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ABSTRACT

Background: The functional and clinical benefit of minimally invasive total hip arthroplasty (THA) is
well-known, but the literature reports impaired gait and posture parameters as compared to the gen-
eral population, especially following use of the anterior minimally invasive approach, which has more
severe impact on posture than the posterior approach. The reasons for this impairment, however, remain
unexplained. We therefore conducted a surface electromyography (SEMG) study of the hip muscles liable
to be affected by arthroplasty surgery: gluteus maximus (GMax), gluteus medius (GMed), tensor fasciae
latae (TFL), and sartorius (S). The study addressed the following questions: (1) Is bipodal and unipodal
GMed activity greater following anterior THA than in asymptomatic subjects? (2) Is a single manual test
sufficient to assess maximal voluntary contraction (MVC) in hip abductors (GMax, GMed, TFL) and flexors
(TFL, S)?
Hypothesis: Bipodal and unipodal GMed activity is greater following anterior THA than in asymptomatic
subjects.
Method: Eleven patients with anterior THA and 11 asymptomatic subjects, matched for age, gender
and body-mass index, were included. Subjects underwent 3 postural tests: bipodal, eyes closed (BEC),
unipodal on the operated side (UOP), and unipodal on the non-operated side (UnOP), with unipodal
results averaged between both sides in the asymptomatic subjects. Data were recorded from 4-channel
EMG and a force plate. EMG test activity was normalized as a ratio of MVC activity.
Results: Postural parameters (mean center of pressure displacement speed) were poorer and sEMG activ-
ity higher in anterior THA than asymptomatic subjects (p <0.005). On the BEC test, GMax and GMed
activity was higher on both operated and non-operated sides than in asymptomatic controls (respectively,
0.15+0.12 and 0.12 £ 0.6 versus 0.07 £+ 0.06 for GMax, and 0.13 £ 0.08 and 0.13 4-0.08 versus 0.08 + 0.05
for GMed; p <0.05). On unipodal tests, both UOP and UnOP GMed activities were higher than in controls
(respectively,0.51+0.3 and 0.48 +0.27 versus 0.28 £ 0.13; p < 0.04); GMax and TFL activities were higher
than in controls only on the UOP tests (respectively, 0.49 4+ 0.43 versus 0.24 £ 0.18, and 0.23 £ 0.17 versus
0.12+0.16; p<0.05).
Discussion: SEMG activity in the hip abductors, which are the main stabilizing muscles for the pelvis,
is increased following anterior THA, in parallel with impaired postural parameters. This finding may be
due to intraoperative TFL and S neuromuscular spindle lesion. The present preliminary study is to be
followed up by a comparison of all 3 common minimally invasive approaches (anterior, anterolateral and
posterior) using the same study protocol.
Level of evidence: 1II, prospective case-control study.

© 2018 Published by Elsevier Masson SAS.
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1. Introduction

Total hip arthroplasty (THA) is the second most frequent surgical
procedure worldwide, with more than a million operations per year
[1]. The minimally invasive anterior approach is reputed to have
functional and clinical advantages, but this is a matter of debate
[2-4]. It is theoretically an “anatomic”, muscle-sparing approach.
Van Driessche et al. [5], however, reported significant postural
impairment compared to asymptomatic controls following THA,
whatever the approach, and notably for the anterior approach. We
have moreover observed a significant rate of recalcitrant gluteus
medius (GMed) tendinitis following anterior THA, despite muscle
sparing. GMed is essential for active pelvic stabilization; postural
regulation involves anticipation and feedback via mechanorecep-
tors in the aponeuroses (Pacini, Ruffini), tendons (Golgi tendon
organ) and muscles (neuromuscular spindle).

We thus suspect that GMed activity regulation is altered follow-
ing anterior THA in comparison with asymptomatic subjects, and
that it is important to explore periarticular hip muscle activity in
these cases. We therefore conducted a surface electromyography
(sEMG) study of the GMed, gluteus maximus (GMax), tensor fas-
ciae latae (TFL) and sartorius (S) muscles in bipodal and unipodal
stance to shed light on changes in postural parameters following
anterior THA [5]. The sEMG literature reports various, sometimes
discordant, methodologies [6-17]. For our study in THA patients,
we used a protocol that had proven effective in asymptomatic sub-
jects [18]. Raw sEMG data depend on various factors, such as skin
impedance and electrode positioning on the muscle body, and sig-
nal normalization is needed for intra- and inter-group comparison
[12]. The present methodology was validated in asymptomatic sub-
jects [18], with sSEMG activity under maximal voluntary contraction
(MVC) as reference. The princeps study [18] demonstrated that a
single test session with a single test is enough to assess MVC in the
hip abductors (abduction in lateral decubitus) and flexors (flexion-
abduction-lateral rotation in dorsal decubitus). The present study
population differed from that of Bernard et al. [18], and method
validity required confirmation.

The study addressed two questions. Is bipodal and unipodal
GMed activity greater following anterior THA than in asymptomatic
subjects? And is a single manual test sufficient to assess MVC in
hip abductors (GMax, GMed, TFL) and flexors (TFL, S)? The study
hypothesis was that bipodal and unipodal GMed activity is greater
following anterior THA than in asymptomatic subjects.

2. Material and method
2.1. Participants

Eleven control subjects and 11 patients with anterior THA were
included, on the following criteria: age 50-80 years, body mass
index (BMI) < 35 kg/m?, unipodal balance > 10's, and, in the case of
the patients, first-line unilateral anterior THA for primary unilat-
eral osteoarthritis of the hip. Patients were assessed at 45-60 days
postoperatively. Exclusion criteria comprised: history of hip or
knee arthroplasty; lower limb trauma in the preceding 6 months;
neurologic, vestibular, visual, cardiovascular, respiratory, cogni-
tive or psychiatric pathology; alcohol consumption during the
24 hours preceding assessment; and thromboembolic or infectious
pathology. Eleven volunteer asymptomatic control subjects and 11
anterior THA patients (WOMAC score: 33.64 +26.80; Harris Hip
Score: 80.64 & 14.93) were recruited and matched for age, gender
and BMI (Table 1).

THA material comprised: Institution™ femoral component
(Lépine, Genay, France), MarK™ cemented polyethylene acetabu-
lar component (Lépine, Genay, France) and 28-diameter aluminum

Table 1
Comparison of groups (mean =+ standard deviation (range)).
Anterior THA Control p
Age 64.55+9.53 (78-50) 62.36+8.15 (79-54) 0.57
Height (meters) 1.67+0.08 (1.78-1.55) 1.68+0.08 (1.82-1.59) 0.74
Weight (kg) 74 +14.97 (104-49) 67.18 +£6.35 (75-58) 0.18

Body mass index 26.46 +4.49 (33.57-19.89) 23.76+1.73 (27.55-21.13) 0.08

THA: total hip arthroplasty.

head. Abductor lever arm was restored: A <5 mm versus preop-
erative value on CT. All patients followed the same postoperative
protocol: medical treatment, nursing care, first verticalization
within 24-48 h, with full weight-bearing and aid (forearm crutch
or walking-frame). No rehabilitation was prescribed at discharge
from the surgery department.

2.2. Maximal voluntary contraction test

In each muscle, MVC was measured on manual testing [18,19]
using the tests most commonly employed in sEMG studies [12,18].
Participants performed 8 MVC tests (2 per muscle), with manual
resistance applied on the distal femur (Appendix 1):

e GMax test 1 (GMaxT1): extension in ventral decubitus;

e GMax test 2 (GMaxT2) extension in lateral decubitus;

e GMed test 1 (GMedT1): abduction in lateral decubitus (hip in
extension);

e GMed test 2 (GMedT2): abduction in bipodal weight-bearing;

e TFL test 1 (TFLT1): abduction in lateral decubitus (hip in flexion);

o TFL test 2 (TFLT2): flexion in lateral decubitus;

e S test 1 (ST1): flexion/abduction/lateral rotation in dorsal decu-
bitus;

e S test 2 (ST2): flexion/abduction/lateral rotation in seated pos-
ture.

Each test was performed twice at a weeks’ interval, at the same
time of day, with control of activity level during the preceding 24 h.

2.3. Postural tests

Participants then performed 3 postural tests on an AccuGait™
force plate (AMTI, Watertown, MA, USA) for 10 or 50 s: bipodal, eyes
closed (BEC), 50s; unipodal on the operated side (UOP), 10s; and
unipodal on the non-operated side (UnOP), 10s. The take-off and
non-take-off foot (TOF, nTOF) were assessed separately in asymp-
tomatic subjects and results were averaged.

Participants were barefoot, knees in extension and arms along
the body, gaze horizontal focusing on a red dot 2 meters in front.
Luminosity (2000 lux) and sound level were controlled during
testing to avoid any outside interference. Participants had no pre-
training in the tests before recording. In case of loss of balance, 3
trials per test were allowed.

2.4. Data processing

2.4.1. Postural analysis

An AMTI AccuGait™ force plate (AMTI, Watertown, MA,
USA) was used for stabilometry: recording frequency, 50Hz;
plate/computer feed and interface for analog-to-digital conversion
(16bit): AMTI Model PJB-101™ (AMTI, Watertown, MA, USA).

The BalanceClinic application (version 1.4.2) recorded postural
data: XAmpl: displacement amplitude (cm) of center of pressure
along the mediolateral axis; YAmpl: displacement amplitude
(cm) of center of pressure along the anteroposterior axis; Path
Length: total distance (cm) covered by the center of pressure
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during recording; VAvg: mean velocity (cm/s) of center of pressure
displacement; and Area95: area (cm?) of the ellipse containing
95% of center of pressure projections during recording.

2.4.2. Surface electromyography

Four bipolar surface electrodes (SX-230, Biometrics Ltd, UK)
were positioned according to SENIAM (Surface ElectroMyoGraphy
for the Non-Invasive Assessment of Muscles) recommendations
[20] over the GMax, GMed, TFL and S muscle bodies. Signals were
recorded and filtered with 20-450 Hz bandpass and digitally sam-
pled at 1000 Hz.

SEMG signals were offset by the resting EMG signal, smoothed
by asliding 50-Hz window, and rectified. Resting values were calcu-
lated from a specific recording. The value used for analysis was the
minimum signal over 1s as smoothed by the sliding 50-Hz window.

Methodology, and thus MVC, was assessed by selecting the max-
imal mean signal per test over a 0.3-s interval, normalized with the
mean sEMG value on a 10-s unipodal test, after offset, smoothing
and rectification.

_0.3s Max of the offset and rectified MVC test
"~ 10s Mean of offset and rectified Unipedal test

Value

To assess SEMG activity under the various balance conditions
(BEC, UOP and UnOP), signals were averaged over the test duration
(10 or 50 s) and normalized according to SEMG on MVC test (max-
imum of normalized maxima per test) after offset, smoothing and
rectification.

(10 — 50s)Mean of offset and rectified postural test

Value = 0.3s Max of the offset and rectified MVC test

2.5. Statistical analysis

Samples were characterized on descriptive statistics, with
the mean as central measurement and the standard deviation
and range as scatter measurements. Inter-group differences were
assessed on non-parametric Mann-Whitney test to meet the
minimal conditions of statistical power and robustness. Pearson
correlation tests assessed correlations between muscle activity and
postural parameters. First-order risk was set at 5%. Analyses used
R software, version 2.14 (Bell Laboratories, Murray Hill, NJ, USA).

Table 2
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3. Results

3.1. Maximum voluntary contraction: differences between
sessions and tests

There was no significant difference between MVC results
between the 2 sessions at 1 week’s interval (p>0.05) (Table 2).
There were no significant differences (p > 0.05) between MVC tests
for abductors (GMax, GMed, TFL) versus flexors (TFL, S). Table 3
shows differences between the 8 tests for session 2 with respect to
the respective reference tests: GMedT1 for GMax and GMed, and
ST1 for TFL and S [18].

3.2. Balance test

3.2.1. Bipodal, eyes closed

GMax and GMed activity was greater in the anterior THA group
on both UOP and UnOP than in the asymptomatic control group
(Table 4). Force plate postural measurements showed inter-group
differences: Path Length and VAvg were significantly greater in the
anterior THA group than in controls (Table 4).

3.2.2. Unipodal

GMed activity was greater in the anterior THA group on both
UOP and UnOP than in the asymptomatic control group (Table 5).
GMax and TFL activity was greater in the anterior THA group on UOP
only (Table 5). Force plate postural measurements showed inter-
group differences: Path Length and VAvg were significantly greater
in the anterior THA group than in controls (Table 5).

Significant correlations emerged for the anterior THA group:
between Gmax and Xampl (R=0.61; p=0.046) for UOP; between
Gmax and Xampl (R=0.71; p=0.01) and Area95 (R=0.64; p=0.03)
for UnOP; and between both TFL and S and XAmpl (R=0.93;
p=0.00004 and R=0.77; p=0.006, respectively), Path Length
(R=0.85;p=0.0009 and R=0.62; p=0.04),VAvg (R=0.85; p=0.0009
and R=0.62; p=0.04), and Area95 (R=0.86; p=0.0008 and R=0.59;
p=0.05) for UnOP (Fig. 1).

Surface electromyography activity of each muscle in 2 maximum voluntary contraction test sessions. Mean + standard deviation (range) in anterior total hip arthroplasty

group on operated side (maximum value of 8 tests).

Session 1 Session 2 p
Gluteus maximus 4.56+£3.01(1.03-11.91) 6.56 +3.6 (1.99-13.26) 0.17
Gluteus medius 3.87+1.25(2.01-5.59) 6.35+4.34(1.78-14.49) 0.37
Tensor fasciae latae 28.88 +31.72 (4.64-105.9) 244+34.78 (3.28-106.11) 0.4
Sartorius 27.49£25.62 (5.77-90.94) 29.28 £35.65 (5.02-123.84) 0.61
Table 3

Surface electromyography activity of each muscle on the 8 tests. (maximal voluntary contraction session 2).

Gluteus maximus Gluteus medius

Tensor fasciae latae Sartorius

GMaxT1 4.53+3.49 (1.21-13.26) 3.15+2.59(1.17-10.21)
GMaxT2 3.89+3.68 (0.26-10.76) 3.06+3.1(1.01-11.79)
GMedT1 4,07 £2.74(0.95-9.19) 3.85+2.5(1.38-9.17)
GMedT2 4.02+2.83(1.28-10.59) 529+4.12 (1.52-14.89)
TFLT1 2.34+221(0.38-7.9) 3.08+2.15(1.31-7.69)
TFLT2 0.99+1.02 (0.1-3.5)° 229+1.17(0.71-4.28)
ST1 0.47+£03(0.12-1.1)° 1.5240.86 (0.41-3.73)°
ST2 0.51+0.35(0.12-1.41)° 1.54+0.62 (0.43-2.6)°

1.76 +1.82 (0.14-5.89)
1.7+1.44 (0.27-5.35)°
11.41+20.2 (1.82-71.06)
9.21+7.51(1.91-27.79)
16.16+£25.92 (1.8-89.4)
14.91+24.47 (2.11-84.62)
22.63+35.43 (2.24-106.11)
16.73 £23.13 (2.75-81.25)

3.67 +4.47 (0.23-16.24)"
2.63+2.46(0.53-8.21)"
10.02 + 134.86 (1.96-53.53)
9.31+10.06 (1.79-34.12)
11.87+17.9(1.77-63.93)
10.21 4+ 15.49 (2.42-55.06)"
23.78 +27.76 (3.46-87.89)*
21.38+34.41 (5.01-123.84)

GMaxT1: hip extension in prone position; GMaxT2: hip extension in lateral decubitus; GMedT1: hip abduction in lateral decubitus (hip in extension); GMedT2: hip abduction
in bipodal weight-bearing; TFLT1: hip abduction in lateral decubitus (hip in flexion); TFLT2: hip flexion in lateral decubitus; ST1: hip flexion/abduction/lateral rotation in

supine position; ST2: hip flexion/abduction/rotation in seated posture.
a Reference test: GMedT1 for GMax and GMed, ST1 for TFL and S.
b Significant difference (p <0.05) with respect to reference test.
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Surface electromyography and postural parameters for bipodal eyes-closed test. Mean + standard deviation (range).

Anterior THA

Operated side (Op)

Non-operated side (nOP)

Asymptomatic controls

Asymptomatic (AS)

p-value

OP vs AS/nOP vs AS

Gluteus maximus
Gluteus medius
Tensor fasciae latae
Sartorius

XAmpl (cm)
YAmpl (cm)

Path Length (cm)
VAvg (cm/s)
Area95 (cm?)

0.15+0.12 (0.06-0.49
0.13 +0.08 (0.03-0.31
0.06+0.07 (0.01-0.23
0.04+0.04 (0.01-0.14
1.4+0.5 (0.7-2.3)
3+0.94(2.19-6.11)
101+24.1(61.9-138.1)
2+40.5(1.2-2.8)
2.6+1.5(0.8-8.1)

0.12 4 0.06 (0.04-0.25
0.13+0.06 (0.05-0.25
0.03 +0.02 (0.01-0.08
0.03+0.03 (0.01-0.11
1.5+0.6 (1-2.6)
33+1(2.2-53)
78.5+10.5 (62.3-95)
1.6+0.2 (1.2-1.9)
3+1.5(1.4-6.1)

0.07+0.06 (0.01-0.22)
0.08 +0.05 (0.01-0.24)
0.03 +0.02 (0-0.08)
0.03+0.03 (0.01-0.4)
p=0.98

p=0.26

p=0.013

p=0.02

p=031

p=0.006/p=0.01
p=0.05"/p=0.005
p=022/p=0.78
p=0.99/p=0.56

For asymptomatic subjects, mean of take-of and non-take-off foot values. XAmpl: center of pressure (CP) displacement amplitude along mediolateral axis; YAmpl: CP
displacement amplitude along anteroposterior axis; Path Length: total distance covered by CP during recording; VAvg: average velocity of CP displacement; Area95: area of
ellipse containing 95% of CP projections during recording.

" p rounded off to 0.05.

Table 5
Surface electromyography activity and postural parameters on unipodal test. Mean =+ standard deviation (range).
Anterior THA Asymptomatic controls p-value
Operated side (Op) Non-operated side (nOP) Asymptomatic (AS) OP vs AS/nOP vs AS
Gluteus maximus 0.49+0.43(0.13-1.6) 0.34+0.28 (0.05-0.82) 0.24+0.18 (0.02-0.7) p=0.04/p=0.61
Gluteus medius 0.51+£0.3(0.15-1.1) 0.48+£0.27 (0.12-0.99) 0.28+£0.13(0.11-0.61) p=0.02/p=0.04
Tensor fasciae latae 0.23+0.17 (0.02-0.52) 0.16+0.22 (0.01-0.73) 0.12+0.16 (0.01-0.72) p=0.05"/p=0.73
Sartorius 0.15+0.11(0.02-0.31) 0.09+0.11(0.01-0.4) 0.094+0.12 (0.01-0.34) p=0.17/p=0.9
XAmpl (cm) 8+8.2(2.6-254) 5.8+5.2(1.9-17.6) 32+0.5(2.3-44) p=0.28/p=0.39
YAmpl (cm) 6+3.9(2.9-13.8) 4.8+2.8(2.5-10.4) 3.5+0.7(2.8-4.6) p=0.06/p=0.86
Path Length (cm) 89+45.5(35.2-201.2) 84.7+42(33.3-165.9) 48.8+10(37.7-73) p=0.003/p=0.004
VAvg (cm/s) 8.9+4.5(3.5-20.1) 8.5+4.2(3.3-16.6) 49+1(3.8-7.3) p=0.003/p=0.004

Area95 (cm?)

45.5+64(7.9-191.4)

29.8+33.3(5.1-97.1)

10.1£3.3(6.2-17.9)

p=0.08/p=0.51

For asymptomatic subjects, mean of take-of and non-take-off foot values. XAmpl: center of pressure (CP) displacement amplitude along mediolateral axis; YAmpl: CP
displacement amplitude along anteroposterior axis; Path Length: total distance covered by CP during recording; VAvg: average velocity of CP displacement; Area95: area of

ellipse containing 95% of CP projections during recording.
" p rounded off to 0.05.

4. Discussion

Static postural balance following THA is increasingly studied
[21], particularly since the spread of minimally invasive approaches
[1,5], which theoretically spare muscular and capsular elements
and are expected to shorten postoperative course and hospital
stay, although results are in fact controversial [2-5]. Data on pos-
ture and sEMG in periarticular muscles involved in anterior THA
should supplement existing evidence. Methodology for sSEMG lacks
consensus [6-17], and we therefore first assessed a protocol that
had proved effective in asymptomatic subjects [18]. We then ana-
lyzed sEMG activity and postural variables in anterior THA patients
and asymptomatic controls, under BEC static balance to high-
light proprioception, and under unipodal stance. To the best of
our knowledge, this was the first SEMG study of static balance in
THA.

We found that a single 2-test session was enough to assess MVC
and normalize SEMG signals, confirming the findings of Bernard
etal.[18]. The GMedT1 test (hip abduction in lateral decubitus (hip
in extension)) was enough to determine sEMG activity in GMax
and GMed during MVC, and ST1 (flexion/abduction/lateral rotation
in dorsal decubitus) was enough to determine sEMG activity in TFL
and S during MVC. These 2 tests are the easiest to perform, and
no significant differences emerged between MCV results in abduc-
tors (GMax, GMed, TFL) or flexors (TFL, S). This will allow sEMG
research protocols for these 4 periarticular hip muscles to be simpli-
fied, reducing muscle fatigue for patients following THA, whatever
the approach.

GMed activity was greater on both bipodal and unipodal tests
after anterior THA than in asymptomatic controls. As expected,

GMed but also GMax and TFL activity was greater after anterior
THA than in asymptomatic controls: on BEC tests (GMed and
GMax) and unipodal tests (GMed, GMax and TFL). These 3 muscles
are the main mediolateral hip stabilizers, and the fact that they are
more active following THA testifies to greater energy expenditure
to maintain static postural balance, both with eyes closed (BEC)
and unipodally. This is further evidence for what is already known
from postural studies [1,5]: static postural balance is impaired by
THA. Moreover, like Quagliarella et al. [1] and Van Driessche et al.
[5], we found that THA patients showed greater displacement of
the center of pressure (Path Length) and greater displacement
velocity than controls. Certain correlations also emerged between
SEMG and postural data: in anterior THA patients, TFL and S SEMG
activity correlated with almost all postural parameters (XAmpl,
Path Length, VAvg and Area95) on the non-operated but not on
the operated side. This is in agreement with Van Driessche et al.’s
hypothesis [5] that balance disorder in anterior THA patients is due
to intraoperative TFL and S stretching by the retractors. Moreover,
the vascular trauma associated with the anterior approach, due to
ligating the anterior circumflex artery, induces postoperative TFL
hypotrophy. TFL and S contain a large number of neuromuscular
spindles and may play a major role in static balance regulation,
which may account for the large number of recalcitrant gluteus
medius tendinites observed in anterior THA patients. Although
GMed is spared on the anterior approach, it is essential for active
pelvic stabilization and is highly active, as the present SEMG data
show. As posture regulation involves anticipation and feedback
via mechanoreceptors in the aponeuroses, tendons and muscles,
TFL and S lesions may be partly responsible for loss of regulation.
Amiridis et al. [7] showed that over-60 year-olds tend to use hip
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Gmax
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TFL

XAmpl
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Fig. 1. Correlations between Surface electromyography and postural parameters on unipodal test: a: anterior total hip arthroplasty group, operated side (OP); b: anterior
total hip arthroplasty group, non-operated side (nOP); c: asymptomatic group. GMax: gluteus maximus; GMed: gluteus medius; TFL: tensor fasciae latae; S: sartorius;
XAmpl: center of pressure (CP) displacement amplitude along mediolateral axis; YAmpl: CP displacement amplitude along anteroposterior axis; Path Length: total distance
covered by CP during recording; VAvg: average velocity of CP displacement; Area95: area of ellipse containing 95% of CP projections during recording. *Significant at p<0.05;
"significant at p <0.01. Significant correlations between Surface electromyography and postural parameters on unipodal test (",”). For anterior total hip arthroplasty group:
between Gmax and Xampl on OP side (a), between Gmax and Xampl and Area95 on nOP side (b), and between TFL and S and XAmpl, Path Length, VAvg and Area95 on nOP
side (b). Correlations between Surface electromyography and postural parameters confirm the hip as the origin of the postural disorder. Postural disorder is associated with
activity of muscles crossing the hip joint.

muscles to maintain static balance, in a so-called “hip strategy”, posterior approach; Van Driessche et al. [5] showed that the ante-
due to diminished strength and distal proprioceptive afference [7], rior approach was associated with greater postural impairment
accounting for postural disorder since the main components of than other minimally invasive approaches; and Rodriguez et al.
balance in this population are impaired. These findings agree with [22] showed that postoperative rehabilitation was not shorter for
the literature: Poehling-Monaghan et al. [4] showed that patients patients operated on via an anterior approach.

recovered more slowly when operated on via an anterior than a The present study involved several limitations:
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e small sample size limited the power to disclose significant dif-
ferences, notably for correlations between sEMG and postural
parameters; however, statistical tests were non-parametric;

e inter-observer reproducibility was not assessed for MVC tests.
These should be performed by an experienced investigator, as
variability can be considerable, given the techniques employed;
on the other hand, there were no significant differences between
the two trials, indicating that intra-observer reproducibility was
good;

e there was no preoperative assessment, which could have shed
greater light on the impact of surgery on postural and sEMG
parameters; pain and restricted range of motion prevented
assessment of SEMG activity associated with MVC, hindering pre-
to post-operative comparison;

e there were no THA groups with posterior or anterolateral
approaches; the study focused on the anterior approach, but com-
parison between approaches would broaden perspectives. Such
a study is underway, and results will be reported.

5. Conclusion

The study hypothesis was confirmed: sEMG activity in the hip
abductors, which are the main pelvis stabilizers, is increased after
anterior THA. This is associated with deterioration in postural
parameters such as displacement and mean velocity of the cen-
ter of pressure, which were greater than in asymptomatic subjects.
This may be due to intraoperative lesions to the neuromuscular
spindles in the TFL and S muscles.
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