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Abstract

Aim: To Compare between Total Hip Replacement and Internal Fixation for the Treatment of
Displaced Femoral Neck Fractures in Elderly Patients

Study design: Comparative longitudinal study

Place and duration: This study was conducted at Pakistan Institute of Medical Sciences
Islamabad Pakistan from Jan 2020 to Jan 2021.

Methodology: A total of 80 patients with femoral neck fracture were included in this study.
The study participants were divided into, Group A treated with internal fixation and Group B
treated with THR. Harris hip score, time patient, stayed at the hospital, blood loss, and
surgery time was recorded. Statistical analysis was performed using SPSS software version
22 to compare the functional outcomes of both groups.

Results: Harris hip score was statistically significantly higher in the total hip replacement
group after 12-month follow-up as compared to the internal fixation. There was no significant
difference found in both the groups in terms of associated complications. The average Harris
hip score was significantly higher in total hip arthroplasty (96.2) as compared to the internal
fixation (92.3). There was a strong association found between the non-union and avascular
necrosis and the advanced age indicating that the risk of complications increased with the
progression in age.
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Conclusion: It is concluded that primary hip arthroplasty is found to be a safe treatment
strategy for elderly patients as it provides better functional outcomes and fewer complications
as compared to internal fixation.

Keywords: primary hip arthroplasty, Internal Fixation, Displaced Femoral Neck Fractures,
elderly people

Introduction

Femoral neck fracture (FNF) is a prevalent type of hip fracture, considered a worldwide
health burden, and its prevalence is increasing with time. It accounts for more than 10 % of
hospitals cases and its incidence will increase to more than 5 million cases per year by 2050
(1). The fractures can occur at any age in both genders, but it is more prevalent in elderly
patients. The incidence of femoral neck fracture in males is about 6 %, and in females, it is
about 25 % (2).

The treatment approaches for (FNF) include hemiarthroplasty (HA), total hip replacement
(THA), and internal fixation. Internal fixation is a preferable treatment approach for patients
who are intolerant to prosthesis surgery (3). It unites the fracture by joining the femoral head
with the hip joint. The common complications include nonunion or malunion and avascular
necrosis. HA is a cost-effective management approach for DFNF and is linked with several
advantages, including shorter surgery time, reduced blood loss, and less technical demand.
THA provides improved hip function, decreased acetabulum erosion, and low chances for
revision surgery (4, 5, 6). However, the appropriate treatment approach for DFNF in elderly
patients is unclear yet. Several studies have suggested that the outcomes of the treatment
approaches depend on patient health status, age of the patient, and individual’s risk profile

().

The health status of elderly patients with FNF may vary, including patients active physical
state, healthy lifestyles, bedridden patients, and cognitively impaired patients. Therefore, it is
not possible that one treatment approach would be considered appropriate for all elderly
patients. For patients with active and healthy lifestyles, total hip replacement is considered an
appropriate approach rather than internal fixation. The objective of the present study was to
identify the functional outcomes of DFNF treated with internal fixation and total hip
replacement.

Methodology:

This comparative longitudinal was conducted at Pakistan Institute of Medical Sciences
Islamabad Pakistan from January 2020 to January 2021, after getting approval from the
institutional review committee. A total of 80 patients with DFNF were included in this study.
Demographic data (name, age, gender, and BMI), pre-operative health and physical data of
all the patients were recorded. The patients were divided into two groups; group A included
40 patients treated with internal fixation by placing a cannulated screw, and group B included
40 patients treated with total hip replacement. Inclusion criteria include patient with age
group 50-80 years with DFNF. The exclusion criteria of study include patients with bilateral
hip fractures, previous history of ipsilateral fractures, significant physical illness, and
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pathological fractures. All the patients were pre-operatively treated with antibiotics and
anticoagulants. After surgery, the patients were transferred to the post-operative recovery
ward. The operative data included the number of days patients were in hospitals, the time
required for surgery to complete, and recorded complications during the surgery.

The post-operative outcomes in all the patients were recorded. In Group A mobilization was
recorded after the 48 hours of the surgery. In Group B patients were immediate mobilization
was recorded also the patients were guided for the precautions needed to limit the dislocation
of prosthesis. Post-operatively patients were followed-up for one year. Functional outcomes
were recorded using Harris hip score.

Statistical analysis was performed using SPSS version 26. Mean and standard deviation were
calculated for age, height, weight, BMI and duration of injury. Frequency and percentage was
calculated for gender and functional outcome. Effect modifiers like age, gender, BMI and
duration of injury were controlled through stratification and post-stratification. T-test was
applied to see their effects on outcome. P-value < 0.05 were considered as significant.

Results

A total of 80 patients diagnosed with displaced femoral neck fracture who met the inclusion
criteria were enrolled in this study. The study participants included 34 males and 46 females
with a mean age of 65 years ranging between 55 — 75 years. The study participants were
randomly allocated in Group A and Group B and received their respective treatments. Most
of the patients (62.5%) had Garden type 1V femoral fracture. The baseline characteristics of
patients are summarized in table 1.

During surgery, mean blood loss and mean surgery time was recorded in both groups. The
average surgery time for group A (50 £ 5) was significantly low as compared to group B (110
+ 10; P < 0.05). There was a significant more blood loss in group B (2.7 £ 0.9 units) as
compared to group A (1.6 + 0.6 units; P < 0.05). The average pain score of group A was 35.5
+ 6.5, and group B was 42.8 + 4.2, which is statistically low in group A (P < 0.05). The
hospitalization time was significantly shorter in group A (5.3 + 0.8) as compared to group B
(12 +£1.2; P <0.05).

In group A, three patients had non-union, and five patients had avascular necrosis that further
needed the total hip replacement. While in group B, none of the patients had any
complications that required further intervention (As shown in Table 2). Several other
complications that include wound infection, bedsore, foot drop, urinary retention, urinary
tract infection, and pulmonary embolism were observed in both groups (As shown in Table
4). The average Harris hip score in total hip replacement was significantly better (96.4 £ 2.5)
than the internal fixation group (92.3 + 2.6; P < 0.05) (As shown in Table 3). The rate of non-
union and avascular necrosis was found to be 7.5% in the age group 55 — 65 years; however,
12.5% in the age group 66 — 75 years indicates that the incidence of avascular necrosis and
non-union was progressively increased with age (As shown in Table 5). When compared to
the fracture type, it was found that fracture non-union was more common for Garden type IV
than Garden type III.
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Table 1: Socio-Demographic Characteristics of the Study Participants (n = 40 in each

group)

Variable Total hip replacement n (%) Internal fixation n (%)
Mean age (range) 62 (55-70) 67 (55-75)
Mean BMI (range) 24 (22 -26) 23.5(21-25)
Gender

Male 16 (40) 18 (45)
Female 24 (60) 22 (55)
garden type

Type 3 16 (40) 14 (35)

Type 4 24 (60) 26 (65)

side involved

Right 22 (55) 19 (47.5)
Left 18 (45) 21 (52.5)

Table 2: Operative and post operative characteristics of the study participants (n = 40

in each group)

Variable

Total hip replacement [Mean +
SD / n (%)]

Internal fixation [Mean +
SD /n (%)]

Blood loss (Units) 2.7+0.9 1.6+0.6
Surgery time (min) 110+10 50%5
Hospital stay (days) 12+1.2 53+0.8
Pain score 42.8+4.2 355+6.5
Complications that required further intervention

Non-union 0 3(7.5)
Avascular necrosis 0 5(12.5)

Table 3: Functional outcomes in terms of Harris hip score at 3-, 6-, 9-, and 12 months

follow-up

Harris 3 months

6 months 9 months

12 months
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hip Total hip Interna | Total hip Intern | Total hip Intern | Total hip Interna
score replaceme | replacemen | al replaceme | al replaceme |
nt fixation |t fixatio | nt fixatio | nt fixatio

n n n

Mean 77.6 74.3 84.1 80.9 93.7 90.2 96.4 92.3

SD 3.2 4.1 3.9 4.8 3.7 3.2 2.5 2.6

SEM 0.82 0.91 0.56 0.67 0.54 0.53 0.34 0.35

P-value 0.02 0.003 0.004 0.0003

Table 4: Complication in total hip replacement group and internal fixation group (n =

40 in each group)

Complications Total hip replacement group | Internal fixation group n (%)
n (%)

Superficial wound infection 5(12.5) 3(7.5)

Bed sore 3(7.5) 1(2.5)

Foot drop 1(2.5) 0(0)

Urinary retention 3(7.5) 2(5)

Urinary tract infection 2 (5) 1(2.5)

Non-union 0(0) 3(7.5)

Avascular necrosis 0(0) 5(12.5)

Pulmonary embolism 1(2.5) 0(0)

Table 5: Incidence of non-union and avascular necrosis in different age group

Age group (Years)

Non-union n (%)

Avascular necrosis n (%)

55 - 65 1(2.5) 2 (5)
66 — 75 2 (5) 3(7.5)
Discussion

Surgical interventions are the commonly used treatment strategy for femoral neck fracture by
orthopedic surgeons. Reduced internal fixation, hemiarthroplasty, and total hip arthroplasty
are the currently available surgical interventions (8). Best treatment for femoral neck fracture
is still a debatable matter (9-12). In the past few years, patient-related treatment approaches
were more preferably used in clinical orthopedic research rather than diagnosis-related
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approaches (13). Despite all the treatment variety, the optimal therapy for displaced hip
fracture in the older people is debatable. Several clinical studies claimed that hip arthroplasty
has better functional outcomes rather than other treatment approaches (14). The major
complications associated with internal fixation are non-union and avascular necrosis that
required another salvage procedure like hemiarthroplasty or total hip replacement. In
addition, it may require the second anesthesia to remove the screw after fracture union.
Several studies reported that arthroplasty provides better functional outcomes with fewer
complications and improves the quality of life (15-17).

In the current study, the functional outcomes and complications of reduced internal fixation
and total hip arthroplasty were evaluated in elderly patients with a displaced femoral neck
fracture. There is more incidence of complications observed in internal fixation. The
postoperative functional score up to 12 months was evaluated which favored the total hip
arthroplasty group. There is little to no risk of revision surgery required in total hip
replacement that reduced the rate of superficial infection, blood loss, and surgical time (14,
17).

Our findings are consistent with the meta-analysis conducted by Dai et al which evaluated the
clinical outcomes of reduced internal fixation and arthroplasty in elderly patients. In this
meta-analysis, arthroplasty was found to be superior in terms of associated complications and
functional outcomes (18). Arthroplasty not only reduced the surgical time but also reduced
the incidence of associated complications and mortality (18). A study found that arthroplasty
is associated with better clinical and functions outcomes with improved quality of life as
compared to the reduced internal fixation in patients of over 60 years (19, 20). Blomfeldt et
al. reported that total hip arthroplasty provides better functional outcomes after 4-year follow-
up in mentally competent elderly patients with displaced femoral neck fracture as compared
to the reduced internal fixation (14). These findings are consistent with the current study.
Despite the complications associated with internal fixation that include malunion, non-union,
and avascular necrosis, arthroplasty is associated with a few other complications including
superficial wound infection, sciatic nerve palsy, hip joint dislocation, thigh pain, femoral
stem loosening, and mortality (16, 21). Superficial wound infection, urinary retention, and
urinary tract infection were also observed in the current study and found to be more prevalent
in the total hip replacement group. In the reduced internal fixation group, 8 patients were
required for reoperation due to avascular necrosis or non-union. Although the number of
patients included in this study and the scoring method increased the value of the study and
strengthen this study. Despite it, the lack of a scientific method of randomization and shorter
follow-up are the few limitations of this study. The shorter follow-up limits the evaluation of
long-term functional and clinical outcomes between both the treatment strategies especially
in total hip replacement.

Conclusion

The results of the current study revealed that total hip replacement is found to be the better
therapy for older patient having displaced femoral neck fracture. Older patients have low
physical demands that may benefit them from total hip arthroplasty in terms of better
functional outcomes and improved quality of life. Although, the extensive surgery of total hip
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replacement may not lead to complications and mortality but the he major risk associated
with total hip arthroplasty is the dislocation of fracture which is acceptable low in the elderly
population due to their limited physical activity.
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