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Retrospective Comparison of Surgical Techniques for Hip Fractures
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ABSTRACT

Objective: To compare the postoperative effects of different surgical techniques used during bipolar hemiarthroplasty (HA) for hip fractures.

Material and Method: The study included 151 patients (67 males, 84 females) who presented to our Orthopedics and Traumatology Clinic between January
2016 and December 2021 and who underwent HA with a Direct Lateral (DL) approach (n: 48) or Posterolateral (PL) approach (n: 103) for hip fracture) were
included in the study. Patients’ postoperative 90-day mortality, wound site infection, bedsore, presence of fracture, varus/valgus angle on postoperative antero-
posterior (AP) radiograph, operative time, mobilization status within the first 3 days and the number of people during surgery were evaluated retrospectively.

Results: While 44 patients treated with the DL approach had neutral and 4 patients had valgus alignment, none of them had varus alignment. In the PL ap-
proach, neutral alignment was observed in 79 patients, valgus alignment in 2 patients, and varus alignment in 22 patients. It was determined that there
was a significant difference between the two approaches in the proportions of prostheses placed with both neutral and varus alignment (p<0.001).

Conclusions: Among the approaches used during HA application, it was observed that the PL approach caused more varus femoral stem alignment problems than
the DL approach. In addition to increasing the risk of femoral collapse, this may cause worse functional outcomes.
Keywords: Hip Fractures, Posterolateral, Direct lateral, Hardinge, Bipolar hip hemiarthroplasty, Hip hemiarthroplasty

OzeT
Amag: Kalga kiriklari nedeniyle bipolar hemiartroplasti (HA) uygulamasi sirasinda kullanilan farkli cerrahi yéntemlerin postoperatif etkilerini karsilastirmak.

Gere¢ ve Yontem: Ocak 2016 ve Aralik 2021 tarihleri arasinda Ortopedi ve Travmatoloji Klinigimize basvuran kalga kirigi nedeniyle Direkt
Lateral (DL) yaklasimla (n: 48) veya Posterolateral (PL) yaklasimla (n: 103) HA uygulanan 151 hasta (67 erkek, 84 kadin) ¢alismaya dahil
edildi. Hastalarin ameliyat siresi, postoperatif anteroposterior grafide varus-valgus agisi, periprostatik kirik ve dislokasyon varligi, yara yeri
enfeksiyonu, cerrahi alanda hematom, postoperatif 90 giinliik mortalitesi ve ilk 3 giin igerisinde mobilize olup olmadigi retrospektif degerlendirildi.

Sonuglar: DL yaklasimla tedavi edilen 44 hastada nétral, 4 hastada valgus dizilimi mevcutken, varus dizilimi hi¢bir hastada gérilmemistir.
PL yaklasimda ise 79 hastada nétral, 2 hastada valgus ve 22 hastada varus diziliminin oldugu gézlenmistir. Iki yaklasim arasinda
hem nétral hem de varus dizilimi ile yerlestirilen protez oranlarinda anlaml  diizeyde farkliik gésterdigi  saptanmistir  (p<0,001).

GCikarimlar: HA uygulamasi sirasinda kullanilan yaklasimlar arasinda PL yaklasimin DL yaklasima gére daha fazla varus femoral stem dizilim sorunu olusturdugu
g6rilmustir. Bu durum femoral ¢ékme riskini arttirmasinin yaninda daha kétii fonksiyonel sonuglara sebep olabilir.

Anahtar Kelimeler: Kalgca Kiriklari, Posterolateral, Direkt lateral, Hardinge, Bipolar kalga protezi, Kalga artroplastisi

Sorumlu Yazar / Corresponding Author: Kuyubasgi S.N. 0000-0002-3021-0581 Kozlu S. 0000-0001-5175-0600
Dr. Stileyman Kaan Oner 5% skaanoner@gmail.com Demirkiran N. D.  0000-0002-0724-9672 OnerS.K.  0000-0002-4333-0582

© Telif hakki Turkiye Kalga Cerrahisi Dergisi’ne aittir. Diamed Ajans tarafindan yayinlanmaktadir.
Bu dergide yayinlanan makaleler Creative Commons 4.0 Uluslararasi Lisansi ile lisanslanmistir.

© Copyright belongs to Turkish Journal of Hip Surgery. It is published by Diamed Agency.
Articles published in this journal are licensed under a Creative Commons 4.0 International License.

203


https://orcid.org/0000-0002-3021-0581
https://orcid.org/0000-0002-3021-0581
https://orcid.org/0000-0002-0724-9672
https://orcid.org/0000-0002-0724-9672
https://orcid.org/0000-0001-5175-0600
https://orcid.org/0000-0001-5175-0600
https://orcid.org/0000-0002-4333-0582
https://orcid.org/0000-0002-4333-0582
https://doi.org/10.5505/TJHS.2023.09797

INTRODUCTION

Hip fracture is one of the most common fractures
among the elderly population and is frequently en-
countered in the clinic due to the increase in the
elderly population (1). Although internal fixation is
preferred for these fractures, total hip arthroplasty
(THA) or bipolar hemiarthroplasty (HA) have become
the most common options for the management of
displaced femoral neck and intertrochanteric frac-
tures in the geriatric age group (2,3). HA is especially
preferred in osteoporotic patients over 70 years of
age or in patients with low physical activity (2).

When compared to THA, it is believed that HA is
technically easier to apply, has a shorter operative
time, is associated with less blood loss, and is cost-ef-
fective. The major disadvantage of HA is the risk of
acetabular erosion, a complication resulting in pain
and functional impairment (3).

One of the two main techniques used during HA for
hip fractures is the posterolateral (PL) approach, and
the other is the direct lateral (DL) approach. There
are advantages and disadvantages between these
two approaches. Therefore, the postoperative ef-
fects of the surgical approach on the patient are also
variable (4).

This study aimed to investigate the effects of PL and
DL approaches on postoperative mobility, and mor-
bidity in femoral duodenal fracture and femoral in-
tertrochanteric fracture patients treated with HA.

MATERIAL AND METHOD

This study was conducted with the approval of the
Non-Interventional Clinical Research Ethics Commit-
tee of the Kutahya Health Sciences University dated
February 9, 2021, and numbered 2020/02-02.

Patients who presented to the Orthopedics and
Traumatology Clinic of Kutahya Health Sciences Uni-
versity, Evliya Celebi Training, and Research Hospital
between January 2016 and December 2021 and un-
derwent HA due to hip fracture were screened. The
study included 151 patients aged 55 years and older
without degenerative joint disease, who underwent
only primary bipolar HA and who could mobilize
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without support before the injury. The data of pa-
tients were retrospectively analyzed. The patients
were treated, depending on the preference of the
on-call orthopedic surgeon using the DL (n:48) or PL
(n:103) approach with a cementless standard type
square section Hydroxyapatite coated femoral stem
prosthesis. (TCK-10 Hip Prothesis -Uncemented- Hy-
droxyapatite Coated, Tipmed, izmir, Turkey)

The operation time of the patients, the angle be-
tween the femoral anatomical axis and the femoral
stem axis in the postoperative anteroposterior hip
direct graphy, varus-valgus angles, periprosthetic
fracture status, presence of dislocation, presence of
wound infection or hematoma, postoperative 90-day
mortality and whether they were mobilized in the
first three days were examined.

Statistical Analysis

Mean, standard deviation, median, lowest, highest,
frequency, and ratio values were used in the descrip-
tive statistics of the data. The distribution of vari-
ables was measured with the Kolmogorov-Smirnov
test. Paired-sample t-test, and Wilcoxon test were
used to analyze dependent quantitative data. Statis-
tical analysis was performed using IBM SPSS version
22.0 software (IBM Corp., Armonk, NY, USA). P value
of <0.05 was considered statistically significant.

RESULTS

The analysis of the data of 151 patients (67 males,
44.4% and 84 females, 55.6%) with a mean age of
79.9 (range, 53-97) years revealed 90 right (59.6%)
and 61 (40.4%) left hip fractures. Forty-eight patients

Figure 1.
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(31.8%) were treated with the DL approach, and 103
patients (68.2%) with the PL approach.

While examining the prosthetic alignment, angles
less than 3° degrees were considered neutral. Of
the patients with the DL approach, 44 had a neutral
alignment, and four had a valgus alignment, while
none of the patients had varus alignment (Figure 1).
Of the patients with the PL approach, 79 had a neu-
tral alignment, 2 had a valgus alignment, and 22 had
a varus alignment (Figure 2). There was a significant
difference between the two approaches in terms of
prosthetic alignment rates with both neutral and
varus alignment (p<0.001). The sequence distribu-
tion graphic of the surgical approaches is shown in
Figure 3.

While the mean operative time was 79.4 (range, 60-
95) minutes for the DL approach, it was 80.1 (range,

55-118) minutes for the PL approach. There was no
significant difference between the approaches in
terms of operative time.

The analysis of the complications showed ten peri-
prosthetic fractures (20.8%) for the DL approach
and 18 periprosthetic fractures (21.1%) for the PL
approach. There was no significant difference be-
tween the approaches regarding periprosthetic frac-
ture (p=0.621). In addition, dislocation was observed
in 1 patient treated with the DL approach (2.08%),
while it was observed in 5 patients treated with the
PL approach (4.85%). However, the difference be-
tween the approaches regarding dislocation was in-
significant (p=0.417). Moreover, the analysis of the
relationship between periprosthetic fracture and
dislocation rates and prosthetic alignment revealed
no significant difference (p=0.041 and p=0.067, re-
spectively). In addition, wound site infection was ob-
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served in 2 (4.1%) patients in the DL approach and
in 3 (2.9%) patients in the PL approach. There was
no significant difference between the approaches in
terms of wound infection (p=0.691). Findings of he-
matoma in the surgical field were seen in 1 (2.08%)
patient in the DL approach and in 4 (3.88%) patients
in the PL approach. There was no significant differ-
ence between the approaches in terms of surgical
site hematoma finding (p=0.568). When the 90-day
mortality was examined, it was seen that 11 (22.9%)
patients died in the DL approach and 27 (26.2%) pa-
tients in the PL approach. There was no significant
difference between approaches regarding 90-day
mortality (p=0.666).

As a functional result, when the first three days of
mobilization were examined, it was observed that 14
(29.16%) patients were mobilized in the DL approach
and 22 (21.35%) patients in the PL approach. Exi-
tus patients and those with periprosthetic fractures
were considered immobilized. No significant differ-
ence was found between the approaches in terms of
mobilization (p=0.249).

DISCUSSION

This retrospective study, including elderly patients
who underwent HA for femoral neck fracture and
intertrochanteric fracture, demonstrated that the
PL approach may result in an increase in prosthetic
alignment problems compared to the DL approach.
In their study, Gema et al. showed a significant rela-
tionship between femoral stem alignment and fem-
oral stem collapse and postoperative low functional
outcomes. They reported that neutral alignment had
a protective effect against femoral stem collapse with
better functional outcomes. Moreover, they showed
that varus alignment had the highest femoral stem
collapse with the worst outcomes (5). Our study re-
vealed that neutral alignment was significantly high-
er for the DL approach, while varus alignment was
significantly higher for the PL approach. This shows
that femoral stem complications may be less com-
mon, and functional outcomes may be better in HA
procedures performed with the DL approach for hip
fractures.
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Proper intraoperative placement of the femoral stem
is essential for periprosthetic fracture. The change in
the femoral stem alignment increases the offset and
extends the lever arm. This may increase the tension
and stress on the medial side of the proximal femur
and the area at the distal end of the stem, increasing
the likelihood of intraoperative and postoperative
periprosthetic fractures (6). Despite the higher rate
of periprosthetic fractures for the PL approach com-
pared to the DL approach in our study, there was no
significant difference between the two approaches.

Preventing complications and repeat surgeries in the
patient group who underwent HA for hip fracture is
extremely important in terms of morbidity and mor-
tality. Numerous studies report no significant dif-
ference between the DL approach and PL approach
used for hip arthroplasty in terms of functional out-
comes and postoperative complications (7,8). How-
ever, Enocson et al. reported the PL approach as the
most important risk factor that increases dislocation
despite the appropriate reconstruction of soft tissue
structures to prevent HA dislocation with this ap-
proach (9). In addition, Skdldenberg et al. showed
a significant decrease in prosthetic dislocation rates
when they used the PL approach instead of the DL
approach (10). There is a consensus in the literature
that the PL approach has a higher risk for major re-
operation. One of the most important reasons for
this is that recurrent dislocations create a higher re-
operation rate (11). Our study showed no significant
difference between the two approaches, although
the number of dislocations was higher for the PL ap-
proach than the DL approach.

In their study, Biber et al. retrospectively analyzed
704 patients and reported that the DL approach was
more prone to hematoma formation requiring sur-
gical intervention (12). Keene and Parker reported
a higher risk of thrombosis for the PL approach, at-
tributing the reason to greater trauma to the fem-
oral vein caused by the PL approach (13). Our study
revealed no significant difference between the two
incisions in terms of the incidence of postoperative
hematoma and the incidence of thrombosis. Postop-
erative hematoma formation can be reduced by an
approach without traumatizing soft tissues and me-
ticulous hemostasis; however, this would be reflect-
ed in operative time.
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In their study, Macedo et al. reported that the PL ap-
proach resulted in shorter operative time, with less
bleeding and less requirement for transfusion (14).
Figueroa et al. reported that compared with the PL
approach, the DL approach had a shorter operative
time and caused less blood loss in patients treated
with HA for femoral neck fracture (15). In our study, it
was observed that there was no difference between
the DL approach and the PL approach in terms of op-
eration time.

Aggarwal et al. retrospectively analyzed 3574 pa-
tients who underwent primary elective total hip ar-
throplasty and reported a higher rate of infection for
the posterior approach compared to the DL approach
in this study, comparing five different types of inci-
sions (16). Purcell et al. compared the anterior inci-
sion with the posterior incision in obese patients and
reported more wound site problems for the anterior
incision, which they attributed to the close proximi-
ty of the incision site to the abdominal pannus (17).
Some authors in the literature have argued that the
infection rate may be higher due to the proximity of
the posterior approach to the perineum (13, 18). On
the other hand, our study showed no significant dif-
ference between the two groups regarding wound
site infection and wound site problems.

In a retrospective study of 409,906 hip prostheses
in England and Wales between April 2003 and De-
cember 2011, Hunt et al. argued that among the in-
cisions, the posterior approach could reduce the first
90-day mortality after hip replacement (19). A retro-
spective study by Mohamed et al. examining 171 pa-
tients and comparing the DL and posterior approach
reported that six patients in the posterior approach
group and 9 patients in the DL approach group died
in the 1-year period (20). In our study, the effects of
approaches on 90-day mortality were found to be
similar.

Two randomized controlled trials compare function-
al outcomes between the DL and PL approach in hip
fracture patients. A study by Sikorski and Barrington
compared 114 patients who underwent HA with the
DL or PL approach showed that the PL approach had
better functional results (21).

In another study conducted with 216 patients treat-
ed with HA after hip fracture, the standard DL or PL
approach was applied to the patients by a single sur-
geon, and it was shown that there was no significant
difference between the two approaches in terms
of functionality (22). In our study, it was observed
that there was no difference between DL and PL ap-
proaches in terms of mobilization in the first three
days.

The limitations of our study are that the sample size
is partially small, the study is single-center, the DL
approach used in hip fracture surgery, and the PL
approach are preferred by the on-duty surgeon, so
the patients are not randomized, and the follow-up
period is relatively short.

As a result, varus femoral stem alignment in HA ap-
plication increases the risk of femoral collapse and
may be associated with worse functional outcomes.
Among the approaches used during surgery, it was
observed that the PL approach caused more varus
femoral stem alignment problems than the DL ap-
proach. This situation may cause a serious increase
in morbidity, limitation of mobilization, and the need
for secondary surgery.
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