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Abstract:

Introduction: Femoral neck fractures are known as challenging and compli-
cated trauma in orthopedic surgeries. Multiple cannulated screws tech-
niques have been commonly used methods for the management of these
fractures.

Objective: To evaluate the radiological outcome of the non-displaced type
of femoral neck fractures among younger patients by applying cannulated
screws fixation technique.

Methodology: This prospective study was conducted from October 2018 to
March 2020 at Orthopedic Surgery Department, Liaquat University Hospital,
Hyderabad /Jamshoro. Non-random consecutive sampling technique was
applied for participant selection. All the patients belong to either gender
between age 25 and 45 years presented in the orthopedic surgery out-
patient unit or emergency with non-displaced fracture type | & Il of neck of
femur classified on Garden variety classification were included in the study.
All the patients underwent surgery using cannulated screws fixation tech-
nique. The radiological outcome was evaluated based on non-union and
avascular necrosis using post-operative radiographs and MRI of the hip joint.
The collected data was analyzed using SPSS ver. 23.

Results: Among 258 patients, 97(61.39) were males and 59(37.34) were fe-
males. The mean age of patients was 34.7948.22 years while the mean span
of fracture was 3.54+1.47 days. Non-union was observed in 12.94% of pa-
tients and avascular necrosis was observed in 6.47% of cases. Significant
association of non-union was observed with age and duration of fracture.
Conclusion: Neck of femur fracture fixation through cannulated hip screws
remains an effective option with limited or minimal postoperative complica-
tions among younger patients.
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Introduction:

Femoral neck fracture (FNF) is complicated and chal-
lenging to manage. Nearly half of the hip fractures are
comprised fracture of femoral neck region’. Among
the young people aged about 25 to 45 years, these
fracture results from the high energy trauma. While in
older age group patients; minimal to moderate energy
trauma may result in the FNF **. Depending upon the
age group and pattern of fracture as well as complexi-
ty, number of treatment techniques are available for
the management of femoral neck fractures. For the
treatment of non-displaced fractures of femoral neck,
multiple cannulated screws technique has been com-
monly used method for the management of FNF *°.
Despite management of these fracture after apposite
treatment, some patients likely to develop different
complications like nonunion and/or avascular necrosis
(AVN) of the femoral head due to repressed arterial
nutrition to the head ®. Several responsible factors are
reported that are related to the high frequency of
complications in FNF’. These factors include; pattern
of the fracture, reduction accuracy, placement sites of
metal implants and time interval between injury/
trauma and surgery. Incidences of such complications
may be reduced if these fractures are properly stabi-
lized internally by the cannulated screws >89,
Although, replacement of hip joint is presented to be
the effective solution for elderly patients with FNF not
only to facilitate the early rehabilitation but also for
reducing the risk of surgical reversal. So, the tech-
niques that preserve the original joints are preferred
for relatively younger patients with FNF *°.

Objective:

The study was designed to evaluate the radiological
outcome of the non-displaced type of femoral neck
fractures among younger patients who underwent the
surgery applying Cannulated screws fixation tech-
nique.

Methodology:

This prospective study was conducted at Orthopedic
Surgery Department of Liaquat University Hospital,
Hyderabad /Jamshoro from October 2017 to October
2020. Non-random consecutive sampling technique
was applied for participant selection. All the patients
belong to either gender between age 25 and 45 years,
presented in the orthopedic surgery out-patient unit
or emergency, with non-displaced fracture type | & I

of neck of femur classified on Garden’s classification
were included in the study. Patient below and above
the selected age group, with displaced fractures were
excluded from the study.

After getting informed consent from patients or their
attendant demographic variables recorded. All the pa-
tients with type | and type Il fractures were then un-
derwent to the surgery by using cannulated screws
fixation technique. All these surgeries were performed
under the supervision of senior orthopedic consultant
with experience of at least 5 years in this specific spe-
cialty. Participating patients were then followed post-
operatively, the first follow-up was planned on 2™
week then 6™ week and lastly after 3 months postop-
eratively.

Radiographic Evaluation:

On each follow-up, radio-graphical outcome was eval-
uated based on non-union using simple radiographs.
The outcome of the participants was classified as
“optimal outcome or complications”. Optimal out-
come is labelled if the angle between medial trabecu-
lar stream in femoral head and trabecular-shaft angle
(medial cortex of femoral shaft) was measured from
hip antero-posterior radiograph. Patients with no gap
in the fracture line on x-ray observed by senior ortho-
pedic surgeons were labelled as bone union. While
complications were defined as >5 mm shortening of
the femoral neck non-union/early collapse (failed to
show the obliteration of the fracture gap), avascular
necrosis (AVN) of the head/neck femur bone during
follow-up of 3 months™. All findings were noted on
predesigned proforma.

Statistical Analysis:

The collected information was entered and analyzed in
SPSS version 23. Mean Standard deviation was used
to present the quantitative data while the qualitative
data was presented as frequencies and percentages.
Stratification was done to avoid the confounders and
effect modifiers. Chi square test and/ or Fisher’s exact
test (whichever needed) was applied for statistical
analysis. P-value was considered at significance level
of < 0.05.

Results:

Total 201 patients between age 25 and 47 years were
registered and consented to participate in the study.
Out of these, majority of patients were male. The
mean age of patients was 34.79+8.22 years while the
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mean span of fracture 3.54+1.47 days. Most of the
patients were with type-Il garden classification while
non-union was observed in 31(12.4%). Majority
(85.57%) patients had an optimal outcome. (Table I)

Table I: General characteristics of patients (n=201).

The findings of bony nonunion and its association
with different study variables is shown in table 2.
There was a statistically significant relation (p <0.05)
between non-union of bones with age group and du-
ration of fracture. (Table Il)

Table II: Relation between non-union and different study
variables (n=201)

[v)

[ n (%) = =
Gender value
Male 123(61.20) Yes= 26 No= 175

(12.94%) (87.06%)
Female 78(38.80) Gender
Age group (years) Male 18 (69.23) 105 (60.00) 0.367
<35 86(42.78) Female 8(30.77) 70(40.00)
>35 115(57.22) Age Group
€
Garden classification <35 years 5(19.23) 81(46.28) 0.009
Type-l 90 (44.77) >35 years 21 (80.7.7) 94 (53.72)
Duration of fracture
Type- 111(55.23) <24 hours | 22(84.62) | 71(40.57) | 0.000°
Non-Union >24 hours 4(15.38) 104(59.43)
Yes 26(12.94) Garden Classification
o 175(87.06) Type-| 12(46.16) 78(44.57) 0.879
: Type-I 14(53.84) 97(55.43)
Duration of Fracture Hospital stay
<24 hours 93(46.26) <7 days 15(57.70) | 88(50.28) | 0.480
>24 hours 108(53.74) >7 days 11(42.30) 87(49.72)
Hospital Stay o o ]
<7 days 103(51.25) €= Statistically significant (chi square test)
Table llI: Relationship of avascular necrosis with different
>7 days 98(48.75) study variables (n=201)
OutFome Status n (%)
Optimal 172(85.57) Yes (n=13) | No(n=188) | P-Value
Complications 29(14.43) Gender
Male 7(53.85) 116(61.70) 0.574
Figure 1: : Distribution of patients with and without avas- Female 6(46.15) 72(38.30)
cular necrosis Age Group
<35 years 6(46.15) 80(42.55) 0.799
6.47% >35 years 7(53.85) 108(57.45)
Duration of fracture
<24 hours | 7(53.85) 86(45.75) 0.931
>24 hours 6(46.15) 102(54.25)
Hospital stay
<7 days 8(61.54) 95(50.53) 0.442
33 >7 days 5(38.46) 93(49.47)
3% Garden Classification
Avascular necrosis in 6.47% patients Type-| 7 (84.62) 83(42.02) 0.496
Type-ll 6(15.38) 105(57.98)
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The relation between avascular necrosis with other
study variable are presented in table IIl. There was a
no statistically significant relation between avascular
necrosis and gender, age, duration of fracture, hospi-
tal stay as well as type of fracture. (Table Ill)
Discussion:

Protecting and safeguarding the blood supply to the
head of femur for providing accurate anatomical re-
duction and absolute stability is the standard as well
as preferred management choice in femur neck frac-
ture for younger patients."™™ Irrespective to the
method of treatment, FNF had a significant influence
on the quality of life of patients along with a large
economic burden to society. Despite the fact that
number of complications are associated with internal
fixation technique among the older age patients, still
this technique is preferred for FNF (Garden | and II)
among young age paﬁents.1°’13'140ur findings also
support this, as majority (85.57%) patients didn’t
experience any complication. In the present study
the mean age of participant was 34.79+8.22 years.
With majority (61.20%) were male patients. These
findings are consistent with that of reported by Zia et
al. and Kruke et al.>* Identified factors that affect
outcome includes movement degree of a fracture,
reduction perfection, fixation interne location, grade
of pulverization of cortical bone posteriorly, and
elapsed time from injury to the operative interven-
tion."*

Orthopedic surgeons routinely encounter femur neck
fracture which remain a challenging task in their clin-
ical practices. Management of FNF fractures is still a
debatable point over the years.12 Broadly, if we study
the treatment option or mode widely accepted is
fixing internally the fracture through open or close
methods in lesser age group and people without ar-
thritic findings in the hip joint.g’14 The primary and
ultimate goal for fractured neck is to obtain the accu-
rate reduction for re-establishing dubious circulation
to the proximal femur, in the young population and
avoiding post-operative convolutions such as non-
union and avascular necrosis.

Two or more usually 3 standard cannulated screws of
7.3mm cancellous type placed inside as “3 point prin-
ciple” through which able to provide stable fixation
under surgical expertise and that is how we did all

fixations of neck of femur fractures in the present
study. It is stated and emphasized that FNF is a frac-
ture of necessity and its intervention should be con-
sidered as early as possible in emergency so to re-
trieve dubious circulation to the femur head & avoid
complexities like bony non-union and AVN.”" These
complications make hip liable to degenerative ar-
thritic changes and between 20-36% revision hip sur-
gery and hip replacement is reported.18

Non-union of bones after surgery is one of the com-
plications that was observed in 2.94% patients during
this study. There was a statistically significant rela-
tion (p <0.05) between non-union of bones with age
group and duration of fracture in our present study.
Araujo TP et al’Popelka O. et al’ reported preva-
lence of bony non-union in agreement to current
study while Zia et al ® reported bony non-union in
12.4% cases. Avascular necrosis proceeds to sequen-
tial crumbling of the femur head which leads to fu-
ture degenerative hip arthritis, making the need of
revision or hip replacement essential. Past research-
es highlighted altered points with respect to the con-
nection between age of patient to percentage of
avascular necrosis. In this present study, the inci-
dence of AVN after a non-displaced fracture was
6.47% (that is 13/201 patients). This finding is con-
sistent with Pei et al. and Kang et al. that reported
8.3% and 5.4% of their patients developed post-
operative AVN after non-displaced type | and Il frac-
tures.’” 2! Whereas, Khoo et al reported the higher
incidence of AVN (16.98%) in their patients.™
Current study hasn’t found any significant relation-
ship of AVN with age & gender of patient, type of
fracture, mean hospital stay and duration between
trauma and surgery. In contrast, C.D. Novoa-Parra et
al has demonstrated a significant association be-
tween patient age and AVN.?> On the other hand
finding of current study are in agreement with that
of Khoo et al. who reported no significant relation
between frequency of AVN and age.™ Moreover, C.D.
Novoa-Parra et al, Kim et al. and Papakostidis et al.
also demonstrated no significant relation between
AVN and delay until surgery. These findings are also
consistent with our study findings.* " ??

Limitations of study: Short duration (3 years), short-
er follow up with relatively younger age patients hav-
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ing non displaced FNF were included. Any of these or

more than one factor may have contributed to lesser

prevalence of AVN during this study. All cases were
managed by single technique of cannulated screws
fixation without any comparative technique

Conclusion:

Based on the findings, the study concludes that fixa-

tion of neck of femur non-displaced fractures

through cannulated hip screws remains an effective
option with limited or minimal postoperative compli-
cations among younger patients.
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