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Background: The timing of surgery for femoral neck fractures in young adults
remains controversial. Nonetheless, the debate continues about whether orthopedic
trauma cases should be operated daytime or after hours. Aim: This study compared
the clinical and radiological outcomes of surgery on femoral neck fractures during
daytime versus after-hours. Patients and Methods: A total of 124 patients aged
18-60 years who were operated for femoral neck fractures between 2015 and
2020 were included in the study. The patients were separated into two groups.
Seventy-two patients operated between 08:00 and 17:00 hours were defined as
the daytime group and 52 patients operated between 17:01 and 07:59 hours were
defined as the after-hours group. Demographic data, reduction quality, duration of
operation, intraoperative estimated blood loss (EBL), postoperative complications,
revision rates, and postoperative Harris hip score results of the two groups were
recorded for analysis. Results: There was no significant difference between the
groups in terms of age, gender, body mass index, smoking, fracture type and
follow-up time, reduction quality, postoperative complication rates, revision rates,
and Harris hip score results. Waiting times until surgery, operation duration, and
intraoperative EBL amounts were, in the daytime group, significantly higher
than in the after-hours group. Conclusion: In this study comparing femoral neck
fractures operated on daytime and after-hours in adults, the waiting time until
surgery was found to be higher in the daytime group. Operation duration and EBL
were higher in the after-hours group.

KEYwoRDS: After-hours, daytime, femur neck fracture, hip surgery, time of
surgery

development of AVN is the degree of displacement
of the fracture. It has been determined that the risk of

emoral neck fractures are orthopedic injuries that

mainly affect the elderly population and have high
mortality and morbidity.l"! Tt is less common in adults
and is usually seen due to high-energy trauma. In
the elderly, it may frequently occur after low-energy
injuries such as fall at home. High complication rates
can be encountered due to the characteristics of the
fracture and delay in definitive treatment. Studies have
found 10-30% avascular necrosis (AVN) and 15-60%
nonunion after osteosynthesis.!'?!

The development of AVN after surgical treatment
of femoral neck fracture in adults is an important
complication. One of the most important factors in the
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developing AVN increases as the fracture displacement
increases. In addition, many studies have found
a relationship between delayed treatment and the
development of AVN.2! These studies argue that
early surgical treatment improves blood flow to the
femoral head and reduces the risk of AVN. However,
on the contrary, there are studies in which there is no

Address for correspondence: Dr. B Karagoz,
Center, 1164. St. No: 13, 02100 Ziyaretpayamli,
Center/Adiyaman, Turkey.

E-mail: drbkr71@gmail.com

This is an open access journal, and articles are distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows
others to remix, tweak, and build upon the work non-commercially, as long as
appropriate credit is given and the new creations are licensed under the identical
terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Karagoz B, Keceli O, Cukurlu M, Agir I. Comparison
of daytime and after-hours surgical treatment of femoral neck fractures.
Niger ] Clin Pract 2022;25:1846-52.

@ © 2022 Nigerian Journal of Clinical Practice | Published by Wolters Kluwer - Medknow



8L+AWAOANOMNBAAAAYO/FIAEIDYIHSALLIAIPO0AEIEAHIONI/AOAU

MY TXOMADYOIAXZOHISABZIAYTCA+eyNIOITWNOTZTARY HIRSHAAUE Ag dofu/woo mm| sfeulnoly:diy woly pspeojumoq

€202/6T/¥0 uo

Karagoz, et al.: Surgery time in femoral neck fractures in young adults

significant relationship between the duration of surgery
and AVN.]

The timing of surgical treatment in orthopedic trauma
cases depends on various factors.! Emergency
treatment is provided for cases with emergency
surgery indications, regardless of working hours. In
addition, discussions about the results of surgical
interventions during after-hours continue. In some
studies in the literature, a high rate of complications
was found in surgeries performed after-hours.[”®! The
most important reason for this is thought to be the
surgeon’s fatigue and the limited number of medical
personnel support.’’ In some studies, no difference
was found in surgeries performed during daytime and
after-hours.t'*-12!

However, in the literature review we have conducted,
no study has been found that compares the results
of surgical intervention for femoral neck fractures in
adults, for which early surgical intervention is essential,
daytime or after-hours. This study aims to determine the
effect of the period of surgical intervention on clinical
and radiological results in adults operated for femoral
neck fracture.

MATERIALS AND METHODS

In this retrospective comparative study, which the
institutional ethics committee approved (No: 2022/1-22
and date: 18/01/2022), 177 patients aged 18—60 years
who were operated for femoral neck fractures between
January 2015 and December 2020 were examined.
Patients with an operation waiting time longer than
24 hours, incomplete records, less than one year of
postoperative follow-up, ipsilateral extremity fractures,
used any fixation material other than triple cannulated
screw fixation, applied open reduction internal fixation,
and who were treated with hemiarthroplasty or total
hip arthroplasty were excluded from the study. After
excluding patients with exclusion criteria, the remaining
124 patients were included in the study. The patients
were divided into two groups according to their
operation time. Seventy-two patients operated between
08:00 and 17:00 hours were grouped as daytime group,
and 52 patients operated between 17:01 and 07:59 were
grouped as after-hours group. Demographic variables
such as age, gender, body mass index (BMI), presence
of other diseases, and smoking were collected from
the digital files of the patients. Trauma type, additional
trauma history, type of fracture according to the Garden
femoral neck fracture classification, waiting time until
surgery, American Society of Anesthesiologists’ (ASA)
classification and follow-up period were recorded.!'*!¥
Waiting time until the surgery was accepted as the time

from the admission of the patients to the hospital until
the start of the surgery.

The operations were performed by surgeons, who
are orthopedics and traumatology consultants and
experienced in hip surgery. All patients underwent
surgical intervention with closed reduction and internal
fixation under fluoroscopic guidance. Fixation was
performed with three cannulated screws (7.3 mm)
during the operation. One of the cannulated screws
was placed close to the calcar region of the femoral
neck, and the other two screws were placed in the
upper part parallel to each other in an inverted
triangle configuration. [Figure 1] On the first
postoperative day, the patients were ambulated with
double crutches without weight bearing on the operated
side. In the postoperative follow-ups, ambulation was
achieved with double crutches without weight-bearing
until radiological union was detected. The patients were
called for X-ray imaging controls every two weeks for
the first three months and then every three months in
the postoperative thereafter period. Union was evaluated
with hip joint radiographs in the controls. Controls were
made by orthopedics and traumatology consultants who
performed the surgery. Radiologically, the presence of
tricortical bridging at the fracture line on pelvic X-rays
was defined as a union.!

To evaluate the intraoperative and postoperative period,
the patient’s follow-up period, intraoperative reduction
method, reduction quality, revision rate, duration of
operation, intraoperative estimated blood loss (EBL)
amount and postoperative complications (avascular
necrosis (AVN), implant failure, infection) were recorded.
Intraoperative EBL was calculated by measuring the
amount of fluid in the collection containers together with
the net swab weight and subtracting the amount of fluid
used for lavage. Femoral head AVN was evaluated by
Ficat criteria.'® The Garden’s alignment index was used
to evaluate the postoperative reduction quality.!'”? Harris
hip score was applied to all patients in the third month
postoperatively for clinical functional evaluation.!® The
obtained data were compared statistically between the
two groups.

Statistical analysis

IBM SPSS 23.0 software (IBM Corp., Armonk,
NY, USA) was used for statistical analysis. The
Mann-Whitney U test was used to compare the daytime
and after-hours groups, as the variables did not conform
to the normal distribution. Chi-squared test was used
in the analysis of categorical data. The statistical
significance level was taken as 0.05.
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RESuULTS

The data obtained as a result of the comparison of the
demographic characteristics of the patients between the
two groups are summarized in Table 1. Accordingly, no
statistically significant difference was found between the
groups in the analyses performed regarding age, BMI,
gender, comorbidity, smoking, ASA value, and Garden
fracture classification.

In the analysis made in terms of trauma type, it was
observed that the rate of falling was higher in the
after-hours group, and the rate of traffic accidents was
higher in the daytime group (P = 0.009). In the analyses
examining the relationship between age and falling
in both groups, no significant relationship was found
between age and falling in both groups. The number of
patients with additional trauma was statistically higher
in daytime group (P = 0.028). Additional trauma was
detected in 20 (27.8%) patients (5 phalanx fractures,
4 distal radius fractures, 4 costa fractures, 3 head trauma,
3 vertebral fractures, 1 spleen injury) in the daytime

group and 6 (11%) patients (3 phalanx fractures, 1 costa
fracture, 1 clavicula fracture, 1 vertebral fracture) in the
after-hours group.

Figure 1: Radiographic illustration of screws placed in the inverted
triangle configuration

Table 1: Comparison of demographic variables

After-hours group (n: 52)

Daytime group (n: 72) Total (n: 124) P

Age (year) range 40.2+14.7 (18-57) 43+14.6 (18-61) 41.8+14.7 (18-61) 0.201°
BMI 24.5+1.7 (20.2-27.6) 25.6+1.42 (22.4-28.1) 25.1£1.6 (20.2-28.1) 0.358*
Gender 1 (%)
Male 34 (65.4%) 50 (69.4%) 84 (67.7%) 0.633°
Female 18 (34.6%) 22 (30.6%) 40 (32.3%)
Type of trauma n (%)
Fall 46 (88.5%) 46 (63.9%) 92 (74.2%) 0.009°
Sports injury 2 (3.8%) 8 (11.1%) 10 (8.1%)
Traffic accident 4(7.7%) 18 (25%) 22 (17.7%)
Comorbidities 7 (%)
Yes 10 (19.2%) 14 (19.4%) 24 (19.4%) 0.976°
No 42 (80.8%) 58 (80.6%) 100 (80.6%)
Smoking 7 (%)
Yes 16 (30.8%) 24 (33.3%) 40 (32.3%) 0.763°
No 36 (69.2%) 48 (66.7%) 84 (67.7%)
ASA n (%)
1 20 (38.5%) 14 (19.4%) 34 (27.4%) 0.053°
2 30 (57.7%) 52 (72.2%) 82 (66.1%)
3 2 (3.8%) 6 (8.3%) 8 (6.5%)
4 0 0 0
Preoperative Garden classification n (%)
1 0 0 0 0.49°
2 9 (17.3%) 19 (26.4%) 28 (22.5%)
3 31 (59.6%) 38 (52.7%) 28 (22.5%)
4 12 (23.1%) 15 (20.9%) 68 (55%)
Additional trauma n (%)
Yes 6 (11.5%) 20 (27.8%) 26 (21%) 0.028°
No 46 (88.5%) 52 (72.2%) 98 (79%)

“Mann-Whitney U test, "Chi-squared test, ASA: American Society of Anesthesiologists’ classification, BMI: Body Mass Index
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Table 2: Comparison of intraoperative and postoperative variables between groups

After-hours group (n: 52) Daytime group (n: 72) Total (n: 124) P
Waiting time until surgery 4.77+1.46 (4-10) 12.2+4.87 (4-24) 2.09+5.3 (4-24) <0.001°
(hours)
Duration of follow-up 46.46+23.58 (16-96) 46.89+19.54 (19-76) 46.7+21.2 (16-96) 0.584°
(months)
Operation duration (minutes) 49.33+18.01 (35-95) 42.99+13.91 (25-80) 45.6£16 (25-90) 0.025°
Estimated blood loss (ml) 103.87+55.58 (70-200) 90.82+38.34 (50-180) 92.5+46.1 (50-200) <0.001°
Reduction quality
AP malreduction 4 (7.7%) 14 (19.4%) 18 (14.5%) 0.06¢
AP + Lateral malreduction 8 (15.4%) 6 (8.3%) 14 (11.3%) 0.22¢
Lateral malreduction 0 3 (4.2%) 3 (2.4%) 0.26¢
Good reduction 40 (76.9%) 49 (68.1%) 89 (71.8%) 0.27¢
Postoperative complication
AVN 12 (23.1%) 16 (22.2%) 28 (22.6%) 0.916*
Implant Failure 4 (7.7%) 14 (19.4%) 18 (14.5%) 0.06*
Deep Infection 0 0 0
Revision 0.357*
Yes 12 (23.1%) 22 (30.6%) 34 (27.4%)
No 40 (76.9%) 50 (69.4%) 90 (72.6%)
Harris Hip Score 81.4+19.9 (39-100) 75.1£21.9 (33-100) 77.8+21.2 (33-100) 0.051°
*Chi-Square test, "Mann-Whitney U test. P: Anteroposterior, AVN: Avasculer necrosis
In comparisons between the groups regarding

Figure 2: (a) A 36-year-old man sustained femoral neck fracture after
a sports injury. (b) axial view on preoperative computed tomography.
(c) and (d) early postoperative X-ray after closed reduction and internal
fixation. (e and f) sixth months postoperative X-ray

intraoperative and postoperative variables, it was
observed that the wait time until surgery was statistically
shorter in the after-hours group (P < 0.001). [Table 2]
In comparing the groups, significant differences were
found in the analyses made in terms of operation
duration and intraoperative EBL. Longer operation
time and higher intraoperative EBL amounts were
detected in the after-hours group (P = 0.025, P < 0.001,
respectively). [Table 2] Apart from this, no statistically
significant difference was found in the follow-up times,
reduction quality, postoperative complications and
revision rates. [Table 2] [Figure 2]

In the Harris hip scoring performed for both groups
to evaluate the clinical functional results in the
postoperative period, although no significant difference
was observed between the groups, the average score
of the after-hours group was higher than daytime
group. [Table 2]

DISCUSSION

In this study, surgical treatment of femoral neck
fractures in adults was compared during the daytime
or after-hours. The most important result is that there
is no significant difference between the postoperative
reduction quality, complication rate, number of cases
undergoing revision, and postoperative functional
results in operations performed during the daytime or
after-hours. In addition, another significant result is
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that longer operation times and more intraoperative
EBL were detected in cases performed outside of
after-hours.

Femoral neck fractures in adults are of serious
importance among orthopedic injuries due to their high
complication rate and high need for revision surgery.
There are different surgical treatment methods for these
fractures. Multiple cannulated screws, dynamic hip
screws, hemiarthroplasty, and total hip arthroplasty are
the suitable surgical methods.*!*2% Although significant
results have been obtained for osteosynthesis in recent
years, it is still a controversial issue.l'>?% Today, despite
the advances in surgical implants and techniques, it
is possible to encounter high complication rates in
literature reviews. One of the most important of these
complications is AVN.P! In the literature, the incidence
of AVN in femoral neck fractures treated with internal
fixation is between 10 and 30%."* Multiple factors
are blamed for these high complication rates. Chief
among these is the timing of surgery.’] Although
there are quite different opinions, it has been found
that the risk of AVN decreases with early surgical
intervention in most of the studies.”’ However, on the
contrary, it is possible to come across studies that do
not detect a difference between early or late surgical
intervention and that the most important factor in
reducing the risk of AVN is the anatomical reduction
of the fracture.*) In our study, AVN was detected in
28 (22%) of 124 patients. It was observed that there
was no significant difference between the groups in the
comparison made between daytime and after-hours.
Delay in surgery and quality of fracture reduction are
important factors associated with AVN. In this study,
the delay factor was eliminated by applying definitive
operative treatment to the patients within 24 hours. In
addition, according to the current results, we think that
the time of surgery does not have a serious effect on
the development of AVN.

The safety and results of surgeries performed outside of
after-hours continue to be one of the controversial issues
in the literature. There may be difficulties in providing
the ideal operating room conditions outside of working
hours. In addition, the surgeon’s fatigue can lead to
a lack of attention and therefore negative results in
the surgery. It is possible to find many studies on this
controversial issue in the literature.®%22%1 According
to Rothschild et al.?*) complications are more common
in surgeries performed by doctors who do not rest
adequately. In a meta-analysis, which is one of the most
recent studies that examined approximately three million
patients from different surgical departments, the risk of
mortality increases in after-hours and nighttime surgeries

compared to those performed during the daytime.l”
According to the study of Dorotka et al.?*! one of the
studies in which the opposite results were obtained, hip
fracture surgery does not significantly affect postoperative
mortality and morbidity if there is sufficient equipment
and if the surgical team is experienced. Our study found
no significant difference between the groups in the
reduction quality, postoperative complications, revision
rate, and postoperative Harris hip score averages in
cases performed daytime and after-hours. However,
more patients with poor reduction quality were found in
daytime group. We think that the reason for this is the
density of cases in the operating rooms during working
hours. The density on the operating tables during the
daytime and the excessive number of cases scheduled
for surgery can put physicians under stress. Due to this
situation, fracture reductions cannot be performed at the
desired level, and most of the time, the surgery can be
finished when the reduction quality is at an acceptable
level in order not to prolong the operation time. We think
this problem can be solved by increasing the number of
operating rooms or creating specially designed operating
rooms for trauma cases. Another important result in our
study was found in revision rates. Although there is no
statistically significant difference between the groups,
there is a higher revision rate in the cases performed
in daytime group. We think that this situation is due
to two reasons. First of all, the average waiting time
until the surgery was longer in the patients who were
operated during the daytime. Second, there are more
patients with poor reduction quality in this group of
cases. Considering the data in the literature, we believe
that both the length of wait time until surgery and the
poor quality of fracture reduction increase the revision
rates. We believe that revision rates can be reduced in
such cases by reducing the waiting time until surgery
and paying more attention to the intraoperative reduction
quality.

Other important parameters emphasized in studies
comparing the results of daytime and after-hours
surgeries are the operation time and the amount of
intraoperative bleeding.[!?%21  There are different
results in the literature regarding these parameters
examined. Chacko et alP" found increased
intraoperative blood loss and prolonged operation
time in after-hours surgeries. Likewise, Wixted
et al® found longer operating room times and
more intraoperative bleeding in patients operated on
after-hours. In addition to these, some studies found
that after-hours surgeries are noticeably shorter.[?72]
In the meta-analysis of Guan et al.*! which included
approximately 580,000 patients, no significant
difference was found between daytime and after-hours
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groups in both the operating time and the amount of
intraoperative bleeding.* In our study, the duration of
surgery and the amount of intraoperative EBL between
the groups were compared, and a longer operation
time and higher amount of intraoperative EBL were
found in after-hours surgeries. In our study, the
duration of surgery and the amount of intraoperative
EBL between the groups were compared, and longer
operative time and higher intraoperative EBL were
found in postoperative surgeries. We guess that the
sleeplessness and fatigue of the surgeon are effective
in the emergence of these results. By providing
adequate rest for the surgeon and the operating team,
shortening the operation time and reducing the amount
of bleeding can be achieved.

Some limitations of this study are that it was designed
retrospectively and different surgeons performed the
surgeries. In addition, another limitation is the lack
of data on why surgeries are performed daytime or
after-hours.

CONCLUSION

In this study comparing femoral neck fractures operated
during daytime and after-hours in adults, the waiting
time until surgery was found to be higher in the daytime
group. Operation duration and EBL were higher in the
after-hours group. It was determined that additional
trauma was seen more in the daytime group.
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