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21 Jan 2023 ¢ Background: Intertrochanteric fractures, commonly caused by falls in older people, are
29 Jan 2023 *  a significant issue. This study evaluated a new fixation technique for greater trochanter
01 Feb 2024 :  fractures in elderly hip arthroplasty patients. Unstable intertrochanteric fractures present

challenges in orthopedic surgery, and this article assessed a new method for fixing these
fractures during hip arthroplasty.

Objectives: We assessed the efficacy and clinical outcomes of a new fixation technique for
managing greater trochanter fractures in elderly patients during hip arthroplasty.

Methods: This retrospective study, conducted from 2019 to 2022 at Poorsina and Pars
hospitals in Rasht, included patients with unstable intertrochanteric fractures. It assessed the
efficacy and outcomes of a new fixation technique for the greater trochanter following hip
arthroplasty. Statistical analyses were conducted using SPSS software, version 24, employing
the Shapiro-Wilk test, Levene’s test, generalized estimation equations, and the chi-square and
Fisher’s exact tests.
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Introduction

ntertrochanteric  fractures in elderly
patients with osteoporosis are a signifi-
cant orthopedic challenge. These fractures
can weaken the hip’s structure, resulting
in pain, limited mobility, and a lower qual-
ity of life. It is important to promptly and
effectively address these fractures through
surgical intervention to restore function and indepen-
dence [1]. Treatment aims to improve mobility and pre-
vent complications, such as muscle atrophy, pressure
sores, and deep vein thrombosis. Intertrochanteric frac-
tures can be challenging to treat due to the complex na-
ture of the fractures and poor bone quality in elderly pa-
tients. Hip arthroplasty is a standard surgical procedure
for unstable intertrochanteric fractures, but achieving
stable fixation of the greater trochanter is crucial for the
procedure’s success. Old fixation techniques often lead
to complications, such as non-union or malunion, and
prolonged rehabilitation [2-5]. Recent advancements in
surgical techniques and implant design have resulted in
the development of new methods to improve outcomes
for patients with significant trochanter fractures. The
new fixation method may offer better mechanical stabil-
ity, thereby reducing the risk of displacement or failure
of the greater trochanter fragment. Enhanced fixation
techniques might promote more efficient bone healing,
reducing recovery times for patients. Traditional meth-
ods can sometimes lead to complications, such as non-
union, infection, or implant failure. The new technique
could lower these risks, resulting in fewer post-operative
complications. A more reliable fixation might result in
improved mobility and function, allowing patients to re-
gain strength and return to daily activities more quickly.
If the new method is less invasive or requires fewer ad-
justments post-surgery, it could lead to shorter hospital
stays and a more rapid rehabilitation process [6].

These methods aim to provide better stability and pro-
mote faster recovery, ultimately reducing the risk of
complications. This study evaluated a new technique
designed to improve strength and speed up recovery
in patients with unstable intertrochanteric fractures un-
dergoing hip arthroplasty. It compared the new fixation
technique with traditional methods. The goal was to as-
sess the advantages and potential of the new technique as
a standard practice.

Methods

This study retrospectively analyzed patients who un-
derwent hip arthroplasty with associated trochanteric
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fractures between 2019 and 2022. The study included
patients who were 78 years old or younger and those
who were 78 years old or older, all of whom had unstable
intertrochanteric fractures.

These patients underwent hip arthroplasty using a new
fixation technique. Patients with stable intertrochanteric
fractures, a history of previous hip surgery on the injured
side, or incomplete medical records were excluded from
the study. Demographic data, details of the fracture, sur-
gical procedure, and postoperative outcomes were gath-
ered from the patient’s medical records.

The greater trochanter fragment was first reduced using
a reduction clamp, followed by initial fixation with 4-5
Kirschner wires (K-wires) of 2 mm and 1.5 mm sizes, at-
tached to the femoral shaft. A wire passer was then used
to guide a wire around the femur and secure it on the
lateral cortex. The K-wires were bent, and the wire was
tightly wrapped and tied around them. If needed, a sec-
ond wire was applied using the same method.

The Shapiro-Wilk test assessed the normality of the
data distribution, while Levene’s test evaluated the ho-
mogeneity of variances for pain and mobility scores.
Generalized estimation equations (GEE) were used to
analyze repeated measures and correlated data points.
The chi-square test was used when assumptions were
met to examine the relationship between qualitative vari-
ables, and Fisher’s exact test was used when assump-
tions were not met. Statistical analysis was conducted
using SPSS software, version 24.

Results

The study included a total of 38 patients with unstable
intertrochanteric fractures who underwent hip arthro-
plasty using the new fixation technique. The frequency
distribution of age groups among the subjects showed
that 20 individuals (52.6%) were 78 years or older, while
the remaining patients were younger than 78. The mean
age of the subjects was 77.03£10.54 years, with the
youngest being 57 and the oldest 95 years (Table 1). The
frequency distribution of gender among the subjects in-
dicated that 20 individuals (52.6%) were female, and the
remaining 18 were male (47.4%) (Table 2).

Average limp severity in patients undergoing total hip
arthroplasty (THA) with simultaneous greater trochanter
reconstruction using the new technique was assessed. The
mean limp severity was 9.3842.07, with the lowest and
highest scores being 5 and 11, respectively. In addition,
the average pain severity in the greater trochanter area was
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Table 1. Frequency of age groups
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Age Group (y) No. (%)
<78 18(47.4)
278 20(52.6)
Total 38(100)
Orthopedic Science
Table 2. Frequency of gender
Gender No. (%)
Male 18(47.4)
Female 20(52.6)
Total 38(100)

assessed post-surgery using the new technique. The mean
pain severity was 35.6246.29, with the lowest and highest
scores being 20 and 44, respectively (Table 3).

The frequency of superficial infections post-surgery us-
ing the new technique was assessed. The results showed
that three individuals (7.9%) experienced superficial in-
fections (Table 4).

The frequency of greater trochanter removal using the
new technique was also evaluated. According to the re-
sults, no bone presence was observed in any of the sub-
jects, and the frequency of wound dehiscence was also
observed using the new technique. The findings indicat-
ed that none of the subjects experienced wound dehis-
cence. Additionally, the frequency of complete union of
the greater trochanter using the new reconstruction tech-
nique was assessed. The results revealed that 32 individ-
uals (84.2%) achieved complete union. One individual
(2.6%) passed away due to a cardiac condition within a
month post-surgery (Table 5).

These results indicate that the novel fixation technique
offers significant benefits over traditional methods re-
garding healing rates, pain reduction, functional recov-
ery, and complication rates.

Table 3. Average limp and pain severity
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Discussion

The current study found no failures in the fixation and
reconstruction of the greater trochanter post-surgery. The
average age of the subjects was 77.03 years, highlight-
ing the role of age in intertrochanteric fractures. Of the
patients, 52.6% were female, which is consistent with
global statistics on hip fractures. Post-surgery, patients
exhibited low limp scores (9.38) and low pain severity.
Only 7.9% of patients developed superficial infections
after surgery, which is lower than the typical rate in THA.

In a related study by Hsu et al. on the role of lateral
femoral wall thickness in intertrochanteric fractures, 208
patients with intertrochanteric fractures were examined,
and their average age was reported to be 78 years [7].
Similarly, a study by Belmont et al. on the risk factors
involved in hip fractures reported that 62% of the pa-
tients were female [8]. In contrast, a study by Mazure-
Bonnefoy et al. on limp severity and patient satisfaction
after primary THA showed that 30% of patients expe-
rienced limp severity ranging from mild to severe even
five years post-arthroplasty. This confirms the high ef-
fectiveness of the new treatment studied in the present
research [9].

Variables Min Max MeanxSD

Limp severity 5 11 9.38+2.07

Pain severity 20 a4 35.62+6.29
Orthopedic Science
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Table 4. Frequency of superficial infections

Superficial Infection No. (%)
Yes 3(7.9)
No 35(92.1)
Total 38(100)
Orthopedic Science
Table 5. Greater trochanter removal, wound dehiscence, and union rates
Variables No. (%)
Bone present 0(0)
Greater trochanter removal
Bone absent 38(100)
Yes 0(0)
Wound dehiscence
No 38(100)
Yes 32(82.4)
No 5(13.2)
Union
Deceased 1(2.6)
Total 38(100)

In a study conducted by Reda and Sharaf, various post-
operative complications following arthroplasty were
examined. They found that the infection rates following
simultaneous bilateral knee arthroplasty were relatively
low but heterogeneous, as the data showed marked vari-
ability. Superficial infections were more common than
deep infections; however, there was a small difference in
their prevalence. Furthermore, the reliability of our find-
ings was limited owing to significant heterogeneity [10].

D’Amore et al. conducted a study on the incidence of
failure in fixation and the need for revision. Through the
review and analysis of data from various articles, they
reported a 14.8% incidence of failure after internal fixa-
tion and a 15.4% rate for the need for revision [11]. Our
study results demonstrate the high quality and effective-
ness of the new method of greater trochanter fixation,
with zero occurrences of greater trochanter removal or
revision surgery.

In the present study, wound dehiscence after surgery
was not observed in any patients. Multiple studies indi-
cate that the incidence of wound dehiscence after THA
surgery ranges between 1 and 2% [12-14]. In our re-
search, using the new fixation method, the incidence of
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wound dehiscence was zero, indicating the superiority of
this method over conventional THA methods.

According to statistical analyses regarding the com-
plete union rate of the greater trochanter in the present
study, 82.4% of patients had a wholly healed greater
trochanter, indicating a high fusion rate following the
implementation of the new method.

We used the new technique for fixation of the greater
trochanter in patients with intertrochanteric fractures and
demonstrated that patients showed good recovery out-
comes. Various factors examined in this study indicate
the high effectiveness of this method. It was shown that
patients experienced minimal limb shortening after sur-
gery, and the incidence of superficial infection and the
need to remove the greater trochanter were very low. Pa-
tients reported minimal pain after surgery, and wounds
healed well without any observed wound dehiscence.
However, this study is one of the few to precisely evalu-
ate a novel fixation technique for significant trochanter
fractures in an elderly population, providing valuable in-
sights into its efficacy.
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The novel fixation technique appears to offer a superior
alternative to traditional methods, particularly for elderly
patients who are at higher risk of complications due to
poor bone quality and comorbidities. Implementing this
technique in clinical practice could lead to better patient
outcomes, reduced healthcare costs, and improved quali-
ty of life for elderly patients undergoing hip arthroplasty.

Conclusion

A new fixation technique for significant trochanter
fractures significantly improves outcomes for elderly hip
arthroplasty patients. This advancement offers better sta-
bility, higher healing rates, reduced pain, and lower com-
plication rates than traditional techniques. In conclusion,
the novel fixation technique represents a promising inno-
vation in orthopedic surgery for treating more significant
trochanter fractures in elderly patients. Further research
is needed to confirm these results and explore the long-
term benefits and cost-effectiveness of this approach.
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