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Abstract

Introduction: The treatment for unstable intertrochanteric fractures in the elderly patient has always been
controversial. The aim of this study was to compare the outcome of porous coated cementless mono-block
long stem hemiarthroplasty (CPH) and proximal femoral nail (PFN) on unstable intertrochanteric femoral
fracture in the elderly patients.

Methods: From March 2017 and March 2020, 132 elderly patients with unstable femoral intertrochanteric
fractures were treated by CPH or PFN. 73 patients were treated using proximal femoral nail (PFN) and 59
were treated using hemiarthroplasty (CPH). Bleeding amount, weight training time, hospitalization time,
Harris scores, one-year mortality, pre-existing disease and postoperative complications were analyzed.
Results: The average follow-up time was 23.2 months in the CPH group and 22.9 months in the PFN
group. No significant differences was found between the two groups in terms of demographic data. There
was no significant differences between the two groups regarding the ASA score, pre-existing disease,
postoperative complications, and revision surgery. The mean operation time and the average amount of
blood loss were significantly higher in the CPH group (p<0.05).

Conclusion: Both PFN and CPH are two satisfactory methods for treating the elderly with unstable IT
fractures but in the CPH group, early postoperative mobilization and decreased dependency are the
primary advantages.

Key word: unstable intertrochanteric fracture, long stem hemiarthroplasty, osteoporosis, proximal femoral
nail, Harris hip score

Introduction

Unstable intertrochanteric hip fracture in the elderly population is a significant public health problem due to
its increasing rate [1]. In the elderly population, intertrochanteric (IT) hip fractures account for
approximately 50-55% of all hip fractures [2], and 60-70% of intertrochanteric hip fractures are of an
unstable form [3]. Therefore, the successful management of unstable IT fracture (IF) in elderly patients may
result in early recovery of functionality, low revision rate and lower mortality rate.

Elderly patients are frequently affected by additional diseases such as diabetes, osteoporosis, chronic lung
disease and hypertension; hence, hip fractures in these patients often result in low surgical tolerance and a
poor general condition. Therefore, they are prone to complications from bed rest after operation. Currently,
the optimal treatment option for unstable IF in elderly patients remains controversial. Some authors have
shown satisfactory results in the treatment of unstable IF with proximal femoral nail (PFN) [4]. However,
the failure rate with internal fixation in the treatment of unstable IF has been reported to be approximately
50% [3]. Many treatment options, such as bipolar hemiarthroplasty, PFN and dynamic hip screw (DHS)
were used in the treatment of unstable IF femoral fractures [5,6]. However, due to decreased bone quality in
the elderly patients, it is hard to achieve stable fixation in the treatment of unstable osteoporotic IF.
Immediate postoperative weight-bearing, lack of risk of complications related to lag screws or fracture
nonunion are the advantages of hemiarthroplasty over internal fixation [5]. In recent years, Feehan et al.
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reported that cementless bipolar hemiarthroplasty (CPH) could be used for unstable IF, and that it allowed
early exercise [7].

We aimed to compare the functional results, and intraoperative and postoperative complications of patients
over 75 years of age with unstable osteoporotic intertrochanteric hip fractures, treated with CPH and PFN.

Materials and methods

This retrospective study was approved by the Institutional Review Board and patients’ informed consent was
obtained for this study. The current study included 132 patients aged 75 years or older who were diagnosed
with an unstable IF between March 2017 and March 2020. CPH was performed in 59 patients and IMN was
performed in 73 patients (Figures 1 and 2). Inclusion criteria were as follows: patients over 75 years,
patients with severe osteoporosis (T < -2.5 SD), patients with an unstable IF (type A2.2—-A2.3 according to
the AO/OTA classification) treated with CPH or PFN. Exclusion criteria were: pathological fractures,
bilateral fractures, age < 75 years, mental disorders, multiple organ dysfunctions and polytrauma. Patients
were allocated into two groups according to the surgical method. Before choosing, patients were informed
about both surgical treatment options. The radiographic and clinical features of the patients were evaluated
preoperatively on first admission, postoperatively at 3, 6 and 12 months, and at the last follow-up
retrospectively. Demographic data, time from injury to surgery, operation time, weight training time,
hospital stay, surgical method (uncemented CPH or PFN with osteosynthesis), American physical condition
classification (ASA), amount of intra-operative bleeding, type of fracture (according to AO/ASIF), blood
transfusion, postoperative mortality rates, and complications were recorded.

For the patients in both groups, enoxaparin was started to prevent deep vein thrombosis. Second generation
cephalosporin (cefazolin sodium) antibiotic prophylaxis was given 48 h postoperatively to prevent infection.
For patients treated with PFN, partial weight-bearing was started on the first postoperative day with a crutch
walker and full weight bearing allowed based on fracture healing at an average of 6 weeks. After 3 to 6
months, patients gradually started walking without a walker depending on their fracture healing status. For
patients treated with CPH, full weight-bearing was allowed with the help of a walker on the day after
surgery. On the first day after operation, passive and active functional exercise was started.

The patients were followed up at 6 weeks, 3, 6 and 12 months, and every year thereafter postoperatively.
Complications were analysed, such as venous thromboembolism, bedsores, superficial infection, hip
dislocation, cut-out, cut-through, deep infection or nonunion. For the clinical assessment, the Harris Hip
Score (HHS) was measured at the last follow-up [8].
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Figure 1. (a) Anteroposterior radiograph showing an unstable intertrochanteric fracture (type A2.2 according to AO classification) of the left hip
in a 90-year-old female who fell at the ground level at home. She was treated with left cementless bipolar hemiarthroplasty (CPH). (b, c)
Anterior-posterior and lateral x-ray examination one years after the operation showed that the femoral head prosthesis in a good position, with
no loosening or dislocation.

Figure 2. (a) Anteroposterior radiograph showing an unstable intertrochanteric fracture (type A2 according to AO classification) of the right hip
in a 81-year-old male who fell at the ground level at home. Proximal femoral nail (PFN) applied to the patient. (b, c) Anterior posterior and
lateral hip radiography at the sixth postoperative month of the patient and shows a united fracture and without loosening or leakage of internal
fixation.

Statistical evaluation
Data were analysed using the medical statistics software SPSS 22.0, and descriptive data were specified as
the mean * standard deviation (SD). Student's t test was used for the numerical data and the Mann Whitney
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U test was used for analysing quantitative data. The X? test was used to analyse count data and the observed
difference was considered to be significant if the p value was < 0.05.

Results

A total of 59 and 77 patients in the CPH and PFN groups, respectively, participated in this retrospective
study. The mean follow-up time was 23.2 and 22.9 months in the CPH and PFN groups, respectively. The
mean age of patients who underwent CPH was 89.4 years (range, 76-102 years), of which 31 (52.5%) were
male and 28 (47.5%) were female. The mean age of patients in the PFN group was 88.1 years (range, 75-99
years), of which 31 (42.5%) were male and 42 (57.5%) were female. No difference was observed in
demographic data and ASA scores between the CPH and PFN groups (p > 0.05) (Table 1).

Tablel. Demographic data of CPH and PFN in treating unstable intertrochanteric fractures in the elderly (x %s)

CPH group(n=59) PFN group(n=73) P value
Age (years) 89,445,4 88,116, 0,218
Gender n; % n; %
0.249
Male 31;52.5 31;42.5
Female 28;47.5 42;57.5
ASA grade
2 21; 35.6 18; 24.7 0.171
3 38; 64.4 55; 75.3
AO classification
TipA2.2 32;54.2 38; 52.1 0.426
TipA2.3 27;45.8 35; 47.9
Comorbidity
No 19; 32.2 16; 21.9 0.
805
Yes 40; 67.8 57;78.1

Mean + SD (Median)

ASA, American Society of Anesthesiologists

According to the AO fracture classification, there were 32 (54.2%) type A2.2 and 27 (45.8%) type A2.3
fractures, and 38 (52.1%) type A2.2 and 35 (47.9%) type A2.3 fractures in the CPH and PFN groups,
respectively, with no significant difference (p > 0.05).

In the CPH group, 40 (67.8 %) patients had comorbid diseases and in the PFN group, 57 (78.1%) patients
had comorbid diseases, with no statistically significant difference observed (p > 0.05) (Table 1).

The mean operation time was 70.6 = 10 min in the CPH group and 48.3 £ 9.0 min in the PFN group. In the
CPH group, the operation time was higher than in the PFN group, showing a significant difference (p <
0.05) (Table 2). The mean amount of bleeding was 544.5 + 18 mL and 122.7 = 48 mL in the CPH and PFN
groups, respectively, and the difference was significant (p < 0.05) (Table 2). The average hospitalization
time was 8.81 days in the CPH group and 6.97 days in the PFN group, with no significant difference (p >
0.05). The mean time from first admission to surgery was 2.6 = 0.9 days and 2.5 + 0.8 days in the CPH and
PFN groups, respectively, with no statistically significant difference (p > 0.05).

The average follow-up time was 23.23 = 6.1 months and 22.97 + 5.9 months in the CPH and PFN groups,
respectively, with no statistically significant difference (p > 0.05).

Revision surgery was performed in nine (15.3%) patients in the CPH group and 12 (15.4%) patients in the

PFN group. No statistically significant difference was observed between the two groups (p > 0.05) (Table 2).
Table2. Operative data and clinical efficacy of CPH and PFN in treating unstable intertrochanteric fractures in the elderly (x £s)

Mean £SD

CPH group PEN group P
value

Operation time (min) 70.6+ 10 48.3+ 9.0 <0.05
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Bleeding amount (ml) 544.5+ 18 122.7+ 48 <0.05

Hospital stay (day) 8.81+ 1.6 6.97+£ 2.0
0.103
Harris score 58.5+9.4 729+ 9.0
<0.05
Weight training time(day) 2.66x0.7 28.6x4.1
<0.05
Average follow-up time (month) 23.23+6.1 22.97+5.9
0.803
Time to surgery (day) 26+0.9 2.5+0.8
0.470

n; (%) n; (%)
Death 17; 28,8 11; 141
0.194
Revision 9; 15,3 12; 15,4
0.331
One-year mortality
7,119 6; 8,2 0.319

Mean + SD (Median)

One-year mortality was 11.9% (seven patients) in the CPH group and 8.2% (six patients) in the PFN group,
with no significant difference found between the groups (p > 0.05) (Table 2). The Harris hip score (HHS)
was 58.5 £ 9.4 and 72.9 + 9.0 in the CPH and PFN groups, respectively, and the difference was significant
(p < 0.05). Postoperative complications were seen in 15 (25.5%) patients in the CPH group (five urinary
tract infections, two thromboembolisms, two superficial wound infections, three cases of bedsores and three
pulmonary infections) and in 11 (13.1%) patients in the PFN group (four urinary tract infections, three deep
vein thromboses, one wound infection, two pulmonary infections and one cases of bedsores); no significant
difference was found between the two groups (p > 0.05) (Table 3).

Table3. Perioperative comorbidities and Postoperative complications

CPH group PEN group p value
Pre-existing disease(n) 0.805
Cardiovascular disease 22 26
Diabetes mellitus 26 32
Respiratory disease 17 19
Neurological disease 11 14
None 9 16
Postoperative complications(n) n(%) n(%)
Urinary tract infection 5 (8.5) 4 (5.1)
Pulmonary infection 3 (5.1) 2 (2.6)
Deep vein thrombosis 2 (3.4) 3(3.8)
Bedsore 3 (5.1) 1(1.3)
Wound infection 2 (3.4) 1(1.3)
Total 15(25.5) 11(13.1) 0.120

Discussion

The main findings of the present study were: (1) lower operation time, lower bleeding, superior functional
outcomes and longer weight bearing time in the PFN group; and (2) earlier weight bearing ambulation time
in the CPH group.

The goal of treatment of hip fracture in the elderly patients is to prevent the complications of recumbency
and achieve immediate postoperative mobilization [9].

The treatment of unstable osteoporotic femoral IF is a clinical challenge. IFs account for 3.6% of all limb
fractures in the elderly population [10]. Elderly patients often have osteoporotic bones and poor fracture
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healing. After the surgery, early ambulation can be difficult, and the postoperative complications and
mortality are high owing to combined disease [11]. Objective and meticulous preoperative assessments are
needed for the development of a rational treatment strategy [12]. Widely used IF treatments include plate
fixation (DCS, DHS), intramedullary fixation (PFN, gamma nail) and CPH. Some studies have suggested
PFN and CPH suitable options for the treatment of unstable osteoporotic IFs [13,14]. PFN can provide safe
biomechanical outcomes and result in reliable fixation, making it a favoured method for treatment of IF [15].
However, many problems are associated with osteosyntheses of unstable IF in elderly patients, such as loss
of fixation, pseudarthroses, excessive collapse, cut-out of the lag screw and delayed postoperative weight-
bearing. Also, some authors have reported that the use of PFN in the treatment of IF has a failure rate of 7.1—
12.5% [16,17]. In order to achieve earlier weight-bearing, some surgeons have suggested a long stem
prosthesis hemiarthroplasty for the treatment of unstable IF [18,19]. Prosthetic replacement can rapidly
recover hip function to the preoperative condition [20].

Zhou et al. [21] compared two groups that underwent hemiarthroplasty and osteosyntheses in the treatment
of elderly patients, showing no statistically significant differences between the groups in terms of types of
fractures and ASA scores. These results were similar to those found in our research.

In this study, additional diseases were found in 78.1% and 67.8% of the patients in the PFN and CPH
groups, respectively, with no significant differences between the groups. It has been stated in the literature
that the distribution of comorbidities in the patients is similar for both the PFN and CPH groups [22,23].
Kim et al. [24] compared two groups who underwent hemiarthroplasty and osteosyntheses, finding that the
operation times and the amount of bleeding were significantly higher in the hemiarthroplasty group
compared to the osteosyntheses group. In the current study, the operation times and the amount of bleeding
were significantly higher in the CPH group. Also, the mean length of hospital stay was 8.8 days and 6.9 days
in the CPH group and PFN group, respectively, with no significant difference. Zhou et al. [21] also reported
that there was no significant difference in hospital stay and pre-operative hospitalization time between the
PFN and CPH groups.

This study shows that the postoperative weight bearing time in the PFN group was significantly longer than
that of the CPH group (p < 0.05). No statistically significant difference was found between the groups in
terms of the Harris Hip Score and postoperative complications at one year postoperatively. Lou et al. [24]
also found similar results to those of our research.

In the current study, complications requiring revision surgery developed in nine (15.3%) and 12 (15.4%)
patients in the CPH and PFN groups, respectively, and there was no difference between the two groups.

In the present study, no significant difference was observed between the groups with respect to the one-year
mortality rate.

In this study we found that the HHS in the PFN group was significantly higher than that in the CPH group (p
< 0.05). Jolly et al. [22] also found similar results to those of our research.

PFN and CPH are suitable options in the treatment of unstable IF, but we recommend CPH for the treatment
of severe comminuted IFs, especially in patients with severe osteoporosis and incapability to tolerate long-
term bed rest.

Our study has some limitations. First, it is a retrospective study. Second, it has a small sample size, and
long-term follow-up is unlikely in elderly patients (the mean age was 88.1 years in our study) due to their
short life expectancy.

Conclusion

PFN and CPH are two satisfactory methods for the treating elderly patients with unstable IT fractures. Both
treatments can result in reduction of pain, stable fixation and recovery of hip function; however, in the CPH
group, immediate postoperative mobilization and decreased dependency are the main advantages.
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