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Abstract

Aim: The aim of this study was to compare the three most commonly used fixation methods for the fractured
trochanter major fragment in patients undergoing uncemented bipolar hemiarthroplasty for unstable intertro-
chanteric fractures.

Methods: The medical records of 231 acute hip fracture cases aged 65 years and older with AO classification
31/A2.2 and 31/A2.3 who underwent unilateral primary cementless bipolar hemiarthroplasty at Adana Sehir Train-
ing and Research Hospital between January 2021 and January 2023 were retrospectively analyzed. The files were
classified into three groups based on the fixation technique used in the operation.

Results: There were 231 files, with a mean age of 82.3+7.9. The majority (55.8%) were classified as ASA Ill. The
analysis resulted in no significant differences between the groups in terms of age, number of days between the
day of the injury and the day of the surgery, fixation failure, nonunion, number of revision surgeries, hospitaliza-
tion duration, and HHS recorded at the third and sixth-month follow-up visits. Among the 73 males and 158
females, the ratio of the side in which the fracture occurred showed no difference (p=0.854). The female rate was
significantly higher in group 3 compared to other groups (p=0.003). Regarding union success, cases in group 1
had significantly lower trochanter major union rates (p<0.001).

Conclusions: This study demonstrated that in patients treated with cementless bipolar hemiarthroplasty for un-
stable intertrochanteric fractures, union rates were significantly higher when fixated using trochanteric grip plates.
Keywords: Hip, intertrochanteric fracture, hemiarthroplasty, cementless stem, greater trochanter, fracture fixa-

tion, bone plates, cable

In recent years, with the increase in life expectancy, the elderly
population has increased, which has significantly elevated the oc-
curance of intertrochanteric femoral fractures. Especially, patients
with unstable fragmented hip fractures have high complication and
mortality rates due to their high average age, multiple underlying
comorbidities, osteoporosis, impaired muscle strength and propri-
oceptive function, and more difficulty in rehabilitation.! For these
reasons, the most critical factor in fracture treatment is to ensure
the stability of the bone to improve healing using the most appro-
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priate surgical procedures. Unlike femoral neck fractures, intertro-
chanteric femoral fractures are located in the metaphyseal region
and have higher union rates. Bone fusion using a dynamic hip screw
(DHS) and proximal femoral intramedullary nail (PFN) is recom-
mended as the routine fixation procedure for this particular class of
fractures.2 Nevertheless, in the aged population who have osteopo-
rosis and thus present with poor bone strength, complications such
as shifting of the varus and femoral head cut-out are not uncommon
after osteosynthesis. These patients have difficulty in weight bear-
ing in the early period, resulting in prolonged treatment duration,
elevated number and types of systemic problems, leading to poor
functional recovery and health-related findings. Moreover, pro-
longed immobilization with multiple underlying comorbidities may
worsen medical and psychiatric problems.3 Recently, bipolar hemi-
arthroplasty (BPHA) for early ambulation and rehabilitation in el-
derly patients has become an increasingly popular surgical alterna-
tive.*
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BPHA, when preferred for the treatment of intertrochanteric femo-
ral fractures, involves a few technical challenges. Firstly, it may be
technically difficult to adjust limb lengths due to fractures of the tro-
chanter major and minus. Secondly, initial fixation may be difficult
due to fragmented proximal femur fractures. Finally, the reduction
and the fixation of trochanteric fragments, the surfaces allocated for
the connection for the iliopsoas and abductor muscles, become dif-
ficult due to the scattered characteristics of the fracture. However,
reduction and fixation of the afore-mentioned pieces require com-
pletion because stable fixation, especially of the greater trochanteric
fragment, plays a very important role in complete union, functional
recovery of the hip joint, and prevention of postoperative prosthetic
dislocation.s

Various internal fixation materials are presented, and fixation pro-
cedures are described to provide stable fixation and bone healing of
the fractured fragment in the trochanter major, including tension
band wiring, short or long trochanteric grip/periprosthetic cable
plates, titanium cables, multifilament polymer cables, and cerclage
wires.6-9 However, implant failure and nonunion rates of up to 50%
have been reported.6

After the BPHA procedure performed for fragmented, unstable in-
tertrochanteric fractures, nonunion of the fractured trochanter ma-
jor fragment resulting in decreased hip abductor strength causes
pain in the trochanteric region, gait disturbances, and prosthesis
dislocation. Therefore, structural reduction and a firm fixation of the
fractured trochanter major fragment is preferred by more surgeons,
but the choice of fixation method is still controversial.10

In this study, we compared the three increasingly being preferred
fixation procedures used for the fractured trochanter major frag-
ment in patients undergoing uncemented BPHA for unstable inter-
trochanteric fractures.

2. Materials and methods

2.1. Study Design and Data Collection

The medical records of 683 acute hip fracture cases aged 65 and
older who underwent unilateral primary cementless bipolar hemi-
arthroplasty surgery were analyzed between January 2021 and Jan-
uary 2023. The patients with 31/A2.2 and 31/A2.3 type fractures,
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based on the Arbeitsgemeinschaft fiir Osteosynthesefragen (AO)
classification, were included for analysis (n=326). The number of
patients lost in the six months of follow-up after the surgery was 95,
and therefore, the analysis was conducted on the data of the remain-
ing 231 files (73 males and 158 females). Age, gender, in which the
hip fracture occurred, the duration between the occurrence of the
hip fracture and the day of the surgery, the number of days of hos-
pitalization, American Society of Anesthesiologists Classification
(ASA) scores, the method of anesthesia, the method of fixation of the
greater trochanter, the union rates of the fixated fragment, the ex-
istence of fixation failure, and Harris Hip scores (HHS) recorded at
the follow-up visits conducted at the 3rd and 6th postoperative
months were analyzed.

The radiological assessment included the AP and lateral X-ray im-
ages of the hip taken preoperatively and at the postoperative visits
conducted at the end of the 3rd and 6th month.

The Harris Hip Scoring data collected at the postoperative 3rd and
6th month visits was used to assess pain, function, range of motion
of the joint, and level of deformity. A maximum of 100 was used to
define the best scores for functionality!1.

The files were classified into three groups based on the fixation
technique used in the operation (Figure 1). Group 1 included pa-
tients who underwent fixation using only titanium or multifilament
polymer cables, group 2 involved cases with short trochanteric grip
plates, and finally, group 3 included cases with long trochanteric
grip plates. Following grouping, the number of cases in the groups
was 66, 100, and 65, respectively.

A comparative analysis of the groups was conducted, focusing on
the union success of the greater trochanter fragment.

2.2 Statistical analysis

Statistical Package for the Social Sciences (SPSS) 25.0 software
was used for statistical analysis of the data. Categorical assessments
were abstracted as numbers and percentages, and continuous valu-
ations were summarized as mean and standard deviation (median
and minimum-maximum where necessary). The chi-square test was
used to compare categorical expressions. Shapiro-Wilk test was
used to assess the normality of the distribution of the collected data.
The Kruskal-Wallis test was used in the analysis of more than two
groups that did not show normal distribution. The statistical cut-off
level for scientific meaning was considered as 0.05.

The methods used to fix the fractured trochanter major fragment in the study group. Group 1 (A), Group 2 (B), and Group 3 (C) are

demonstrated with example radiographs
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There were 231 files, with a mean age of 82,3+7,9. The majority
(55.8%) were classified as ASA III. The main features of the
sampling universe are presented in Table 1.

Among the 73 males and 158 females, the ratio of the side in
which the fracture occurred showed no difference (p=0.854). The
female rate was considerably elevated in group 3 compared to the
other two groups (p=0,003). Regarding union success, cases in
group 1 had significantly lower trochanter major union rates
(p<0,001) (Table 2).

The analysis resulted in no remarkable differences between the
groups in the context of age, number of days between the day of
the injury and the day of the surgery, fixation failure, nonunion,
number of revision surgeries, hospitalization duration, and HHS
recorded at the third and sixth-month follow-up visits.

The main characteristics of the study population

Mean Median
(Min-Max)
Age 82.3+7.9 82 (66-106)
n %
e Male 73 31.6
Gender
e Female 158 68.6
Right Hi 116 50.2
The location of the ° N P
f
racture o Left Hip 115 49.8
American Society * Il 60 26
of
Anesthesiologists e llI 129 55.8
Classification
(ASA) o IV 42 18.2
Anesthesia e General 57 24.7
thod
metho « Spinal 174 75.3
. Tro_chanter _ 80 34.6
major non-union
Complications « Fixation failure 27 11.7
e Revision Surgery 14 6.1
Revision indication Prosthe§|s 14 6.1
dislocation
Mean Median
Days between the (Min-Max)
injury and the .
surgery (day)
gery (day. 1.74x1.7 0-10)
Hospitalization )
Duration (day) 5.59+4.6 4 (2-53)
Post-operative 3rd 67.7
o month 54.7221.2 51 .75 g5)
Harris Hip Scores Post t 6th 21.65
ost-operative .
month 66.8+16.7 (35 5.85.85)
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The main characteristics of the study population distributed
according to groups

Group Group 2 Group 3

(n=66) (n=100) (n=65)
Med (25-75th)
82.2 81 82
(75.8- (76.5-  0.854
Age 88.3) (78.3-88) 87)

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

27 10
ceng e Male (40.9) 36 (36) (15.4) 0.003
ender
« Female (539?” 64 (64) (854?6)
. . 32 38
Right hi 46 (46 0.278
The location of o P (48.5) (46) (58.5)
the fracture
. Left hip (531‘_‘5) 54 (54) (421_75)
14 21
American o !l @1.2) 2°5@5 (353 0268
Society of
Anesthesiologists e |I| 35(53) 58 (58) (5?;64)
Classification :
(ASA) 17
o IV (25.8) 17(17) 8(12.3)
21 10
0.085
Anesthesia * General (31.8) 26 (26) (15.4)
e Spinal (68.2) 74 (74) (84.6)
Trochanter . 26 46 <0.001*
major union Achieved (39.4) 79.(79) (70.8) *
e Fixation 10
failure (15.2) 8 (8) 9(13.8) 0.305
Complications Revisi
e Revision
Surgery 1(1.5) 9(9) 4(6.2) 0141
Revision Prosthesis
indication dislocation ! 10 3 0.287
Days between
the injury and i 1(0.25- )
the surgery 2(1-3) 3) 1(1-2) 0.506
(day)
Hospitalization 4(36) 4(3-6) 5(3.56) 0512
duration (day) :
e Post-
; 67.7 67.7 67.7
°p§rat've (32.5- (269  (31.9- 0353
3r 75.9)  73.5 73.5)
Harris Hip month
Scores :
) (F;osetrative 71.7 50.5 73.5
th (50.2- (45.7- (50.2- 0.068
85.9) 83.5) 83.5)
month

*p<0,05, **p<0,01, t: Ki-kare, #: Kruskal Wallis test

In our study comparing three different fixation methods for fixa-
tion of the fractured trochanter major fragment in patients under-
going uncemented BPHA for unstable intertrochanteric fractures,
we found that the union rates of the fractured trochanter major frag-
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ment were significantly higher in fixation using long or short tro-
chanteric plates.

Traditional titanium or polyethylene cables are widely used for
fixation of the fractured trochanter major fragment due to the rela-
tively simple procedure and low cost.10 However, plates and cable
systems require a larger surgical exposure than other techniques,
are expensive, and trochanteric nonunion occurs more frequently.12
Similarly, our study shows that the preference of wires and cables
for fixation of the trochanter major in unstable intertrochanteric
fractures undergoing cementless bipolar hemiarthroplasty results
in union failure. We believe that one of the main reasons for union
failure is the limited biomechanical resistance to vertical displace-
ment and rotation. For a stable fixation, the cancellous surfaces of
the fractured greater trochanteric fragment should be well com-
pressed to resist displacing muscular forces.13

As emphasized by Zhu et al.14 in their biomechanical study, the use
of a trochanteric grip plate with a cable system helps to resist the
multidirectional forces of the abductor’s muscle in both vertical and
anteroposterior planes by providing compression along the bony
surface of the trochanteric fragment where the implant is placed. In
parallel, we found that the union rates of the fractured trochanter
major fragment were significantly higher in the groups where the
fixation was provided using long and short trochanteric plates
(p<0.001).

The analysis of the demographic data revealed that the mean age
was 82.3+7.9 years and the number of females was significantly
higher (p=0.003). The incidence of hip fracture is higher in men than
in women among people under 60 years of age. Conversely, among
people over 60 years of age, it is more common in women due to
hormonal changes after menopause. In addition, the prevalence and
incidence rates for hip fractures among women increase with age.1s

Alarge study conducted by the Committee for Osteoporosis Treat-
ment of The Japanese Orthopaedic Association, which evaluated
110,747 hip fracture cases, showed that left hips were fractured
more than right hips; however, no significant difference was found
between the left and right sides.!6 The analysis results did not
demonstrate a substantial dissimilarity between the hip sides; the
distribution was even.

In a cohort research carried out by Zaib et al.17, which was similar
in design the average age of the patients selected was 80.80+11.18
years, and 97.45% of the patients had ASA scores of 3 and above. In
our study, 74.03% of the patients (n=171) had ASA scores of 3 and
above, and we attributed the difference to the presence of comor-
bidities such as hypertensive conditions, diabetes mellitus, and is-
chemic heart disease, which increase with age. In our study, 74.03%
of the patients (n=171) had ASA scores of 3 and above, and we at-
tributed the difference to the presence of comorbidities such as hy-
pertensive conditions, diabetes mellitus, and ischemic heart disease,
which increase with age.

During surgery for hip fractures, spinal anesthesia is often pre-

ferred to reduce the prevalence and duration of intraoperative hy-
potensive episodes and potentially poor outcomes related to mor-
tality and morbidity.18 In our study, spinal anesthesia was preferred
in the vast majority of patients (n=174, 75.3%).
Unfixed large trochanter fractures may cause impairment in the
functionality of the abductor muscles of the hip joint subsequent to
partial hip arthroplasty, which may generate an amplified risk of
prosthesis disengagement and Trendelenburg gait pattern.19 Zhang
et al.29, evaluated the efficacy of tension band fixation in geriatric
unstable intertrochanteric fractures undergoing hip arthroplasty
and reported that no cases of dislocation or fracture nonunion were
observed. Besides, the HHS results were improved. In contrast, our
total dislocation rate was 6.1%, the single indication for revision
surgery.
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Grimsrud et al.2, in a series of 39 patients who were operated on
for hip arthroplasty for unstable intertrochanteric hip fractures, one
cerclage cable fixation technique was used, and the findings of the
follow-up visits conducted after one year showed that all trochan-
ters were healed and fixation failure was seen in 5 cases (12.8%). In
our series, the highest rate of fixation failure among the groups oc-
curred in group 1 (4.3%), where a similar method was used.

Ozan et al.22 examined a total of 32 unstable trochanteric femoral
fracture cases who underwent greater trochanteric fixation proce-
dures, in which the cable method was preferred, following partial
hip arthroplasty, and found nonunion in 18.7% of the cases. In our
study, our total nonunion rate was 34.6%. The difference in rates
might be attributed to the age of the cases; the average age of pa-
tients included in the former study was 20 years younger than ours.

In studies comparing BPHA with internal fixation for the treat-
ment of unstable intertrochanteric fractures, it was reported that
recuperation was easier and faster in the arthroplasty group due to
early ambulation, adding that the frequency of pressure ulcers,
pneumonia, and atelectasis was significantly lower.2324 The authors
suggested that more favorable clinical results could be obtained
with hip arthroplasty.25 Our study assessed the mean HHS results
recorded at the postoperative 6th-month follow-up visit as fair for
all groups.

Our study has several limitations. Firstly, the small sample size in
the groups and the retrospective design of the study. In addition, the
short follow-up period of this study is another important limitation;
no long-term clinical follow-up was performed to evaluate subjec-
tive patient satisfaction.

This study demonstrated that in patients treated with cement-
less bipolar hemiarthroplasty for unstable intertrochanteric frac-
tures, union rates were significantly higher when fixated using tro-
chanteric grip plates. Despite the challenges and risks of surgery, in-
cluding requiring a wider exposure and the difficulty of preserving
and maintaining the hip abductor mechanism, the high union rates
provide a much higher level of ambulation among the elderly popu-
lation.
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