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Abstract
Introduction To report clinical and radiographic outcomes of revision total hip arthroplasty (THA) through the direct anterior 
approach (DAA) using primary stems.
Materials and methods The authors assessed a consecutive series of revision THAs operated by DAA using primary 
(cemented and uncemented) stems between 1/1/2010 and 30/06/2017. The initial cohort comprised 47 patients (50 hips), 
aged 65 ± 10 years with BMI of 25 ± 4 kg/m2. Clinical assessment included modified Harris Hip Score (mHHS) and satis-
faction with surgery. Radiographic assessment included radiolucent lines > 2 mm, bone remodelling, cortical hypertrophy, 
pedestal formation, and osteolysis. Linear regression analyses were performed.
Results Of the 50 hips (47 patients) in the initial cohort, intraoperative complications that did not require re-revision occurred 
in 5 hips. At a follow-up of > 2 years: 5 hips (10%) were lost to follow-up and 3 hips (6%) required stem re-revision, leaving 
a final cohort of 42 hips (40 patients). Postoperative complications that did not require re-revision occurred in 4 hips (8%). 
At 4.3 ± 1.6 years, post-revision mHHS was 89 ± 14 (range 47–100) and 38 patients were satisfied or very satisfied with 
revision surgery. Bone remodelling was observed in 8 hips (16%), cortical hypertrophy in 6 hips (12%), grade I heterotopic 
ossification in 7 hips (14%), and grade II in 1 hip (2%). There were no cases of radiolucent lines, pedestal formation, or 
osteolysis. Regression analyses revealed that post-revision mHHS was not associated with any variable.
Conclusions Revision THA performed through the DAA using primary stems grants satisfactory clinical and radiographic 
outcomes at a minimum follow-up of two years.

Keywords Revision total hip arthroplasty · Direct anterior approach · Primary stems · Clinical outcomes · Radiographic 
outcomes

Introduction

Advancements in bearing materials and implant design over 
the past two decades have helped overcome some of the 
challenges encountered during revision total hip arthroplasty 
(THA) due to severe osteolysis or bone loss. Revision THA 
is thus increasingly possible through minimally invasive 

approaches [1–4], without the need for long or distal-locking 
femoral stems [5–7], which could be preferable for surgeons 
that have been accustomed to performing primary THA 
through anterior approaches early in their specialty training.

The choice of stem in revision THA depends on multiple 
factors, including the presence of fractures, bone loss pat-
terns, proximal femoral morphology, and whether the previ-
ous stem was cemented or uncemented [8–10]. If bone qual-
ity is adequate and there are no fractures, a primary stem can 
be considered, even when replacing a revision stem, which 
would prevent treatment escalation if additional revisions are 
required. Furthermore, the distal femoral canal can be dif-
ficult to prepare in cases with pedestal formation, distal nar-
rowing, or well-fixed cement plugs; such challenges could be 
overcome by implanting a shorter stem than that removed.
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In 2010, the senior author started performing revi-
sion THA using primary stems through the direct ante-
rior approach (DAA) (his preferred technique for primary 
THA), except if the implanted stem was long and appeared 
to be well-fixed on radiographs, in which case the postero-
lateral approach was used to facilitate stem extraction. The 
DAA, although more challenging than the lateral or poste-
rior approaches [3, 11], has been shown to reduce pain [12, 
13], recovery time [12–14], and dislocation rates [15, 16], 
mainly because it is a minimally-invasive approach, which 
preserves the inter-nervous and inter-muscular planes [17]. 
The purpose of the study was to report clinical and radio-
graphic outcomes of revision THA through the DAA using 
primary stems.

Materials and methods

The authors retrospectively assessed a consecutive series of 
56 hips that underwent revision THA using a primary stem 
by the senior surgeon (FL) between 1 January 2010 and 30 
June 2017. Hips were excluded from the study if they under-
went revision THA through the posterior approach (n = 6), 
which was used if the stem implanted was long and appeared 
well fixed on radiographs. Therefore, the initial cohort com-
prised 47 patients (50 hips), aged 65 ± 10 years with a BMI 
of 25 ± 4 kg/m2, that underwent revision THA through the 
DAA using primary stems (Table 1). Reasons for revision 
THA were aseptic loosening in 30 hips (60%), peripros-
thetic joint infection (PJI) in 5 hips (10%), aseptic loosening 

Table 1  Pre-revision data for 
the initial cohort

BMI body mass index, THA total hip arthroplasty, PPF periprosthetic fracture, LLD limb length discrep-
ancy, SD standard deviation
*Patients that required revision of the acetabular cup and liner, which were no longer compatible with the 
previous femoral head, trunnion, or stem

Initial cohort (n = 50 hips)

Mean ± SD
n (%)

Median Range

Age at revision (yrs) 64.8 ± 9.7 65.0 (37.6–86.1)
BMI 25.4 ± 4.0 24.6 (18.1–33.4)
Time between previous THA and revision (yrs) 7.4 ± 6.8 5.3 (0.1–30.1)
Female sex 27 (54%)
Charnley grade
 A 20 (40%)
 B 29 (58%)
 C 1 (2%)

Pre-revision Paprosky grade
 I 18 (36%)
 II 13 (26%)
 IIIA 16 (32%)
 IIIB 3 (6%)

Reason for revision
 Aseptic loosening 30 (60%)
 Stem-cup incompatibility* 9 (18%)
 Periprosthetic joint infection 5 (10%)
 Aseptic loosening secondary to PPF 3 (6%)
 Instability 2 (4%)
 Acetabular cup protrusion with LLD 1 (2%)

Number of previous THA revisions
 0 42 (84%)
 1 7 (14%)
 2 1 (2%)

Previous stem fixation
 Cemented 24 (48%)
 Uncemented 26 (52%)
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secondary to periprosthetic fracture in 3 hips (6%), instabil-
ity in 2 hips (4%), and acetabular cup protrusion with limb 

length discrepancy in 1 hip (2%). It is worth noting that 1 of 
the 5 cases operated for PJI had a 2-stage procedure. Twenty-
three hips (46%) had isolated stem revision, while 27 hips 
(54%) had cup and stem revision (Table 2). All patients 
provided informed consent to use their data and images for 
research and publication purposes. The study was approved 
in advance by ‘GCS Ramsay Santé pour l’Enseignement et 
la Recherche’ (#COS-RGDS-2019-12-003-LAUDE-F).

Surgical technique

All patients were operated by the senior surgeon through 
the DAA with the patient placed in a supine position on an 
orthopaedic traction table. In cases where the primary stem 
to be implanted was shorter than the previous stem, residual 
cement was not removed in the distal area, thus reducing the 
risk of a false stem trajectory, femoral perforation or femoral 
fracture. For cemented stems, synthetic bone grafts (with 
or without autograft) were impacted using a trial femoral 
stem to improve the quality of the intra-medullary bone and 
limit the thickness of the cement mantle (Fig. 1). For unce-
mented stems, the femoral canal was reamed to a size that 
secured primary axial and rotational stability; in the pres-
ence of any small remaining gaps between the stem and the 
host bone, autograft was used to fill small bone defects prior 
to stem insertion (Figs. 2 and 3). From the initial cohort of 
50 hips, 25 (50%) were revised with cemented stems, while 
25 (50%) were revised with uncemented stems. It is worth 
noting that 1 of the 3 bilateral cases had an uncemented hip 
followed by a cemented hip. The choice between cemented 

Table 2  Intraoperative data for the initial cohort

PE polyethylene, SD standard deviation
*Excluding 1 patient who required 2-stage revision for infection and 
was hospitalised 54 days

Initial cohort (n = 50 hips)

Mean ± SD
n (%)

Median Range

Hospitalisation duration (days) 3.8 ± 2.7 3.0 (1.0–13)*
Cup revision 27 (54%)
New bearing surface
 Ceramic-on-ceramic 31 (62%)
 Ceramic-on-PE 6 (12%)
 Metal-on-PE 3 (6%)
 Dual-mobility cup: ceramic-on-

PE
10 (20%)

Stem fixation
 Cemented 25 (50%)
 Uncemented 25 (50%)

Stem model
 Amistem (cemented) 25 (50%)
 Amistem (uncemented) 7 (14%)
 MiniMax 14 (28%)
 Quadra 4 (8%)

Bone graft
 Allograft 15 (30%)
 Autograft 21 (42%)
 None 14 (28%)

Fig. 1  Process of a cemented stem being revised with a primary 
cemented stem. The failed cemented stem is first removed, then the 
proximal cement is removed, leaving the cement plug and distal 

cement mantle intact, then synthetic bone grafts (with or without 
autograft) are added to the femoral canal and then impacted using a 
trial stem, and finally, a primary cemented stem is implanted
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and uncemented stems was not dependent on previous 
stem fixation, but only on bone quality; hips that required 

impaction grafting with either allo- and/or auto-graft were 
always cemented, while hips that did not require impaction 
grafting were always uncemented, even if autograft may 
have been used to fill small bone defects. Cases that required 
cemented stems were always implanted with the cemented 
Amistem, while cases that required uncemented stems were 
implanted with either the uncemented Amistem, Minimax, 
or Quadra, depending on femoral shape, bone quality and 
implant availability.

Pre‑ and post‑operative assessment

Before revision THA, all patients were clinically evalu-
ated by the senior surgeon using the modified Harris Hip 
Score (mHHS). Pre-revision radiographic assessment was 
performed to evaluate the severity of femoral bone defects 
according to the Paprosky classification [18]. Pre-revision 
bone loss was grade I in 18 hips (36%), grade II in 13 hips 
(26%) and grade III in 19 hips (38%).

At a minimum follow-up of 2 years, an independent 
observer recorded the mHHS, as well as overall satisfaction 
with surgery (very satisfied, satisfied, disappointed, dissat-
isfied). Complications, reoperations, and re-revisions were 
noted. Post-revision radiographic assessment of standing 
antero-posterior (AP) pelvic and lateral hip radiographs, 
taken between 1 and 3 months post-revision and at last fol-
low-up, was performed, which allowed comparison of the 
following: bone remodelling, cortical hypertrophy, subsid-
ence, pedestal formation and osteolysis. Heterotopic ossifi-
cation was determined according to the Brooker classifica-
tion [19]. Stem subsidence was defined as a > 5 mm change 
in distance between the tip of the greater trochanter and the 
stem shoulder, when comparing first and final follow-up 
radiographs. Furthermore, for cemented stems, the follow-
ing were also assessed: distal cement fractures and radio-
lucent lines (RLs) > 2 mm at the bone-cement and cement-
stem interfaces. For uncemented stems, the following were 
also assessed: stress shielding, spot welds (endosteal bone 
bridges), and RLs > 2 mm at the bone-stem interface [20, 
21]. Stem loosening was defined as subsidence > 5 mm, 
multiple bone cavitations or RLs > 2 mm along the entire 
femoral component [22, 23].

Statistical analyses

Descriptive statistics were used to summarise the data. Nor-
mality was assessed through Shapiro–Wilk tests. Univariable 
regression analyses were performed to determine associa-
tions of continuous outcomes (post-revision and net change 
in mHHS) with 14 independent variables. Subgroups were 
excluded from regression analyses if they contained under 
5 patients. Multivariable regression analyses were not per-
formed due to insufficient sample size [24]. P values < 0.05 

Fig. 2  Cemented stem being revised with a primary uncemented stem

Fig. 3  Uncemented stem being revised with a primary uncemented 
stem
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were considered significant. Statistical analyses were per-
formed using R, version 3.6.1 (R Foundation for Statistical 
Computing, Vienna, Austria).

Results

Of the 50 hips (47 patients) in the initial cohort, 5 (10%; 5 
patients) had minor intraoperative complications:

• 1 femoral calcar crack, fixed with orthoCord wire; this 
hip had Paprosky I before revision, the prior stem fixation 
was uncemented, and the current stem fixation was also 
uncemented.

• 3 femoral fractures, 2 of which were fixed with cerclage 
wire only, and 1 of which was fixed with a trochanteric 
plate, screws, and cerclage wire; two hips had Paprosky 
III before revision and one hip had Paprosky II, the 
prior stem fixation was cemented in the two hips with 
Paprosky III and uncemented in the hip with Paprosky 
II, and the current stem fixation was also cemented in the 
two hips with Paprosky III and uncemented in the hip 
with Paprosky II.

• 1 greater trochanter non-displaced fracture, left untreated; 
this hip had Paprosky III before revision, the prior stem 
fixation was cemented, and current stem fixation was 
uncemented.

At a minimum follow-up of 2  years, 8 hips (16%, 7 
patients) were excluded from the final cohort because 

5 (10%; 4 patients) were lost to follow-up and 3 (6%; 3 
patients) required stem re-revision (Fig. 4):

• One for periprosthetic joint infection (2%; 1 patient), 
which required stem and cup re-revision 1 month after 
surgery; prior stem fixation was cemented, and current 
stem fixation was also cemented.

• One for an intraoperative femoral calcar crack (2%; 1 
patient), which was left untreated intraoperatively but 
progressed to stem loosening, and therefore required 
stem re-revision 13 months after surgery; prior stem fixa-
tion was uncemented, and current stem fixation was also 
uncemented.

• One for subsidence > 5 mm resulting in aseptic loos-
ening (2%; 1 patient), which required stem re-revi-
sion 67 months after surgery; prior stem fixation was 
cemented, and current stem fixation was also cemented.

This left a final cohort of 42 hips (40 patients) avail-
able for clinical assessment; one of these hips was missing 
radiographic analysis, which left 41 hips (39 patients) for 
radiographic assessment. Postoperative complications that 
did not require stem re-revision were noted in 4 hips (8%; 
4 patients):

• 1 hip required reoperation due to limb length discrep-
ancy, and underwent femoral head exchange 1 month 
after surgery. This hip was included in the final cohort 
because the stem was left in place.

• 1 transitory neuropraxia of the lateral femoral cutaneous 
nerve

• 2 cases of early dislocation at 2 and 4 weeks, requiring 
closed reduction. There were no recurrent dislocations.

Fig. 4  Flowchart indicating number of hips and patients in the initial 
and final cohorts; *Of the 3 bilateral patients: 1 patient had both hips 
revised with cemented stems, 1  patient had both hips revised with 
uncemented stems (one hip was re-revised afterwards), and 1 patient 
had one hip revised with a cemented stem and the other hip with an 
uncemented stem

Table 3  Clinical outcomes for the final cohort

mHHS modified Harris hip score, SD standard deviation

Final cohort

(n = 42 hips)

Mean ± SD Median Range

Follow-up (yrs) 4.3 ± 1.6 4.5 (2.0–8.1)
mHHS
 Pre-revision 51.1 ± 12.3 49.5 (32–81)
 Post-revision 89.4 ± 13.6 94 (47–100)
 Net improvement 38.0 ± 18.1 39 (− 21 to 

65)
Post-revision satisfaction
 Very satisfied 34 (81%)
 Satisfied 6 (14%)
 Disappointed 2 (5%)
 Disatisfied 0 (0%)



6398 Archives of Orthopaedic and Trauma Surgery (2023) 143:6393–6402

1 3

The final cohort of 42 hips (40 patients) was assessed 
at 4.3 ± 1.6 (range 2–8) years. Their mHHS improved from 
51 ± 12 (range 32–81) to 89 ± 14 (range 47–100), with 32 
patients (34 hips, 81%) being very satisfied and 6 patients (6 

hips, 14%) being satisfied post-revision (Table 3). Univaria-
ble analysis revealed that post-revision mHHS was not asso-
ciated with any variable; in contrast, the net improvement in 
mHHS decreased with pre-revision mHHS (Table 4).

Table 4  Univariable regression to identify factors associated with post-revision and net change in modified Harris Hip Score

BMI body mass index, THA total hip arthroplasty, mHHS, modified Harris hip score, PE polyethylene, CI confidence interval
*Patients that required revision of the acetabular cup and liner, which were no longer compatible with the previous femoral head, trunnion, or 
stem
**Subgroups were excluded from analysis as they contained < 5 patients

Post-revision mHHS Net change mHHS

Univariable Univariable

βa (95% CI) p value βa (95% CI) p value

Age at revision (yrs)  − 0.1 (− 0.5 to 0.3) 0.691 0.4 (− 0.2 to 1.0) 0.171
BMI  − 0.3 (− 1.4 to 0.8) 0.617 0.5 (− 1.0 to 2.0) 0.527
Time between previous THA and revision (yrs)  − 0.5 (− 1.1 to 0.1) 0.110 − 0.4 (− 1.2 to 0.5) 0.414
Pre-revision mHHS 0.1 (− 0.3 to 0.4) 0.748 − 0.9 (− 1.3 to -0.6)  < 0.001
Male sex 0.2 (− 8.4 to 8.8) 0.957 3.0 (− 8.7 to 14.8) 0.604
Pre-revision Paprosky grade
 I 1.0 1.0
 II  − 3.5 (− 14.5 to 7.4) 0.516 − 2.2 (− 17.9 to 13.5) 0.776
 III  − 6.9 (− 16.6 to 2.9) 0.162 0.4 (− 13.1 to 14.0) 0.949

Reason for revision
 Aseptic loosening 1.0 1.0
 Stem-cup incompatibility*  − 5.0 (− 17.0 to 7.1) 0.409 6.5 (− 9.3 to 22.2) 0.409
 Periprosthetic joint infection 0.6 (− 13.2 to 14.4) 0.934 10.3 (− 9.6 to 30.1) 0.300
 Other  − 1.7 (− 16.9 to 13.4) 0.818 13.3 (− 6.5 to 33.2) 0.182

Previous stem fixation
 Cemented 1.0 1.0
 Uncemented 3.2 (− 5.3 to 11.8) 0.450 − 6.0 (− 17.7 to 5.6) 0.298

Number of previous THA revisions
 0 1.0 1.0
  ≥ 1 3.5 (− 8.0 to 14.9) 0.543 5.3 (− 10.1 to 20.7) 0.491

Current stem fixation
 Cemented 1.0 1.0
 Uncemented 1.0 (− 7.6 to 9.6) 0.814 − 7.1 (− 18.6 to 4.5) 0.222

Cup revision  − 5.8 (− 14.2 to 2.6) 0.169 2.5 (− 9.2 to 14.2) 0.670
New bearing surface
 Ceramic-on-ceramic 1.0 1.0
 Ceramic-on-PE  − 1.9 (− 14.8 to 11.0) 0.768 15.5 (− 2.0 to 33.0) 0.080
 Metal-on-PE**
 Dual-mobility cup: ceramic-on-PE  − 3.2 (− 13.4 to 7.0) 0.531 5.4 (− 7.2 to 18.0) 0.390

Stem model
 Amistem 1.0 1.0
 MiniMax 4.5 (− 4.9 to 13.9) 0.341 − 6.3 (− 18.9 to 6.2) 0.313
 Quadra**

Bone graft
 Allograft 1.0 1.0
 Autograft  − 7.5 (− 17.6 to 2.6) 0.140 − 1.5 (− 15.9 to 12.9) 0.835
 None 0.5 (− 10.1 to 11.1) 0.924 − 2.3 (− 17.7 to 13.1) 0.767
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In the final cohort, bone remodelling was observed in 8 
hips (19%), cortical hypertrophy in 6 hips (14%), grade I 
heterotopic ossification in 7 hips (16%), and grade II in 1 
hip (2%) (Table 5). There were no significant differences in 
the incidence of radiographic outcomes between cemented 
and uncemented stems. Of the 25 cemented stems, a dis-
tal cement fracture was observed in 1 hip. Of the 25 unce-
mented stems, spot welds were observed in 19 hips, and 
progressive stress shielding in 2 hips; but all stems were 
well osseointegrated. There were no cases of pedestal for-
mation, osteolysis, RLs, or loosening (Figs. 5 and 6). No 
cases of subsidence were recorded between the radiographs 
performed at 1 to 3 months and at last follow-up.

Discussion

The most important finding of the present study is that 
revision THA performed through the DAA using primary 
stems grants satisfactory clinical and radiographic outcomes 
at a minimum follow-up of two years. At a follow-up of 
4.3 ± 1.6 (range 2–8) years, the present series had a postop-
erative mHHS of 89 ± 14 (range 47–100), an intraoperative 
complication rate of 10%, a postoperative complication rate 
of 8%, and a re-revision rate of 6%. Furthermore, univari-
able analysis revealed no associations between postoperative 
mHHS and neither patient demographics nor surgical data.

The clinical outcomes of the present series are compara-
ble to those reported in the literature following revision THA 
using primary stems performed by other approaches, which 

have reported mean post-revision mHSS ranging between 75 
and 90 [6–8, 25–27], as well as intraoperative complication 
rates ranging between 0 and 20% [6–8, 26–29], postopera-
tive complication rates ranging between 0 and 26% [6–8, 
25–30], and re-revision rates ranging between 2 and 9% 
[6–8, 25–30]. In terms of radiographic outcomes, four stud-
ies have reported subsidence rates ranging between 0 and 
36%, with varying subsidence thresholds [6–8, 28], while 
three studies have reported loosening rates ranging between 
0 and 4% [7, 8, 28]. This is comparable to the present 
series, which reported no cases of subsidence or loosening, 
although it is possible that the subsidence rate was under-
diagnosed as last follow-up radiographs were compared to 
radiographs taken at 1–3 months.

A recent systematic review [5] on nine clinical studies 
and 454 hips that underwent revision THA using primary 
uncemented stems concluded that primary stems represent 
a viable option in selected patients, with the 9 included 
studies reporting survival rates above 90% at last follow-up 
(> 2 years). The authors did not consider the effect of surgi-
cal approach (direct anterior, posterolateral…) on outcomes, 
but they did state that patient selection was important, and 
recommend the use of primary uncemented stems only in 
patients who had (i) pre-revision femoral Paprosky grades 
I or II, (ii) low number of previous surgeries, and (iii) a 
previous cementless stem. This is in contrast to the findings 
of the present study, as linear regression analyses revealed 
no association between clinical outcomes and pre-revision 
femoral Paprosky grade, number of previous surgeries, and 
previous stem fixation.

Table 5  Radiographic outcomes for the final cohort

Final Cohort Cemented stems Uncemented stems p value
(n = 41 hips) (n = 19 hips) (n = 22 hips)

n (%) n (%) n (%)

Bone remodeling 8 (20%) 2 (11%) 6 (27%) 0.240
Cortical hypertrophy 5 (12%) 0 (0%) 5 (23%) 0.185
Pedestal formation 0 (0%) 0 (0%) 0 (0%) 1.000
Osteolysis 0 (0%) 0 (0%) 0 (0%) 1.000
Subsidence (> 5 mm) 0 (0%) 0 (0%) 0 (0%) 1.000
Loosening 0

(0%)
0 (0%) 0 (0%) 1.000

Heterotopic ossification (Brooker) 0.391
 I 6 (15%) 3 (16%) 3 (14%)
 II 1 (2%) 1 (5%) 0 (0%)

Radiolucent lines (> 2 mm): bone-cement interface 0 (0%)
Radiolucent lines (> 2 mm): cement-stem interface 0 (0%)
Distal cement fracture 1 (5%)
Radiolucent lines (> 2 mm): bone-stem interface 0 (0%)
Spot welds 19 (86%)
Progressive stress shielding 2 (9%)
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Fig. 5  A Pre-revision radiograph of the former cemented stem in 
a hip with Paprosky grade IIIA. B Radiograph taken 3 months after 
revision with a shorter primary cemented stem using impaction bone 
grafting. The previous stem was removed by performing a trochanter-

otomy and a longitudinal calcar osteotomy, the latter being fixed with 
2 lag screws. C Radiograph taken 5 years after revision, showing con-
solidation of osteotomies and bone remodelling

Fig. 6  A Pre-revision radio-
graph of the former cemented 
stem in a hip with Paprosky 
grade IIIA. B radiograph taken 
7 years after revision with a 
shorter primary uncemented 
stem and intraoperative femoral 
fracture following a femorotomy 
(fixed with cerclage wires)
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Surgeons do not always consider primary stems for revi-
sion THA, with some preferring to use long stems, espe-
cially those with distal fixation, as they may provide stability 
in femurs with poor proximal bone stock [31–33]. However, 
the use of long stems may increase the risk of intraopera-
tive femoral fracture, distal femoral loading, proximal stress 
shielding and stem fracture [5, 34, 35], all of which could 
reduce bone stock in case of future revisions.

The DAA may be the preferred approach for primary 
THA by some surgeons, in terms of pain [12, 13], recov-
ery time [12–14] and dislocation rates [15, 16]; though it 
has also been associated with greater risks of femoral fail-
ure, including stem loosening and perioperative fractures 
[36–39]. Only one previous study [4] has assessed the out-
comes of revision THA through the DAA, although the type 
of stem used (primary, revision, or a combination of both) 
was not specified. The authors performed 349 stem revi-
sions and reported a postoperative complication rate of 10%, 
which is slightly higher than that reported in the present 
study (8%); furthermore, no clinical outcomes or re-revision 
rates were reported.

The present retrospective study has a number of limi-
tations. First, there was heterogeneity in follow-up, with a 
minimum of 2 years and a maximum of 8 years. Second, 
there was heterogeneity in the model of stem used (Amis-
tem, Minimax, or Quadra), as well as in the fixation tech-
nique used (cemented or uncemented). Third, the first post-
revision radiographs were taken between 1 and 3 months, 
meaning any subsidence or migration that occurred before 
this will not have been recorded. Fourth, the modified ver-
sion of the Harris hip score (mHHS) was used, which does 
not include range of motion assessment; a correction factor 
was applied to be able to directly compare the mHHS to the 
original HHS. Fifth, the cohort size was small; nevertheless, 
this is the largest series up to date reporting on clinical and 
radiographic outcomes of a consecutive series of patients 
following revision THA operated by the same surgeon 
through the DAA using primary stems.

Conclusion

Revision THA performed through the DAA using primary 
stems grants satisfactory clinical and radiographic outcomes 
at a minimum follow-up of two years.
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