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Abstract

Introduction: Femoral neck fracture is a common problem in elderly patients, and it is managed with either total hip arthroplasty
or hemiarthroplasty with very good outcomes. However, the reported |-year mortality rate is as high as 33%. Material and
Methods: This study was a retrospective cohort study. The electronic patient records were searched for all physiologically old
patients with displaced femoral neck fractures that were managed with either hemiarthroplasty or total hip arthroplasty. The
primary aim of this study was to estimate morbidity and mortality rates at 30 days and | year. The secondary outcome was to
determine major complications and factors influencing mortality. Results: From January 2017 to December 2018, a total of 99
patients were included in the study. Of those, 57 were female patients. The mortality rate was 15.2%. The significant predictors of
death included the age at the time of surgery, readmission within 30 days of initial admission, acute renal impairment, and the need
for preoperative medical intervention. Patients treated with total hip arthroplasty had lower mortality rates than those treated
with hemiarthroplasty (P = .017). Discussion: To the best of our knowledge, this is the first study conducted in Saudi Arabia to
report detailed perioperative-related complications and outcomes following neck of femur fractures. The results of our study
confirm the persistently high morbidity and mortality associated with this patient group. Conclusion: Efforts should be aimed at
optimizing preoperative medical management, which is vital to ensure early identification of medically unfit patients.
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Introduction surgery, comorbid conditions, as well as the fracture type.
Generally, femoral neck fractures in elderly patients are treated

Femoral neck fractures represent a common problem in the ger- with hemiarthroplasty or total hip arthroplasty, depending on

iatric population. An estimated 1.66 million femoral neck frac-

tures have been reported worldwide, and this figure is expected
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the level of activity prior to the fracture and whether the patient
had preexisting hip osteoarthritis.® However, closed reduction
and internal fixation is considered as a valid treatment option in
nondisplaced femoral neck fractures since 33% neck of femur
fractures in elderly population are treated in that way.® Any-
way, total hip replacement following femoral neck fracture has
been associated with improved functional outcome scores and
reduced pain, when compared with hemiarthroplasty.* How-
ever, with total hip replacement, there are inherent risks asso-
ciated with a longer operative time, increased blood loss, and
higher dislocation rate.

The primary aim of this study was to estimate the morbidity
and mortality rates at 30 days and 1 year following hip arthro-
plasty in patients with fractures of the femoral neck. Also, we
aimed to determine major complications and factors influen-
cing mortality.

Material and Methods
Study Design

This retrospective cohort study was conducted at a trauma care
center in Riyadh, the capital city of Saudi Arabia. It was
approved by the Research Ethics Board of that center. The
electronic patient records were searched for all patients who
had sustained femoral neck fractures that were managed with
either hemiarthroplasty or total hip arthroplasty.

Patients

From January 2017 to December 2018, a total of 99 patients
were included in the study. Inclusion criteria were as follows:
patients older than 50 years, with signs of hip osteoarthritis,
who sustained a femoral neck fracture, and were treated with
either hemiarthroplasty or total hip arthroplasty with a mini-
mum of a 1-year follow-up. The exclusion criteria were
patients younger than 50 years, treated with methods other than
hemiarthroplasty or total hip arthroplasty.

All patients included in the study gave informed consent for
either hemiarthroplasty or total hip arthroplasty at the time of
admission, and the final decision was taken by the senior author
before the procedure based on the discussion with the patient
and following factors; patients with osteoarthritic changes of
the acetabulum received total hip arthroplasty, while other
patients without arthritic changes received hemiarthroplasty.

Preoperative data were recorded, including the sex, age,
medical comorbidities, American Society of Anesthesiologists
(ASA) classification, whether the patient required preoperative
medical intervention, whether the case was a weekend admis-
sion (defined as any admission to the orthopedic department
from Thursday 16:00 to Sunday 07:30), time to surgery
(defined as the number of hours from the time of arrival at the
emergency department to the time of the surgery), duration
of the surgery, type of surgery, and type of anesthesia
administered.

Postoperative complications were identified from patients’
admission histories and discharge summaries. Complications

were defined based on the diagnoses written in patients’
progress notes by the treating physicians, and these were inde-
pendently cross-checked with laboratory and radiological data.
Two independent clinicians verified the data.

Postoperative Protocol

The postoperative protocol was the same in both groups. Each
patient received 3 doses of antibiotics. Mechanical prophylaxis
commenced in the recovery room, and low-molecular-weight
heparin anticoagulant was administered 12 hours after the sur-
gery and continued for 35 days. Postoperative laboratory inves-
tigations were repeated over the first 3 days postoperatively.
The condition of the surgical wound, as well as any blood
transfusions or complications were all documented.

Evaluation

The patients were evaluated at the outpatient clinic at 2 and
6 weeks, and at 6 and 12 months, and annually thereafter.
Clinical, radiological, and laboratory evaluations were per-
formed at each follow-up. No patients were lost to follow-up.

Statistical Analysis

The Statistical Package for Social Sciences (SPSS) version 22
(IBM SPSS Statistics for Mac, Armonk, New York) was used
to manage data and process the analyses. Descriptive analyses
were conducted by calculating the frequencies and percentages
of categorical variables, whereas continuous variables were
summarized as the mean and standard deviation. The mortality
rate was calculated as the ratio of the number of reported deaths
to the total number of patients. Analytical statistics determined
the predictors of mortality. All tests were considered to yield a
significant difference at a P value of .05 or less.

Results

Among the 99 patients enrolled, 57 were female and 42 were
male. The mean follow-up was 18.4 months (range, 12-24
months). The mean age at presentation was 71 years. A total
of 43 patients (43.4%) were admitted on the weekend. Most
patients (75.8%) were ASA classification 3. Furthermore, 91
patients (91.9%) underwent the surgical procedure 48 hours
after admission. Among the patients, 75.8% underwent hemi-
arthroplasty and 24.2% underwent total hip arthroplasty. A
total of 62 patients (62.6%) were subjected to general anesthe-
sia, and the mean duration of surgery was 84 minutes. The
mean hospital stay was 15 + 9 days (range, 4-47 days;
Table 1).

Details of the comorbidities of 85 patients (85.9%), who
reported a history of other medical conditions, are presented
in Table 2. A total of 37 patients (37.4%) required preoperative
medical intervention and optimization including any infection,
cardiac conditions, hypovolemia, correction of electrolytes,
delirium, requiring blood transfusion, or requiring medical
review on admission.
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Table I. Baseline Characteristics of the Study Sample. Table 3. Postoperative Complications.
Variables Categories n % Variables Categories n %
Gender Female 57 57.6 Unclear causes of hypoxia® No 95 960
Male 42 424 Yes 4 4.0
Age at the time of Mean + SD (min—max) 71 + 10 (50-98)  Acute renal impairment No 91 91.9
surgery Yes 8 8.1
Weekend admission No 56 56.6 Oliguria No 91 91.9
Yes 43 434 Yes 8 8.1
ASA classification | 0 0.0 Blood transfusion No 79 798
2 16 16.2 Yes 20 202
3 75 75.8 Pneumonia No 97 98.0
4 8 8.1 Yes 2 20
5 0 0.0 Urinary tract infection No 93 959
Time to surgery, hours < 24 4 4.0 Yes 4 4.1
24 to 48 4 4.0 Decreased GCS No 89 899
> 48 91 91.9 Yes 10 10.1
Duration of surgery® Mean + SD (min-max) 84 + 43 (25-176)  RRT activation No 91 91.9
Type of surgery Hemiarthroplasty 75 758 Yes 8 8.1
THA 24 242 Minor surgical complication® No 88 889
Type of anesthesia General anesthesia 62 62.6 Yes Il .1
Spinal anesthesia 35 354 Major surgical complication® No 93 939
Epidural 2 2.0 Yes 6 6.1
Readmission within 30 days No 77 794
Abt?rgviations: ASA, An.werican Society of Anesthesiologists; SD, standard Yes 20 206
SIeV|a1E|on; THA, total hip arthroplasty. Othersd No 95 96.0
n minutes. Yes 4 40
Abnormal vital signs No 42 424
Preoperatively 2 2.0
In the recovery room 2 2.0
Postoperatively 6 6.1
Table 2. Medical Comorbidities of the Study Sample. In the ER 47 475
. . N Hypoxia No 87 879
Variables Categories n % Preoperatively 2 2.0
Congestive cardiac failure No 99 100.0 In the recovery room 2 20
Yes 0 00 Postoperatively 6 6.1
Ischemic heart disease No 91 919 . In the ER 2 20
Yes 8 8l Hypothermia No 97 980
Atrial fibrillation or other cardiac arrhythmia No 97 980 Preoperatively 0 0.0
Yes 2 20 In the recovery room 0 0.0
Hypertension No 32 323 Postoperatively 0 0.0
Yes 67 677 In the ER 2 20
COPD/pulmonary fibrosis No 99 100.0 Abbreviations: GCS, Glasgow Coma Score; ER, emergency room; RRT, rapid
Yes 0 00 response team.
Asthma No 95 96.0  *With possible atelectasis.
Yes 4 4.0 ‘Including wound hematoma and wound oozing.
Diabetes mellitus No 48 48.5 cIncluding wound infections requiring oral or intravenous antibiotics,
Yes 51 5I1.5 dislocations, and periprosthetic fractures.
Chronic renal impairment No 8l 818 9Including dehydration, hypotension, hypertension, urinary retention,
Yes 18 182 uncomplicated falls, postoperative ileus, syncope, seizure, and electrolyte
Acute renal impairment No 95 96.0 imbalances.
Yes 4 40
Cerebrovascular disease YNeZ ?3 ?g? Moreover, 32 patients (32.2%) had postoperative compli-
Dementia No 91 919 cations (Table 3), among which 22 (23.2%) required post-
Yes 8 8. operative medical intervention. A rapid response team
Malignancy No 97 980 (RRT), which is a team of health-care providers that responds
. Yes 2 20 o hospitalized patients with early signs of deterioration on
Others ,Y\lec; 92 9:? nonintensive care units to prevent serious medical complica-

Abbreviation: COPD, chronic obstructive pulmonary disease.

2 Any medical conditions apart from those listed above.

tions, was activated for 8.1% of the cases. Twenty patients
returned and were admitted for medical attention within
30 days after the surgery. Those patients were admitted due
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Figure 1. Kaplan-Meier survival analysis of patients with fractures of
the femoral neck, which were managed with either hemiarthroplasty
or total hip arthroplasty.

to nonsurgical causes which are mainly related to their past
medical histories.

In addition, 15 patients died during the first year, and 5
patients died during the first 30 days after the procedure. The
survival rate was 94.99% at 1 month and 84.4% at 12 months
(Figure 1).

The age at the time of surgery was found to be a predictor of
death, as older patients were more likely to die postoperatively
than younger patients (P = .015). In addition, readmission
within 30 days of the surgical procedure was a significant pre-
dictor of death (P = .044). Acute renal impairment, whether
preoperatively ( P < .001) or postoperatively (P = .004), and
postoperative oliguria (P = .004) were also associated with
higher mortality rates. Patients who required preoperative med-
ical intervention (P = .002) and had lower Glasgow Coma
Scores ( P < .001) and required RRT ( P < .001) had higher
rates of mortality. Surgical complications were also a significant
predictor of death. Abnormal vital signs ( P <.001) and hypoxia
( P <.001) were associated with higher mortality rates. The type
of surgery was a predictor of death, as patients who underwent
total hip replacement had lower rates of mortality compared with
those who underwent hemiarthroplasty (P = .017; Table 4).

Discussion

This study was a retrospective study assessing 30 days and
1-year mortality in patients suffering from fracture neck femur
treated with either hemiarthroplasty or total hip arthroplasty, the
survival rate was 94.9% after 30 days and 84.4% after 1 year.
Several studies have demonstrated increased mortality rates
with older patients and male patients, low Mini-Mental Test
scores, and the presence of comorbidities, dementia, heart fail-
ure, and advanced renal disease.”” The finding of the present
study that patients treated with hemiarthroplasty had signifi-
cant higher mortality rates than those treated with total hip
arthroplasty is consistent with the results of a previous meta-

analysis.'® Maceroli et al showed that 30-day mortality after
hemiarthroplasty and total hip replacement was 8.4% and
5.7%, respectively, and 1-year mortality reached 25.9% and
17.8%, respectively.'® However, as there were many cofound-
ing risk factors, it is difficult to support the conclusion without
stratification and looking more into the effect of the various
risk factors listed.

Despite the importance of perioperative interventions and
their effects on both postoperative morbidity and mortality,
many investigations into postoperative mortality following
femoral neck fractures have not specified perioperative details
or management and its impact on the results.'" In the present
study, most patients showed abnormal vitals on presentation to
the emergency department.

Weekend admission was a significant predictor of post-
operative mortality, as 86% of the patients who died were
admitted during the weekend. Several studies have linked
weekend admission to increased morbidity and mortality,
which is commonly referred to as the “weekend effect.”'?
Reduced hospital staffing on weekends, limited operating room
availability, and access to imaging modalities may affect the
quality of diagnosis and management of patients admitted for
traumatic conditions and emergencies. Investigators have
reported an increased mortality associated with weekend
admissions for stroke,'? subdural hematoma,'* gastrointestinal
bleeding,'” atrial fibrillation, and pulmonary embolism.'®
Although a retrospective study of over 350,000 patients, which
exclusively investigated the effects of weekend admission for
hip fractures, did not reveal any increased risk of death, an
increased number of perioperative complications and other
adverse short-term outcome were reported.'’

Despite a previous meta-analysis showing an increased risk
of mortality with delayed surgery (> 48 hours),'® no statisti-
cally significant differences were noted between early
(<48 hours) and delayed (> 48 hours) surgical intervention in
the present study. Delayed surgery was not a significant predic-
tor of in-hospital mortality following hip fractures, as per the
study of Lefaivre et al.'® Although a delay of more than 24 hours
was a significant predictor of a minor medical complication, a
delay of more than 48 hours was associated with an increased
risk of a major medical complication.'® In the present study,
those who required preoperative and postoperative medical
interventions and medical consultation had a higher risk of death.

Moreover, the choice of general or neuraxial anesthesia was
not associated with any increased risk of postoperative complica-
tions or mortality in our patient cohort, despite the contrary results
of other studies.'’ Many studies have also linked hospital read-
missions to mortality after hip fractures.”*? In the present study,
half of the patients who eventually died had again presented to the
emergency department within 30 days of the procedure.

There are several limitations of the present study. It was a
retrospective study, subject to all the drawbacks associated
with such study designs. Furthermore, our sample size was
relatively small. Only 99 patient records were reviewed over
a 2-year period. As well, the study would be more useful if it
included all hip fractures treated by all fixation methods such as
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Table 4. Factors Predicting Mortality.?
Death
No Yes

Variables Categories n % n % P Value

Age at the time of surgery Mean + SD (min-max) 69 + 14 (36-98) 81 + 7 (70-88) <.001

Weekend admission No 54 64.3 2 133 <.001
Yes 30 357 13 86.7

Requiring preoperative medical intervention No 58 69.0 4 26.7 .002
Yes 26 31.0 I 733

Types of surgery Hemiarthroplasty 60 714 15 100.0 017
THA 24 28.6 0 0.0

Acute renal impairment® No 84 100.0 Il 733 <.001
Yes 0 0.0 4 26.7

Dementia No 80 95.2 I 733 .004
Yes 4 4.8 4 26.7

Unclear cause of hypoxia with possible atelectasis® No 82 97.6 13 86.7 .047
Yes 2 24 2 13.3

Acute renal impairment® No 80 95.2 I 733 .004
Yes 4 4.8 4 26.7

Oliguria“ No 80 95.2 I 733 .004
Yes 4 4.8 4 26.7

Decreased GCS® No 80 95.2 9 60.0 <.001
Yes 4 4.8 6 40.0

RRT activation® No 82 97.6 9 60.0 <.001
Yes 2 24 6 40.0

Minor surgical complication No 78 92.9 10 66.7 .003
Yes 6 7.1 5 333

Major surgical complication No 82 97.6 I 733 <.001
Yes 2 24 4 26.7

Readmission within 30 days No 68 82.9 9 60.0 .044
Yes 14 17.1 6 40.0

Abnormal vital signs No 40 47.6 2 133 <.001
Preoperatively 2 24 0 0.0
In the recovery room 2 24 0 0.0
Postoperatively 0 0.0 6 40.0
In the ER 40 47.6 7 46.7

Hypoxia No 78 92.9 9 60.0 <.001
Preoperatively 2 2.4 0 0.0
In the recovery room 2 24 0 0.0
Postoperatively 0 0.0 6 40.0
In the ER 2 24 0 0.0

Abbreviations: GCS, Glasgow Coma Score; ER, emergency room; RRT, rapid response team; THA, total hip arthroplasty.

?Only statistically significant values were included.
bPreoperativer,
“Postoperatively.

proximal femoral nail, dynamic hip screw, close reduction and
internal fixation, and arthroplasties. However, to our knowl-
edge, this is the first study conducted in Saudi Arabia to report
detailed perioperative-related complications and outcomes.

Conclusion

The present study findings confirm the persistently high
morbidity and mortality rates observed in patients with frac-
tures of the femoral neck, which were managed with either
hemiarthroplasty or total hip arthroplasty. Efforts should be aimed
at optimization of preoperative medical management, which is

vital to ensure early identification of the medically unfit patients.
The findings of the present study may be of particular interest to
orthopedic surgeons, as the associated high rates of complications
and mortality necessitate an integrated and multidisciplinary
approach for the future prevention of adverse outcomes.
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