
Page 1/10

Comparison of the Effects of Two Different Hollow
Nails in the Treatment of the Young Pauwels Type 
Femoral Neck Fractures
WENJING CHENG 

The First A�liated Hospital of Wannan Medical College: Yijishan Hospital of Wannan Medical College
GUOZHENG - DING  (  dingguozheng0039@163.com )

The First A�liated Hospital of Wannan Medical College https://orcid.org/0000-0002-2449-9913

Research article

Keywords: F-shaped, hollow nail, femoral neck fracture

Posted Date: June 15th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-592204/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-592204/v1
mailto:dingguozheng0039@163.com
https://orcid.org/0000-0002-2449-9913
https://doi.org/10.21203/rs.3.rs-592204/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/10

Abstract
Background: At present, there is a higher complication rate after treatment of femoral neck fractures with
three parallel hollow nails (PHN) in the young Pauwels type  femoral neck fractures.For better effect,F-
shape hollow nails(FHN) is used to treat femoral neck fractures.The purpose of this study is to compare
the clinical e�cacy of FHN and PHN and provide reference for clinical application.

Methods: Thirty-eight consecutive patients admitted from January 2017 to January 2020 were selected
for the study. According to random number table method, the patients were divided into two groups:group
A (FHN) and group B (PHN). The gender, age, BMI, comorbidities, time from injury to operation and other
general preoperative demographics were not statistically different (P>0.05). The data of the two groups
can be comparable.The occurrence of avascular osteonecrosis of the femoral head (AVN), femoral neck
shortening, hollow screw withdrawal was recorded in follow-up.Then, Harris hip score (HHS), pain visual
analog score (VAS) of two group were obtained at the last follow-up.

Results: The mean follow-up period after surgery was 21.4±10.1 (range, 14–29) months. There were 18
cases(mean age, 47.5±9.6) in group A, 20 cases (mean age, 48.6±10.1) in group B. There was no
signi�cant difference between the two groups in AVN, femoral neck shortening (P>0.05), the two groups
had statistically signi�cant differences in screw withdrawal (F=4.416, P<0.05). There was no signi�cant
difference in HHS and VAS between the two groups at the last follow-up (P>0.05).

Conclusion: Three parallel hollow nails (PHN) and F-shape hollow nails (FHN) have similar short-term
effects in the young Pauwels type  femoral neck fractures, but the nail withdrawal rate of FNH is lower.

Introduction
Femoral neck fractures often occur in the elderly[1, 2]. At the same time, due to the increasing incidence
of high-energy trauma, femoral neck fractures are becoming more and more common among young
people[3]. At present, for young and middle-aged patients with femoral neck fractures, closed reduction
and internal �xation with three parallel hollow nails are commonly used for treatment. With the deepening
of related research, the three parallel hollow nails in the treatment of femoral neck fractures have a higher
incidence of complications, such as femoral neck shortening,AVN, and screw withdrawal[4]. Relevant
studies have shown that the rate of femoral neck shortening is as high as 10-28%, and the rate of AVN is
up to 14%, the screw withdrawal rate may be higher[5]. The F-shaped hollow nail technology was �rst
proposed by Professor Filipov and given biomechanical research and clinical research[6]. The results
show that its stability is higher than that of traditional treatment methods[7]. Currently, there are few
researches on F-shaped hollow nails, and the research is controversial[8, 9]. Related literature is not
su�cient. In this study, 38 Pauwels type III patients treated with F-shape hollow nails and traditional three
parallel hollow screws were followed up. The purpose of this study was to compare the e�cacy of the
two treatment methods in the young Pauwels type  femoral neck fractures.
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Patients And Methods
Inclusion and exclusion criteria

Inclusion criteria: 1. Age 18-55 years; 2. Patients treated with F-shape hollow nail or three parallel hollow
screws; 3. Fresh Pauwels type  femoral neck fracture. Exclusion criteria: 1. Pathological fractures; 2.
Severe liver and kidney function and blood coagulation diseases; 3. Multiple fractures.

This study has been approved by The Institutional Ethics Committee.All patients participating in the study
have signed an informed consent form.

The general information

Thirty-eight patients who met the criteria from January 2017 to January 2020 were enrolled. 18 cases of
F-shape hollow nails were group A, and 20 cases of three parallel hollow screws were group B. In group A,
there were 12 males and 6 females, aged 37-55 years old, and the time from injury to operation was 1-4
days. In group B, there were 12 males and 8 females, aged 35-52 years old, and the time from injury to
operation was 1-3 days.

Surgical procedures

1.2.1 F-shape hollow nails

All operations are performed by the same surgical team. The patient lies on a �uoroscopic orthopedic
traction bed. The traction bed is used for closed reduction. A longitudinal incision of about 5-7cm is made
on the outer side of the greater trochanter 5-6cm. The �rst guide pin is inclined at an angle of about
155°according to collo-diaphyseal angle of the femur. On AP view, the pin goes into the dorsal third of
femoral head and is in touch with the posterior neck cortex.With the help of the C-arm �uoroscopy, the
other two guide pins are parallel to the femoral neck and located at the middle 1/3 and upper 1/3 of the
femoral neck respectively, and one guide pin is parallel to the femoral neck pressure trabecular bone
through the femoral distance and three hollow screws of appropriate length is inserted through the guide
pin.Then the C-arm �uoroscopy was used to ensure that screws head is 5mm below the cortex, After the
screw is inserted, perform orthographic and lateral �uoroscopy to show that the screw position is
satisfactory, and then rinsing and suturing.

1.2.2 Three parallel hollow nails

Preoperative preparation and reduction in the same way as above. A longitudinal incision of about 5cm is
made on the outer side of the greater trochanter 5cm. On AP view, The �rst guide pin is inserted by
paralleling to the femoral neck axis and near the lower cortex of the femoral neck. The second and third
guide pins were placed parallel to the upper front and upper back of the femoral neck. The purpose is to
make the 3 guide pins in an inverted triangle shape in lateral view.Finally rinsing and suturing after
inserting screws of appropriate length.
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Postoperative treatment

Intravenous antibiotics were used to prevent infection within 24 hours after operation. Double hip plain
�lms were rechecked on the �rst day after surgery, and X �lms were rechecked on the �rst week, 1, 3, 6, 12,
and 24 months after surgery to observe the growth of callus. According to the fracture healing process,
the patient was asked to gradually bear the weight until it was fully loaded.

Observation items and methods

The nonunion of fractures, hollow screw withdrawal, femoral neck shortening and AVN were recorded and
compared between the two groups. At the last follow-up, HHS and VAS were used to evaluate the relevant
conditions of the patients. In the light of HHS,90-100 is excellent, 80-89 is good, 70-79 is fair, and less
than 70 is poor.

Statistical processing

SPSS 25.0 was used for analysis.Numerical variables were expressed as mean±standard deviation,
Categorical variables were expressed by frequency, and Mann-Whitney U test was used for comparison
between groups; Chi-square testwas used for count data between groups; P<0.05 was considered
statistically signi�cant.

Table 1 Comparison of general information of the two groups of patients

  A B Test value P value

Age years 47.5±9.6 48.6±10.1 t=0.773 0.778

Gender(male:female 12:6 12:8 c2=0.181 0.745

BMI kg/m2 23.3±1.1 23.1±1.2 t=1.132 0.093

Injury to surgery d 1.8±0.7 1.6±0.9 t=0.795 0.867

Hypertension 3 4 F=0.368 0.653

Diabetes 2 3 F=0.125 0.552

 

Table 2 Complications of the two groups of patients
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  AVN femoral neck shortening screw withdrawal

Group A 2 2 2

Group B 2 4 9

Test value F=0.012 F=0.563 F=4.416

P value 0.656 0.663 0.038

 

Table 3 Hip Haris score and VAS score at the last follow-up

Group HHS VAS 

A  88.7±5.1 1.1±0.5

B  86.5±4.8 1.2±0.7

Test value t=0.579 t=1.476

P value 0.607 0.314

Resuts
There were no signs of infection in the two groups of patients after operation, all patients achieved bone
healing.The general information of the two groups of patients was not statistically different (P>0.05).
Statistical comparisons can be made(Table 1). At the last follow-up, in group A, 2 cases of femoral head
necrosis, 2 cases of femoral neck shortening, 3 cases of hollow screw withdrawal; In group B, 2 cases of
femoral head necrosis, and 4 cases femoral neck shortening, 8 cases of hollow screw withdrawal; the two
groups had no statistically signi�cant differences in AVN and femoral neck shortening (P>0.05), but there
was a signi�cant difference in screw withdrawal rate (F=4.416, P=0.038)(Table 2).

At the last follow-up, the HHS and VAS of group A were (88.7±5.1) points and (1.1±0.5) points,
respectively, and group B were (86.5±4.8) points and (1.2±0.7) points, respectively. There was no
signi�cant difference in comparison(P>0.05)(Table 3).According to HSS, patients in group A were
excellent in 11 cases, good in 6 cases, and fair in 1 case; group B received excellent in 10 cases, good in 8
cases, and fair in 2 cases.

Disscusion
The treatment of young and middle-aged patients with femoral neck fractures is mainly hip-preserving
treatment[8].The three parallel hollow screws is the most commonly used treatment.But, For Pauwels type
 femoral neck fracture, three parallel screws are less effective[10]. In recent years, the application of a

variety of hollow screw con�gurations and hollow screws with different diameters has gradually entered
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the sight of clinicians and has caused extensive discussions among researchers[11]. Among them,
Professor Filipov �rst proposed the F-shaped hollow screws technology and used it in clinical and basic
research,he had proved its effectiveness and advantages compared to traditional methods[12]. The
purpose of this study is to compare the clinical e�cacy of F-shape hollow nails and three parallel hollow
screws in the treatment of femoral neck fractures.

The results of this study show that F-shape nails technique and the three parallel hollow screws have
similar short- and medium-term clinical effects in the treatment of Pauwels type  femoral neck fractures,
but the F-shape nails technique has a lower rate of screw withdrawal. Filipov's cadaveric research shows
that it can improve constant stability when the patients performs activities in different positions[13]. For
the more unstable fractures, the F-shape nails technology has better stability than the traditional
technology. A retrospective study by Yamamoto et al. found that a posterior angle of more than 15° is a
risk factor for AVN after internal �xation of femoral neck fractures[14], while a biomechanical study by
Filipov et al. showed that the F-shape nails technique may be superior to traditional parallelism in
controlling posterior inclination[12]. A retrospective study of 43 patients by Wang et al. showed that the F-
shape nails technique can achieve better curative effect in the treatment of Pauwels  femoral neck
fracture, and the incidence of postoperative complications is lower[15].

The steeper screw angle of the F-shaped hollow nail can avoid cutting out and maintain a stronger �xing
strength while maintaining stability. The steep angle increases the distance between the lateral and
medial support points of the distal screw, thereby reducing the load on the lateral and medial cortical
support points. In addition, the distance between the distal and medial screw entry points is increased to
2–4 cm, allowing the stress to be spread over a larger area on the transverse plane. In addition to the
posterior cortical neck support, the distal screws are also located on the sides of the lower neck cortex.
Therefore, F-shaped hollow nails can be used to �x more unstable fractures, comminuted or larger angle
fracture lines, while traditional parallel screws are not suitable in these cases. Due to the special
anatomical structure of the femoral neck, the force is transmitted in the direction of the almost vertical
pressure trabeculae when weight is loaded. Therefore, placing the nail at an almost vertical angle can
transfer the body weight in the bone along the nail body to the lateral cortex of the femoral shaft. It is
helpful for bones to bear weight and keep fractures in line.The author considers that: 1.F-shaped nails
technology requires that the angle of the lower screw be increased as much as possible when the screw is
inserted, so that the axis of the screw and the negative gravity line can be as similar as possible, so as to
transmit the load along the screw to the outer cortex and avoid stress concentration. This helps to
enhance the stability of the �xation. 2. The F-shaped nails technology achieves double support in the
lower and posterior femoral neck cortex, and also ensures the stability of the fracture,thereby reducing the
occurrence of fracture nonunion. This study also has certain shortcomings. First, the small sample size
included in this study may be biased; Second, more complications may exist in a longer follow-up study,
which requires a longer follow-up study in the future.

Conclusion
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In summary, F-shaped hollow nails and three parallel hollow nail internal �xation have similar short-term
effects in the treatment of young and middle-aged Pauwels type  femoral neck fractures, but the F-
shaped hollow nails has a lower rate of screw withdrawal. However, this requires multiple centers and a
larger sample size to research and con�rm ulteriorly.

Abbreviations
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FHN F-shape hollow nails.

AVN: avascular osteonecrosis.

HHS: Harris hip score.

VAS: pain visual analog score.
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Figures

Figure 1

Case1 male 52 years old Pauwels type using F-shaped hollow screw technology A and B: 12 months
after surgery,C and D: 24 months after surgery.



Page 10/10

Figure 2

Case 2 female 49 years old Pauwels type using three parallel hollow nails E and F: 12 months after
surgery G and H: 24 months after surgery.


