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Abstract

Background The direct anterior approach for THA offers
some advantages, but is associated with a significant
learning curve. Some of the technical difficulties can be
addressed by the use of intraoperative fluoroscopy which
may improve the accuracy of acetabular component
placement.

Questions/purposes The purposes of this study were to
determine if (1) there is decreased variability of acetabular
cup inclination and anteversion with the direct anterior
approach using fluoroscopic guidance as compared with the
posterior approach THA without radiographic guidance;
(2) if there is a learning curve associated with achieving
accuracy with the direct anterior approach THA. We also
wanted (3) to assess the frequency of complications includ-
ing dislocation with the anterior approach, which initially
had a learning curve, and the posterior approach.

Methods This retrospective, comparative study of 825 THAs
(372 posterior THAs without fluoroscopic guidance and 453
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direct anterior THAs, performed by one surgeon, focused on a
radiographic analysis to determine cup inclination and ante-
version on standardized pelvic radiographs using specialized
software. The first 100 direct anterior THAs performed while
transitioning from the posterior approach to the direct anterior
approach were included in the learning curve group. During this
learning curve period, the direct anterior approach was used for
all patients except those with conversion of previously fixed
intertrochanteric or femoral neck fractures to THAs, gluteus
medius tears, and obese patients with an immobile abdominal
pannus (100 of 127 THAs). Variability of the acetabular
component was compared among the posterior group, learning
curve group, and direct anterior group.

Results Variances for cup inclination and anteversion
were significantly lower in the direct anterior group (19
and 16 respectively, p < 0.01) as compared with the
posterior group (50 and 79 respectively).Target inclination
and anteversion were achieved better in the direct anterior
group (98% and 97% respectively) as compared with the
posterior group (86% and 77% respectively) (p < 0.01,
OR for inclination = 9.1, 95% CI, 3.5 to 23.4; OR for
anteversion = 8, 95% CI, 4 to 16). In the learning curve
group, target anteversion achieved (91% of cases) was
marginally lower than that of the direct anterior group
(p = 0.03; OR = 2.9, 95% CI, 1.1 to 7.3) and target
inclination (95%) was similar (p = 0.13). There was one
posterior dislocation in the posterior group, two anterior
dislocations in the learning curve group, and none in the
direct anterior group.

Conclusions Use of fluoroscopy with the patient in the
supine position during direct anterior THA enables intra-
operative assessment of cup orientation resulting in
decreased variability of acetabular cup anteversion. How-
ever, there is a learning curve associated with achieving this
accuracy. We could not discern whether this difference was
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the result of the approach or the use of fluoroscopy in the
direct anterior group.

Level of Evidence Level 111, therapeutic study. See the
Instructions for Authors for a complete description of
levels of evidence.

Introduction

Acetabular cup inclination and anteversion are of paramount
importance for the long-term success of THA. Itis intimately
associated with stability with reports in literature describing
a higher incidence of dislocation in cases where cup position
was not in the “safe zones” [6, 10, 15]. Similarly, ROM of
the prosthetic joint and prosthetic impingement is closely
related to cup position [4]. Acetabular cup malposition also is
associated with increased polyethylene wear and peripros-
thetic osteolysis [7, 12]. A freehand technique for socket
implantation relies on internal pelvic landmarks and/or
relationship between fixed bony landmarks such as the
anterior superior iliac spines and pubic symphysis with the
surgical table [10]. However, it has been shown that
achieving target cup position with this technique can be
difficult even for experienced surgeons [5, 9, 24]. The free-
hand technique has a broad range of cup orientations with a
higher proportion of outliers [10]. The need to improve this
accuracy and precision of component positioning has led to
the development of techniques such as navigation and
robotic-guided THA systems.

The direct anterior approach for THA has gained consid-
erable interest among orthopaedic surgeons because of the
relative muscle-sparing nature of this approach and decreased
rates of dislocation [14, 25]. There is some clinical data to
support that it offers early recovery as compared with the
lateral, anterolateral, and posterior approaches with no long-
term clinical differences [1, 8, 21, 22]. However, it has been
shown to have a significant learning curve [3, 26]. Fluoro-
scopic guidance can be used to improve component
positioning during THA. It also can be used to make reliable
adjustments to pelvic tilt with the patient in the supine posi-
tion. Matta et al. [14], who described their results with the
direct anterior approach using fluoroscopy, reported that cup
position is more reliable with this technique with target cup
positions achieved in the majority of patients.

The aim of our study was to compare the variability of
acetabular position with THA performed by one surgeon
(JAR) using the direct anterior approach with fluoroscopy
with that performed using the conventional posterior
approach without fluoroscopy. We specifically asked if (1)
direct anterior THA involving use of fluoroscopy signifi-
cantly decreases the variability for acetabular component
anteversion and inclination, and (2) if there is a learning
curve associated with the use and interpretation of
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fluoroscopic images for assessment of cup position. We
also wanted (3) to assess the frequency of complications
including dislocation with the anterior approach, which
initially involved a learning curve, and the posterior
approach.

Patients and Methods

A prospectively maintained database of THAs performed by
the senior surgeon (JAR) at one center from May 2006 to
November 2011 was reviewed for this retrospective com-
parative study. All posterior THAs were done between May
2007 and June 2009 and all direct anterior THAs were done
from April 2009 to November 2011. The posterior approach
was initially the only approach used by the surgeon in more
than 2000 THAs before May 2007 (Fig. 1). During the
learning curve phase, the surgeon used the posterior
approach (27 patients) for conversion of previously fixed
intertrochanteric or femoral neck fractures to THA and for
obese patients with an immobile abdominal pannus. Subse-
quently, the direct anterior approach was used for all but five
patients (three with previous intertrochanteric fractures with
hardware and two with preoperatively identified associated
large gluteus medius tears). All patients who underwent
primary THAS, unilateral or bilateral, with a cementless
hemispheric acetabular design and cementless tapered
wedge femoral component were included in the study.
Patients with a diagnosis of Crowe Type 3 or 4 dysplasia,
previous hardware, or bearing surfaces other than metal-on-
polyethylene or ceramic-on-polyethylene were excluded
from the study (Fig. 1). The method used for radiographic
analysis of cup anteversion is difficult to perform and less
reliable with metal-on-metal or ceramic-on-metal bearings
because it relies on the decreased radiodensity of the face of
the acetabular cup projected on radiographs [10]. Addition-
ally, patients who did not have standardized postoperative
standing radiographs were excluded from the radiographic
analysis because these radiographs were required to perform
that analysis (Fig. 1). This study was approved by the insti-
tutional review board.

Of 372 posterior THAs performed in 352 patients from
May 2007 to June 2009, 293 were available for study in the
posterior group based on the inclusion and exclusion criteria
(Fig. 1). Of 453 direct anterior THAs in 424 patients, the
first 100 THAs were performed in patients included in the
learning curve group. Ninety-six of these patients fulfilled
our criteria for inclusion. From the remaining 353 patients
who had direct anterior THAs, 286 comprised the direct
anterior group for the purpose of our analysis. There were
126 males and 167 females in the posterior group with a
mean age of 60.6 years (£ 11) and a mean BMI of 25.9
kg/m? (+ 4). The direct anterior group consisted of 130
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May 2007 to March 2009 (345 THAs)
All THAs were done exclusively by the
posterior approach

/

Posterior approach THAs excluded - 79
Hard-on-hard bearings-24;
Femoral designs other than tapered wedge-6;
Previous hardware-10;
Crowe Type 3/4 dysplasia-4;
No 6-week radiographs-9;
Lack of standard postoperative radiographs-26

Posterior approach

Posterior approach

THAs - 372 group — 293 THAs
/ Excluded due to lack of standard
K postoperative radiographs — 4 THAs
April 2009 to June 2009 (45 THAS)
Posterior approach-27 THAs;
Direct anterior approach- 18 THAs Direct anterior THAs T Direct anterior THAs in the

considered for the learning
curve group- first 100

learning curve group- 96

July 2009 to November 2011
(440 THAs) 5 posterior + 82 anterior
learning curve + 353 anterior

VAN

Direct anterior THAs excluded- 67
Femoral designs other than tapered wedge-3;
Previous hardware-8;

Crowe Type 3 dysplasia-1;

No 6-week radiographs-14;

Lack of standard postoperative radiographs-41

Direct anterior THAs past
the learning curve-353

Direct anterior THAs in the
direct anterior group-286

Fig. 1 A flow chart shows the number of THAs done during the study period and the exclusion criteria in the direct anterior, posterior, and

learning curve goups.

males and 156 females with a mean age of 61.8 years (£ 12)
and a mean BMI of 26.4 kg/m2 (£ 5). The learning curve
group consisted of 41 males and 55 females with mean age
of 63.4 years (= 10) and mean BMI of 25.2 kg/m2 (£ 3).
The majority of the operations were done for osteoarthritis
of the hip (Table 1). There were no significant differences
among the groups in these demographic features.

All posterior THAs were performed with a uniform
technique as described by Ranawat and Maynard [18]. The
patients were positioned in the lateral decubitus position on
a special table devised with attachments for fixing the
padded posts to stabilize the pelvis posteriorly (sacrum)
and anteriorly (pubic symphysis and rami). The patients
were positioned by two surgical assistants but supervised
by the senior author (JAR). Internal landmarks used for
assessment of cup position included the anterior (pubic)
and posterior (ischial) walls and superior rim of the native
acetabulum, with the transverse acetabular ligament used
as a secondary confirmation landmark. Anteversion also
was verified with respect to the angle between the trial

handle and a line approximately parallel to the anterior
pelvic plane (highest point of the iliac crest to the greater
trochanter). The target anteversion range for cup position
was 10° to 30° and target inclination range was 30° to 50°.
After the appropriate cup position was identified during a
trial, the direction of the introducer was marked on the
thigh of the patient with a marking pen to improve repro-
ducibility of the final cup position. Stability of the THA
was assessed using the combined anteversion test (coplanar
test) of Ranawat et al. [19] and resistance to dislocation
with flexion, adduction, and internal rotation. In addition,
anterior capsular tightness was assessed for anterior sta-
bility by extending the hip to neutral, flexing the knee to
90° and externally rotating the hip simultaneously while
judging the distance between the posterior border of the
greater trochanter and the ischium with the index finger
interposed. If the greater trochanter did not touch the
interposed finger, it would indicate a tight anterior capsule.
If it crushed the index finger, it would indicate a loose
anterior capsule. Limb length discrepancy was assessed
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Table 1. Demographic features of study groups

Group Age (years) Sex BMI (kg/m?) Preoperative diagnosis

Posterior approach group 60.6 (£ 11) 126 males; 167 females 259 (+ 4) OA-274;AVN-9;posttraumatic OA-10
Learning curve group 63.4 (£ 10) 41 males; 55 females 252 (£3) OA-86;AVN-7;posttraumatic OA-3
Direct anterior approach group 61.8 (£ 12) 130 males; 156 females 264 (£5) 0OA-269;AVN-6;posttraumatic OA-11
p values 0.31 0.80 0.45 0.33

OA = osteoarthritis; AVN = avascular necrosis.

using the Steinmann pin technique [20]. The external
rotators and posterior capsule were repaired as a single flap
with the help of trochanteric drill-hole sutures [19].

Direct anterior THAs were performed with the patient in
the supine position according to the technique described by
Lovell [13], with the use of a standard operating table, a
table-mounted femoral elevator (Omni-Tract Surgical, St
Paul, MN, USA), selective soft tissue releases (posterosu-
perior hip capsule over the saddle of the femoral neck,
conjoined and piriformis tendons) based on mobility of the
femur, and the use of fluoroscopy in every case. The senior
author (JAR) performed capsulectomies in the initial 100
direct anterior THAs and a capsulotomy thereafter. The
first fluoroscopic image is an AP pelvis radiograph used to
compare pelvic inclination with that of the preoperative
standing AP pelvis radiograph. The pelvic tilt then was
corrected if required by changing the inclination of the
table or adjusting the inclination of the C-arm beam in the
appropriate direction (sagittal, coronal, and axial planes) to
make it similar to that observed on the preoperative
standing radiograph. Subsequently, fluoroscopy was used
for assessment of acetabular reaming to determine if the
medial bone and superior subchondral bone were reamed to
the appropriate depth as per preoperative templating
(Fig. 2). A fluoroscopic image then was taken during and
after final cup placement to assess the inclination and
anteversion (by examining the shape of the lateral edge of
the cup, whether it is acute or obtuse and the width of the
face of the ellipse of the cup) (Fig. 3) and to assess if
optimal acetabular-bone interface contact had been
achieved. The target anteversion range in the learning
curve group was similar to that of the posterior approach
group (range, 10°-30°) but was lower for the direct anterior
group (5°-25°).The target inclination range was similar in
all groups (range, 30°-50°). Subsequently, fluoroscopic
images were taken to confirm the femoral component size,
canal fill, hip offset, and limb length as compared with the
opposite hip. The surgeon started to perform anterior sta-
bility assessment using provocative testing involving
external rotation in neutral hip extension and in 30° hip
extension after the initial 100 direct anterior THAs.

A radiographic analysis was performed on 6-week post-
operative AP pelvis radiographs taken with the patients in the
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standing position. Standard preoperative AP radiographs
were taken with patients in the standing position with hips in
neutral position, the radiation beam centered on the pubic
symphysis, and film-focus distance approximately 120 cm.
Postoperative AP radiographs were taken in a similar fash-
ion. However, postoperative radiographs where the pelvic
tilt and rotation were markedly different from those of pre-
operative radiographs as measured by position of the tip of
the coccyx and pubic symphysis and symmetry of the obtu-
rator foramina were excluded to eliminate variability arising
from this. A picture archiving and communications system
(PACS) software (Fujifilm, Stanford, CT, USA) was used to
make the measurements. Acetabular inclination was mea-
sured as the angle between the interteardrop line and the long
axis of the acetabular cup face. Acetabular anteversion was
determined as per the technique described by Liaw et al. [11]
with a mean degree of error of 0.8° (SD, 0.8°). It has been
shown to be a valid and reliable method for radiographic
analysis of cup anteversion [16]. For calculation, three lines
were drawn parallel to the major diameter of the ellipse
represented by the rim of the acetabular cup face; two lines
along the edges of the rim and the third line tangential to the
superomedial border of the cup. Distances between these
lines were calculated and put in a trigonometric formula to
calculate acetabular anteversion. The analysis was done by
two independent observers (PAR, SB) in a blinded fashion.
Intraclass correlation coefficients were calculated to mea-
sure interobserver reliability of the radiographic method for
calculation of inclination (0.92; 95% CI, 0.87-0.96) and
anteversion (0.91; 95% CI, 0.85-0.95) showing a good
degree of agreement.

For data analysis, means and SDs for acetabular incli-
nation and anteversion in each group were calculated.
Variances (square of the SDs) were used to define the
variability of the outcome measure. They were compared
using the F test to determine if they were statistically dif-
ferent. The proportion of THAs which were within the
target ranges for abduction and anteversion in all groups
were compared with p values and effect sizes (OR) with
CIs calculated. Means of inclination and anteversion and
demographic features also were compared and effect sizes
(Cohen’s d) were calculated. An independent t-test (two-
tailed) was used for normally distributed continuous data
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Fig. 2 This fluoroscopic image allows assessment of reaming of the
acetabular cup.

and the Mann-Whitney U test was used for nonparametric
data. Chi-square and Fisher’s exact test were used for
comparing categorical data. A p value of 0.05 was set as
the level of statistical significance. Statistical analysis was
performed using SPSS software (Version 16; Chicago, IL,
USA).

Results

Variances were lower for cup inclination and anteversion in
the direct anterior group (19 and 16 respectively) as com-
pared with the posterior group (50 and 79 respectively)
(Table 2). As per the F test for equality of variances, these
differences were statistically significant (p values for incli-
nation and anteversion were < 0.001). Target inclination and
anteversion were achieved better in the direct anterior group
(98% and 97% respectively) as compared with the posterior
group (86% and 77% respectively) (p < 0.01, OR for incli-
nation = 9.1, 95% ClI, 3.5 to 23.4; OR for anteversion = 8,
95% CI, 4 to 16). This is depicted in the scatterplot (Fig. 4)
representing cup positions for all patients in both groups with
anteversion on the Y-axis and inclination on the X-axis. The
degree of dispersion is lower in the direct anterior group
compared with the posterior group.

In the first 100 procedures with the direct anterior
approach (learning curve group), the variation in antever-
sion (48) was marginally higher than the remaining
procedures using that approach (16), and marginally lower
than the procedures in which the posterior approach (79)
was used. Target anteversion was achieved in 91% of cases
compared with 77% in posterior group (p = 0.004; OR =
2.8; 95% CI, 1.3 to 5.9) and 97% in the direct anterior

Fig. 3A-B The fluoroscopic images show the acetabular component
(A) during and (B) after final cup placement.

group (p = 0.03; OR = 2.9; 95% CI, 1.1 to 7.3). Target
inclination achieved in the learning curve group (95%) was
marginally better than for the posterior group (86%; p =
0.02; OR =2.9; 95% CI, 1.1 to 7.7) but similar to that of
the direct anterior group (98%; p = 0.13).

Mean followups in the posterior, learning curve, and
direct anterior groups were 30 months (range, 1-66
months), 22 months (range, 1-32 months), and 16 months
(range, 1-26 months) respectively. Recurrent posterior
dislocation in the posterior group required revision to a
constrained liner in one patient. There were two single
anterior dislocations in the learning curve group which
required revision in the form of liner exchange to an
anterior lipped liner and increased neck length. There were
no dislocations in the subsequent direct anterior cases.
Mean operative time was higher in the learning curve
group (103 £ 18 minutes) as compared with the posterior
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Table 2. Mean, standard deviation, and variances for cup inclination and anteversion

Approach Acetabular inclination Acetabular anteversion
Mean SD  Variance’ Mean SD  Variance'

Posterior approach 41.2 7.0 50 24.0 8.7 79
Learning curve group (direct anterior) 393 5.1 26 20.2 6.3 48
Direct anterior approach group 40.4 4.4 19 13.3 4.0 16
Posterior approach versus direct anterior approach p values 0.1 < 0.01* < 0.01* Td = 1.58 (1.4-1.8) < 0.01%*
Posterior approach versus learning curve p values 0.07 < 0.01%* < 0.01* d = 0.47 (0.2-0.7) < 0.01%*
Learning curve versus direct anterior approach p values 0.08 0.04* < 0.01* d = 1.47 (1.2-1.7) < 0.01%*

i p values per F test for equality of variances; *significant values; ~Cohen’s d effect size (with 95% CI).

(84 £ 14 minutes; p < 0.01) and direct anterior groups
(90 £ 15 minutes; p < 0.01). There were two displaced
greater trochanter fractures in the learning curve group, one
undisplaced greater trochanter fracture in the direct anterior
group, and none in the posterior group. There were four
intraoperative femoral fractures in the posterior group, two
in the learning curve group, and three in the direct anterior
group which were fixed with cables. There were no femoral
perforations during broaching or ankle fractures in the
study cohort.

Mean cup inclination values were statistically similar in
all the groups (posterior, 41.2° learning curve, 39.3%
direct anterior, 40.4°) (Table 2). Mean anteversion values
were highest in the posterior group (24°) and lowest in the
direct anterior group (13.3°) corresponding to the change in
target anteversion following the anterior dislocations in the
learning curve group (20° mean anteversion).

Discussion

Acetabular component position is one of the key elements
of a successful THA. The direct anterior approach to THA
has been gaining popularity as a result of the proposed
minimally invasive nature of this approach, faster and
earlier recovery [1, 8, 22], and the reported lower incidence
of dislocation after this technique [14, 25]. Our study
shows improvement in the variability of acetabular cup
position after use of direct anterior approach THAs with
fluoroscopy by a surgeon experienced in posterior approach
THAs, however, there is a learning curve associated with
the use of fluoroscopy to achieve improved accuracy in
acetabular component positioning.

There are some limitations of our study. All biases
associated with a retrospective, nonrandomized study influ-
ence the interpretation of our outcomes. There were specific
selection criteria for the direct anterior approach especially
in the learning curve group. We excluded a substantial
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number of patients owing to the lack of standard radiographs
which might influence the interpretation of our radiographic
results. Although radiographic assessment was done in a
blinded fashion, clinical assessment of complications was
done in a nonblinded fashion. The radiographic method of
analysis is less accurate than CT for assessment of acetab-
ular anteversion. However, the technique we used was valid
and reliable [16]. It also made possible the retrospective
assessment of a large number of patients, which is difficult
with a CT-based study. In addition, we could not determine
combined anteversion as femoral anteversion values could
not be calculated on plain radiographs and thus we could not
determine its influence on our results. The senior surgeon
(JAR) implants the femoral components in lower antever-
sion with the direct anterior approach as compared with the
posterior approach for optimum anterior stability. Although
accuracy of component positioning was better in the direct
anterior group, there was just one dislocation in the posterior
group and two anterior dislocations in the learning curve
phase with the limitation of our variable followups. There-
fore, the clinical significance of decreased variability in the
anterior group is debatable. Moreover, the long-term effects
of precise component positioning on wear and implant sur-
vival cannot be determined by our study.

No documentation of fluoroscopy time was available in
the patient records; therefore, the increase in surgical time
resulting from use of fluoroscopy cannot be discussed. In
addition, the use of fluoroscopy entails the risk of increased
radiation exposure for patients and the surgical team, which
needs to be understood when using fluoroscopy with THA.
We also compared the direct anterior approach with fluo-
roscopic guidance with the posterior approach without such
guidance. It is possible that the differences in acetabular
position we observed had more to do with the use of fluo-
roscopy than the approach per se, but we cannot
conclusively differentiate the influence of these two vari-
ables with our study design. Finally, this study reflects the
experience of one high-volume arthroplasty surgeon at an
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academic center; therefore, the reproducibility of these
results at different centers involving surgeons of varying
volumes and experience will need to be studied.

Our study showed there was a significant improvement
in the variability of cup positioning by one surgeon who
has performed more than 2000 posterior THAs and tran-
sitioned to using the direct anterior as the preferred
approach. Other than the assessment of component position
intraoperatively, another important factor contributing to
this improvement in variability is the ability to make
adjustments in pelvic tilt using fluoroscopy with the patient
in the supine position. Pelvic tilt can be variable with the
patient in the lateral decubitus position [27]. Nishikubo
et al. [17] showed that the accuracy of component posi-
tioning can be improved by preoperative correction of
errors in pelvic tilt. They described a technique of cor-
recting pelvic tilt with posterior THAs (lateral decubitus
position) by manipulating the operating table and use of
fluoroscopy, which improved acetabular component posi-
tioning. The variability attributable to the use of internal
landmarks for cup positioning in the posterior group also
could be a factor influencing our results. We observed
decreased variances for both cup anteversion and inclina-
tion. Matta et al. [14] reported a mean abduction angle of
42° (SD, 4°) and mean anteversion of 19.4° (SD, 5.2°) in
their series of 458 THAs performed through the direct
anterior approach and using fluoroscopy. Ninety-six per-
cent of hips were placed in the target range of abduction
(35°-50°) and 93% were placed in the target range of
anteversion (10°-25°). The SDs they reported [14] are
similar to those of our study. Barrett et al. [1] reported a
significantly lower SD for cup anteversion (20.1° & 5.9°)
with the direct anterior approach compared with the pos-
terior approach (25.8° £ 8.1°) but no significant difference
in the SD for cup inclination (47.1° 4 6.1° direct anterior
and 42.4° £ 7.6° posterior), probably because of a smaller
sample size.

The variances for cup inclination and anteversion were
higher in the initial 100 direct anterior THAs implying that
there is a learning curve associated with the interpretation
and use of fluoroscopy to guide acetabular cup position.
Woolson et al. [26], in a study of direct anterior approach
THAs performed by low-volume, community practice
surgeons, reported a significantly higher number of ace-
tabular component abduction outliers (21% outside 30°—
50°) despite the use of fluoroscopy. However, in our study,
the variances in the learning curve group were slightly
lower than that of the posterior group indicating that, even
in this learning phase, the variability is better than a free-
hand technique for cup implantation by a high-volume
arthroplasty surgeon.

The surgical time was significantly higher during the
learning curve phase and the incidence of greater trochanter
fractures was greater while transitioning to the direct
anterior approach. In our study, these fractures occurred
while taking the neck cut. We believe that ensuring the leg
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is in neutral position, appropriate neck-cut technique with
retractors medially and at the lateral saddle of the neck is
important in avoiding this complication. Some authors have
described a high rate of femoral perforations in the learning
curve phase [3, 23, 26]. There were no femoral perforations
in our series which suggests the importance of adequate
femoral exposure with release of the superior capsule with
or without release of rotators (conjoint +/— piriformis)
before commencement of femoral preparation.

There were two anterior dislocations in the learning
curve group. The target anteversion during this phase of the
anterior approach was similar to that of the posterior
approach. Subsequent to these dislocations and introduc-
tion of provocative anterior stability testing with external
rotation in extension and hyperextension, the target ante-
version was lowered. This change is reflected in the mean
anteversion values in the three groups. This also explains
lower mean anteversion values with the direct anterior
approach in our study as compared with those of Matta
et al. [14] and Barrett et al. [1]. Matta et al. [14] reported
three dislocations in their series, two of which were ante-
rior. Biedermann et al. [2] in their study on anterior
dislocations after standard, anterolateral, transgluteal
THAs, found a higher mean anteversion (17°) and higher
mean abduction (48°) in patients with anterior dislocation.
However, the clinical affect of acetabular orientation on
anterior dislocation after direct anterior THA is unclear and
probably would require a study of large sample size to
evaluate all factors associated with it.

The direct anterior approach THA performed with the use
of fluoroscopy improves the variability of acetabular com-
ponent placement (cup inclination and anteversion) as
compared with the posterior approach THA without fluo-
roscopy. There is a learning curve associated with achieving
a high level of accuracy. Elucidation of the effect of this
improved accuracy with fluoroscopic-guided direct anterior
THA on implant survivorship and patient function will
require long-term studies.
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