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Direct anterior approach total hip arthroplasty (DAA-
THA) has gained popularity in the last decades due 
to multiple advantages  : reduced blood loss, muscle 
sparing, reduced pain, reduced dislocation rate, 
shorter hospital stay and faster recovery. However, 
initial studies have reported an unacceptable 
high intra-operative complication rate, especially 
during the learning curve. The complications and 
reoperations in a consecutive series of 356 DAA-
THA’s using a supine positioning on a regular OR 
table, without femoral hyperextension, were analysed 
retrospectively. Conclusion  : This study could not 
confirm the previously reported high complication 
rate in DAA-THA. The supine positioning without 
femoral hyperextension is a safe technique, little 
susceptible by the surgeon’s learning curve.

Keywords : Minimally invasive surgery ; direct anterior 
approach  ; total hip arthroplasty  ;muscle-sparing  ; 
anterior-supine ; complications.

INTRODUCTION

The Direct Anterior Approach (DAA) to the hip 
was first introduced by Heuter in 1881, later used by 
Smith-Petersen in 1917 and first used for arthroplasty 
techniques in the fifties by the Judet brothers in France 
(13,33,15). Recently, DAA has gained popularity 
because of potential advantages including reduced 
blood loss, less soft-tissue damage, reduced pain, 
reduced dislocation rate, shorter hospital stay and 

faster recovery (21,3,6,23,28,1,22). However, higher 
rates of complications including periprosthetic 
fracture, increased blood loss, longer operating time 
and nerve injury, especially during the early learning 
phase have been reported (6,23,2,38,14,26,34,20).
Therefore DAA total hip arthroplasty (DAA-THA) 
is surrounded with a lot of debate and controversies. 
Currently, DAA-THA is roughly performed 
using two different surgical techniques regarding 
positioning. Either the surgeon uses an orthopaedic 
fracture table with traction devices (Medacta table, 
Hana table, ProFx table, orthopaedic fracture 
table …) or a regular table with supine patient 
positioning is used. The current instrumentation and 
improvement in surgical technique has made the use 
of an orthopaedic traction table optional.

Current literature has focused merely on the 
complications of the traction table and has not 
compared this data with supine positioning on 
a regular OR table. However, the importance of 
comparing these two different techniques has been 
mentioned earlier (21,23,24,19,7). The aim of this 
study is to provide data regarding the complication 
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and reoperation rate of DAA-THA in supine 
positioning using a regular OR table without 
femoral hyperextension.

METHODS

Data of a consecutive series of 356 primary 
DAA-THA’s in a period between 01/04/2011 
and 02/06/2015 were analysed retrospectively. 
All procedures were done by one surgeon (JL) 
using a regular OR table and supine positioning, 
without femoral hyperextension. The anterolateral 
approach has been the operating surgeon’s preferred 
approach for primary THA, before adopting the 
DAA technique. The first 356 cases after a radical 
change in surgical technique were analysed in this 
study. Exclusion criteria were revisions and hip 
fracture as the primary indication. The minimum 
follow-up was one year and no patients were lost 
to follow-up before the one year mark. During the 
study period (from 1/1/2016 to 1/1/2017), 90% 
of patients have attended the orthopaedic clinic 
for a physical examination and all patients were 
subjected to a telephone survey. 340 patients (96%) 
have effectively participated to the telephone 
survey, reasons for the inability to participate were 
death (3 patients), dementia, language or speaking 
difficulties and inability to contact. The follow-up 
period for the patients who were unable to return 
to clinic or participate to the telephone survey, was 
reduced to the last clinic appointment.

Data was collected prospectively and analysed 
retrospectively. All the complications and reopera-
tions were thoroughly traced and collected from the 
medical files, the clinical review and a telephone 
survey. Data was cross-referenced during the 
telephone survey to assure complete capture of 
all complications. Directive questions were used 
during the telephone survey to trace for the possible 
complications. The telephone survey was conducted 
by the first author (VV), the clinical review was 
done by the senior author (JL). Since every patient 
reviewed in hospital was also rendered to the 
telephone survey, an extensive cross-checking of 
results occurred. We found a 98% concordance 
between clinical review and telephone survey. Inter-
observer disagreement was solved by discussion  : 

1 psoas impingement was added because diagnosis 
was only recently made, and 1 patient was ex-cluded 
from the statistical analysis because of contradictory 
statements during the telephone survey. The study 
was approved by the local hospital ethics committee 
and University hospital Antwerp research ethics 
committee operating according to the ICH/GCP 
guidelines (registration number B300201627818). 
An informed consent was obtained by all the 
patients as required by the ethics committees.

Surgical technique 

The procedure was performed on a regular 
operation table, in a supine position, without 
extension devices. The technique is described by 
Parvizi et al, with minor modifications (25). First, 
the incision was started more lateral, 4cm lateral 
and 2cm distal from the anterior superior iliac spine 
(ASIS), in order to avoid lateral femoral cutaneous 
nerve (LFCN) injury. This way, the tensor fascia 
lata perforator was always visible in the anterior 
half of the incision (30). Second, the superior 
release, known as the critical step in the access to 
the femoral canal, was performed in 2 steps. The 
initial release was done with the hip in situ, before 
any osteotomy was made. Subsequently, the release 
was finalised after the femoral head was removed 
in a classical fashion with the use of a bone hook in 
the canal. Adopting this 2-step superior release has 
made head extraction easier and has made a double 
neck osteotomy redundant. Third, the femoral 
hyperextension, which could increase the risk of 
intra-operative complications, such as trochanteric 
fractures, was excluded. Femoral hyperextension 
was never applied, arguably because this could 
blur the perspective to the femoral canal and 
make correct stem positioning technically more 
demanding. A double-prong retractor positioned 
laterally behind the greater trochanter lifting up 
the femur and a sharp hohmann retractor postero-
medially around the calcar were positioned during 
femoral broaching. Fourth, the medially positioned 
retractor behind the transverse acetabular ligament 
was removed during acetabular reaming. Only 
a double-prong postero-inferior retractor and an 
antero-superior retractor over the pelvic brim were 
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positioned during reaming. This way more freedom 
was created to position the cup in the appropriate 
abduction angle. Image intensifier guidance during 
the procedure was never used. The acetabular and 
femoral components were press-fit, uncemented 
porous-types with ceramic-on-ceramic or ceramic-
on-polyethyleen bearings. ZimmerBiomet Allofit 
and Maxera (monoblock ceramic bearing for large 
head sizes) cups were implanted and Avenir stems 
in all cases (Zimmer, Warsaw, IN). Postoperative 
visits were scheduled at 4 weeks, 3 months and 1 
year. All patients had routine postoperative x-rays, 
standard AP pelvic and lateral views, taken at 4 
weeks and 1 year postoperative.

RESULTS

356 primary DA-THA’s in 327 patients, consisting 
139 males and 188 females, were included in the 
study. Mean follow-up period was 32 ±13 months 
(12-62 months). Indications for treatment included 
primary osteoarthritis (316 hips), post traumatic 
osteoarthritis (5 hips), avascular necrosis (33 hips), 
dysplasia (2 hips). Staged bilateral procedures 
were performed in 29 patients. Mean age was 
65 years. Right to left hip ratio was 0,58. All 
implants were uncemented, 44 Maxera cups and 
286 Allofit cups. Uncemented Avenir stems were 
used in all cases (Zimmer, Warsaw, IN). Ceramic-
on-ceramic bearing surfaces in 97 THA’s (27%) 
and ceramic-on-polyethylene bearing surfaces 
in 259 THA’s (73%). The complications with 
according case number are summarised in Table 1. 
The Intra-operative complication rate was 3,0%. 
Post-operative complication rate 5,9%. Medical 
complication rate 1,9%. The dislocation rate was 
0,9% (3 patients), with a total of 4 dislocation. Two 
cup positions of the dislocated hips were outside 
Lewinnek’s safe zon. (18) One open reduction and 
3 closed reductions were performed. There were 
no revisions performed for instability reasons. We 
recorded 4 post-operative infections (1,2%). Two 
superficial wound infections were successfully 
managed with antibiotic suppression. Deep infect-
ion rate was 0,6%, 2 cases with deep infection at 3 
weeks and 8 weeks were initially teated with DAIR 
(Debridement Antibiotics Implant Retention), 

however requiring 2-stage revision later. Subsidence 
(>1cm) was found in 1 case, which did not require 
reintervention. Heterotopic ossification, Brooker 
grade I and II in 0,9% (1 excision of calcification 
for functional impairment), no patients with 
Brooker grade III. One patient was diagnosed with 
persisting squeaking, this ceramic-on-ceramic hip 
was a Maxera cup with head size 40mm and was 
not revised during the study period. Three patients 
with psoas tendon impingement syndrome were 
recorded, two arthroscopic psoas tendon releases 
were performed with complete resolution of 
symptoms afterwards. One psoas tendon release was 
pending at the end of the study period. Due to a fall 
(low-impact trauma) 1 month after surgery, one peri-
prosthetic fracture (Vancouver type B) has occurred, 
which was treated nonoperatively. The stem was 
positioned correctly and not undersized. Although 
the traumatic event was obvious, we realise this 
fracture might have been the result of an unnoticed 
intra-operative fracture. Because of this uncertainty, 

Table 1.
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malposition or ceramic liner fracture which affects 
the outcome in the longer term. This case series 
has demonstrated the complications of the first 356 
cases after a radical change in surgical technique 
from an anterolateral approach to the DAA. 

One of the main reasons for adopting the DAA 
technique is the reduced dislocation rate. This study 
reports a dislocation rate of 0,9%, which is similar 
with other reports in the DAA-THA literature 
(12,36,29,35,22,25,31,16,17,23,3,28,5). Furthermore, the 
concerning finding of an unacceptable high number 
of intra-operative femoral fractures (up to 27%) in 
the literature regarding DAA on a positioning table 
was not reproduced in our study (1,8,9,14,21). The 
benefits of supine positioning on a regular OR table 
has been reported earlier by Lovell, who argues that 
stability and leg length is much easier to assess. 
Moreover, a circulating nurse is not required to 
reposition the leg (19).

In addition, no outliers in cup positioning were 
detected during the first 50 cases. So in this series, 
cup positioning using DAA in supine position has 
shown little susceptibility to the adverse effects of 
the learning curve (38).

Another concern with the use of the DAA, is the 
risk of injury to the LFCN. Varying percentages 
ranging from zero to 81% are reported in literature 
(3,6,9,28). We believe that the relatively low 
percentage of LFCN injury in this study is due to the 
surgical technique. A lateralised incision , centred 
over the muscle belly of the tensor fascia lata, will 
mitigate the risk of LFCN injury. Also, in our series, 
a lesser amount of wound problems compared with 
the high number of 4,6% (by Jewett and Collis) was 
observed. Again these studies were done using an 
orthopaedic table (14). The anterior skin is noticeable 
thin and continuous traction could cause blood flow 
restriction and increased shear forces, which could 
result in wound problems.

Also, the data provides a trend towards non-
inferiority compared with DAA technique using 
traction devices or orthopaedic table. In addition, 
a Bayesian meta-analysis from De Geest et al. in 
2015 could not find a significant difference in risk 
incidence of intra-operative femoral fractures, how-
ever the risk with the positioning table was higher 
compared to a regular OR table (0,2% vs 0,7%) 

this complication could have been categorised 
both as an intra-operative and postoperative 
complication. Five patients (1,5%) have presented 
with a clinical neuropraxia of the lateral femoral 
cutaneous nerve (LFCN), which have resolved over 
time in. In two patients (0,6%) persistent symptoms 
of LFCN injury during the study period were noted. 
1 calcar fracture has occurred during broaching and 
was treated conservatively. No significant (>1,5cm) 
greater trochanter fractures were recorded. 30-day 
postoperative transfusion rate was 9%. Overall an 
even distribution of complications among the 356 
cases included in the study was found.

The reinterventions are summarised in Table 
2. A reintervention rate of 3% (10 cases) and a 
revision rate of 1,5% (5 cases) was recorded. Two 
acetabular cup revisions were recorded because 
of aseptic loosening. One early loosening of the 
acetabular implant occurred (Maxera cup), which 
required revision, cup repositioning and conversion 
to Allofit cup 1 week after primary surgery. A 96% 
patient satisfaction rate was noted. No obvious 
downward trend in intra-operative complications, 
with increasing experience of the surgeon, was 
recorded.

Table 2.

DISCUSSION

The direct anterior approach (DAA) is widely 
used for minimally invasive total hip arthroplasty in 
North America, Europe, and Asia (27). In Belgium 
and the Netherlands there seems to be a wide 
experience in DAA-THR surgery and it seems that 
once the surgeon masters the DAA, he adopts it as 
his standard approach for primary THA (8,9,11,37). 
In DAA-THA research, the focus lies on dislocation 
rate and speed of recovery. But there seems to be 
little attention for intra-operative complication rate 
and early revision rate. Intra-operative difficulties 
may cause complications such as component 
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Dislocation (rate) SSI
(super-ficial/deep)

Intra-op GT or 
calcar fracture

Intra-operative femoral 
fracture / perforation

Femoral or sciatic nerve 
lesion

LFCN 
(neuropraxia / 

permanent)

Hematoma Other: Ceramic 
liner / head fracture, 

clicking, squeaking …

Total intra-op 
complications

Total postoperative 
complications (SSI, 
dislocation, other)

Medical 
complications: 

DVT/PE, cardiac 
…

Remarks from author

Keggi 1993 (n=1000)
787 primary THR
313 revisions; all percentages 
based on primary THR 
group

17 (2,5%) in primary 
THR

7 obese pt
5 complex 

reconstructions
3 poor mental status

1 deep (0,2%) 10 calcar (1,5%)
5 significant GT 

(0,7%)

5 proximal femoral fractures 
(3 complex DDH cases, 1 
femoral malunion case)

5 partial nerve palsies 
(0,7%) ?

x 13 (1,9%) x 20 significant I.O. 
fractures (3%)

x 5 DVT/PE (VTE) 
(0,7%) very low 

percentage!

x

Kennon 2003 (n=2132) 
(cemented + uncemented)
283 complex cases
Only complications during 
first 6 months postop

28 (1,3%), 1 open 
reduction

7 infections (not 
specified)

29 GT (4 fixations)
3 LT (1 fixation)

38 Calcar (1 
cerclage)

21 femoral shaft
3 acetabular

4 transient Sciatic nerve 
palsies, no residual injury

5 31 X 87 intra-op 
fractures (overlap 
with groups GT/ 

LT/ Calcar)

x 6 DVT
11 PE

12 non-fatal MI 
or CVA

1 fatal MI

30 lost to follow-up 
before 6 months

Nakata 2008 (n=195)
Consecutive series

0 1 superficial
0 deep

1 calcar fracture,
1 significant GT 

fracture

0 0 1 LFCN 
hyperesthesia

x 0 subsidence
0 cup migration

2 0 postop femoral fractures 1 DVT More cups in safe zone 
compared to PA

Lovell 2008. Technique 
description with some 
complications reported

x x x x x 5% temporary
< 1% permanent

x x x x x x

Berend 2009 (n=258) series 0 2 superficial 
(debridement & 

irrigation)
0 deep

x 2 proximal femoral 
perforations

1 pelvic fracture requiring 
revision acetabular component

0 2 temporary 
(resolved)

x 1 cup dislodgement 
(revised intra-

operative)

4 4 peri-prosthetic fractures 
(all requiring stem revision)

0 DVT’s 6 reoperations
Better hip scores at 6 

weeks

Seng 2009 n=182
(partially same population 
as Berend 2009?)

x 2 superficial 
(debridement & 

irrigation)
0 deep

x 2 proximal femoral 
perforations 1 pelvic fracture 
requiring revision acetabular 

component

x 2 temporary 
(resolved)

x 1 cup dislodgement 
(revised intra-

operative)

Overall 5,4% 
(10/182)

2 peri-prosthetic fractures 
(all requiring stem revision)

No DVT/PE x

Restrepo 2010 (n=50)
RCT

0 0 0 0 0 2% 0 0 0 1 periprosthetic fracture 
requiring revision 1 cup 

loosening requiring revision

0 x

Bergin 2011
n=29 (DAA) prospective

0 0 0 0 0 0 1 0 0 0 0 Better implant position 
compared to PA group

Hallert 2012
n=200

6 (1 stem revision, 1 
cup + stem revision

1 superficial
1deep (DAIR)

x 3 non-specified 1 peroneal nerve transient
1 femoral nerve

transient

1 transient x x x x
2 revisions for instability

1 DAIR

3 DVT no learning curve, 
excellent results, no 

recurrent dislocations
Unger 2014 n=180
NOF fractures
Bipolar hemi-arthroplasty

1 (0,6%) dysplasia case 3 superficial 
1 deep (2-stage 

revision)

0 0 1 femoral nerve (incorrect 
sharp retractor placement)

0 12% prolonged 
wound healing

x x 3 seroma requiring 
reoperation

22,8% transfusion 
rate

modified DAA for hemi-
arthroplasty

Frye 2014 n=421 x x x x x x x 0,83 mean TFL 
damage score

x x x more TFL damage in 
males and high BMI

Rodriguez 2014
n=60

0 0 1 undisplaced 
GT frx

0 0 40% transient 
numbness, 0% 

persistent

x 1 Brooker grade 2 x 4 groin pain x x

Tsukada 2015
n=139

0 0 2 (1,4%) 2 (1,4%) 1 (0,7%) (femoral nerve) x x 1 (liner fracture)
3 clicking

2 squeaking

x x x x

Mirza 2015 n=1035
Mean follow-up = 40 m (12-
60)

4 (0,4%) 1 deep (0,1%) x 2 perforations x no exact data x x Overal complication 
rate 1,7%

9 (0,9%) early postop 
periprosthetic fractures, all 

revised

Transfusion rate 
5%

x

Berend 2016
n=2869
Only looked for 
periprosthetic fractures

x x x x x x x x 26 (0,9%) early 
periprosthetic 

femoral fractures 
(23 revisions)

x x x

Parvizi 2016
n=44
RCT (DAA vs Lateral)

1 1 persistent 
drainage (DAIR)

x 1 x x x x x x x Not mentioned to which 
group complications 

belong?
Sang 2016
n=124

0 x 1 GT fracture 0 0 1 1 x 3 x x x

Table 3. — overview of  studies reporting complications of DA-THA in supine position without traction devices. x : not reported
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(8). In Table 3, all papers of DAA-THA in supine 
position on a regular OR table are sum-marised, the 
complication rates are comparable with our results. 
Interesting to note is that even in the studies on a 
regular OR table, many authors describe either the 
use of a table-mounted femoral elevator (Omni-
Tract Surgical, St. Paul, MN) or a considerable 
amount of femoral hyperextension (3,32).

Our study has strengths and limitations. This 
study adds a large series of evidence to the data on 
DAA-THA on a regular OR table in supine position. 
To our knowledge this study is the first to report a 
series where femoral hyperextension is omitted. The 
primary weakness of this study is the retrospective 
design. Inherent bias applies to all retrospective 
studies and therefore also to our data analysis. In 
addition, our study does not include a comparison 
group. We recognise this, but the aim of the study 
was to record intra-operative complications and 
reoperations. The percentages of the complications 
and reoperations are calculated on 356 hips, 
with 16 patients who could not attend a clinical 
review nor a telephone survey during the study 
period. As a results, we could have missed some 
late postoperative complications or reoperations 
that have been treated elsewhere. Therefore the 
complication rate might be slightly underestimated. 
In addition we can acknowledge a short term follow-
up of more than 30 months which is relatively long 
in DAA literature. 

To conclude, this consecutive series DAA-
THA in supine position on a regular OR table 
without femoral hyperextension has demonstrated 
a safe technique with a low intra-operative and 
postoperative complication ratio, this in contrast to 
some of the previous publications using extension 
devices. A meta-analysis comparing complication 
data of DAA-THA with or without traction devices 
is warranted.
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