
is needed. As shown in Figure 2 the patient is in a lateral decubitus
position and the surgeon is ventral to the patient. Various authors
have pointed out that hyperextension of the leg is necessary for a true
muscle considering procedure, which can only be obtained in a lateral
decubitus position [31]. The skin incision is made on the imaginary
line connecting the anterior superior iliac spina and the anterior edge
of the center of the trochanter massive. Following the incision of the
tractus fascia, the muscle gap between the tensor fasciae latae and the
rectus or sartorius will be palpated. With preparation of anterolateral

muscular interval the exposure and incision of capsule is possible. A
blunt preparation is performed without detachment of the muscle
groups. The joint capsule then incised. A leg positioning in external
rotation and hyperextension is necessary for neck osteotomy and
femoral preparation.

Direct lateral approach

Although several versions of direct lateral approach for THA have
been used since McFarland and Osborne (1954) [32] the modern
direct lateral approach was described by Hardinge [33] and also
subsequently by Bauer et al. [34]. The Patient is in supine position
with the advantage of a good interoperative view but the risk to injure
the superior gluteal nerve. Normally the incision is proximal to the
greater trochanter and runs along the femoral shaft. The fascia is then
incised longitudinally. After identifying the anterior and posterior
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border of gluteus medius, the blunt dissection is used to split the
muscle in line with its fibers. Vastus lateralis should be exposed next
and split longitudinally. To allow the surgeon visualization of femoral
neck the leg is placed in extreme adduction and external rotation.

Posterior approach

The posterior approach for THA was described separately by
Moore (1952) [35] Kocher (1911) [36] and von Langenbeck (1874)
[37]. The patient is placed in the lateral position and the incision is
made from the posterior iliac spine to the greater trochanter. The
fascia lata and iliotibial band are incised longitudinally and proximally
to split along the fibers of gluteus maximus. It provides direct access
to the outer surface of the posterior column. This is accomplished
through the splitting of the muscle fibers of the gluteus maximus and
the release of its tendinous femoral insertion along with the release of
the piriformis. It has the benefit of not interfering with the abductor
mechanism, however, there is a risk of damaging the sciatic nerve.
Although some soft tissue preparation is needed, some authors like
Fink et al. or Schmidt-Breakling et al. have published a “minimally
invasive” adaptions of the posterior approach [38,39].

Methods

A literature search of PubMed, Medline and Embase was
conducted. The arthroplasty(ies)/
replacement(s), minimally invasive/MIS/mini incision, and/or
approach/anterior approach/direct anterior/Microhip/Super Path.
Randomised controlled trials, comparative studies, and cohort
studies were included. A total of 1043 studies were found which
compared MIS THA and THA performed through a standard
approach (Figure 3). Cadavers and surface replacement studies,
studies with hemi-prostheses or reconstructions after fracture were

search criteria were hip

excluded. Studies using multiple incisions or using an orthopaedic
navigation system were also excluded. Studies between 2008-2019
and with a minimum of two outcome criteria were included. The
outcomes criteria were: incision length, blood loss, operating time,
length of stay, complications, implant position, pain on a Visual
Analogue Scale (VAS), Short Form (SF) 36/12, Harris Hip Score
(HHS) and laboratory parameters associated with muscular trauma
(creatine kinase (CK) and myoglobin concentration). The operating
time is measured between incision and suture. In accordance with the
defined quality criteria, 30 studies were selected for further analysis.
These 30 studies are shown in Table 1.

Statistical analysis

In order to compare studies, effect sizes, p-values and mean values
are indicated. The latter were plotted as charts and tables. To ensure
comparability, the p-values were given with a significance level of p
<0.05 (5%).

Results

Table 2 summarises all results of the included studies. To ensure
comparability, the p-values were given with a significance level of p
<0.05 (5%). Improved patient-centered results for MIS THA in Table
2 are marked with a green field, improved patient-cantered results for
standard THA are marked with a red field.

Incision

A number of authors compared the incision length of MIS
approaches and the standard approaches for THA. In summary,
10/11 (90%) of the studies found a shorter incision length in the MIS
groups (Table 2). A significant (p <0.05) difference was described in
three papers. We did not find any data comparing the lengths of the
incisions between the anterolateral and direct anterior approach.

1043 potentially relevant studies
identified and screened on title

869 Studies excluded after screening on
abstract

174 Studies screened on full text

Exclusion criteria

- Cadaver studies

Inclusion criteria
- Published between 2008 and 2019
- Minimally invasive approach

- Surface replacement studies

- Studies with hemi-prostheses

- Reconstructions after o fracture

- Standard opproach

- Studies using multiple incisions

- Mavigation procedure

Figure 3: Flowchart showing the selection of articles. The following combined key words were used: hip arthroplasty(ies)/replacement(s), minimally invasive/MIS/
mini incision, and/or approach/anterior approach/direct anterior/Microhip/Super Path.

Submit your Manuscript | www.austinpublishinggroup.com Austin J Surg 8(4): id1277 (2021) - Page - 03



Goetz J

Austin Publishing Group

Table 1: Total Hip replacement with minimally invasive approaches versus conventional posterior approaches. A total of 30 studies met the inclusion criteria.

Authors Publication Years Study Design Parigg;(nts mini'r:sgilolggssive Standard Approach Follow-up
Alecci et al. 2011 Retrospective 221/198 Ml direct anterior Lateral Hospital stay
Sta :. Subramaniam 2016 Retrospective 50/42 Anterior Posterior 1 year
Brismar et al. 2018 Randon;irzoit:) parallel 50/50 MI direct anterior Direct Lateral 5 years
D'Arrigo et al. 2009 PRC 60/149 M ';ii;i:ﬁgg'or’ Standard Lateral 6 weeks
Dienstknecht T et al. 2014 PRC 55/88 Micro-hip Transgluteal (Bauer) 6 days
Fink et al. 2010 PC 50/50 MI Posterior Posterior 6 weeks
Goosen et al. 2011 PRC 60/60 Anterolateral Posterolateral 1years
Hozack et al. 2008 PRC 43/36 Direct anterior Direct Posterior 6 months
lichmann et al. 2013 Consecutive Cohort 113/142 MI anterior Lateral 2 years
Kawarai et al. 2017 Retrospective 106/109 Direct anterior Anterolateral 1 year
Martin et al. 2011 PRC 42/41 Anterolateral (Rottinger Almis) Transgluteal - Hardinge 1 year
Mas Martinez et al. 2009 PRC 30/60 Super Path Posterior 1 year
Matziolis et al. 2011 PRC 20/20 Anterolateral Transgluteal 1 year
Mazoochian et al. 2009 PRC 26/26 Modified Hardinge lateral 3 months
Mouilhade et al. 2011 PC 92/49 Mini-Watsgn-Jones or Anterolateral transgluteal | 6 months

Rottinger
Muller et al. 2011 PRC 21/16 Anterolateral Direct Lateral 1 year
Ouyang et al. 2018 PRC 12/12 Super Path Posterolateral 1 year
Pogliacomi et al. 2012 PC 35/35 Anterior Lateral 1 year
Reichert et al. 2018 PRC 77171 MI direct anterior Direct Transgluteal 1year
Lateral

Rykov et al. 2017 PRC 23/23 Direct anterior Posterolateral 6 weeks
Sendter et al. 2011 PRC 74160 Micro-hip Transglutealen (Bauer) 1year
Sirtori et al. 2018 Prospective Longitudinal 12/12 Ml direct anterior Postero-lateral 90 days
Zta:ila Egocheaga 2010 PRC 25/25 Posterior MIS Posterior Standard 1year
Wayne et al. 2009 PC 100/100 MI anterior Lateral - Hardinge Hospital stay
Wobhlrab et al. 2008 PRC 20/20 Modified Waston-Jones Bauer 3 months
Xie et al. 2017 PRC 46/46 Super Path Posterior 1 year
Yan et al. 2017 PC 70/103 Super Path Lateral (Hardinge) 15 months
Yang et al. 2010 PRC blind 55/55 Modified Anterolateral Posterolateral 3 years
Yuan et al. 2018 PRC 40/30 Super Path Posterolateral 6-18 months
Zhao et al. 2017 PC 60/92 Direct anterior Posterolateral 2-2.5 years

Abbreviations: PRC: Prospectively Randomized Controlled; PC: Prospectively Controlled; MI: Minimally Invasive [40-69].

Operating time

The operating time (incision-suture time) was recorded in
28 studies and the consensus was that MIS THA took longer than
conventional approaches. Figure 4 shows the mean operating times
for the different approaches. In four publications, the operating time
was not described in detail. All in all, 10/24 (41%) of the studies
reported a significant (p <0.05) shorter operating time for standard
approaches.

Blood loss

Blood loss was recorded with intraoperative measurements of
blood loss in milliliters. Less blood loss for the MIS approaches were
described in 9/16 (56%) studies.

Creatine kinase and myoglobulin concentration

The Creatine kinase concentration was measured in a total of 7/30

(23%) studies. Ouyang et al. reported a significantly lower Creatine
kinase concentration through the Super Path approach. Furthermore,
6/30 (20%) studies measured the concentration of myoglobin in the
blood.

Analgesics and visual analogue scale (VAS)

In 4/4 (100%) studies, patients needed less analgesics after MIS
THA. This was also reflected in the evaluation of the visual analogue
scale. Overall, 7/10 (70%) studies noticed significantly lower
postoperative pain on a visual analogue scale after MIS THA.

Trendelenburg sign

The incidence of the trendelenburg sign (as a correlate for weak or
paralyzed abductor muscles of the hip) was evaluated in the context
of two study protocols. No difference between MIS and conventional
THA was reported in the study by Sendtner et al. [73] and Mueller et
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Table 2: To ensure comparability, the p-values were given with a significance level of p <0.05 (5%). The minimally invasive approaches showed better results in the
green marked fields and the standard approaches in the red fields.

Authors Incision Operatlgn time Blood loss [ml] Cr.eatlne Myoglobl.n Analgesics VAS Trendglenburg HHS SF 36/ Hospital Postoper§t|ve . Im.plar.n
[cm] [min] kinase | concentration sign postop SF 12 stay complications | inclination
Alecci et al. - 89/81 | Mianterior P<0.05 - - - Mi anterior - - - 7/10 - -
< Lateral
?i?amaniam 83/91.8 87.5/78.0 T)';:'e':: 4.2/60 02005
P=0.04 P=0.051 P=0.004 : )
ctal 0.048 0.05 P=0.061 0.00:
Brismar et al 101/80 P<0.05 | 325/300 P>0.05 DA<DL DA P<0.05 DA P<0.05 DA 7/0 P>0.05
| i } P>0.05 ) i P=0.006 )
102/121/110/77 rléagiz;
lateral vs. e
DArigoetal. - (ateral vs. 4 ior P=0.004/ - : : : : P>0.05 . p>g05 | Sandardlateral o oo
MI anterior anterolateral P=0.003
P=0.013)
P=0.007
Dienstknecht | 9.3/13.4 . X Micro-hip
=0. - <0. - - - - - - - >0.
Tetal P<0.01 60/68 P=0.021 | Micro-hip P<0.001 P<0.05 P>0.05
Fink et al. - - MIS > P P>0.05 P>0.05 MIS<P - - - - - P>0.05 P>0.05
Goosenetal. | 7.8/18 AL <PL P>0.05 P>0.05 P>0.05 - - - 77172 - - P>0.05 47°147°
9-12/8- Direct
Hozack et al. 12 P>0.05 P>0.05 - - - P>0.05 - 935(;8085.6 anterior P>0.05 P>0.05
P>0.05 i P<0.05
lichmann 119/107 MI anterior 11/12
- =0. - - - - <0. >0. >0.
etal. P<0.001 700/700 P=0.291 P<0.05 MIS P<0.05 P<0.001 P>0.05 P>0.05
42.5°/42.5°
i R R R R R R R R R _ R 0,/2% P=
Kawarai et al. 5%/2% P=0.275 P=0.927
AL >
Martin et al. - AL > Transgluteal - - P>0.05 - - P>0.05 P>0.05 P>0.05 P>0.05 P>0.05
Transgluteal
Mas Martinez . Posterior Posterior P<0.05 . . . . . Super Path P>0.05 . P>0.05
etal. P<0.05 >P
Matziolis - - - - - - - - 84/86 - - - 45.9°45.5°
etal.
M hl
eta;‘mc & | gona 77191 502/660 P>0.05 MIS <L 87/78 P>0.05 46.3°/45.3°
Ww.J,
Moullhade 385/479 285.7/266 88.2/76 43.2/39.6 9/10 46°/47°
- 71 P<0.001 P>0. T I | - - P>0.
etal. 93/71 P<0.00 >0.05 P=0.04 P=0.68 ransgluteal P<0.001 | P>0.05 | P>005 >0.05 P>0.05
P<0.001
Muller et al. 8/10.4 51/50 - - MIS <L - - 1/6 80/76 - - - -
Super Super
Posterolateral S Path Si Path
Ouyangetal.  Path 025800?)?& P>0.05 “F’f‘; 02 . . Path . “F’f(: 0: . P=0.640 = 1/0 P>0.05 P>0.05
P=0.041 ) ) P<0.05 i
Pogliacomi 600.1/629.4 91.39/91.51 46.1°/46.8°
etal. ) 93/90 P>0.05 ) ) ) P<0.05 ) P>0.05 i ) ) P>0.05
. 92.4/91.43 Anterior 38.6/40.3°
. >0 >0.
Reichert et al P>0.05 P=0.477 P=0.017 P>0.05 P>0.05
Posterolateral
. >0, >0).
Rykov et al P=0.001 P>0.05 P>0.05
8.5/15.5 92/92 47°/149°
. <0. <0. <0. <0. >0.
Sendter et al P<0.05 77/69 P<0.05 MH P<0.05 P<0.05 P<0.05 P>0.05 3/0 P>0.05 P>0.05
Sirtori et al. P>0.05 DAA P<0.05 Min-DAA DAA>PL  DAA>PL
P<0.05
Varela
Egocheaga P>0.05 P>0.05 MIS <P MIS <P P>0.05 P>0.05
etal.
MI P<0.05
Wayne et al. 115/98 P<0.05 | Ml anterior P<0.05 hospital X1 P>0.05
stay
Wohlrab et al. 57/61 P>0.05 MIS <L P>0.05 96/91 P>0.05 48.3°/48.9°
Super Super
Xie et al. Path P>0.05 P>0.05 Path s“Ff’f(; g:m s“;f(; E:‘h P>0.05 P>0.05
P<0.05 P<0.05 i i
Super Lateral . Super
Lateral (Hard Si Path Si Path
Yan et al. path | (Hardinge) | o erik(o 3'5 inge) Path “Ff’f[; 0: “Ff’f(; 0: P>0.05
P<0.05 P<0.05 i P<0.05 i i
7.5/15.2 Modified 83.80/74.96 48.3°/48.9°
Y t al. 78/74 P>0.05 | 376/605 P<0.01
angetal | p<o.o1 AL P<0.01 P<0.01 P>0.05
Super Super Path Super Path Super Path
Yuan et al. Path P<0.05 P<0.05 P>0.05 P<0.05 P>0.05
P<0.05
Posterolateral Posterolateral DAA DAA Group
. <0 >0). >().
Zhao et al P<0.05 P<0.05 P<0.05 DAA P<0.05 P<0.05 P>0.05 P>0.05

Abbreviations: MI: Minimal Invasive Approach; AL: Anterolateral Approach; DAA: Direct Anterior Approach; L: Lateral Approach; P: Posterior Approach; p: p-values -
Significance Level; X1: MI: Significant (p <0.05) increase in intraoperative femur fracture, significantly (p <0.05) fewer infections but higher rate of nerve damage and
higher percentage of acetabular component malposition.

al. [70] pointed out that one patient after MIS THA and six patients
with the conventional lateral approach had a positive trendelenburg

sign.

Harris hip score

All in all a significant (p <0.05) difference in the postoperative

HHS was described in 8/23 (35%) papers. One study found a similar
HHS one-year post surgery. It should be noted that the studies
covered different study periods. One study reported 5 years, one 3
years, two 2 years, one 15 months, ten 1 year, three 6 months, three

3 months and two 6 weeks follow up. The mean Harris Hip Score
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Figure 4: The mean value operating time was recorded in 14 studies and the consensus was that the MIS THA took longer than either the lateral, anterolateral or
posterior approaches. All significant (p <0.05) results are marked with an asterisk.
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Figure 5: The mean value Harris Hip Score was recorded in 12 studies. The consensus was that patients after MIS THA had a higher mean value Harris Hip Score,

in 9/12 (75%) studies. All significant (p <0.05) results are marked with an asterisk.

(HHS) was published in 12 of the 23 publications, as you can see in
Figure 5.

Short Form Health - SF 36 and SF 12

The SF36 or SF12 was analysed in 8 study groups. Overall, 7/7
(100%) of the analysed studies reported an improved health-related
quality of life for MIS THA when compared to standard THA. In one
publication, it was not described in detail which approach performed
better in mean value.

Hospital stays
The length of stay was analysed in a total of 15/30 (50%) studies.

In 10/15 (67%) studies a shorter hospital stay was reported for MIS
THA when compared to the conventional approach. In five out of
15 publications detailed information in terms of mean value were
missing.

Postoperative complications

All in all, 20/21 (95%) studies reported similar post-operative
complications (rate of nerve damage, intraoperative femur fracture
or infection rate) between THAs undertaken using the MIS THA and
conventional approaches. Only D Arrigo et al. described significant
(p <0.05) lower complications with a standard lateral approach.
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Implant inclination

Table 2 shows the differences in the inclination angle of the
acetabular cups. In summary, 21/21 (100%) studies reported no
significance difference between the post-operative inclination of the
acetabular cup between MIS and standard THA.

Discussion

Our comprehensive literature analysis with a focus on the most
recent data from clinically relevant studies comparing traditional and
MIS approaches for THA indicate that a less traumatic hip approach
results in reduced immediate postoperative pain, better hip function
and higher quality of life in the early postoperative period.

Some studies in our analysis could not clearly show how the course
of the operation continued after the MIS THA skin incision. Whether
the surgical technique was similar in all study, protocols or which
steps were different to the conventional one could not be evaluated.
Some studies explicitly pointed out that no special instruments were
required [71]. There is a broad consensus amongst orthopaedic
surgeons, that the main focus of MIS THA is not primarily a smaller
skin incision but rather a maximum soft tissue protection without
unnecessary detachment of muscle and tendon attachments. The
Literature experience with several thousand MIS THA (via a Micro-
Hip®© approach) confirms that angled milling and impact instruments
are indispensable during cup preparation in order to avoid soft tissue
damage and cosmetically unsatisfactory scar formation [72-74].

When analyzing the current evidence for MIS THA, we found
advantages such as reduced risk of dislocation, faster recovery and less
pain. Disadvantages of any MIS THA approach include the learning
curve and sometimes a cumbersome positioning of the patient during
surgery. Furthermore, MIS THA may be difficult to use on obese and
pre-operated patients. Some studies from the beginning of MIS THA
report an increased operation time. Newer studies could not confirm
this observation. It seems that the longer time of surgery for the MIS
THA approach may be attributed to the learning curve in different
studies.

The rate of perioperative complications for minimally invasive
surgery varies between zero and 26% [75]. Mjaaland et al. [76]
and Kawarai et al. [77] described an unexpectedly high number of
complications occurred in the DA group, presumably related to a
more demanding surgical technique. Special care should be therefore
taken for patients undergoing MIS THA in a supine position.
Goulding et al. 78] defined the incidence of lateral femoral cutaneous
nerve neuropraxia as a frequent complication after anterior approach
THA.

In addition to the lower blood loss, studies of recent years
confirmed faster rehabilitation after MIS THA. The advantages
regarding the rehabilitation phase are concentrated in the first
postoperative months. From the 12th postoperative week onwards,
no superiority for the MIS THA patient group can be detected. In
summary, it seems that the hospital stays and/or the duration of the
convalescence and therefore socio-economic costs for the health
system can be reduced by MIS THA procedures predominantly
during the first postoperative months [79-81]. On the other hand,
the literature search of Llody et al. indicate, “There is insufficient
evidence to indicate that surgical technique alone makes a significant

difference to recovery” [83]. Important is, as Kehlet et al. emphasized,
“first better, then faster” [82].

Most of the randomized trial study results may have been
affected by bias since patients and caregivers could not be blinded.
Additionally, the location of the scar revealed the approach. Many
of these included studies were published at a decade were the
method was not widespread, possibly reducing the risk of different
expectations linked to either method. Patients were treated by the
same postoperative protocol and the results were recorded by a
physiotherapist not involved in the recruitment of patients. It is
possible that the functional tests used were not demanding enough
to detect differences between groups at later time points. Luna et
al. accentuate patient reported outcomes should not be used as the
only measure of recovery after THA because early improvement in
patient-reported physical function (HOOS) does not correlate with
objectively assessed function. Due to the missing information in some
studies, it was unfortunately not possible to correlate with objectively
assessed function [84].

Only few studies considered possible confounding factors
that could play a major role in comparative studies. For example,
analgesic, anaesthetic the pre-operative level of haemoglobin and
medical comorbidities affect the interoperative loss of blood etc.
Further studies should account for these effects.

Expert Opinion

The question is: What are the clearly measurable advantages
of minimally invasive surgery in total hip arthroplasty? Naturally,
any literature search must be interpreted with caution as MIS and
conventional groups differed in many important ways such as BMI
or operator experience between the different studies. However,
according to the current data and our own experience MIS THA
enables a faster return to postoperative functioning due to reduced
tissue trauma, lower blood loss and less pain after surgery. These
advantages with regard to the rehabilitation phase are concentrated in
the first postoperative months. From a socio-economic perspective,
shorter hospital stay and a quicker convalescence have the potential
to reduce costs for the health care system. Still too often, the term
“minimally invasive” is still only associated with a smaller incision
length and various invasive, transmuscular approaches (such as the
lateral or posterior approach) have been labelled as “MIS”, “Micro”
or “Mini” only be reducing the incision length but without avoiding
detaching the tendon insertions of the stabilizing musculature
around the hip joint. However, a true muscle-sparing hip pathway
is made through the natural planes between muscle bodies until
the joint capsule is reached. From a biomechanical perspective,
the preservation of the abductor muscles and the preservation of
proprioceptive functioning of the hip aid early rehabilitation. MIS
THA may not necessarily be suited for orthopaedic surgeons who
perform the procedure only occasionally. The learning curve is
long and especially the added technical difficulty caused by reduced
visualization may cause higher complication rates in less experienced
hands. THA in obese patients or patients with a very stiff musculature
can make a minimally invasive approach technically more difficult.
Especially in these patients, there is a greater risk of traumatizing the
wound edges with retractors. At the same time, clinical data and our
own experience demonstrate that MIS THA is a safe procedure in
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high volume centers for hip surgery.

A final judgement about the advantages of MIS THA is limited by
the fact that many of the analysed studies did not consider possible
confounding factors that could play a major role in comparative
studies. In the end, the success of THA is multifactorial. Regardless
of which approach is preferred for THA, it is important to find an
optimised compromise amongst hip biomechanics, tribology, and
post-surgery functionality. Orientation of the prosthetic components
is one of the critical factors during THA in order to achieve stable
joint and ideal range of motion so that the patient could accomplish
their activities of daily living. Intraoperative radiograph using digital
image intensifier and/or the use of navigation or robotic systems
is recommended to verify correct trial implant positioning and to
assure correct offset and leg length. Precise preoperative templating
remains an essential for prerequisite for an accurate reconstruction
of the hip joint. In this overall concept, MIS THA plays an important
role in order to maintain this procedure as one of the most successful
procedures in orthopaedic surgery.
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