International Journal of Orthopaedics

Online Submissions: http: //www.ghrnet.org/index.php/ijo
doi: 10.17554/j.issn.2311-5106.2020.07.341

Int. J. of Orth. 2020 February 28; 7(1): 1227-1231
ISSN 2311-5106 (Print), ISSN 2313-1462 (Online)

ORIGINAL ARTICLE

Osteosynthesis of Fracture Neck Femur in the Sixth and

Seventh Decades of Life

Barakat EI-Alfy", MD; Tamer Niazy', MD; Bassam Abouelnas', MD

1 Department of Orthopedic Surgery, Faculty of Medicine, Mansoura
University, Egypt.

Conflict-of-interest statement: The author(s) declare(s) that there
is no conflict of interest regarding the publication of this paper.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative Com-
mons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different terms,
provided the original work is properly cited and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Correspondence to: Barakat El-Alfy, Department of Orthopedic
Surgery, Faculty of Medicine, Mansoura University, Egypt.
Email: barakatelalfy@yahoo.com

Received: November 30, 2019
Revised: January 13, 2020
Accepted: January 20, 2020
Published online: February 28, 2020

ABSTRACT

AIM: Fracture neck of femur is common in elderly people due to
osteoporosis or osteomalacia. The aim of this study is to assess the
results of internal fixation of fracture neck femur in the sixth and
seventh decades of life by dynamic hip screw (DHS) and antirotation
SCrew.

MATERIALS AND METHODS: 38 patients with displaced frac-
ture neck femur were included in this study. The ages ranged from 50
to 69 years with an average of 61 years. 22 patients were males and
16 were females. All patients were treated by closed reduction and
internal fixation by DHS and antirotation screw.

RESULTS: Bone union was achieved in all patients except four. The
time to bone union ranged from 3 to 8 months with an average of 5
months. The time to full weight bearing ranged from 2 to 7 months
with an average of 4 months. The complications included superficial
wound infection in 3 cases, nonunion in 4 cases and osteonecrosis in
3 cases.

CONCLUSION: Internal fixation by DHS and antirotation screw
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is a good method for treatment of fracture neck femur in the sixth
and early seventh decades of life. It provides sufficient stability that
allows for early weight bearing and increases the chances of bone
union.

Key words: Fracture neck femur; Dynamic hip screw; Internal fixa-
tion; The sixth decade of life
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INTRODUCTION

Fracture neck of femur is common in elderly people due to
osteoporosis or osteomalacia. The most common mechanisms
of injury are either a fall that causes a direct blow to the greater
trochanter or forced lateral rotation of the lower extremity!'. The
treatment of this fracture depends mainly on the age of the patient
and the degree of displacement. In young adults below the age of
50 the treatment is clear by reduction of the fracture and fixation by
multiple cancellous screws. In elderly people nondisplaced or valgus
impacted fractures can be treated with percutaneous pin fixation
using cannulated screws while, displaced fracture is best treated with
hemiarthroplasty using a cemented stemt>+>¢l,

In the 6" and 7" decades of life which is the period between 50-70
years there is no a universal agreement among the surgeons about the
best method of treatment. Some are in favor of hip arthroplasty and
others are in favor of internal fixation. Internal fixation of the fracture
neck femur in this age group has several advantages compared with
arthroplasty including: shorter operative time, decreased blood loss,
and reduced perioperative mortality!.,

The aim of this study is to assess the results of internal fixation of
fracture neck femur in the sixth and seventh decades of life by DHS
and antirotation screw.

PATIENTS AND METHODS

Between May 2012 and Jun 2017, 38 patients with displaced fracture
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neck femur were treated in our institution by closed reduction and
internal fixation by DHS and antirotation screw. The ages ranged
from 50 to 69 years with an average of 61 years. 22 patients were
males and 16 were females. The etiology was fall at home in 26
patients and outdoor injury in 12 patients. The fractures were Garden
type III in 23 patients and garden type IV in 15 patients. Patients
less than 50 years old or above seventy were excluded. Also patients
with undisplaced fractures, pathological fractures or arthritic changes
of the hip joint were excluded. The time elapsed between trauma
and surgery ranged from few hours to 7 days with an average of
3 days. All patients gave their informed consent prior to surgery.
After induction of anesthesia, patient was put on the traction table
and accurate reduction was achieved under C-Arm control. The
proximal femur was approached through a lateral incision started
at the greater trochanter and extended distally. One guide wire was
inserted in the inferior half of the neck at the proposed site of the lag
screw and another two guide pins were inserted in the upper half of
the neck to avoid rotational force during reaming and insertion of
the DHS lag screw. The length of the lag screw was adjusted to keep
the tip apex index less than 25 mm. After insertion of the DHS the
superior guide wires were removed and partially threaded cancellous
screw was inserted parallel to the lag screw of the DHS (Figure 1).
The wound was then closed over drain. Active range of movement
was encouraged from the second postoperative day. Patients were
discharged on an average of 3 days postoperatively and followed
up regularly in the outpatient clinic. During each visit patients
were examined clinically for wound healing, range of hip and knee
movements. Radiological evaluation was done to assess bone union
and stability of fixation. Partial weight bearing was allowed from the
second postoperative week. Progressive weight bearing was allowed
according to the progress of bone healing on the serial radiographs.

RESULTS

The follow up period ranged from 26 to 58 months with an average
of 37 months. The operative time ranged from 30 to 80 minutes with
an average of 50 minutes. Bone union was achieved in all patients
except four. The time to bone union ranged from 3 to 8 month with
an average of 5 months. The time to full weight bearing ranged from
2 to 7 months with an average of 4 months.

At the final follow up radiological evaluation was done by
measurement of the following parameters on both sides: (1) Femoral
neck length: the distance between the center of the head to the axis of
the femoral shaft along the femoral neck axis; (2) Horizontal offset of
the femoral head: the shortest distance from the femoral head center
to the femoral shaft axis; (3) Femoral neck-shaft angle: angle formed
by the femoral shaft axis and the femoral neck axis (Figure 2).

The neck length and horizontal offsets were reduced on the
operated sides in comparison to the normal sides. The reduction in
the neck length ranged from 3 to 8 mm with an average of 5 mm. The
reduction in the horizontal offsets ranged from 2 mm to 6 mm with
an average of 3 mm. This reduction in neck length and horizontal
offset was found statistically to be significant (p value < 0.05). No
changes in the neck shaft angles were observed between the operated
and non operated sides.

The complications included superficial wound infection in 3 cases,
bed sore in 2 patients, nonunion in 4 cases and osteonecrosis in 3
cases. Non union was diagnosed by persistence of the fracture line for
more than 6 months without any evidence of healing. Osteonecrosis
was diagnosed by collapse and sclerosis of the femoral head. No
cases were complicated by implant failure or deep infection. The
Harris hip score ranged from 30 to 96 with an average of 86!'%.
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Figute 1A

Figure 1D

Figure 1A after accurate reduction, one guide wire is inserted in the
inferior half of the neck at the proposed site of the lag screw and another
two guide pins are inserted in the upper half of the neck.

Figure 1B Reaming is done along the inferior guide wire.

Figure 1C The lag screw is inserted.

Figure 1D The antirotation screw is inserted in the upper half of the neck.

DISCUSSION

Femoral neck fracture is a common orthopedic injury. In young
adults treatment is usually done by closed reduction and internal
fixation by cannulated screws. Above the age of seventy the ideal
way of treatment is by hemi or total hip arthroplasty. In the sixth and
seventh decades of life there is a controversy among the surgeons
about the best way of treatment. Arthroplasy has the advantages of
short postoperative rehabilitation, rapid return to daily activity and
avoid the complications of non union and avascular necrosis that
are common with internal fixation. On the other hand it is a major
surgery with long operative time, increased intraoperative blood
loss and high postoperative morbidity and mortality. The mortality
rate is approximately 10- 30 % in the first year after surgery.
Morbidity rates are about 2% for infection, 1-10% for dislocation,
3% for periprosthetic fractures, 25% for heterotrophic ossifications,
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and 50% for deep venous thrombosis. In case of infection or
dislocation the scope of reconstruction becomes limited and quite
diﬂicultw,ll,ll,l},lﬂ_

Internal fixation by cannulated screws has the advantages of being
an easy and simple procedure but it has the disadvantages of long
treatment time and high post operative complications. The construct
of fixation is unstable and the risks of implant failure, nonunion and
osteonecrosis are hight”'),

Dynamic hip screw is a stable construct. The lag screw produces
good grip in the head and the sliding mechanism allows for
compression at the fracture site without displacement. Zhang et a/l'
compared multiple cannulated screws versus dynamic hip screws
for femoral neck fractures. They found that DHS is associated
with high overall success rate and lower rates of implant failure,
reoperation and postoperative complications.

Internal fixation of fracture neck femur should be optimized
according to the patient age and bone quality. In young adults the
bone stock is usually good and internal fixation by cannulated
screws will produce sufficient stability that outstands bone healing.
In the sixth and seventh decades of life the bone stock is reduced
and cannulated screws become insufficient and a more stable device
should be used?*!.

We think that dynamic hip screw would be a good method of
fixation for fracture neck femur in this age group. It will allow for
early mobilization of the patients and avoids the complications of
prolonged recumbence. In the same time it is a simple surgery and
preserves the natural head.

In this study 38 patients with displaced fracture neck femur in
the sixth and seventh decades of their life were treated by closed
reduction and internal fixation by DHS and antirotation screw. Early
mobilization by partial weight bearing on crutches was achieved
in all patients starting from the second post operative week. The
average time to full weight bearing was 4 months. The technique
was successful in 31 patients where bone union was achieved
without avascular necrosis (Figure 3). Seven cases failed due to non
union in four cases and avascular necrosis in 3 cases. The age of
the patient and degree of displacement were the main predictors for
poor outcome. About 87% of cases with Garden 3 fractures were
successful while only 73% of cases with Garden 4 fractures were
successful. Four of the seven cases with serious complications were
above 65 year-old (Table 1). Precise application of the lag screw
is very crucial for the stability of fixation. It should be inserted
central in the inferior half of the neck with the tip apex index less
than 25 mm. The antirotation screw is inserted in the upper half of
the neck parallel to the lag screw in order to prevent rotation and
allow compression at the same time!"*'!. Following these rules,
we achieved sufficient stability in our patients and no cases were
complicated by implant failure or loss of fixation. The fractures
united in 34 cases and failed to unit in 4 cases. The time to bone
union ranged from 3- 8 months with an average of 5 months.

The neck length and the horizontal offsets were reduced
significantly on the affected sides which means that axial collapse
seems to be mandatory for bone healing of fracture neck femur. The
device of fixation should allow this shortening to occur.

The complications did not affect the final outcome except in 7
cases. The four cases that were complicated by nonunion were treated
by hemiarthroplasty while the three cases that were complicated
by avascular necrosis were treated by total hip arthroplasty. The
three cases with superficial wound infection were treated by wound
debridement and systemic antibiotics. The two cases with bed sores
improved once they started weight bearing.
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Figure 2A

Figure 2B
8

-

Figure 2A 58 year-old male patient with displaced fracture neck femur.
Figure 2B The radiographs three months after surgery with complete bone
healing.

Figure 2C At the final follow up, the following parameters are measured
on both sides: The femoral neck length (red line), horizontal offset of the
femoral head (yellow line) and the neck shaft angle (between the red and
blue line).

Table 1 Incidence of complications according to the age of the patients
and displacement of the fractures.

Parameter ‘No Avascular necrosis Nonunion
Age distribution

50 - 55 years 8 - -

56 - 60 years 11 - 1

61 - 65 years 10 1 1

66 - 70 years 9 2 2

Displacement
Garden type IIT 23 1 2
Garden type IV 15 2

Wani et al? compared internal fixation versus arthroplasy in
treatment of fracture neck femur in the same age group. They
found that hip arthroplasty improves the hip function and reduces
the risk of reoperation but at the cost of high complication rate,
long operative time and length of hospital stay. The inferior

results in the internal fixation group in their series may be related
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Figure 8A

Figure 3A 62 year-old male patient with displaced fracture neck femur.
Figure 3C The radiographs 6 months after surgery.

to the method of fixation. They used cannulated screws which is
unstable construct that does not allow early weight bearing and has
a high failure rate. Amnian et all'"> compared the biomechanical
stability of four different fixation techniques for stabilizing vertical
shear femoral neck fractures. They found that the weakest construct
was the 7.3-mm cannulated screw configuration. Failure occurs by
backing out of the screws and varus collapse.

In this study we found that internal fixation by DHS and
antirotation screws is quite beneficial. It provides sufficient stability
that allow for early weight bearing without loss of fixation. The stable
fixation together with the cyclic loading of the body weight exert
more compression at the fracture site which increases the chance of
bone healing. Also it is a simple surgery with short operative time and
decreased intraoperative bleeding. We are in agreement of Zhang et
al' that DHS is recommended in elderly patients with osteoporosis
due to its simplicity, efficacy, and stability.

CONCLUSION

Internal fixation of fracture neck femur in the sixth and early seventh
decades of life by DHS and antirotation screw has the advantages of
short operative time and early weight bearing with high union rate. It
is a hip preserving surgery and if non union or avascular necrosis had

Figurgi3D

Figure 3B The early post operative radiographs.
Figure 3D The radiographs two years after surgery with complete bone healing.

occurred, hip arthroplasty could be done without major difficulties.
Patients above the age of 65 years and patients with Garden type IV
fractures carry the risk of poor results.

Ethical standards
Informed consent: Informed consent was obtained from all individual
participants included in the study.
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