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Abstract. Background/Aim: The aim of the study was to
analyze operative time and restoration of hip biomechanics in
total hip arthroplasty (THA) via direct anterior approach
(DAA) with and without the use of a traction table. Patients
and Methods: We retrospectively compared 97 cases where a
traction table was used to 92 cases without a table. Ninety-
seven patients received THA with a traction table (AMIS®
technique) and 92 patients with conventional DAA.
Postoperative standard radiographs were used to analyze offset
parameters and leg length. Furthermore, time for patient
positioning and cut-to-suture time were evaluated. Results:
Cut-to-suture time was statistically significantly shorter in the
traction table group (p=0.001), whereas analysis of offset
parameters (acetabular, femoral and combined) was
comparable between the two groups (p=0.31, p=0.95, p=042).
Postoperative leg length was statistically significantly different
with and without traction table use (p=0.02). Conclusion: Both
methods enable restoration of hip biomechanics with high
accuracy. Further studies with prospective study designs and
larger sample sizes may be needed to confirm these results.

Total hip arthroplasty (THA) is one of the most successful
procedures in orthopedic surgery (1). Due to demographic
development, THA is projected to grow more than 70% by
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2030 in the U.S. (2). In the past, research in THA was mainly
focused on implant designs, whereas today the optimization of
the surgical procedure has gained significant importance. In this
context, minimally invasive surgical approaches, which are
defined by an incision length of 10-12 cm, became increasingly
popular (3, 4). According to various authors, minimally invasive
THA is associated with less blood loss, lower perioperative pain
levels, lower dislocation rates and earlier return to daily life
activities (5-7). On the contrary, other studies found no benefit
of minimal incision THA over standard approaches (5, 8, 9).

One of the most popular minimally invasive hip
approaches is the direct anterior approach (DAA) due to its
tissue sparing technique using an intermuscular and
internervous path between M. tensor fascia latae and M.
rectus femoris (10). Despite the growing popularity of DAA,
concerns remain regarding implant positioning due to a flat
learning curve and the limited exposure (11, 12).

THA via DAA can be performed on a standard operation
table or with a traction table. The use of a traction table may
enhance surgical exposure, while patient positioning is more
time-consuming and intraoperative assessment of leg length is
limited (10). However, to date, it remains unclear if the use of
a traction table facilitates shorter surgery duration and
optimized restoration of hip biomechanics due to the improved
exposure compared to the conventional DAA technique (13).

For the present study we hypothesized that: 1) surgical
duration is shorter when DAA THA is performed with a
traction table and 2) restoration of hip biomechanics is
similar in both techniques.

Patients and Methods

The study was approved by the local ethics committee (project
number 148/15). We retrospectively enrolled all patients who were
treated with cementless THA via DAA between 2013 and 2015 at
an Orthopaedic University clinic.
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Figure 1. AMIS mobile leg positioner. A hypomochlion (red arrow) lifts the coxal end of the femur when the leg is moved into hyperextension.

Inclusion criteria were diagnosis of osteoarthritis of the hip joint
and age of 18 years and above. Exclusion criteria were cemented
fixation of the prosthesis, pre-existing severe deformities, BMI >35
kg/m2, severe comorbidities [>ASA (American Society of
Anesthesiologists) III] and previous bone surgeries on the index leg.

Surgical procedure. All hip replacement surgeries were performed
via DAA either with a conventional operation table or a traction
table. Four senior surgeons performed the hip joint replacements.

Patients received either an AMIStem® (Medacta International,
Castel San Pietro, Switzerland) or a Fitmore® stem (Zimmer
Biomet, Warsaw, IN, USA). In all patients, either an Allofit
Alloclassic® cup (Zimmer Biomet) or a Versafit® cup (Medacta
International) were used.

For conventional DAA THA a standard operation table with the
patient in supine position was used. The pelvis was located over the
table break to allow hyperextension for stem preparation.

All other DAA THAs were performed with the use of the AMIS®
Mobile Leg Positioner (Medacta International) (Figure 1). Exposure
was facilitated by traction, external rotation, and hyperextension.

Measurements. All surgical procedures were preoperatively planed
with a digital-planning software using standard anterior-posterior
low pelvic radiographs with a 25 mm reference ball (mediCAD;
Hectec GmbH, Altdorf, Germany). A recent published study on
preoperative 2D templating revealed a high accuracy when using
the mediCAD program (14). Implant size and position was
determined, femoral as well as acetabular offset and leg length
discrepancy were taken into account. Restoration of offset was
defined to be equal to the contralateral hip joint. The target for leg

425

length reconstruction was for the operated leg to be the same length
as the contralateral leg. For estimation of lower limb length
discrepancy, a line tangential and parallel to the most inferior point
of the ischia was constructed (15). A second line was then placed at
the most medial aspect of the lesser trochanter and then the distance
between the two lines was measured on both sides.

Femoral offset was defined as the distance from the center of
rotation of the femoral head to the line of the femoral metaphysis
canal (16, 17). The acetabular offset was defined as the
perpendicular distance from the center of rotation of the femoral
head to the vertical trans-teardrop line (17). Acetabular offset and
femoral offset were then summarized as combined offset. An
increase in offset assigned positive values and a decrease assigned
negative values.

Postoperative radiographs were routinely performed 3 days
after surgery. Offset and leg length discrepancy were then
analyzed using the same digital planning software. Three blinded
observers performed the radiographic assessment by using a
standardized protocol.

Time for patient positioning and cut-to-suture time were
extracted from the perioperative documentation. Time for patient
positioning was measured from the end of anesthesia preparation to
final positioning of patients for surgery. Cut-to-suture time was
measured from incision to suture.

Statistical analysis. Statistical analyses were performed using SPSS
21.0 software (IBM SPSS, Armonk, NY, USA). Normal distribution
was tested with the Kolmogorov-Smirnov test. Further analyses
were performed using a 7-test for independent samples and a Mann-
Whitney U-test. Statistical significance was set at p<0.05.
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Table 1. Socio-demographic profile and hip side.

Table II. Perioperative parameters.

Surgical technique

With table Without table Total

Patients 97 92 189
Age in years 64 (12.03) 65 (13.88)
(Mean/range)
Gender

Male 46 45 91

Female 51 47 98
Hip side

Right 52 44 96

Left 45 48 93

Values are given as mean and standard deviation.
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Figure 2. Time for patient positioning (time from end of anaesthesia
preparation to final positioning in minutes) for AMIS® technique and
conventional direct anterior approach.

Results

A total of 189 patients met the inclusion criteria and were
available for evaluation. Ninety-seven patients (51%)
received THA with a traction table (AMIS® technique) and
92 patients (49%) with conventional DAA. Socio-
demographic profile and the side where the surgery was
performed are shown in Table I. There was no statistically
significant difference in age, sex, or side of the treated hip
joint between the two above-mentioned groups.

Time for patient positioning was statistically significantly
longer (p=<0.001) in the traction table group (Figure 2). Cut-
to-suture time was significantly shorter with traction table
use (p=0.001) (Table II, Figure 3). Concerning the
restoration of the acetabular- (p=0.31), the femoral- (p=0.95)
and the combined-offset (p=0.42), no statistically significant
difference was found between our study groups (Table III).
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With table  Without table Total

Time for patient positioning 13.17 (3.43)
(min)

Surgical Time (min)

9.90 (2.94) <0.001

74.69 (15.35) 8136 (14.72) 0.001

Values are given as mean and standard deviation.

Table III. Postoperative offset parameters.

With table ~ Without table Total
Acetabular offset (mm) -2.57(5.88) -2.62(649) 031
Femoral offset (mm) 0.70 (3.81) 094 (397) 095
Combined offset (mm) -205(694) -1.75(7.04) 042

Values are given as mean and standard deviation.
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Figure 3. Surgical time (time from incision to suture in minutes) for
AMIS® technique and conventional direct anterior approach.

Postoperative leg length was statistically significantly
different between the two groups (p=0.022) (Table IV).

Discussion

The aim of this study was to compare operative time and
accuracy of biomechanical restoration in minimally invasive
THA with and without traction table use. The most important
finding was the significantly shorter cut-to-suture time with
the use of a traction table. Moreover, leg length restoration
was significantly more accurate in the traction table group.
Analysis of postoperative offset parameters revealed
comparable results between the two groups.
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Table IV. Postoperative leg length discrepancy.

With table  Without table Total

Postoperative leg length 0.56 (4.81) 1.78 (5) 0.022

discrepancy (mm)

Values are given as mean and standard deviation.

The shorter cut-to-suture time may be explained by the
enhanced exposure, especially during femoral stem
preparation, and the reliable patient position, resulting in a
standardized work-flow (18, 19). Similar results were reported
by Nakamura ef al. with a mean surgical time of 72 min for
DAA THA using a traction table (18). On the contrary, in a
systematic review comparing THA via DAA with a standard
and a traction table, Sarraj et al. reported a nearly 30 min
shorter surgical duration in the standard table group. However,
the analyzed studies combined positioning and surgical
duration in their study and therefore, the authors explained the
results with the additional time required for traction table set-
up (13). Wernly et al. found no significant difference when
comparing duration of skin incision to wound dressing
between the two methods (20). In our cohort, time for patient
positioning was significantly longer in the traction table group.
However, we consider reduction in surgical time as one of the
key factors in preventing perioperative complications (e.g.,
periprosthetic infections), which outweighs the higher
expenditure of time for patient positioning (21).

Reconstruction of hip biomechanics during THA is crucial
for functional recovery and good clinical results (22).
Inadequate offset restoration is associated with instability,
diminished range of motion, edge loading, and premature
polyethylene wear (23-25). In this context, Mahmood et al.
demonstrated inferior clinical results in patients with a
reduced combined offset of more than 5 mm (26). Sariali et
al. published similar results. In their study, a mean decrease
in femoral offset of 7.6 mm was associated with an increased
frequency of gait disorders (27). In our results, there was no
statistically significant difference concerning offset
reconstruction with a slight decreased combined offset (mean
2.05 mm) with traction table use (Figure 4). To our
knowledge, this is the first study directly comparing
postoperative offset parameters with and without traction
table THA via DAA.

Substantial residual leg length discrepancy (LLD) after
THA is associated with patient dissatisfaction, functional
complications, and is one of the leading causes of litigation
after joint replacement in the U.S. (28-30). Acceptable leg
length discrepancy is still controversially discussed and clear
boundaries between acceptable and unacceptable have yet to
be defined. However, several studies defined a postoperative
difference of 10 mm as acceptable, whereas other authors
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Figure 4. Difference in total offset (summarization of acetabular and
femoral offset in millimeters) for AMIS® technique and conventional
direct anterior approach.

define a difference of more than 6 mm lengthening as
pathological (31-33). THA with a standard table allows the
surgeon to validate the intraoperative leg length based on
anatomical land marks (e.g., medial malleoli). However,
when using a traction table, the pelvis is stabilized by the
perineal support, which enables standardized intraoperative
fluoroscopic control and subsequently detection of leg
length discrepancies. In our study, leg length
reconstruction was statistically significantly more accurate
in the traction table group. In contrast to our results,
Wernly et al. recently reported a statistically significant
more accurate leg length restoration in DAA THA without
a traction table (2.4 mm vs. 3.7 mm). However, there was
no significant difference concerning functional outcome
(Harris Hip Score) (20). In a comparative study of traction
table vs. standard table using DAA for THA, Moslemi et
al. found no statistically significant difference concerning
postoperative leg length (34).

Looking at our results with a mean difference of
approximately 1.2 mm in postoperative leg length between
the two study arms, it remains debatable if these results
might have an impact on the clinical outcome. Furthermore,
these results present the radiographic LLD and do not reflect
the perceived leg length exactly.

This study has the following limitations: Radiological
outcome was analyzed using plain radiographs instead of
multidimensional imaging like computed tomography
scans, EOS (EOS™ imaging) or EBRA (Einzel-Bild-
Roentgen-Analyse). The use of such devices might have
increased accuracy and comparability of our findings.
Furthermore, we did not analyze the functional outcome or
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postoperative complication rate in our cohort and that
somewhat limits the significance of the present results.
However, this was not the major aim of our study. A further
limitation is the retrospective study design and the
relatively modest sample size.

In conclusion, our study presents similar radiological
outcome for minimally invasive THA with and without the
use of a traction table. Both methods enable restoration of
hip biomechanics with high accuracy. In our opinion, the
potential for shorter surgical procedure outweighs the effort
and time for preparing the traction table setting. However,
further studies with prospective study designs and lager
sample sizes may be needed to confirm these results.
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