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Abstract

Background
To compare the clinical e�cacy of proximal femoral intramedullary �xation and anatomical locking
compression plate in the treatment of femoral intertrochanteric fractures among the elderly.

Methods
In this retrospective study, 210 surgically treated patients with intertrochanteric fractures of the femur
were analyzed and divided into groups A, B and C according to the surgical approach. Group A had
interlocking compression nailing (INTERTAN) done (n = 69); group B had γ-III interlocking intramedullary
nailing (γ-III) done (n = 73); and group C had proximal femoral anatomic locking plate (PFLP) done (n = 
68). All patients’ data were followed up completely, and their clinical outcomes were observed.

Results
Group A and B were found to perform better than group C in operation time, bleeding volume, time of
leaving bed, fracture healing time and hospitalization time (P < 0.05). Their respective incidences of
postoperative complications were signi�cantly lower than that of group C (P < 0.05). There were no
signi�cant differences between group A and group B (P > 0.05). The Harris scores of groups A and B at 1,
3 and 6 months after operation were signi�cantly higher than those of group C (P < 0.05). There were no
signi�cant differences between group A and group B (P > 0.05).

Conclusions
In the treatment of femoral intertrochanteric fractures, intramedullary �xation in�uences little on blood
circulation at the fracture end, accelerates fracture healing, and enhances hip joint function, which assists
patients in recovering faster postoperatively. Moreover, it enables them to gain mobility at an early stage
and reduces postoperative complications of fractures. Its short-term clinical effects are better than
extramedullary �xation, which should be more widely adapted clinically.

Background
The incidence of femoral intertrochanteric fractures is relatively high in the middle-aged and elderly, and
the incidence in women is higher than that in men. When the disease is treated conservatively, patients
require long periods of bedrest, which can lead to complications like bedsores, lower limb venous
thrombosis, and hypostatic pneumonia. Thanks to the development of surgical techniques and internal
�xation materials, the incidence of complications has been greatly reduced. The surgical treatment of
femoral intertrochanteric fractures has become the preferred method [1]. Presently, the choice of internal
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�xation is still controversial. Common intramedullary �xation systems include compression interlocking
intramedullary compression nailing system (INTERTAN) and γ-III interlocking intramedullary nailing (γ-III).
Common extramedullary �xation systems include proximal femoral anatomical locking plate (PFLP).
Each system has its own advantages and disadvantages [2]. Therefore, we this study comparatively
analyzes the clinical e�cacy of INTERTAN, γ-III interlocking intramedullary nailing and PFLP in treating
femoral intertrochanteric fractures and provides references to improve curative management.

Methods
Patients

A total of 210 patients with femoral intertrochanteric fractures who underwent surgical treatment were
selected from January 2015 to December 2019. Inclusion criteria is as follows: the diagnosis of all
patients was con�rmed via imaging and a clear medical history of hip joint trauma. Exclusion criteria
were patients with pathological fractures, blood disorders or immune system diseases. According to the
operation mode, they were divided into groups. Group A was comprised of patients who underwent
compression interlocking intramedullary compression nailing (INTERTAN) (n=69). In group A, 33 males
and 36 females aged 40-85 years had an average age of (63.72 ± 6.28) years. Group B had patients who
had γ-III interlocking intramedullary nailing (γ-III) done (n=73). In group B, there were 35 males and 38
females, aged 35-84 years, with an average age of (62.61 ± 6.38) years. Group C contained patients who
had proximal femoral anatomical locking plate (PFLP) surgery (n=68). In group C, there were 33 males
and 35 females, aged 34-94 years, with an average age of (64.49 ± 6.79) years. There were no signi�cant
differences in the general data of the three groups of patients (P > 0.05), indicating that the general data
of the three groups of patients were comparable. 

Ethical Certi�cation

This study was approved by the Ethics Committee of A�liated Zhongshan Hospital of Dalian University
and monitored by an independent experimental center. All patients who participated in the study gave
their voluntary written informed consent.

Methods: Three groups of patients fasted with water 6 hours before operation. Antibiotics were
intravenously injected 30 minutes before operation. Continuous epidural anesthesia or general
anesthesia was given. Routine disinfection and paving were carried out, and fracture reduction was done
under the guidance of a C arm.

Group A (INTERTAN): The patients were reset with traction, adduction and internal rotation in the supine
position. A straight incision was made at the proximal end of the top of the ectotrochanter to cut the
muscle �bers, and a rhombus awl was applied to cut the top bone to expose the medullary cavity. After
the guide needle was inserted into the medullary cavity, the medullary cavity was enlarged, and the main
needle was implanted under X-ray, where a Kirschner wire was positioned. When satisfactory results were
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obtained under the guidance of a C arm, the interlocking nail was placed in the femoral neck, and the
distal femur was locked.

Group B (γ-III): The patients were reset with traction, adduction and internal rotation in the supine
position. A straight incision was made at the proximal end of the top of the greater trochanter to cut the
muscle �bers, and a rhombus awl was used to cut the top bone to expose the medullary cavity. After the
guide needle was inserted into the medullary cavity, the medullary cavity was enlarged, the main needle
was implanted under X-ray, and the Kirschner wire was positioned. When satisfactory results were
obtained under the guidance of a C arm, the screw was pressed into the femoral neck, and the distal
femoral end was locked.

Group C (PFLP): The patient was in the supine position, and the hip joint was slightly elevated. The
proximal femur and greater trochanter were exposed through a lateral incision of the hip joint. After
traction reset of the fracture, the steel plate and Kirschner wire were placed from the neck of the femoral
head. When satisfactory results were obtained under the guidance of a C-arm, the pressure screw was
�xed and tightened after installing the sleeve plate.

Antibiotics were intravenously injected 72 hours after operation to prevent infection, and low molecular
weight heparin was given to prevent thrombosis for 7 days. Moreover, hip joint functional exercise was
started 3 - 7 days after the operation. The operation time, bleeding volume, time to leave bed, fracture
healing time, incidence of complications, and discharge time at 1, 3 and 6 months after operation were
observed, and the hip joint function was evaluated via Harris scoring. All data were processed with SPSS
22.0 and tested with t-test expressed by (x ± s). P < 0.05 was designated to be statistically signi�cant.

Results
The operation time, intraoperative blood loss, time of leaving bed, fracture healing time and
hospitalization time between group A and group B were signi�cantly better than those of group C (P <
0.05, Table 1 and Fig. 1, 2, 3). The postoperative complications in group A and B were lower than those in
group C (P < 0.05, Table 2), and the postoperative Harris score of hip joints in group A and B were
signi�cantly higher than that in group C (P < 0.05, Table 3).

Discussion
Femoral intertrochanteric fractures are common senile fractures that seriously affect the quality of life
among elderly patients. Surgical treatment is currently the most common clinical treatment option [3] [4].
At present, the common surgical methods for treating intertrochanteric fractures of the femur include
PFNA, Gamma nail, Intertan, PFLP, and dynamic hip screw (DHS). The �rst three embody the
intramedullary system, while the latter two signify the extramedullary system. Various studies have
shown that the extramedullary system is more suitable for osteoporotic unstable femoral
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intertrochanteric fractures (Evans III and above). With continuous improvements in technology,
intramedullary �xation has become the mainstream modality in treatment [5] [6].

Compared with extramedullary �xation, intramedullary �xation holds the following advantages:  the
intramedullary �xation system belongs to central �xation, which is more in line with the biomechanics of
the proximal femur and can better perform femoral anatomical reduction, improving the stability of
internal �xation;  the operation is simple and convenient with a short operation time, and the injury of
blood vessels and nerves may be greatly avoided [7] [8] [9];  the surgical incision is small, which protects
the blood supply of the fracture end to the greatest extent and is conducive to fracture healing. The
postoperative incision healing time is shorter, and the postoperative recovery is faster [10] [11] [12];  early
mobility can greatly reduce the occurrence of postoperative complications, and hip joint functional
exercises may be performed more quickly [13] [14]; effects in long-term operation is reliable, and the failure
rate is relatively low with the passage of time [15] [16] [17].

In this study, group A and group B outperformed group C in operation time, bleeding volume, time of
leaving bed, fracture healing time and hospitalization time (P < 0.05). The incidence of complications in
group A and group B is signi�cantly lower than that in group C (P < 0.05). The Harris score in group A and
group B is signi�cantly higher than that in group C at 1, 3 and 6 months after operation (P < 0.05),
respectively. The results of this study prove that intramedullary �xation in treating femoral
intertrochanteric fracture is evidently better than extramedullary �xation, which is consistent with
previous clinical research. The main shortcomings of this study are as follows:  subjective factors exist
in the choice of surgical treatment methods for femoral intertrochanteric fractures, which may affect the
evaluation of surgical e�cacy; and  different operators have different surgical skills, which may affect
surgical outcomes.

Conclusion
In regard to the treatment of femoral intertrochanteric fractures, intramedullary �xation in�uences little on
blood circulation at the fracture end, accelerates fracture healing, and enhances hip joint function, which
helps patients recover faster postoperatively. Furthermore, it allows them to bene�t from early mobility
and reduces the postoperative complications of fractures. Its short-term clinical effect is better than
extramedullary �xation, hence, it should be adapted more widely in clinical practice.
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Tables
Table 1  Operation-related Information of Each Group

Group   Cases  Operation Time  Bleeding Volume  Fracture Healing  Leaving Bed   Hospitalization
(min)           (ml)            (days)         (days)           (days)

A      69   67.21 ± 9.12*    151.42 ± 14.81*   86.33 ± 1.19*     5.03 ± 1.53*       12.09 ± 1.61*
B      73   66.63 ± 10.92*   160.55 ± 12.58*   85.99 ± 1.85*     5.12 ± 1.68*       11.87 ± 1.93*
C      68   102.68 ± 12.86   362.55 ± 22.58    99.35 ± 1.75     26.53 ± 1.88        15.87 ± 1.96
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Compared with group C, group A and group B, P < 0.05. Compared with group A and group B, P > 0.05

Table 2 Comparison of Surgical Complications in Each Group

Group  Cases  Pulmonary  Urinary system  Thrombosis   Internal Fixation    Nonunion    Incidence
               Infection     Infection                        Fracture         Rate         Rate 
 

A        69      1(1.4%)      1(1.4%)        0 (0%)         0 (0%)            0 (0%)      2.8%*
B        73      1(1.3%)      1(1.3%)        0 (0%)         0 (0%)            0 (0%)      2.6%*
C        68      3(4.4%)      3(4.4%)        2(2.9%)        2(2.9%)           2(2.9%)     17.5%

Compared with group C, group A and group B, P < 0.05. Compared with group A and group B, P > 0.05

Table 3 Harris Score of Hip Joint after Operation in Each Group

Group   Cases   Score 1 mth postoperation     3 mths postoperation          6 mths postoperation

A        69          61.18±6.84*               75.16±7.36*               84.78±8.66*
B        73          60.88±6.75*               74.86±6.96*               85.18±7.87*
C        68          51.63±5.87                64.45±5.76                73.69±7.76

Compared with group C, group A and group B, P < 0.05. Compared with group A and group B, P > 0.05

Figures

Figure 1
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Figure 2

A 79-year-old man with left intertrochanteric femoral fracture �xed with INTERTAN internally . A,
preoperative X-ray image. B, postoperative X-ray image.C,one year postoperative X-ray image

Figure 3

A 84-year-old woman with right intertrochanteric femoral fracture �xed withγ-III internally . A, preoperative
X-ray image. B, postoperative X-ray image.C,one year postoperative X-ray image


