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Abstract: Objective: Exploring the therapeutic effect of implementing an improved needle insertion method in
the treatment of proximal femoral nail anti-rotation (PFNA) internal fixation in patients with intertrochanteric fractures
of the femur, and exploring the influencing factors of postoperative efficacy. Method: 100 patients with intertrochanteric
fractures of the femur admitted to our hospital from January 2020 to December 2023 were randomly divided into two
groups, both receiving PFNA internal fixation treatment. The control group received conventional method of inserting
guide pins during surgery, while the study group received improved method of inserting guide pins. The efficacy,
clinical indicators, and complications were compared between the two groups. Then, those with excellent and poor
postoperative efficacy were included in the excellent group and the poor group, respectively. Univariate and
multivariate logistic regression analyses were conducted on the factors that affect postoperative efficacy. Results: The
proportion of age in the excellent group was generally younger than that in the poor group. The proportions of
preoperative and postoperative complications and anemia in the excellent group were lower than those in the poor
group. The proportion of early postoperative functional exercise in the excellent group was higher than that in the poor
group. The proportion of improved needle insertion method in the excellent group was higher than that in the poor group
(P < 0.05). After multiple logistic regression analysis, age, postoperative complications, preoperative complications,
anemia, and intraoperative needle insertion method were risk factors affecting postoperative efficacy (P < 0.05).
Conclusion: The implementation of improved needle insertion method in PFNA internal fixation treatment for patients
with intertrochanteric fractures of the femur has a definite therapeutic effect and high safety. Age, preoperative
complications and postoperative complications, anemia, and intraoperative needle insertion methods are risk factors that
affect the therapeutic effect.
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1. Introduction

Intertrochanteric hip fractures are a common type of fracture, particularly prevalent among the elderly population .

These fractures are often caused by indirect external forces, such as external impacts, adduction and abduction
during falls, or sudden twisting of the lower limbs, and most patients experience comminuted fractures .
Non-surgical treatment often requires long-term bed rest, which can lead to complications such as urinary tract
infections and deep vein thrombosis, as well as hip varus, causing significant negative impacts on the patient’s
recovery. Internal fixation surgery is a commonly used surgical treatment for such fractures, and among them,
proximal femoral nail anti-rotation (PFNA) internal fixation is widely used in clinical practice due to its low
operational difficulty and minimal trauma to the patient "', However, there are certain technical difficulties in the
needle insertion process during PFNA surgery, especially because the fractured end of the intertrochanteric region
has no support, making it difficult to insert the guide pin ‘. To improve the efficacy of PFNA surgery and reduce
the incidence of complications, this study implemented a modified method of inserting the guide pin for patients
with intertrochanteric hip fractures treated in our hospital. By adjusting parameters such as the angle, position, or
depth of the needle insertion, the goal is to better adapt to the anatomical characteristics of the fracture, improve
the stability and fixation effect of the internal fixation device, and explore factors that may affect the efficacy.
Through the analysis of these factors, clinical practice can be better guided, improving the success rate of surgical

treatment, reducing complications, and providing a basis for clinical treatment.

2. Materials and methods

2.1. General information

100 patients with intertrochanteric hip fractures treated in our hospital from January 2020 to December 2023 were
selected. The control group (50 patients) consisted of 34 males and 16 females, with ages distributed as follows: <65
years old (25 patients), 65—75 years old (18 patients), and >75 years old (7 patients). The causes of injury were car
accidents (9 patients), falls (27 patients), heavy object injuries (10 patients), and other reasons (4 patients). The study
group (50 patients) consisted of 33 males and 17 females, with age distributions of <65 years old (27 patients), 65-75
years old (15 patients), and >75 years old (8 patients). The causes of injury were car accidents (8 patients), falls (32
patients), heavy object injuries (7 patients), and other reasons (3 patients). Inclusion criteria were: age >60 years old,
diagnosis of intertrochanteric hip fracture confirmed by X-ray and CT; receipt of PFNA internal fixation treatment;
unilateral fracture; and informed consent. Exclusion criteria were: coagulation dysfunction; limited mobility of the
affected limb before the fracture; pathological fracture; fracture of other parts; severe organ damage; and intolerance
to surgery. There was no statistically significant difference in general information between the two groups (P > 0.05).

2.2. Methods

The control group underwent conventional guide pin insertion. The patients were positioned in a supine position,
with the healthy lower limb in hip and knee flexion, fixed in an abducted position on the operating table, and the
trunk adducted towards the healthy side. Under C-arm X-ray fluoroscopy, the affected limb was tractioned in an
abducted position, adducted, and internally rotated until the fracture was satisfactorily reduced. A Kirschner wire
guide pin was used to locate the insertion point, and after confirming the satisfactory position of the insertion
point under fluoroscopy, an opener was used to open along the guide pin and insert the guide pin. Subsequently,
reaming was performed, and the main pin was inserted. The study group underwent modified guide pin insertion.

The surgeon used their fingers to touch the patient’s greater trochanter from behind and find the apex of the
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greater trochanter. The intersection of the intertrochanteric crest and the apex of the greater trochanter, extended
approximately 1.5 cm forward from the apex, was used as the insertion point for the main pin. The remaining
operation steps were the same as those in the control group.

2.3. Observation indicators

(1) Efficacy: Excellent: The fracture is completely healed, and normal walking is possible; Good: The fracture
is basically healed, and walking is possible; Acceptable: There is slight hip varus, and hip joint movement is
slightly restricted; Poor: The fracture site is healed with deformity, and hip joint movement is severely restricted.
Excellent and good efficacy rates were calculated as the sum of excellent and good cases, while poor efficacy rates
were calculated as the sum of acceptable and poor cases. (2) Various clinical indicators were recorded for the two

groups. (3) The occurrence of complications was analyzed for the two groups.

2.4. Statistical analysis

SPSS 22.0 was used for statistical analysis. Clinical indicators such as guide pin insertion time and fracture healing
time, which followed a normal distribution and had homogeneous variances, were expressed as mean + standard
deviation (SD) and analyzed using the #-test. Count data such as efficacy and complications were expressed as [n
(%)] and analyzed using the chi-square test. Multivariate analysis was performed using logistic regression analysis.
P <0.05 was considered statistically significant.

3. Results

3.1. Efficacy

The overall excellent and good rate in the study group was 76.00% (38/50), which was higher than the 92.00%
(46/50) in the control group (x° = 4.762, P < 0.05).

3.2. Typical case

Patient Zhou Xiaoju, female, 73 years old, was admitted to the hospital due to pain and limited mobility in the left
hip caused by a fall one hour prior. The diagnosis at admission was a left intertrochanteric hip fracture. The patient
underwent closed reduction and PFNA internal fixation of the left intertrochanteric hip fracture and recovered well
after surgery. See Figure 1.

A B

Figure 1. A shows the preoperative X-ray of the patient, B shows the postoperative X-ray, and C shows the follow-up X-ray
3 months after surgery
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3.3. Clinical indicators
The clinical indicators of the study group were superior to those of the control group (P < 0.05). See Table 1.

Table 1. Comparison of clinical indicators between the two groups (mean = SD)

Guide pin Bleeding volume Fluoroscopy Operation Fracture Hospital Time to weight-
Group insertion time during guide pin frequency time (min) healing time stay (days) bearing (weeks)
(min) insertion (ml) (times) (weeks) ¥ (day g
Control group 3577, 94 18978 430.16 17132148 ' +38%F 13504174 1084£135  477£096
(n=50) 6.27
Studygroup o5 104758 1332942647 5042106 ST 11081148 901£129 3574092
(n=50) 5.19
t 6.093 9.954 46.572 16.289 7.553 6.930 6.382
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3.4. Complications

The overall incidence of complications in the study group was lower than that in the control group (P < 0.05). See
Table 2.

Table 2. Comparison of complications between the two groups [# (%)]

Delayed fracture Internal fixation Lower extremity deep

Group Hip varus union loosening vein thrombosis (DVT) Total
Control group (n = 50) 2 5 3 1 11 (22.00)
Study group (n = 50) 0 1 2 0 3 (6.00)
r - - - - 5.316
P - - - - 0.021%*

3.5. Univariate analysis of factors affecting postoperative efficacy

84 patients with excellent postoperative efficacy were included in the excellent group, and 16 patients with
poor postoperative efficacy were included in the poor group. Compared with the poor group, the excellent
group had a younger overall age distribution, a lower proportion of preoperative comorbidities, postoperative
complications, and anemia, and a higher proportion of early postoperative functional exercise and the modified
needle insertion method during surgery (P < 0.05). See Table 3.

Table 3. Univariate analysis of factors affecting postoperative efficacy

2

Item Excellent group (n =84) Poor group (n =16) x P
Male 56 11
Gender 0.026 0.871
Female 28 5
<65 49 3
Age (years) 65-75 29 4 26.026 0.000
>75 6 9
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Table 3 (Continued)

Item Excellent group (n =84) Poor group (n =16) 1 P
Traffic accident 13 4
Fall 52 7
Cause of injury 2.325 0.508
Heavy object injury 14 3
Other 5 2
: Yes 5 9
P oopereLve 24217 0.000
complications No 79 7
: Yes 31 12
Pre"pi?zt.“.’e 7.958 0.005
comorbidities No 53 4
Yes 38 13
Anemia 6.975 0.008
No 46 3
Early Yes 70 5
postoperative 16.766 0.000
functional exercise No 14 11
Preoperative long- Yes 14 5
bed 1.031 0.310
term bed rest No 70 11
Intraoperative Conventional method 36 14
needle insertion 10.714 0.001
method Modified method 48 2

3.6. Multivariate logistic regression analysis of factors affecting postoperative efficacy

Age, preoperative comorbidities, postoperative complications, intraoperative needle insertion method, and anemia
were identified as risk factors affecting postoperative efficacy (P < 0.05). See Table 4.

Table 4. Multivariate logistic regression analysis of factors affecting postoperative efficacy

Factor B S.E. Wald o P OR 95% CI
Age 3.052 0.716 16.113 0.001 0.902 0.081-0.763
Postoperative complications -2.937 1.024 7.085 0.009 1.026 0.108-0.924
Preoperative comorbidities -1.897 0.926 9.242 0.005 1.084 0.091-1.975
Anemia -1.852 0.706 7.295 0.013 0.602 0.195-1.042
Early postoperative functional exercise 0.831 0.054 1.276 0.094 0.483 0.093-0.905
Intraoperative needle method (modified) 5.082 1.704 14.039 0.001 0.891 0.102-1.226

4. Discussion

Intertrochanteric hip fracture is one of the common types of fractures among the elderly, usually caused by
osteoporosis, falls, or other traumatic factors . Due to the deepening trend of population aging, the incidence of
intertrochanteric hip fractures is also rising continuously . In this context, it is crucial to find a safe and effective
treatment method """, Internal fixation surgery, as one of the main methods to treat intertrochanteric hip fractures,
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has been widely used in clinical practice. Among internal fixation surgeries, PFNA is favored because of its good
stability at the fracture site and support for early patient mobilization """, However, traditional PENA surgery poses
certain challenges in terms of surgeon experience and operational skills, especially during the needle insertion
process "'’ In traditional PFNA surgery, the surgeon needs to reasonably determine the needle insertion angle
and position based on the patient’s fracture situation, to ensure the correct placement and stability of the internal
fixation device "', However, in actual clinical practice, difficulties often arise in the smooth insertion of the
guide pin, and in this study, better results were achieved by adopting a modified needle insertion method "'

The study observed that the study group had better efficacy than the control group, and the overall
complication rate was lower than that of the control group (P < 0.05). This suggests that the modified needle
insertion technique has a significant effect on improving efficacy and can reduce the incidence of complications.
This may be due to the different fracture characteristics of patients with femoral intertrochanteric fractures,
traditional needle insertion methods may not fully meet clinical needs, resulting in poor surgical outcomes or
increased incidence of complications U617 "To overcome such problems, the modified needle insertion method
adjusts parameters such as needle insertion angle, position, or depth to better adapt to the patient’s individual
anatomical structure and fracture characteristics, improving the stability and treatment effect of the internal
fixation device. This helps prevent post-surgical displacement and instability during early activity, thereby
reducing complications such as fracture nonunion or loosening of internal fixation "*'”. Additionally, once
surgeons become proficient in the modified needle insertion technique, it can effectively reduce surgery time,
which not only helps reduce the risk of surgery-related complications but also benefits patients by lightening
their post-surgical burden and improving surgical efficiency ***'!. The study observed that multivariable logistic
regression analysis identified several risk factors that can affect treatment efficacy, including age, preoperative
comorbidities, postoperative complications, intraoperative needle insertion method, and anemia. The reasons for
these factors are analyzed as follows: (1) Age: Older patients have different bone density, physiological conditions,
and fracture types compared to younger patients. Additionally, elderly patients may have more complex fractures
due to osteoporosis and comorbidities, affecting the difficulty and complexity of surgical operations ****. (2)
Preoperative comorbidities and postoperative complications: Patients with comorbidities before surgery may have
involvement of other organs, significantly increasing the risk of postoperative complications and affecting surgical
treatment efficacy. Moreover, preoperative comorbidities such as diabetes and cardiovascular diseases can affect
the patient’s overall condition and fracture healing ability, increasing surgical risk. Postoperative complications
can directly impact fracture healing **. (3) Anemia: Anemia can affect postoperative tissue oxygen supply, thus
delaying the fracture healing process. (4) Intraoperative needle insertion method: The choice and skill level of the
intraoperative needle insertion method directly relate to the position and stability of the internal fixation device
1 The modified needle insertion technique requires a higher level of skill and more precise operation from the
surgeon; otherwise, it may lead to inaccurate or unstable needle insertion and affect surgical efficacy.

5. Conclusion

In summary, the application of the modified needle insertion technique in PFNA internal fixation treatment
demonstrates better efficacy and higher safety. Meanwhile, age, preoperative comorbidities, postoperative
complications, anemia, and intraoperative needle insertion method are risk factors that can affect treatment

efficacy.
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