Original Article/Ozgiin Arastirma

doi: 10.54875/jarss.2023.80269

70C~

y(/

Delay in Geriatric Hip Fracture Surgery: Retrospective Analysis of
Factors Associated with Perioperative Anesthesiologic Management
and Their Impact on 30-Day Mortality and Morbidity

Geriatrik Kalga Kirigi Cerrahisinde Gecikme: Perioperatif Anesteziyolojik
Yonetimle iliskili Faktdrlerin ve Bunlarin 30 Giinliik Mortalite ve Morbidite

Uzerindeki Etkisinin Retrospektif Analizi
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ABSTRACT

Objective: Although surgical treatment of hip fracture provides fa-
vourable outcomes, comorbidities and preoperative optimization
determine the recovery and rehabilitation period in elderly pop-
ulation. This study evaluated the role of anesthesiologic manage-
ment for appropriate timing of surgery, and other patient-specific
factors for surgical intervention.

Methods: The study group comprised of 240 geriatric patients
with acute hip fractures, who underwent surgery at an academic
tertiary care unit. Preoperative, intraoperative and postoperative
variables associated with anesthesiologic management were ret-
rospectively evaluated. A 30-day mortality and morbidity were the
primary and secondary outcomes.

Results: The median time between the patient’s admission to the
hospital and the time of surgery was 1 day. Approximately 29%
patients stayed in intensive care unit postoperatively. The median
length of hospitalization was 5 days, while the 30-day mortality
rate was 1.3%. The American Society of Anesthesiologists (ASA)
physical status was identified as the most common factor that sig-
nificantly affected the 30-day mortality.

Conclusion: To date, no consensus has been reached on the ap-
propriate delay period for surgery of acute hip fractures. Our
study demonstrates that the main factors determining the patient
prognosis are ASA physical status score, and the functional status
of the patients. Therefore, perioperative anesthesiologic manage-
ment should be prioritized to provide optimization of these pa-
tients.

Keywords: Anesthesiology, hip fractures, geriatrics, time-to-
treatment, morbidity, mortality
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Amag: Kalga kiriklarinda cerrahi tedavi olumlu sonuglar ile birlik-
telik gostermesine ragmen 6zellikle yash olgularda iyilesme ve re-
habilitasyon siirecini eslik eden hastaliklar ile ameliyat 6ncesi opti-
mizasyon belirlemektedir. Bu ¢alisma, s6z konusu hasta grubunda,
cerrahi girisimin zamanlamasinda anesteziyolojik yonetimin roli-
ni ve hasta ile iligkili faktorleri degerlendirmektedir.

Yontem: Uglincii basamak akademik bir saglik kurulusunda akut
kalga kirgi nedeniyle ameliyat edilen 240 geriatrik olgu ¢alisma
grubunu olusturdu. Perioperatif anestezi yonetimi ile iliskili ame-
liyat 6ncesi, sirasi ve sonrasindaki degiskenler retrospektif olarak
degerlendirildi. Otuz glinlik mortalite ve morbidite birincil ve ikin-
cil sonuglar olarak tanimlandi.

Bulgular: Olgularin hastaneye kabuli ile cerrahi tedavi zamani ara-
sinda gegen ortanca siire 1 giindi. Ameliyat sonrasinda hastalarin
yaklasik %29’u yogun bakima transfer edildi. Hastanede kalis si-
resi 5 glin (ortanca) iken, 30 glinlik mortalite orani %1,3 olarak
hesaplandi. Amerikan Anesteziyoloji Dernegi (ASA) fiziksel durum
sinifi 30 giinlik mortaliteyi etkileyen en yaygin belirleyici olarak
bulundu.

Sonug: Geriatrik yas grubunda akut kalga kiriklarinin cerrahi teda-
visinin zamanlamasinda en uygun siire konusunda heniz fikir birli-
gine varilamamigstir. Bu galismanin bulgulari, s6z konusu hastalarda
hastalik ve tedavi seyrini belirleyen temel etmenlerin ASA fiziksel
durum sinifi ve fonksiyonel durum oldugunu gostermistir. Dolayi-
st ile bu hastalarin optimizasyonunun saglanmasi i¢in perioperatif
anestezi yonetimine oncelik verilmesi tavsiye edilmektedir.

Anahtar sozciikler: Anesteziyoloji, kalga kiriklari, geriatri, tedavi
zamanlamasi, morbidite, mortalite
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INTRODUCTION

Hip fractures are common injuries with an incidence rate of
1.3 million/year worldwide (1). Numerous publications have
reported that surgical treatment is associated with better an-
atomical result, shorter hospital stay, and rehabilitation peri-
od (2,3). However, high postoperative complication and mor-
tality rates in these patients are still bothersome. In addition,
comorbidities, age, and male gender have been described as
other causes of poor prognosis (4).

In particular, preoperative risk stratification and patient op-
timization must be particularly considered in geriatric pop-
ulation. Both the increased incidence and high cost even
though poor clinical outcomes are challenges for anesthesi-
ologists and orthopedic surgeons (5). Anesthesiologists play
a major role in this aspect and the most important compo-
nent of perioperative patient management is rapid and ap-
propriate preoperative evaluation. However, no consensus
exists on the optimal surgery time for this fragile, geriatric
patients. Current studies recommend surgery within the first
24-36 hours, or 48 hours after hospital admission (5,6). An
unforeseen delay in surgery has been reported to increase
the number and severity of complications, as well as the cost
and length of the hospital stay (7). Therefore, the anesthesi-
ologists must accelerate the preoperative optimal and safe
evaluation of the patient.

Generally, changes in optimal surgery times may be due to
avoidable reasons like scheduling errors, shortage of materi-
als, and inadequate preoperative evaluation, or unavoidable
reasons like emergency cases intervening in the daily sched-
ule, unexpected changes in the patients’ medical status (8).
Nowadays, the increased number of preanesthesia assess-
ment clinics support these problems (9). This is very import-
ant for secure and on-time anesthetic practice since by this
way, anesthesia-related risk factors and high-risk patients
are detected early and patients are prepared physically and
psychologically for anesthesia without any delay (10). Except
those, there is controversy about the effect of type of anes-
thesia for the prognosis of these patients. Mayordomo-Cava
et al. operated nonagenarians with hip fracture under spinal
anesthesia (SA) and showed a decreased rate for the 30-day
mortality (11). However, different guidelines recommend ei-
ther the use of both anesthesia techiques or only local anes-
thesia (12-16). In order to reduce postoperative delirium, and
to facilitate early mobilization, some authors prefer the use
of SA (11). In a recently published Cochrane review, no sta-
tistically significant differences was found in 30-day mortal-
ity as well as the rates of serious respiratory, cardiovascular,
cerebral, or renal complications or for the length of hospital
stay in patients who had either regional (R) or general anes-
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thesia (GA) for hip fracture surgery (17). Of note, the level of
evidence was low, and the studies were underpowered (17).

In this study, we aimed to determine the factors leading to
delay of hip fracture surgery in the elderly at our institution.
Herein, we specifically investigated issues related to rapid
preoperative optimization of this patient group for improved
postoperative outcomes and quality of treatment. This inves-
tigation may increase the sensitivity of the problem to both
anesthesiologists and orthopedic surgeons as well as other
clinicians consulting them and health professionals in hospi-
tal management for better outcomes.

MATERIAL and METHODS

Institutional Clinical Research and Ethics Committee approval
(KA 19/420) was obtained for the current study.

We retrospectively evaluated a total of 240 geriatric patients,
who underwent hip fracture surgery in an academic tertiary
care unit, between January 2017 and December 2019. Using
the patients’ medical records, we analysed the demograph-
ic data (age, gender, body mass index (BMI)), comorbidities,
American Society of Anesthesiologists physical status classifi-
cation (ASA), preoperative ejection fraction (EF), the time be-
tween hospital admission and surgery, surgical method (pros-
thesis or osteosynthesis), duration of surgery and anesthesia,
type of anesthesia, need for blood transfusion, duration of
intensive care unit (ICU) stay-if transferred to ICU, duration of
hospital stay after surgery, complications during and after sur-
gery, and the 30-day mortality and morbidity. Patients under
the age of 60 years, and those with a history of polytrauma
were excluded from the study.

We determined the 30-day morbidity and mortality rates in
association with time-to-surgery as the primary outcome.
The factors leading to delay for surgery, and the incidence of-
postoperative survival (survivor: alive at the end of the study
period) and death (non-survivor: noted as deceased at the
end of the study period) were also analysed.

A study flow diagram is shown in Figure 1.
Anesthesiological Management

The preference for either RA or GA techniques depended on
the responsible anesthesiologists’ decisions. Patients who
were not appropriate for RA, or if the anesthesiologists did
not feel themselves safe enough to perform a RA technique,
those patients were treated under GA. Spinal anesthesia
was performed by central neuraxial block at mainly L-L, lev-
els with heavy marcaine. On the other hand, GA was done
through a smooth induction with a titrated hypnotic agent,
an opioid, and a short-lasting neuromuscular agent for endo-
tracheal intubation.
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Hip fracture surgery at geriatric age
between 2017 and 2019
at an academic tertiary care unit

Excluded:
Age < 60 years
Polytrauma

Enrollment

retrospective review of 240 patients

‘ Anesthesia Technique ‘

General anesthesia (GA)(n=30)
Regional anesthesia (RA)(n=210)

Primary Study Outcome

Secondary Study Outcome

30-day mortality: 1.3%

30-day morbidity: 7.9%

Figure 1: Study flowchart.

Statistical Analysis

Statistical analysis was performed by using IBM"Statistical
Package for the Social Sciences (SPSS°) version 25.0 software
(IBM Corporation, Armonk, NY, US). Kolmogorov-Smirnov
test was used to investigate the normal distribution. Cate-
gorical data were expressed as numbers (n) and percentages
(%), while quantitative data were expressed as mean = SD and
median (min-max). The mean differences between groups
were compared mainly by Student’s t test, while the Mann-
Whitney U test was applied for the comparisons of continu-
ous variables that were not normally distributed. Pearson’s x?
test was used in the analysis of categorical data unless other-
wise stated. The Continuity corrected x? test was used in all 2
x 2 contingency tables to compare the categorical variables,
when one or more of the cells had an expected frequency
of 5-25. Fisher’s exact test was used when one or more of
the cells had an expected frequency of five or less. Fisher—
Freeman—Halton test was used in all R x C contingency tables
to compare categorical variables when one-fourth or more
of the cells had an expected frequency of five or less. Multi-
ple logistic regression analyses (LR) via Forward LR procedure
were applied to determine the best predictor(s) of morbidity
and mortality. Any variable with p value <0.10 in a univariable
test was accepted as a candidate for the multivariable mod-
elling along with all known variables of clinical importance.
Odds ratios, 95% confidence intervals and Wald statistics for
each independent variable were also calculated. A p value
less than 0.05 was considered statistically significant.
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RESULTS

In this study, 240 patients with hip fracture between Janu-
ary 2017 to December 2019 were analysed retrospectively
through their medical records. The mean age of the patients
was recorded at 71.8 + 16.6 years, with females comprising of
73.3% of the patients. 87.5% of our patients had spinal anes-
thesia, while the rest (12.5%) of them had general anesthesia
(Table 1). The median time between the patient’s admission
to hospital and the time of operation was identified to be 24
hours. The surgery of 6.3% of patients was delayed beyond
24 hours due to patients’ pre-existing medical condition. The
hospital stay was recorded at a range of 2-23 days, with a me-
dian duration of 5 days (Table I).

Among the survivors (225 patients), at the end of 30 days,
26 had GA, while only 4 patients had GA in the non-survivors
group (15 patients). This ratio didn’t make any difference at
30-day mortality (Table II, p=0.025).

Intraoperative adverse events (hypo/hypertension, brady-
cardia and hypoxia) requiring medical intervention were sim-
ilarly present between the patients with or without 30-day
mortality. At least one complication developed in the first
postoperative 48 hours in 92.5% of the patients. Approx-
imately 29.6% of the patients were transferred to ICU for
postoperative care. The 30-day mortality and morbidity rates
of 240 patients involved in the study were 1.3%, and 7.9%,
respectively. The factors that significantly increased the 30-
day mortality and morbidity were higher ASA scores, pre-ex-
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Table I: Demographic and Clinical Characteristics of the Study
Patients

Characteristics Value

Age; (mean = std. dev) (years) 71.8+16.6
Gender

Female; n (%) 176 (73.3)

Male; n (%) 64 (26.7)
ASA

1; n (%) 15 (6.3)

2;n (%) 151 (62.9)

3;n (%) 70(29.1)

4;n (%) 4(1.7)
Number of delayed surgeries; n (%) 15 (6.3)
Time to operation; (median) (range) (days) 1(0-7)
Type of anesthesia

General; n (%) 30(12.5)

Regional; n (%) 210 (87.5)

Duration of anesthesia; (median) (minutes)

(range) 150 (45-420)

Duration of surgery; (median) (minutes)

(range) 120 (30-400)

Admission to ICU; n (%) 71(29.6)
Length of stay in ICU; (median) (days) (range) 0 (0-16)
Length of stay in hospital; (median) (days) 5 (2-23)

(range)

ASA: American Society of Anesthesiologists physical status classification,
ICU: Intensive Care Unit.
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isting heart valve diseases, congestive heart failure, chronic
kidney disease, and longer ICU and hospital stay. Although
there was no significant difference in postoperative compli-
cations among the patients, the incidence of urinary tract in-
fections was significantly higher in survivor group of patients
(p=0.003) (Table Il, Table IlI).

DISCUSSION

Our findings from this retrospective study demonstrated that
ASA scores and functional status play significant roles in de-
termining the time of surgery of elderly hip fracture patients
and thereby their prognosis. In this study, the time of surgery
within 48 hours was found to be independently associated
with 30-day mortality and morbidity.

Earlier studies have claimed that surgical delay beyond two
calendar days doubles the risk of death rate in the first post-
operative year (18). McGuire et al. and Gdalevich et al. re-
ported that a delay of two or more days between admission
and surgery time was associated with significantly increased
mortality (18,19). In contrast, surgery performed in less than
24 hours was associated with shorter hospital stays (20). In
another study, patients of similar age and comorbidities had a
mortality of 10.1% to 21.8% with respect to surgery within or
beyond 6 hours, respectively (21). On the other hand, in a ret-
rospective study of 8383 patients, Grimes et al. reported that
the timing was not associated with short or long-term mor-
tality when acute medical status was controlled and surgery
was performed within 24 hours (22). Moran et al. could not

Table II: Demographic and Clinical Data of Survivors* and Non-Survivors*

Patient Characteristics

Survivor® (n=225)

Non-Survivor* (n=15)

Age; (mean = std. dev.) (years) 71.1+16.6 81.7+13.4 0.016%
Gender

Female; n (%) 166 (73.8) 10 (66.7) 0.553%

Male; n (%) 59 (26.2) 5(33.3)
ASA

1; n (%) 15 (6.7) 0 (0)

2; n (%) 148 (65.8) 3 (20) <0.0019]

3;n (%) 60 (26.7) 10 (66.7)

4; n (%) 2(0.9) 2(13.3)
Number of delayed surgeries; n (%) 12 (5.3) 3 (20) 0.057%
Median Time to operation; (days) 1(0-7) 1(0-3) 0.186¥%
Goneral and Regional R 199 w11 0.0251
Admission to ICU; n (%) 60 (26.7) 11 (73.3) <0.001%
Median length of stay in ICU; (days) 0(0-5) 1(0-16) <0.001¥
Median length of stay in hospital; (days) 5(2-17) 7 (3-23) 0.003¥

+: Student’s t test, ¥: Fisher’s exact probability test, q|: Fisher Freeman Halton test, ¥: Mann Whitney U test.*: For the definitions of “Survivor” and
“Non-survivor” please refer to main text, ASA: American Society of Anesthesiologists physical status classification, ICU: Intensive Care Unit.

JARSS 2023;31(4):372-379
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Table Ill: Postoperative Complications® and 30-Day Morbidity Rates Between Survivors* and Non-Survivors*

Complications

Survivor* (n=225)

Non-Survivor* (n=15)

Post-operative complications®; n (%), (total) 208 (92.4) 14 (93.3) >0.999t
Respiratory system?; n (%) 9(4.0) 1(6.7) 0.482%
Cardiovascular system?; n (%) 99 (44.0) 8(53.3) 0.663%
Neurological system?; n (%) 26 (11.6) 2 (13.3) 0.6897
Urinary tract?; n (%) 30(13.3) 7 (46.7) 0.003t
Endocrine system?; n (%) 9(4.0) 1(6.7) 0.482%
Gastrointestinal system?; n (%) 3(1.3) 0(0.0) >0.999t
Others® **; n (%) 164 (72.9) 8(53.3) 0.137%
Need for ICU admission; n (%) 5(2.2) 2 (13.3) 0.064%
30-day morbidity 14 (6.2) 5(33.3) 0.003t

+: Fisher’s exact probability test, #: x2 test with continuity correction, p<0.05: significant, ICU: Intensive Care Unit, : Patients may have developed
more than one complications, *: The total number of patients who were suffering from post-operative complications, *: For the definitions of “Survi-
vor” and “Non-survivor” please refer to main text, **: Others; post-operative bleeding, infection, electrolyte imbalance, and pain requiring treatment

other than the standard regimen.

conclude the contribution of delay in surgery to an increased
mortality rate. In his study, no significant difference could
be demonstrated between patients planned for surgery on
time or planned for surgery with a delay. Even a delay up to
4 days in patients without acute comorbidities was shown to
have no effect on their results (23). Another study highlighted
stability in patients receiving early surgery, where “stability”
was defined according to individual treating physician (25).
Nevertheless, the authors showed that a delay longer than
4 days significantly increased the mortality rate (18). These
conflicting results may result from other factors beyond the
timing of the surgery.

In the current study, we demonstrated that a waiting time
of 24 hours was not associated with the mortality rate in pa-
tients with acute hip fractures. As patients were retrospec-
tively collected, those who died after 1 year had a maximum
3 days’ delay in the surgery, while patients who survived after
1 year had 7 days of delay in surgery. This compromises that,
more than timing of surgery, other factors should be have
playing roles in these ratios. So we should ask the question of
the necessity for delays in surgery. In a meta-analysis by Shiga
et al., no benefit of early surgery was demonstrated in old-
er patients with high baseline risk, which might be because
of the association between underlying risk of age and 1-year
mortality in most of the retrospective studies that were in-
cluded (7).

In our department, a delay in surgery of less than 48 hours
is usually implemented unless the patient needs detailed
preoperative examination to stabilize any pre-existing medi-
cal condition. This protocol is similar to studies that consider
medical status, sex, and age of patients as the main predic-
tors of mortality (18,21,25). A multidisciplinary team in our
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hospital evaluates the patients preoperatively for risk strati-
fication. Although surgical interventions improve the quality
and duration of life, the adverse effects of surgery such as car-
diac complications, infection and cognitive disorders must be
evaluated. Urinary tract infection has been the main cause of
mortality in our patient group. Although the mortality rates
within 30 days and at 1 year in our study were lower than
similar studies in the literature, the influencing factors were
the same (18,24,25). Similarly, in another study, 1-year mor-
tality was reported at 18.4%, which was mainly influenced
by higher ASA score and age (25). A meticulous and imme-
diate surgical care provided during early postoperative care
also improved the quality and outcomes of the surgical care.
Therefore, we probably induced the beneficial effect by elim-
inating high ASA scores and poor medical status.

In fact, we do not claim the necessity of a preoperative med-
ical condition stabilization time that was highlighted by Ken-
zora et al. (26). However, higher rate of ICU admission and
a longer stay in the ICU suggests the existence of compara-
tively serious co-morbidities and higher ASA status in these
patients. Higher ASA scores may cause longer ICU stays, and
may affect the overall mortality rate.

Generally, the surgery is performed as soon as the patient’s
preoperative status is optimal, but this involves the anaes-
thesiologist’s opinion, the orthopedic surgeon’s preference,
and availability of the operating room. Nevertheless, undue
delay, especially in young and comparably healthier patients,
is prevented in our hospital.

In a few studies, association between anesthesia type and
mortality after hospital discharge were evaluated. In one of
them, Neuman et al. reported that RA patients had a low-
er odds for mortality when compared with patients treated

JARSS 2023;31(4):372-379



under GA (27). In contrast, Patorno et al found no difference
between RA, GA, and combined groups when investigating
in-hospital mortality. However, the included patients were 18
years of age and older, and this study enrolled only patients
who had hip fracture repair after a 2-day hospital stay (28). In
another retrospective cohort study, in-hospital mortality and
morbidity varied among 3 different anesthesia types as GA,
RA, or when RA was converted to GA labeled as the conver-
sion group (Cv). Both GA and Cv was found to be associated
with higher in-hospital mortality and a shorter time to expir-
ing. Moreover, the GA group experienced more discharges
to a health care facility and had a longer time to discharge
compared with the RA group (5). Interestingly, in the setting
of slightly different inclusion and exclusion criteria, Brox and
colleagues found no statistically significant differences in
mortality risk at 30-day, 3-month, and 1-year between RA
and GA (29). On the other hand, the effect of anesthesia type
might play a greater role in the immediate postoperative pe-
riod, short-term outcomes might be more closely related to
anesthesia type when compared to long-term outcomes, as
was shown by Qui et al. (5). The decision for the type of an-
esthesia should be selected carefully after individual risk and
benefit assessment. In patients who underwent SA had im-
proved pain scores and pain satisfaction, as well as less opiate
requirement when compared to those who underwent GA in
such a group of hip arthroplasty population (30). Further-
more, the rate of complications and postoperative cognitive
dysfunction were also less in patients after SA than those af-
ter GA (31,32). However, SA is associated with relative hypo-
tension, which might place additional strain on the heart; as
a result, SA may not be recommended for patients who have
significant aortic stenosis or coronary artery disease (33). For
hip fracture surgery, no particular anesthesia management
has been suggested to yet, SA and GA methods are repre-
sented to be the most often used techniques (32-36).

However, we didn’t aim to investigate the effect of anesthesia
types for mortality and morbidity in this study. The effect of
time passing until the date of surgery on patients’ mortality
and morbidity was more interesting for us, to investigate.

Nevertheless, we had GA in very limited number of patients.
As our patients admitting to our hospital are more well-cared
and with middle-high socio-cultural levels, RA was commonly
appropriate to perform. However, the choice of anesthesia
technique didn’t change the mortality and morbidity rates of
our study group.

As for the complications following surgery, we found that
92.5% of patients had at least one postoperative complica-
tion. Due to the retrospective collection of the data, we can’t
interpret the timing and superemposing of the complications.

JARSS 2023;31(4):372-379

Ayhan A. et al.

This study had a few limitations. A selection bias might be
introduced on the basis of the patients that were presented
and admitted to our hospital that is not designated primar-
ily as a trauma center. In addition, the study consisted of a
small sample size. Further, the preoperative medical statuses
of the patients were frequently in an optimal state. As we did
not have a written consensus about the timing of surgery for
these patients, we planned the surgery as soon as the patient
was ready, which resulted in a wide range of surgery times.

CONCLUSION

In conclusion, our findings do not encourage a mandatory,
rapid surgery in the first 24-48 hours for hip fracture patients.
Nevertheless, we cannot exclude the effect of timing on
the prognosis. However, other factors, especially ASA score,
should not be underestimated. Thus, anesthesiologists play
a crucial role in planning and scheduling of these surgeries.

AUTHOR CONTRIBUTIONS

Conception or design of the work: EK

Data collection: AA, CY, NA

Data analysis and interpretation: AA, EK

Drafting the article: AA, CY, NA

Critical revision of the article: EK

Other (study supervision, fundings, materials, etc): EK

The author (AA, EK, CY, NA) reviewed the results and approved
the final version of the manuscript.

REFERENCES

1. Chatterton BD, Moores TS, Ahmad S, Cattell A, Roberts PJ.
Cause of death and factors associated with early in-hospital
mortality after hip fracture. Bone Joint J 2015;97-B(2):246-
51.

2. Bilsel K, Erdil M, Gulabi D, Elmadag M, Cengiz O, Sen C.
Factors affecting mortality after hip fracture surgery: A
retrospective analysis of 578 patients. Eur J Orthop Surg
Traumatol 2013;23(8):895-900.

3. Donegan DJ, Gay AN, Baldwin K, Morales EE, Esterhai
JL Jr, Mehta S. Use of medical comorbidities to predict
complications after hip fracture surgery in the elderly. J Bone
Joint Surg Am 2010;92(4):807-13.

4. Frost SA, Nguyen ND, Black DA, Eisman JA, Nguyen TV. Risk
factors for in-hospital post-hip fracture mortality. Bone
2011;49(3):553-8.

5. Qiu C, Chan PH, Zohman GL, et al. Impact of anesthesia
on hospital mortality and morbidities in geriatric patients
following emergency hip fracture surgery. J Orthop Trauma
2018;32(3):116-23.

Lewis PM, Waddell JP. When is the ideal time to operate on
a patient with a fracture of the hip? A review of the available
literature. Bone Joint J 2016;98-B(12):1573-81.

377



Delay in Geriatric Hip Fracture Surgery

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Shiga T, Wajima Z, Ohe Y. Is operative delay associated with
increased mortality of hip fracture patients? Systematic
review, meta-analysis, and meta-regression. Can J Anaesth
2008;55(3):146-54.

Jawaid M, Moosa FA, Jaleel F, Khalique A. Operations:
Cancellationn the intended day of surgery. Prof Med J
2014;21(1):1-4.

Chan FWK, Wong FYY, Cheung YS, Chui PT, Lai PBS. Utility of
a preoperative assessment clinic in a tertiary care hospital.
Hong Kong Med J 2011;17(6):441-5.

Goldenberg E, Saffary R, Schmiesing C. New role for the
anesthesia preoperative clinic: Helping to ensure that surgery
is the right choice for patients with serious illness. Anesth
Analg 2019;129(1):311-5.

Mayordomo-Cava J, Abasolo L, Montero-Fernandez N, Ortiz-
Alonso J, Vidan-Astiz M, Serra-Rexach JA. Hip fracture in
nonagenarians: Characteristics and factors related to 30-day
mortality in 1177 patients. J Arthroplasty 2020;35(5):1186-
93.

Griffiths R, Alper J, Beckingsale A. AAGBI Guidelines: man-
agement of proximal femoral fractures 2011. Anaesthesia
2012;67:85-98.

Royal College of Physicians (UK), National Clinical Guideline
Centre (UK). National Clinical Guideline Centre (UK).
The Management of Hip Fracture in Adults. NICE Clinical
Guidelines, No. 124. London: Royal College of Physicians (UK);
2011. https://www.ncbi.nlm.nih.gov/books/NBK83014/.

American Academy of Orthopaedic Surgeons. Management
of hip fractures in the elderly. American Academy of
Orthopaedic Surgeons; 2014. http://www. aaos.org/
research/guidelines/HipFxGuideline.pdf.

Mak JCS, Cameron ID, March LM, National Health and
Medical Research Council. Evidence-based guidelines for the
management of hip fractures in older persons: An update
Med. J Aust 2010;192(1):37-41.

Scottish Intercollegiate Guidelines Network, Scottish
Intercollegiate Guidelines Network. Management of hip
fracture in older people. National clinical guideline 111. In:
SIGN Edinburgh, editor. Edinburgh: SIGN; 2009. www.sign.
ac. uk/pdf/sign111.pdf.

Guay J, Parker MJ, Gajendragadkar PR, Kopp S. Anesthesia for
hip fracture surgery in adults. Cochrane Database Syst Rev
2016;2(2):CD000521.

McGuire KJ, Bernstein J, Polsky D, Silber JH. The 2004 Marshall
Urist award: Delays until surgery after hip fracture increases
mortality. Clin Orthop Relat Res 2004;428:294-301.
Gdalevich M, Cohen D, Yosef D, Tauber C. Morbidity and
mortality after hip fracture: The impact of operative delay.
Arch Orthop Trauma Surg 2004;124(5):334-40.

Orosz GM, Magaziner J, Hannan EL, et al. Association of

timing of surgery for hip fracture and patient outcomes.
JAMA 2004;291(14):1738-43.

378

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Dorotka R, Schoechtner H, Buchinger W. The influence of
immediate surgical treatment of proximal femoral fractures
on mortality and quality of life. Operation within six hours of
the fracture versus later than six hours. J Bone Joint Surg Br
2003;85(8):1107-13.

Grimes JP, Gregory PM, Noveck H, Butler MS, Carson JL. The
effects of time-to-surgery on mortality and morbidity in
patients following hip fracture. Am J Med 2002;112(9):702-9.

Moran CG, Wenn RT, Sikand M, Taylor AM. Early mortality
after hip fracture: Is delay before surgery important? J Bone
Joint Surg Am 2005;87(3):483-9.

Smektala R, Endres HG, Dasch B, et al. The effect of time-to-
surgery on outcome in elderly patients with proximal femoral
fractures. BMC Musculoskelet Disord 2008;9:171.

Doruk H, Mas MR, Yildiz C, Sonmez A, Kyrdemir V. The
effect of the timing of hip fracture surgery on the activity of
daily living and mortality in elderly. Arch Gerontol Geriatr
2004;39(2):179-85.

Kenzora JE, McCarthy RE, Lowell JD, Sledge CB. Hip fracture
mortality. Relation to age, treatment, preoperative illness,
time of surgery, and complications. Clin Orthop Relat Res
1984;186:45-56.

Neuman MD, Rosenbaum PR, Ludwig JM, Zubizarreta JR,
Silber JH. Anesthesia technique, mortality, and length of stay
after hip fracture surgery. JAMA 2014;311(24):2508-17.

Patorno E, Neuman MD, Schneeweiss S, Mogun H,
Bateman BT. Comparative safety of anesthetic type for hip
fracture surgery in adults: Retrospective cohort study. BMJ
2014:348:g4022.

Brox WT, Chan PH, Cafri G, Inacio MCS. Similar mortality
with general or regional anesthesia in elderly hip fracture
patients. Acta Orthop 2016;87(2):152-7.

Greimel F, Maderbacher G, Zeman F, Grifka J, Meissner W,
Benditz A. No clinical difference comparing general, regional,
and combination anesthesiain hip arthroplasty: Amulticenter
cohort-study regarding perioperative pain management and
patient satisfaction. J Arthroplasty 2017;32(11):3429-33.

Mason SE, Noel-Storr A, Ritchie CW. The impact of general
and regional anesthesia on the incidence of post-operative
cognitive dysfunction and post-operative delirium: A
systematic review with meta-analysis. J Alzheimers Dis
2010;22 Suppl 3:67-79.

Rodkey DL, Pezzi A, Hymes R. Effects of spinal anesthesia in
geriatric hip fracture: A propensity-matched study. J Orthop
Trauma 2022;36(5):234-8.

Hsieh JY, Lin HW. Less incidence of coronary artery disease in
general anesthesia compared to spinal-epidural anesthesia
after total knee replacement: 90-day follow-up period by
a population-based dataset. Eur J Orthop Surg Traumatol
2015;25(5):927-32.

JARSS 2023;31(4):372-379


https://pubmed.ncbi.nlm.nih.gov/31992530/
https://pubmed.ncbi.nlm.nih.gov/31992530/
https://pubmed.ncbi.nlm.nih.gov/31992530/
https://www.ncbi.nlm.nih.gov/books/NBK83014/

Ayhan A. et al.

34, White SM, Altermatt F, Barry J, et al. International
fragility fracture network delphi consensus statement
on the principles of anesthesia for patients with hip
fracture. Anesthesia 2018;73(7):863-74.

35. White SM, Moppett IK, Griffiths R. Outcome by
mode of anesthesia for hip fracture surgery. An
observational audit of 65 535 patients in a national
dataset. Anesthesia 2014;69(3):224-30.

36. Kowark A, Studiengruppe “iHOPE”. Improve hip fracture
outcome in the elderly patient (iHOPE): A multicentre
randomized controlled trial to test the efficacy of spinal
versus general anesthesia. Anaesthesist 2020;69(10):761-4.

JARSS 2023;31(4):372-379 379



