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Total Hip Arthroplasty (THA) may be performed through various approaches; however,
depending on the surgical position of the patient, the superiority of lateral or supine
position is still debated. The aim of this systematic review and meta-analysis was to
compare the supine versus lateral position in THA in terms of intraoperative and
postoperative outcomes and component placement. The systematic literature search was
performed by the use of Cochrane Central, Pub-Med-Medline, and Google Scholar in
order to select studies that evaluated clinical outcomes and the outliers of cup alignment
for inclination and anteversion between supine and lateral position for hip arthroplasty.
Finally, 9 articles were included in this review. The meta-analysis showed no significant
differences between the two groups for clinical outcomes, unless for blood loss and VAS
(respectively p = 0.05 and p = 0.004 in favour of lateral decubitus). Regarding the number
of outliers, the supine decubitus showed significant differences only for the cup
anteversion (p = 0.01). However, more prospective studies with a longer follow-up that
analyze both clinical and radiological parameters are needed to assess the superiority of
supine or lateral patient position for total hip arthroplasty.

1. INTRODUCTION

Total Hip Arthroplasty (THA) is considered the most effec-
tive treatment for end-stage degenerative hip osteoarthri-
tis (OA), providing pain relief, restoring joint function, and
improving patient’s quality of life.! For the successful out-
come of the procedure, it is important to maximize the
impingement-free range of motion, recreate appropriate
offset, and equalize limb length discrepancies.? Various ap-
proaches may be performed during surgery and the most
commonly used include the posterior, posterolateral, direct
anterior, anterolateral, and direct lateral approaches. De-
pending on the position of the patient, anterior approaches
can be performed in either the supine (Anterior approach
in supine position and Anterolateral supine approach) or
lateral decubitus (Direct anterior approach in lateral decu-
bitus and Anterolateral lateral approach) as well as direct
lateral approaches, while posterior approaches require the
patient to stay in lateral decubitus. In lateral decubitus the
patient is placed with the hip to operate on the top. Ade-
quate padding is then required with double support, on the
front for the superior iliac spine and back for the sacrum, to
keep the patient’s position and sustain the bony pelvis (Fig-
ure A and B). In the supine position the patient is placed
supine on the table, with an arch to support the ipsilat-

eral arm and a table attachment at the contralateral hip to
stabilize the patient during surgery (Figure C). All of the
approaches have a series of advantage and disadvantage:
direct anterior approach preserves the integrity of the mus-
cular tissue and posterior capsule, resulting in less soft tis-
sue damage and reducing the risk of dislocation, but has a
higher risk of lateral femoral cutaneous nerve injury 4 and
it is also associated with a series of complications, such as
femoral and trochanteric fractures, femoral and acetabular
perforation and dislocation if performed in the supine po-
sition, while may lead to a cup malposition if performed
in lateral decubitus.> Anterolateral approach provides bet-
ter visualization of the acetabulum, allowing to preserve
the integrity of the posterior capsular structures and short
external rotators, and a low dislocation rate, but it may
also lead to an increased incidence of abductor dysfunc-
tion when performed in supine position.® The direct lat-
eral approach provides extensive exposure to the femur and
has a low dislocation rate, while the posterior approach is
the most commonly used but spares the abductor muscles.”
Also patient position during surgery influences the success
of the procedure, particularly in terms of acetabular cup
orientation.8 However, the superiority of lateral or supine
patient position is still debated. In daily clinical practice,
this meta-analysis is useful for evaluating the pros and cons
of each position (blood loss, operation time, limb length
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Figure C.

discrepancy and component placement) that must be eval-
uated when choosing a surgical approach. The aim of this
systematic review and meta-analysis was to compare the
supine versus lateral patient position in hip arthroplasty
in terms of intraoperative and postoperative outcomes and
component placement.

2. MATERIALS AND METHODS

This study was carried out according with the Preferred Re-
porting Items for Systematic Reviews and Meta-Analysis
(PRISMA) guidelines. In this systematic review, we included
studies that evaluated the role of patient surgical posi-
tioning on hip arthroplasty component placement and out-

comes. We focused mainly on the patient’s decubitus for
hip arthroplasty. Therefore, we included both studies that
performed a similar approach in the two positions and
studies that compared different hip approaches in the two
positions.

2.1. INCLUSION CRITERIA

The inclusion criteria were Cohort studies, Observational
studies and Case Series (CS) in the English language, which
compared the outliers of cup alignment for inclination and
anteversion and intraoperative and postoperative clinical
outcomes between supine and lateral position for patients
who underwent THA. We excluded systematic reviews, non-
human studies, studies in non-English language and stud-
ies that did not assess clinical or radiological comparison
between the two patient positions.

2.2. SEARCH METHODS

The systematic literature research was performed by the
use of Cochrane Central, PubMed-Medline, and Google
Scholar, using the following search strings: “((arthroplasty,
hip  replacement[]MeSH Terms]) AND (position,
supine[MeSH Terms]) OR (supine[Title]))) AND (Hip|[Title])”
and “((arthroplasty, hip replacement[MeSH Terms]) AND
(patient positioning[MeSH Terms])) AND (Hip[Title])”. The
reference lists of the included studies were checked to
achieve further eligible studies. After removing duplicates,
two independent reviewers (G.P. and G.T.) checked the ab-
stracts and subsequently read the full text of eligible arti-
cles in order to choose the included studies for this review
and meta-analysis. Any divergence was discussed with the
third review author (R.P.).

2.3. DATA COLLECTION, ANALYSIS, AND OUTCOMES

Two independent reviewers (G.P. and G.T.) performed the
extraction of the following data: authors, year of publica-
tion, type of study, level of evidence (LOE), numbers of
participants, with age, sex and body mass index (BMI) for
both lateral and supine decubitus groups, diagnosis, proce-
dure with kind of approach and follow-up. The component
placement was assessed by cup inclination, cup antever-
sion and stem anteversion. Arthroplasty outcomes included
blood loss, operation time, incision length, limb length dis-
crepancy, hospital stay, Harris Hip Score (HHS) and Visual
Analogue Scale (VAS).

2.4. RISK OF BIAS ASSESSMENT

Two reviewers (G.P. and G.T.) used the Methodological In-
dex for Non-Randomized Studies (MINORS) score to evalu-
ate the methodological quality of non-randomized studies.
For comparative studies, as included in this review, it pre-
sets 12 items ranging from 0 to 2, for a total maximum of
24 points.
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2.5. STATISTICAL ANALYSIS

A meta-analysis was assessed using the Review Manager
(RevMan) software Version 5.4.1. The component place-
ment was reported as odds ratio (OR) with 95% confidence
intervals. For the calculation of the outliers of cup align-
ment, we considered the number of cups outside the target
zone, which is represented by an inclination angle of 40°
* 10° and an anteversion angle of 20° * 10°. Hip arthro-
plasty outcomes, including both intraoperative and post-
operative outcomes in lateral and supine position, were
shown as mean difference (MD) with 95% confidence in-
tervals. The heterogeneity was assessed by the I2 test. In
cases of low heterogeneity (12 < 55%), a fixed-effect model
was used; whereas a random-effect model was performed
for high heterogeneity. The statistical significance of the
results was set at p < 0.05.

3. RESULTS
3.1. RESULTS OF THE SEARCH

The literature search identified 242 articles. After the re-
moval of duplicates, 236 studies were screened on title and
abstract. Fifty-three articles were read in full text, and 44
of those were excluded for the following reasons: no posi-
tioning comparison, comparison of multiple approaches in
a single positioning, navigated surgery, evaluation of out-
of-focus outcomes. Thus, 9 articles were included in this re-
view. Finally, 7 articles were included in the meta-analysis

(Figure 1).
3.2. INCLUDED STUDIES

The studies were one Randomized controlled study, 3 Ret-
rospective Cohort Studies (RCS), one Retrospective Obser-
vational Study (ROS) and 4 retrospective Case Series. 4
studies focused more on component placement and outliers
of cup alignment 8-11 while the other 4 studies evaluated
mostly intraoperative and postoperative outcomes. 1215
The remaining study!® was not included in the meta-analy-
sis due to the absence of the researched parameters.

3.3. DEMOGRAPHIC DATA

The overall number of participants was 662 in the lateral
decubitus group and 509 in the supine decubitus group
(Table 1). In 8 studies a Total Hip Arthroplasty (THA) was
performed, while in one study!3 the patients underwent
hip Hemi-Arthroplasty (HA) due to femoral neck fracture
(FNF), thus leading to the removal of this study from the
meta-analysis. For the participants treated with THA the
mean age ranged from 57.9 to 72.3 years. The gender distri-
bution showed a prevalence of females, which ranged from
47.8% to 91.8% of the participants. BMI of the included pa-
tients ranged from 20.2 to 32.9. The approach used by the
surgeon were: Direct Anterior Approach (DAA) in 4 stud-
ies, Direct Lateral Approach (DLA) in 3 studies, Posterior
Approach (PA) in 3 studies, Anterolateral Lateral approach
(ALL) in 3 studies, Anterolateral Supine approach (ALS) in 3

studies, Posterolateral approach (PL) in one study. The fol-
low-up was reported in 5 studies and ranged from 3 to 35.4
month.

3.4. CLINICAL OUTCOME DATA

For the component placement, cup inclination was assessed
in 8 studies, cup anteversion was evaluated in 7 studies and
stem anteversion was shown in 2 studies. Instead, regard-
ing arthroplasty outcomes, HHS was evaluated in 3 studies,
VAS was reported in 2 studies and Japanese Orthopedic As-
sociation (JOA) was shown in one study (Table 2).

3.5. RADIOLOGICAL EVALUATION

In two studies®10 radiography was not used to assess the
intra-operative cup alignment. Instead, Grammatopoulos
et al.l7 produced an intraoperative anteroposterior (AP)
pelvic radiograph both in lateral and supine position, after
the introduction of the acetabular component. Finally, in
the study by Takada et al.!! intraoperative radiographic cup
inclination and anteversion were marked with a conven-
tional manual goniometer. Moreover, Grammatopoulos et
al.17 measured the inclination and anteversion of the ac-
etabular component from the intra- and postoperative radi-
ographs by a validated software. Kishimura et al.10 assessed
post-operative up alignment and outliers using 3D-CT im-
ages. Takada et al.1l described the radiographic anteversion
as the angle between the acetabular axis and the coronal
plane, and the radiographic inclination as the angle be-
tween the longitudinal axis of the body and the acetabular
axis projected on to the coronal plane. Finally, Innmann et
al.? performed 6-week postoperative radiographs and eval-
uated cup inclination as the angle between the
transteardrop line and the line connecting the most supe-
rior and inferior aspect of the cup.

3.6. METHODOLOGICAL EVALUATION

The (MINORS) score for the included studies ranged from
16 to 22, with a mean value of 19, showing a good method-
ological quality of non-randomized studies. More precisely,
all the studies presented adequate aims, inclusion of pa-
tients, collection of data and endpoints. Moreover, all the
articles analyzed adequate contemporary groups with base-
line equivalence (Table 3).

3.7. EFFECT OF INTERVENTION

The meta-analysis was performed to evaluate intraopera-
tive and postoperative outcomes and component placement
between supine and lateral decubitus for hip arthroplasty.
Blood loss resulted significantly lower in lateral position
(MD -25.61, 95% CI -51.56 to —0.34, p = 0.05) (Figure 2).
The operation time showed a shorter duration of surgery
in favour of lateral decubitus (MD -20.69, 95% CI -44.50
to —3.12). However, the difference was not significant (p =
0.09) (Figure 3). The incision length was shorter in lateral
position compared to supine position (MD -2.56, 95% CI
-7.95 to -2.83), but there was no significant difference (p
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Table 1. Demographic data of the included studies.

Author (Year) Type of study LOE Lateral Decubitus Supine Decubitus Diagnosis Procedure Approach Fo::c;)w-
N. Age Sex BMI N. Age Sex BMI
(y)
33.3% 31.1%
58.2 57.9 FNF (59)
Guler et al. M 29.0 M 29.3 ’ 35.4
RCS 1l 54 + 4 45 + ! AVN (33) THA DLA
12 0, 0, ’
(2020) 122 66#7/3 +2.1 130 68|.:9A +20 OA(7) months
52.2% 51.2%
72.3 719
Zhao et al. M, 29.8 M, 24.7 15.6
(2021) 15 RCS i 46 108 47.8% £34 43 121 48.8% £25 OA THA DAA months
. F . F
DLA(9),
PA (50) or
23.7% 23.7% o (89)
Kamo et al. M, M, . . 10+ 9
(2019) 13 RCS 1 148 82.5 76.3% 20.5 46 82.7 76.3% 20.2 FNF hip HA lateral; months
F* F * ALS (25)
or DAA
(21) for
supine
20.6% 66.7 8.1% OA (80),
Ukai et al. (2021) 65+ M, 23.9 ) M, 224 ION (14), ALS and 6
14 ROS v 63 118 79.4% | 29 37 iy 919% | +36 RDC (2), THA PL months
F ’ F RA (4)
47% 47%
Grammatopoulos Retrospective 67 + M, 28.5 67 + M, 28.5 DAA and
etal. (2018)17 cs v 154 9 53%F £6° 167 9 53%F £6° OA THA PA \
. 22.6% 13.8% modified
Takadaetal. Randomsed | a1 66.> M, 248 ” 643 M, 234 OA(54), THA Watson- 3
(2019) 11 stud 123 77.4% +4.9 121 86.2% £41 ION (6) Jone ALS months
Y : F : F and ALL
15.5% modified
0,
Kishimura et al. Retrospective Y, 84 6?_'7 IIZIA 23.0 58 6?_'6 M, 234 IOOA'\flfs)) THA Watson- \
(2019) 10 Cs N ' +3.3 S 84.5% +43 (12) Jone ALS
10.5 81%F 13.6 RDC(2)
F and ALL
o) O, 1
Innmann et al. Retrospective 64.3 38.5% 25.4 66.3 0% 26.1 OAor ALL wiht
(2015)9 cs \Y 52 £99 M, 26 54 + M, +37 AVN THA MIS and \
- 61.5% - 124 50% F - DLA
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Author (Year) Type of study LOE Lateral Decubitus Supine Decubitus Diagnosis Procedure Approach Fo::c:)w-
F
. 58.55 3243 58.00 32.92
Jietal 2015)16 | Retrospective v 30 + \ + 30 + \ + oA THA DA and \
9.07 442 6.33 5.14

RCS: Retrospective Cohort Study; CS: Case Series; ROS: Retrospective Observational Study; LOE: Levels Of Evidence; N.: Number of participants; y: years; F: female; M: male; BMI: Body Mass Index; FNF: Femoral Neck Fractures; AVN: Avascular Necrosis; OA: Osteoarthritis;
ION: Idiopathic Osteonecrosis; RDC: Rapidly Destructive Coxopathy; RA: Rheumatoid Arthritis; THA: Total Hip Arthroplasty; HA: Hemi-Arthroplasty DLA: Direct Lateral Approach; DAA: Direct Anterior Approach; PA: Posterior Approach; SA: Superior Approach; ALS: An-
terolateral Supine approach; PL: Posterolateral approach; ALL: Anterolateral Lateral approach; MIS: Minimal Invasive Surgery. * the values concern the total of participants

Orthopedic Reviews 5



The role of patient surgical positioning on hip arthroplasty component placement and clinical outcomes: a systematic re-view and meta-analysis

Table 2. Clinical outcome data of the included studies.

Study HHS VAS JOA score Cup |n<(:!;nat|on Cup an:;e)versmn Stem an(tot)eversmn
pre post pre post pre post
33,7+ 90,9 +
Guler L 6.7 34 48.1+6.5
32,3+ 90,6 +
S 55 44 474+57
Zhao L 3514 947 6511 1.1£0.1 425431 159453
8,6 9,5
s 355 739+ 6614 12402 437+4.4 16742
9,3 9,8
. 84.7 + 11.7 £
Ukai L 143 179 394+7 249+11.9 30.4+10.6
85.3+
S 181 16+18.4 41.7+6.3 26.3+14.7 30.8+15.2
Grammatopoulos L 38.8+10 23.6+10
S 411+ 6 2277
494 + 89.9+
Takada L 118 88 41.9+53 21.0+6.8 274+124
521+ 925+
S 123 79 39.0+3.0 19.3+5.6 33.9+12.8
Kishimura L 38.8+5.4 18.4+6.1
S 37.1+70 21.9+4.9
Innmann L 48+ 15 \ 429+54 220+8.8
S 54+18 \ 35.9+43 18.1+6.2
Ji L 39.29+4.58 21.31+4.04
S 4298+ 1.81 22.88+1.38

HHS: Harris Hip Score; VAS: Visual Analogue Scale; JOA: Japanese Orthopedic Association; L: Lateral; S: Supine.
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Inclusion Endpoints Unbiased Lossto Prospective Baseline
Stated Collection poir assessment of Follow- follow up Pe Control Contemporary X Statistical
Study R of appropriate calculation of equivalence Total
aim atients of data to the aim the study up less the study size group groups of grouns analyses
P endpoint than®% Y group
Guler 2 2 2 2 0 2 2 0 2 2 2 2 20
Zhao 2 2 2 2 0 2 2 1 2 2 2 2 21
Kamo 2 2 2 2 0 2 2 0 2 2 2 2 20
Ukai 2 2 2 2 1 1 2 0 2 2 2 2 20
Grammatopoulos 2 2 2 2 0 0 0 0 2 2 2 2 16
Takada 2 2 2 2 1 1 2 2 2 2 2 2 22
Kishimura 2 2 2 2 0 0 0 2 2 2 2 2 18
Innmann 2 2 2 2 0 0 0 1 2 2 2 2 17
Ji 2 2 2 2 0 0 0 0 2 2 2 2 16
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Figure 1. Flowchart of the article selection process.

Lateral Supine Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Guler 2020 275.2 b66.8 54 3116 7O0.7 45 33.2% -36.40[-63.68, -9.12] —
Takada 2019 208.6 90 31 265.7 131.2 29 14.7% -57.10[-114.41, 0.21]
Zhao 2021 100.4 7.5 46 110.2 8.6 43 52.0% -9.80([-13.16, -6.44) | |
Total (95% CI) 131 117 100.0% -25.61 [-51.56, 0.34] —engifiiion.—

i 2 _ E 2 _ _ T - } | } |
Heterogeneity: Tau® = 333.88; Chi* = 6.16, df = 2 (P = 0.05); I’ = 68% —1ho 5 ) s 100

Test for overall effect: Z = 1.93 (P = 0.05)
Figure 2. Blood loss.

= 0.35) (Figure 4). Conversely, the limb length discrepancy
was lower in supine decubitus (MD 2.54, 95% CI -3.63 to
8.71), without significant differences (p = 0.42) (Figure 5).
Also the hospital stay was shorter in supine decubitus com-
pared to lateral (MD 1.22, 95% CI -2.30 to 4.75), without
significant differences (p = 0.50) (Figure 6).

Regarding postoperative outcomes, HHS showed higher
increase in lateral group (MD 0.37, 95% CI -1.10 to 1.83),
therefore the improvement was not statistically significant
(p = 0.62) (Figure 7). VAS showed a significant reduction of
pain in lateral position (SMD -0.43, 95% CI —0.72 to -0.13,
p = 0.004) (Figure 8).

Regarding the component placement, the outliers for
cup inclination were lower after arthroplasty in supine de-
cubitus (OR 2.13, 95% CI 0.24 to 19.24), but there was no
significant difference (p = 0.50) (Figure 9). Instead, the out-

Favours [Lateral] Favours [Supine]

liers for cup anteversion were significantly lower in supine
position (OR 2.89, 95% CI 1.26 to 6.65, p = 0.01) (Figure 10).

4. DISCUSSION

The aim of this study was to analyze the comparison be-
tween supine and lateral position for THA regarding in-
traoperative and postoperative outcomes and component
placement. In line with current literature,8:19 blood loss
resulted lower performing surgery in lateral position. Also,
surgical time and the incision length were shorter in lateral
decubitus, while limb length and hospital stay were lower
in supine position, without a significant difference. Lateral
position showed better results in terms of clinical out-
comes, analyzing both Harris Hip Score and VAS scale,
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Lateral Supine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Guler 2020 66.7 15.1 54 82 15.4 45 27.8% -15.30([-21.34, -9.26) ——
Takada 2019 79.9 24.1 31 B2 33.8 29 25.5% -2.10 [-17.04, 12.84] —
Ukai 2021 58.9 15.7 63 112 29.5 37 26.9% -53.10([-63.37, -42.83) —
Zhao 2021 60.9 10.3 46 69.1 97 43 19.9% -8.20 [-37.34, 20.94] i
Total (95% CI) 194 154 100.0% -20.69 [-44.50, 3.12] e PR
Heterogeneity: Tau® = 521.71; Chi* = 47.66, df = 3 (P < 0.00001); I* = 94% _5'0 —iIS 5 215 S=0
Test for overall effect: Z = 1.70 (P = 0.09) Favours [Lateral] Favours [Supine]
Figure 3. Operation time.
Lateral Supine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Guler 2020 139 1.7 54 19.2 1.5 45 50.3% -5.30 [-5.93, -4.67) L
Zhao 2021 10.3 2.1 46 10.1 2.7 43 49.7% 0.20 [-0.81, 1.21]
Total (95% CI) 100 88 100.0% -2.56 [-7.95, 2.83]
Heterogeneity: Tau® = 14.94; Chi* = 82.00, df = 1 (P < 0.00001); I’ = 99% _1' —IS } 1=0
Test for overall effect: Z = 0.93 (P = 0.35) Favours [Lateral] Favours [Supine]
Figure 4. Incision length.
Lateral Supine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Guler 2020 4 5 54 4 5 45 33.0% 0.00[-1.98, 1.98] —
Innmann 2015 3 4.8 52 3.5 46 54 33.2% -0.50([-2.29, 1.29] ——
Zhao 2021 16 3 46 g 2 43  33.B% 8.00 [6.95, 9.05] ——
Total (95% CI) 152 142 100.0% 2.54 [-3.63, 8.71] —’
Heterogeneity: Tau® = 29.02; Chi* = 91.74, df = 2 (P < 0.00001); I* = 98% _1'0 —IS b g
Test for overall effect: Z = 0.81 (P = 0.42) Favours [Lateral] Favours [Supine]
Figure 5. Limb length discrepancy.
Lateral Supine Mean Difference Mean Difference
Study or Subgroup Mean 5SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
| Ukai 2021 186 4.1 63 15.5 3.6 37 47.9%  3.10 [1.56, 4.64]
Zhao 2021 6.7 1.2 46 7.2 1.4 43  52.1% -0.50([-1.04, 0.04)
Total (95% CI) 109 80 100.0% 1.22 [-2.30, 4.75]
Heterogeneity: Tau® = 6.13; Chi* = 18.67, df = 1 (P < 0.0001); I’ = 95% _I4 — 5 é ‘i
Test for overall effect: Z = 0.68 (P = 0.50) Favours [Lateral] Favours [Supine]
Figure 6. Hospital stay.
Later: Supine Mean Difference Mean Difference
Study or Subgroup _Mean  SD Total Mean D Total Weight IV, Fixed, 9% CI IV, Fixed, 95% C1
Tran 2021 o755 4 9o o8 43 135% a0lszisem
Hearogenaty CHF = 005, df = 1 @ 0825 g s (,L ¢
Testforoveral eflecc 7 = 0.49 (7.=.0.62) Favours [Supine] Favours [Lateral]
Figure 7. HHS.
Lateral Supine Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ukai 2021 11.7 17.2 63 16 18.4 37 52.3% -0.24 [-0.65, 0.17] —
Zhao 2021 1.1 0.1 46 1.2 4.2 43  47.7% -0.63 [-1.06, -0.21)] —
Total (95% CI) 109 80 100.0% -0.43[-0.72, -0.13] —~sEERE——
Heterogeneity: Chi* = 1.70, df = 1 (P = 0.19); I = 41% —Il —dl 3 b 0‘5 Ii

Test for overall effect: Z = 2.85 (P = 0.004)

Figure 8. VAS.

Favours [Lateral] Favours [Supine]

therefore the improvement in HHS was not statistically sig-
nificant (p = 0.62). As regards complications, the number

of intraoperative fractures and the rate of dislocations were
lower performing lateral decubitus. In particular, Kamo et
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Figure 9. Outliers of cup alignment for inclination.
Lateral Supine Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M=H, Random, 95% ClI
Grammatopoulos 2018 39 154 7 167 31.2% 7.75 [3.35, 17.95] B
Innmann 2015 15 52 8 54 28.4% 2.33 [0.89, 6.09] T &
Kishimura 2019 10 84 4 58 23.2% 1.82 [0.54, 6.13] o
Takada 2019 4 31 3 29 17.1% 1.28 [D.26, 6.30]
Total (95% CI) 321 308 100.0% 2.89 [1.26, 6.65] ——eEERe——
Total events 68 22
Heterogeneity: Tau® = 0.40; Chi* = 6.82, df = 3 (P = 0.08); I’ = 56% 3 IbS 0I2 § 2I0

Test for overall effect: Z= 2.50 (P = 0.01)
Figure 10. Outliers of cup alignment for anteversion.

al.13 reported that supine position may lead to great
trochanter fractures with a higher incidence compared to
lateral decubitus, which rather causes periprosthetic frac-
tures. Furthermore, we analyzed cup alignment, which is
one of the main determinants of outcome in THA, with a
recommended inclination angle of 40° + 10° and an antev-
ersion angle of 15° * 102.20 Supine decubitus reported a
lower number of outliers both in cup inclination and antev-
ersion. In accordance with these results, Grammatopoulous
et al.17 and Guler et al.12 deemed it easier to orient the
pelvis anatomy with the patient in supine position, which
permitted to achieve more accurate placement of the ac-
etabular cup, also because of better pelvic stability. Even
Takada et al.l! reported a higher accuracy in terms of ra-
diographic inclination and a reduced risk of outliers (10° >
aimed alignment) performing supine position in the ante-
rior approach, without any significant difference in cup an-
teversion. On the contrary, Kishimura et al.10 experienced a
higher rate of outliers of cup inclination using supine posi-
tion, probably because of the use of a pelvic positioner dur-
ing the surgery. Most of the studies reported no significant
differences in femoral stem alighment comparing the two
positions. Moreover, one of the benefits of the supine po-
sition is that allows the use of fluoroscopic image intensi-
fication that may help the correction and assessment com-
ponent positioning during the surgery, leading to a more
accurate alignment.2! Jil et al.1¢ indeed showed that fluo-
roscopy is more effective and accurate in supine position.
Also, BMI plays an important role when choosing the pa-
tient’s position. Guler et al.l2 found lower intraoperative
outcomes using supine position compared to lateral decu-
bitus in patients with body mass indices above 25 kg/m?.
Zhao et al.15 also suggested treating obese patients in lat-
eral decubitus, while supine position should be preferred
in thin patients. Concerning the functional outcome, Wang
et al.22 found an early functional recovery using the DAA
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approach instead of PL, while Ukai et al.l4 reported better
functional outcome, earlier use of cane and shorter hospital
stays performing ALS approach over PL, although patients
treated in ALS were more likely to experience weakness of
the anterior hip muscles during the first 6 months after
surgery. According to current evidence comparing out-
comes of total hip arthroplasty performed with the patient
in supine position versus in lateral position, we cannot
make any firm conclusion on the superiority of either ap-
proach. Lateral decubitus showed better results in terms
of intraoperative blood loss, surgical time, and incision
length. Additionally, the use of this position also leads to
better clinical outcomes and a lower risk of complications.
However, supine position reported superior outcomes ana-
lyzing limb length, hospital stay, and number of outliers in
terms of cup inclination and anteversion.

4.1. LIMITATIONS

The accuracy of the study may have been affected by the
fact that some studies compared supine position versus lat-
eral decubitus using the same surgical approach, while oth-
ers included different approaches. Moreover, there were not
enough studies to perform a subgroup analysis regarding
only DLA, DAA or the comparison between ALL and ALS in
order to achieve evidence. A limitation of the study was due
to the presence of homogenous surgical indications in the
studies. However, only one study in the meta-analysis in-
cluded patients affected by FNF other than OA. Other con-
founding factors concerned the heterogeneity among the
studies for the number of surgeons involved, the type of
implants and fixation, which may alter the intraoperative
outcomes, such as blood loss or operative time. Moreover,
different anesthesia, pain relievers and rehabilitation may
lead to bias in the postoperative outcome like VAS and HHS.
Another limitation was represented by the absence of ran-
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domized controlled trials, due to the nature of the inter-
ventions. Therefore, apart from one randomized controlled
study at level II of evidence, all the included studies were
retrospective studies at IIT or IV LOE. Moreover, only 5
studies reported a follow-up, which was quite short, with a
mean value of 14 months. Therefore, it was not possible to
assess the long-term complications of the two different ap-
proaches, limiting the analysis only for intraoperative and
perioperative complications.

5. CONCLUSION

This systematic review and meta-analysis showed no sig-
nificant differences between the two groups for clinical out-
comes, unless for blood loss and VAS, which presented sta-
tistical significance in favour of lateral decubitus
(respectively p = 0.05 and p = 0.004). Regarding the number
of outliers, the supine decubitus showed significant dif-
ferences only for the cup anteversion (p = 0.01). However,
more prospective studies with longer follow-up are needed
to assess the superiority of supine or lateral patient posi-
tion for THA. Moreover, studies should analyze both clini-
cal and radiological parameters in order to lead to a com-

plete evaluation of the correct decubitus position for each
patient.
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