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ABSTRACT

BACKGROUND: Proximal femoral nailing is a widely used technique for treating intertrochanteric femur fractures but may result
in complications requiring revision surgery. Hemiarthroplasty is a common solution, with the transtrochanteric and posterolateral ap-
proaches being two surgical options. This study aimed to compare these approaches in terms of surgical outcomes and complication
rates.

METHODS: A retrospective analysis was conducted on 79 patients who underwent revision hemiarthroplasty for complications
related to proximal femoral nailing between 2019 and 2022. Patients were divided into two groups based on the surgical approach:
transtrochanteric (Group |, n=36) and posterolateral (Group 2, n=43). Key variables included surgical time, intraoperative blood loss,
transfusion requirements, functional outcomes (Harris Hip Score), and complication rates. Statistical significance was set at p<0.05.

RESULTS: Group | had a shorter surgical time (49.6+5.69 vs. 64.84£10.29 minutes; p<0.001) and lower intraoperative blood loss
(395.8£142.89 vs. 474.2+130.94 mL; p=0.004) compared to Group 2. Transfusion requirements were also lower in Group | (0.4£0.71
vs. 1.2£1.014 units; p=0.002). Harris Hip Scores were similar between groups (74.7+7.17 vs. 72.4+7.8; p=0.276). Although overall
complication rates did not differ significantly (p=0.744), dislocations occurred only in Group 2 (6.5%, n=2).

CONCLUSION: The findings suggest that the transtrochanteric approach may offer advantages in surgical efficiency and reduced
intraoperative challenges. However, both techniques yielded similar functional outcomes and overall complication rates. Further stud-
ies are necessary to validate these findings and assess their applicability in varied clinical contexts.

Keywords: Intertrochanteric fractures; proximal femoral nail complications; hemiarthroplasty; transtrochanteric approach; posterolat-
eral approach.

INTRODUCTION

Femoral intertrochanteric fractures are commonly observed
in the elderly population and can lead to significant health
complications. With an aging population, the incidence of
these fractures is rising, and surgical intervention is typically
the preferred method of treatment.l'? Proximal femoral nail-

ing (PFN) is widely used in the surgical management of such
fractures and has demonstrated favorable outcomes in many
patients.’“l However, the number of complications is also in-
creasing due to the growing use of PFN. These complications
include non-union, delayed union, peri-implant fractures, im-
plant fracture or failure, pull-out of the lag screw from the
femoral head or neck, and infection.>4
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Revision surgery is usually performed using partial arthroplas-
ty to manage complications that arise after PFN. The surgical
approach chosen during partial arthroplasty plays a significant
role in determining complication rates and functional out-
comes. Although the traditional posterolateral approach pro-
vides wide exposure during surgery, it may increase the risk of
prosthesis dislocation due to the cutting of the posterolateral
capsule and external rotators.?7]

Recent studies have explored the effectiveness of different
surgical approaches in reducing the risk of prosthesis disloca-
tion. Merter et al.”® reported that the posterolateral approach
is associated with a higher risk of prosthesis dislocation and
greater intraoperative blood loss. However, this study includ-
ed only patients who underwent the posterolateral approach
and highlighted the importance of considering less invasive
techniques.

Bombaci et al.l”! introduced the transtrochanteric approach as
a promising alternative that reduces the risk of prosthesis dis-
location by preserving the external rotators and the postero-
lateral capsule through an incision made in the trochanteric
region. They also reported that this approach has the poten-
tial to significantly lower complication rates, offering hope for
improved patient outcomes.

However, the effectiveness of this method has been evaluated
in only a limited number of studies, particularly in terms of
surgical time, blood loss, transfusion requirements, and func-
tional outcomes compared to the posterolateral approach.
Therefore, the role of the transtrochanteric approach in clini-
cal practice requires further comprehensive evaluation.

This study aimed to compare the posterolateral and transtro-
chanteric surgical approaches with respect to surgical time,
blood loss, transfusion requirements, complications, and func-
tional outcomes in patients who underwent revision partial

arthroplasty due to mechanical complications following PFN
treatment for intertrochanteric fractures.

MATERIALS AND METHODS

This study was conducted in accordance with the ethical prin-
ciples outlined in the Declaration of Helsinki. Ethical approval
was obtained from the Ethics Committee of Usak University
for this non-interventional, retrospective study (Approval
Number: 440-440-05, Date: 10.10.2024). Written informed
consent was obtained from all patients prior to their inclu-
sion in the study.

Seventy-nine patients who underwent PFN, either by the re-
searchers or at other institutions, for intertrochanteric femur
fractures and subsequently underwent hemiarthroplasty by
the researchers between 2019 and 2022 due to mechanical
complications or non-union were included in the study. Pa-
tients who underwent the transtrochanteric approach were
classified as Group | (n=36), and those who underwent the
posterolateral approach were classified as Group 2 (n=43). In
Groups | and 2, the following patients were excluded: three
patients (two from Group | and one from Group 2) who de-
clined follow-up or refused to participate in the study; seven
patients (three from Group | and four from Group 2) with a
follow-up period of less than two years; four patients (three
from Group | and one from Group 2) diagnosed with malig-
nancy; and five patients (two from Group | and three from
Group 2) who died after the sixth postoperative week due to
comorbidities or causes unrelated to surgical complications.
However, mortality occurring within the first six weeks or
resulting from complications at a later stage was recorded
(Fig. 1). The remaining patients were retrospectively evaluat-
ed based on demographic characteristics, fracture type, type
of complication, surgical duration, blood loss, and transfusion

Initial Enrollment | n=79 |
N
Studv G Al Group 1, n=36 Group 2, n=43
i i (Transtrochanteric Approach) (Posterolateral Approach)
! !
Declined to Participate n=2 n=1
. Follow-up <2 Years n=3 n=4
Exclusions —
Malignity n=3 n=1
Unrelated Death n=2 n=3
! !
Evaluation | I Group 1, n=26 | I Group 2, n=34 I
|Related Death | | n=2 | | n=3 |
! !
| Final Analysis | | Group 1, n=24 | | Group 2, n=31 |

Figure 1. Flow chart.
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Figure 2. Surgery via the transtrochanteric approach: (a) Implant
removal. ITB: lliotibial Band; GM: Gluteus Maximus Muscle; GT:
Great Trochanter. Dotted line shows fracture line. (b) Removal of
the femoral head. Thick arrow indicates a femoral head. (¢) Expo-
sure for the acetabulum. Star indicates acetabular fossa. (d) Place-
ment of hemiarthroplasty implant. Implant indicated by circle. (e)
Trochanteric fixation. Dotted arrow indicates hook plate. (f) Post-
closure view.

requirement. Anesthetic risk was assessed using the Ameri-
can Society of Anaesthesiologists (ASA) classification system.

Surgical Techniques

Transtrochanteric Approach: The patient was positioned in
the lateral decubitus position, and a vertical incision was made
along the fracture line, starting from the trochanteric region.
The previously applied PFN components were removed. The
external rotators were preserved, and the trochanteric frag-
ment was retracted posterosuperiorly to provide access to
the femoral head and neck (Fig. 2).

Posterolateral Approach: The patient was also positioned
in the lateral decubitus position, and an incision was made
along the fibers of the gluteus maximus. The previously ap-
plied PFN components were removed. The external rotators
were tagged with marker sutures and then tenotomized. The
trochanteric and main fragments were retracted anteriorly to
access the femoral head and neck.

In both approaches, a cementless partial hip prosthesis was
used. If fixation of the trochanteric fragment was necessary,
it was secured with sutures, a plate, or cerclage fixation de-
pending on the fracture type. In patients operated on using
the posterolateral approach, the external rotators were re-
attached. In all cases, a drain was placed at the end of the
surgery and left in place for a minimum of 20 hours and a
maximum of 24 hours (Fig. 3).
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Figure 3. X-ray images showing different implant selections for
both groups: a. Left femur intertrochanteric fractures treated with
proximal femoral nail (PFN). Implant failure and non-union. b.
Transtrochanteric approach + revision stem + trochanteric plate
fixation (trochanteric hook plate) and autografting using ground
femoral head. c. Implant failure and non-union. d. Posterolateral
approach + primary stem + trochanteric suture fixation (polyester
polydioxanone sutures).

Perioperative data were obtained from anaesthesia obser-
vation forms, while postoperative data were collected from
clinical nurse observation forms. Functional assessments were
conducted by the researchers using the Harris Hip Score dur-

ing the patients’ final follow-up visits.

Various precautions were taken to minimize potential sourc-
es of bias in this study. To prevent selection bias, inclusion and
exclusion criteria were clearly defined, and all patients were
treated retrospectively by a single surgical team. Preopera-
tive and postoperative data were collected using standard-
ized clinical protocols to minimize data bias. The similarity
between the groups was confirmed through statistical analy-
ses. To reduce the risk of bias in subjective assessments such
as the Harris Hip Score, all evaluations were performed by

the same team using standardized methods.
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Table I. Demographics and surgical characteristics of the study groups
Transtrochanteric Approach Posterolateral Approach
Min-Max P-Value
MeantSD
Age 76-89 70-92 0.070%*
80.8+3.42 794637
n (%)
Sex
Male 8 (33.3%) 11 (35.5%) 0.868**
Female 16 (66.7%) 20 (64.5%)
ASA Score
2 2 (8.3%) 3(9.7%) 0.898+*
3 18 (75%) 24 (77.4%)
4 4 (16.7%) 4 (12.9%)
Trochanteric Fixation
No Fixation/Suture 13 (54.2%) 24 (77.4%) 0.188%**
Plate Fixation 4 (16.7%) 3 (9.7%)
Cerclage Fixation 7 (29.2%) 4 (12.9%)
Femoral Component
Primary Stem 17 (70.8%) 22 (71%) 0.99 I*#*
Revision Stem 7 (29.2%) 9 (29%)

*Mann-Whitney U Test; **Chi-Square Test; ***Fisher's Exact Test; p<0.005.

Statistical Analysis

Statistical analyses were conducted to compare demographic,
surgical, and clinical variables between the groups. Continu-
ous variables were presented as mean + standard deviation
(Mean * SD), and comparisons between groups were made
using the Mann-Whitney U test. Categorical variables were
expressed as percentages (%), and group differences were
analyzed using the Chi-square test or Fisher’s Exact Test. In
all analyses, p<0.05 was considered statistically significant.
All statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) version 24 (IBM Corp.,
Armonk, NY, USA).

RESULTS

The mean age of patients in Group | was 80.8+3.42 years
(range: 76-89), and in Group 2, it was 79+6.37 years (range:
70-92). The difference in age between the groups was not
statistically significant (p=0.070). Gender distribution was
also similar; although women were more prevalent in Group
| (66.7%; n=16), the difference was not statistically significant
(p=0.868) (Table ).

When the groups were examined in terms of trochanteric
fixation methods, the proportion of patients who did not re-
ceive fixation or underwent suture repair was 54.2% (n=13)
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in Group | and 77.4% (n=24) in Group 2. In Group |, plate
fixation was applied in 16.7% (n=4) of patients, and cerclage
fixation in 29.2% (n=7). In Group 2, these rates were 9.7%
(n=3) and 12.9% (n=4), respectively. No statistically signifi-
cant difference was found between the groups regarding fixa-
tion methods (p=0.188). Regarding the femoral components
used, primary stem use was 70.8% (n=17) in Group | and
71% (n=22) in Group 2. Revision stems were used in 29.2%
(n=7) of Group | and 29% (n=9) of Group 2. No statisti-
cally significant difference was observed between the groups
in terms of the type of stem used. Both groups also demon-
strated a similar distribution of ASA scores (p=0.898), indi-
cating that the patient cohorts were well-matched (Table I).

There was no statistically significant difference in follow-up
duration between the two groups. The mean follow-up pe-
riod was 30.8+6.25 months (range: 24-46) for Group | and
30.9£5.99 months (range: 22-45) for Group 2 (p=0.952).
When surgical durations were evaluated, the operative
time was 49.6£5.69 minutes (range: 40-65) in Group I, and
64.8£10.29 minutes (range: 45-85) in Group 2. The surgi-
cal duration was significantly shorter in Group | (p<0.001).
Regarding intraoperative blood loss, Group | had an aver-
age of 395.8+142.89 mL (range: 300-800), while Group 2
had 474.2+130.94 mL (range: 300-800). Blood loss was sig-
nificantly higher in Group 2 (p=0.004). The mean transfusion
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Table 2. Intergroup comparisons of outcomes

Transtrochanteric Approach

Posterolateral Approach

Min-Max P Value
MeantSD
Duration of Surgery (min) 40-65 45-85 <0.001*
49.6+5.69 64.8+10.29
Intraoperative Bleeding (mL) 300-800 300-800 0.004*
395.8+142.89 474.2£130.94
Erythrocyte Transfusion (units) 0-2 0-3 0.002*
0.4£0.71 1.2£1.014
Follow-up Time (months) 24-46 22-45 0.952*
30.8+6.25 30.9+£5.99
Harris Hip Score 64-88 60-88 0.276*
74.7+7.17 72.4+7.8
n (%)
Mortality 2 (7.7%) 3 (8.8%) 0.999**
Complications
No Complication 21 (87.5%) 24 (77.4%) 0.744**
Fracture | (4.2%) | (3.2%)
Dislocation 0 (0%) 2 (6.5%)
Infection 2 (8.3%) 4 (12.9%)

*Mann-Whitney U Test; **Fisher's Exact Test; p<0.005.

requirement was 0.4+0.71 units (range: 0-2) in Group | and
[.2+1.014 units (range: 0-3) in Group 2, with the difference
being statistically significant (p=0.002) (Table 2).

Functional assessments showed no significant difference be-
tween the groups in Harris Hip Scores: 74.7£7.17 in Group
| and 72.4£7.8 in Group 2 (p=0.276). When complication
rates were compared, 2| patients (87.5%) in Group | and 24
patients (77.4%) in Group 2 experienced no complications.
Dislocation occurred only in Group 2 (6.5%; n=2). Infection
rates were 8.3% (n=2) in Group | and 12.9% (n=4) in Group
2. Fracture non-union was observed in one patient from each
group. Overall, there was no statistically significant difference
in general complication rates (p=0.744) (Table 2).

DISCUSSION

In recent years, the global increase in the elderly population
has led to a rise in age-related health issues, such as osteo-
porosis. Intertrochanteric femur fractures, one of the most
common complications of osteoporosis, are frequently treat-
ed with PFN, which has demonstrated favorable outcomes in
terms of union rates, shorter operative times, and reduced
blood loss compared to alternative fixation methods.["*!¥
However, PFN is also associated with complications such as
implant failure, fracture non-union, infection, and other me-
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chanical issues.'"'¥] These complications often necessitate
secondary surgeries, with hemiarthroplasty or total arthro-
plasty being essential treatment options./:'¥]

In our study, we compared two surgical approaches (trans-
trochanteric and posterolateral) in patients who underwent
partial hip arthroplasty following PFN-related complications.
Our findings revealed that both approaches produced similar
functional outcomes, as measured by the Harris Hip Score.
However, the transtrochanteric approach demonstrated
certain advantages, including shorter surgical duration and
reduced transfusion requirements. Specifically, the mean
surgical time in the transtrochanteric group was 49.6+5.69
minutes, compared to 64.8£10.29 minutes in the postero-
lateral group, a statistically significant difference. Similarly,
transfusion needs were significantly lower in patients treated
with the transtrochanteric approach. The study by Solarino
et al.l' also reported prolonged surgical time and increased
blood loss in arthroplasty procedures performed after PFN.
The fact that these parameters were lower in our study sup-
ports the effectiveness of the transtrochanteric approach. In
a meta-analysis by Filippini et al.,l'"! it was emphasized that
although the posterolateral approach offers advantages such
as shorter operative time and lower intraoperative fracture
rates, it carries a higher risk of prosthesis dislocation. Simi-
larly, a meta-analysis by Shuai et al.l'! found that the posterior

Ulus Travma Acil Cerrahi Derg, May 2025, Vol. 31, No. 5



Gokalp et al. Transtrochanteric vs. posterolateral approaches in proximal femoral nail (PFN) revision

approach is associated with a significantly higher risk of dis-
location, while also providing a shorter surgical time. In the
same study, it was noted that there was no significant differ-
ence in blood loss between the posterolateral and anterior
approaches. However, the authors mentioned that no studies
were available comparing these with lateral approaches.

In our study, the more invasive nature of the posterolateral
approach contributed to significant differences in blood loss
and complication rates. Notably, patients who underwent
this approach required more transfusions, suggesting greater
blood loss in the postoperative period.

Although no statistically significant difference was found be-
tween the groups in overall complication rates, complications
such as infection and periprosthetic fractures were observed
in both groups. The literature reports that such complications
are frequently observed, particularly in arthroplasty proce-
dures following failed internal fixation.”'”'®] For example, the
study by Morice et al.l'¥ highlighted high rates of infection
and periprosthetic fractures in secondary arthroplasty cases.
The complication rates observed in our study were similar to
those reported in the literature, emphasizing the importance
of managing complications after hemiarthroplasty. This sug-
gests that the complication rates may be independent of the
surgical approach used.

A distinguishing feature of the transtrochanteric approach is
the preservation of the posterior capsule and external rota-
tors, which may contribute to a reduced risk of dislocation. In
the study by Bombaci et al.,””! it was noted that this approach
provides greater stability due to the preservation of these
structures. In our study, no dislocations were observed in
the transtrochanteric group, while two patients (6.5%) in the
posterolateral group experienced dislocations. Although this
difference was not statistically significant, it clinically supports
the theoretical advantages of the transtrochanteric approach
as reported in the literature.

In the study by Merter et al,[® the rate of prosthesis dis-
location in hemiarthroplasties performed using the poste-
rior approach was reported as 12.5%. The surgical time was
noted as 7015 minutes, and intraoperative blood loss was
500£120 mL. These findings are consistent with our study,
which also showed that the posterior approach is associated
with longer surgical durations and higher complication rates.
In contrast, our results demonstrated that the transtrochan-
teric approach offers advantages, including a lower risk of
prosthesis dislocation and shorter surgical time. These find-
ings align with the study by Giirsoy et al.l'! who compared
the transtrochanteric and posterolateral approaches in the
primary treatment of intertrochanteric femur fractures and
reported benefits of the transtrochanteric approach, such as
reduced dislocation rates and shorter operative times. How-
ever, unlike their study, our research focused on a different
clinical context—revision surgery following complications
from PFN. Revision surgery is inherently more complex than
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primary procedures, as it involves additional challenges such
as implant removal, bone reshaping, and a higher risk of com-
plications. Moreover, our findings regarding nonunion rates
are consistent with those reported by Giirsoy et al.l'”! In both
studies, no statistically significant difference was observed be-
tween the transtrochanteric and posterolateral approaches
in terms of nonunion rates. This suggests that, despite the
complexity of revision cases, the choice of surgical approach
may not significantly impact fracture healing outcomes, fur-
ther highlighting the importance of individualized treatment
strategies.

Our study has a retrospective design, a limited number of pa-
tients, a short postoperative follow-up period, and compares
only two surgical approaches. No other surgical techniques
were included. Therefore, our recommendations should be
supported by prospective studies with larger patient cohorts
and long-term follow-up.

CONCLUSION

This study demonstrates that both the transtrochanteric and
posterolateral approaches are viable options for partial hip
arthroplasty in the management of mechanical complications
following PFN in the treatment of intertrochanteric femur
fractures. However, the transtrochanteric approach was
found to offer notable advantages, including reduced blood
loss and lower transfusion requirements. Our findings show
that this method is suitable not only for primary cases but
also for more complex procedures such as revision surgery.
Additional benefits, such as a lower risk of dislocation and
shorter operative time, further emphasize the value of this
approach. Building on the reported outcomes of hemiar-
throplasty in primary cases, our study demonstrates that the
transtrochanteric approach is also a safe and effective option
for revision surgery following PFN, thus providing a novel
contribution to the literature.
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ORIJINAL CALISMA - 0Z

Proksimal femoral ¢ivi komplikasyonlar1 sonrasi hemiartroplastide transtrokanterik ve
posterolateral yaklasgimlar: Karsilastirmali bir calisma

AMAC: Proksimal femoral givi (PFN), intertrokanterik femur kiriklarinin tedavisinde yaygin olarak kullanilan bir yontemdir, ancak bazi durumlarda
revizyon cerrahisi gerektiren komplikasyonlarla sonuglanabilir. Bu komplikasyonlarin tedavisinde hemiartroplasti yaygin bir ¢ézimdiir ve cerrahi
secenekler arasinda transtrokanterik ve posterolateral yaklagimlar bulunmaktadir. Bu galismanin amaci, bu iki cerrahi yaklagimi cerrahi sonuglar ve
komplikasyonlar agisindan karsilastirmaktir.

GEREGC VE YONTEM: Bu retrospektif analizde, 2019 ile 2022 yillari arasinda proksimal femoral givi (PFN) komplikasyonlari nedeniyle revizyon
hemiartroplasti yapilan 79 hasta incelendi. Hastalar, uygulanan cerrahi yaklasima gore iki gruba ayrildi: Transtrokanterik yaklagim (Grup |, n=36)
ve posterolateral yaklagim (Grup 2, n=43). Anahtar degiskenler arasinda cerrahi siire, intraoperatif kan kaybi, transfiizyon gereksinimi, fonksiyonel
sonuglar (Harris Kalca Skoru) ve komplikasyon oranlari yer ald. Istatistiksel anlamlilik igin p<0.05 olarak belirlendi.

BULGULAR: Grup |'de cerrahi slre (49.615.69 dakika ve 64.8%£10.29 dakika; p<0.001) ve intraoperatif kan kaybi (395.8%142.89 ml ve
474.21130.94 ml; p=0.004) Grup 2'ye gore daha diisiik bulundu. Benzer sekilde, transfiizyon gereksinimi de Grup |'de daha dustiktii (0.4%0.71
Unite vs. 1.2+1.014 tnite; p=0.002). Harris kalca skoru bakimindan gruplar arasinda anlamli bir fark bulunmadi (74.7£7.17 ve 72.4£7.8; p = 0.276).
Genel komplikasyon oranlari arasinda anlamli bir fark goriilmemekle birlikte (p=0.744), cikiklar yalnizca Grup 2'de gézlendi (%6.5, n=2).
SONUC: Bulgular, transtrokanterik yaklagimin cerrahi etkinlik ve intraoperatif zorluklarin azaltiimasi agisindan avantaj saglayabilecegini gostermek-
tedir. Bununla birlikte, her iki teknigin fonksiyonel sonuglar ve komplikasyon oranlari bakimindan karsilastirilabilir oldugu gérilmstiir. Bu bulgularin
farkli klinik senaryolarda dogrulanmasi icin ileri galismalara ihtiyag vardir.

Anahtar sézciikler: intertrokanterik kiriklar; proksimal femoral givi komplikasyonlari; hemiartroplasti; transtrokanterik yaklasim; posterolateral yaklasim.
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