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Abstract

Introduction: Osteoporotic hip fractures are important health problems in geriatric patients. The mortality rate can reach 10% during
admission in hospital and 30% after 12 months. A meta-analysis of 35 independent studies described greater survival among patients who
underwent early surgery. Nevertheless, controversy remains about the acceptable waiting time for surgery. The objective of this study is to
describe the new knowledge on the relationship between surgical delay and mortality.

Methods: The present review was carried out by conducting an electronic search in OVID (Medline and Embase) on hip fracture, mortality
and surgical delay. The search was limited to publications in the last 5 years and in English and Spanish. A total of 73 articles were obtained, of
which 14 were finally selected.

Results: Papers can be grouped into those that fund or not a relationship between surgical delay and mortality. Among the first, different
authors described a strong association between mortality and complexity measured by a comorbidities index (Charlson Comorbidity Index or
American Society of Anaesthesiologists’ score). On the other hand, more studies have shown a strong association between time to surgery and
mortality. A study among 42,230 patients used time as a continuous variable showing that wait time was associated with a greater risk of 30-

day mortality and other complications.

Conclusion: Surgical delay is clearly linked to mortality risk in the different cut-points studied. Elderly patients admitted at hospital with
hip fracture might be operated in the first 24 hours if the clinical conditions allow the surgery process.

Introduction

Osteoporotic hip fractures are important health problems in
geriatric patients. A total of 1.3 million hip fractures was diagnosed
in 1990 [1] and this figure is expected to increase to over 6 million
by 2050 [2]. The mortality rate can reach 10% during admission
in hospital and 30% after 12 months [3,4]. In-hospital mortality
rate is linked to surgical management [5]. A meta-analysis of 35
independent studies recruiting 191,873 patients described greater
survival among patients who underwent early surgery (odds ratio
[OR] 0.74; 95% confidence interval [CI] 0.67-0.81; p<0.001) [6].
Previously, Vidan et al. [7] found delays in surgery to be associated
with increased mortality from day 6 after a fracture. A meta-analysis
of 16 observational studies (n=13,478) showed surgery in the first
24 hours after hospital admission, versus in the first 72 hours, to

reduce patient mortality [8]. The main cause of surgical delays is
the lack of available operating rooms7. Patients whose surgery is
delayed are exposed to inflammation and hypercoagulable states
for longer than those whose surgery is not delayed [8,9].

Clinical stabilization, based on clinical recommendations and
guidelines, on the part of the orthogeriatric team can contribute
to reduce such delays, increasing comorbidity diagnostic precision
[10]. Nevertheless, controversy remains about the acceptable
waiting time for treatment [11]. The proportion of patients
receiving surgery within 36 hours is the quality-of-care indicator
used in the United Kingdom, but hospital adherence ranges from
14.7% to 95.3%12. As well as, surgical delay have been frequently
measured in days13 and compared to early and delayed groups14.
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Perhaps, by this reason, the results of different studies on the effect
of surgical delay on mortality are contradictory. The objective of this
mini-review is to summarize the new knowledge on the relationship
between surgical delay and mortality in elderly patients with hip
fracture.

Methods

The present review was carried out by conducting an electronic
search in OVID (Medline and Embase) using the MeSH construction:
[Hip fractures] AND ([Mortality] or “mortality” [Subheading]) and
([Operative Time] OR “surgical delay” OR “time to surgery”) was
used. The search was limited to publications in the last 5 years; in
English and Spanish; and in human subjects. A total of 73 articles
were obtained, of which 14 were finally selected. Some additional
instructions were added for certain specific objectives where
necessary. In 2 cases, supplementary information was obtained
in the form of references of the selected articles. Details of the
evaluation and selection process of the items are shown in Figure 1.
Thearticles were selected by six investigators based on the following
inclusion criteria: randomized clinical trials, cohort studies, case-
control studies, observational studies, and before-after analyses;
population: geriatric patients with proximal femoral fracture; and
outcomes: short and long-term mortality. The exclusion criteria
were letters to the Editor, case reports, articles with no available
abstract or those with only the abstract published. All the articles
were reevaluated by the authors of the review, and final inclusion
was restricted to those of sufficient quality to afford information
pertinent to the objectives of this review.
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Figure 1: Flow chart study selection procedure used in
literature search.
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Results

Seventy three papers met the selection criteria. Of these,
fourteen have been included in this mini-review. The authors have
found works that can be grouped into those that do not find a
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relationship between surgical delay and mortality and those that
do find this relationship. Among the first, different studies did
not show any association between surgical delay and mortality. A
prospective study on 628 patients with hip fracture did not show
significant differences in in-hospital, 3-month or 1-year mortality
between patients operated within 2 days and those operated after
3 or 4 days after hospital admission. However, there was significant
higher 1-year mortality between patients operated within 4 days
and those with surgery delayed more than 4 days [12]. A reason
may be the different complexity of patients. The mean Charlson
Comorbidity Index (CCI) score was significant higher among
patients delayed more than 4 days. Excluding medically unfit
for surgery patients at admission, there was also no significant
difference at 3-month or 1-year mortality (p=0.384) between
patients operated within 2 days and those with delay of surgery
more than 2 days [12].

Different retrospective studies showed similar results. A
retrospective study in 857 patients identified a relationship between
the surgical delay and in-hospital mortality only when the time for
surgery was higher than 96 hours [13]. In an observational study
in 23,937 patients, the authors concluded than early surgery did
not affect 30-day mortality after hospital discharge. Nevertheless,
early surgery in patients with complex needs (CCCI score of 2 or
higher) was associated with an increase in mortality. The authors
considered than evidence appears unclear in the medical literature
and the association between delay to surgery and perioperative
mortality is still a questionable issue [14]. A study on 499 patients
admitted with a diagnosis of intracapsular hip fracture did not show
an association between in 1-year mortality and surgical delay. Time
to surgery was divided in surgery before 24 hours of admission;
surgery among 24 hours and 72 hours from admission; and surgery
later than 72 hours [15]. The only variable than the authors could
link to mortality was the American Society of Anaesthesiologists
(ASA) classification of Physical Health score. Finally, a prospective
cohort study of 6143 patients did not show any association between
surgical delay and mortality [16].

On the other hand, more studies have shown a strong
association between time to surgery and mortality. In a prospective
observational study in 6638 patients, the authors used different
thresholds (0 to 6 hours; 7 to 12 hours; 13 to 18; hours; 19 to 24
hours; 25 to 36 hours; 36 to 48 hours; and 48 to 72 hours) to know
if time to surgery was linked to 30-day mortality. After adjusting
for confounders (ASA score, age, type of fracture, function,
cognitive situation and gender), surgery before 12 hours improved
1-month survival compared with surgery after 12 hours [17]. Other
prospective cohort study on 418 patients showed than the ASA
score and time to surgery were one-year mortality predictors in the
final regression model. The authors concluded than surgical delay
is a risk factor that has the potential to be modified to improve
survival [18]. In a pre-/postintervention study (3525 pre- and
3007 postintervention patients), the authors observed than having
surgery within 48 hours after hospital admission decreased risk
of death in hospital (HR 0.51, 95%CI 0.41-0.63) and at 1-year
postsurgery (HR 0.72, 95% CI 0.64-0.80) after adjusting by age,
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sex, comorbidities, type of surgery and year [19]. A retrospective
study in 3517 hip fracture surgeries shown an increased risk
of thirty-day mortality with a surgical delay of more than twelve
hours, than twenty-four hours and more than forty-eight hours and
an increased risk of ninety-day mortality with a surgical delay of
more than twenty-four hours. As well as the authors described an
increased risk of 30-day and 90-day mortality with ASA score and
male gender [20].

A population-based wait-time data study among 42,230
patients with hip fracture analyzed the relationship between
time elapsed from hospital arrival to surgery (in hours) and
mortality within 30 days. Compared with 13 731 propensity-
score matched patients who received surgery earlier, patients who
received surgery after 24 hours had a significantly higher risk of
30-day mortality. Restricted cubic spline, logistic regression, and
propensity score models were all adjusted for the same covariates:
age, sex, year, income quintile, rurality, transfer from any health
care institution, medical comorbidity, fracture and surgery type,
Injury Severity Score, surgeon volume and experience, hospital
volume and type, and surgery duration. The authors conclude than
increased wait time was associated with a greater risk of 30-day
mortality and other complications. A wait time of 24 hours may
represent a threshold defining higher risk [21]. Another paper in
1448 consecutive patients showed that the surgery within the first
48 hours was associated with a decreased 1-year mortality rate.

In alogistic regression analysis, intervention between 48 and 72
hours was not reported as a risk factor for mortality, both compared
to early surgery (within 48 hours) and to late surgery (after 72
hours). The authors concluded that the option of operating within
day 3 is not a valid alternative [22]. Other prospective cohort study
analyzed the relationship among 1-year survival and mortality
predictors. 252 patients were included and surgical delay, measured
in days, had a hazard ratio for mortality of 1.07 (95% Confidence
interval= 1.03-1.12) adjusting by gender, age and ASA score [23].
Finally, a retrospective database analysis on 2, 121, 215 patients
undergoing surgical repair of hip fracture showed that compared to
same-day surgery, each additional day of delay was associated with
a significantly higher complication rate. However, next-day surgery
was not associated with an increased risk of in-hospital mortality.
Surgery 2 calendar days (odds ratio: 1.13) and 3+ days (odds ratio:
1.33) after admission was associated with higher mortality rates.
Surgical delay in hip fracture care contributes to patient morbidity
and mortality [24].

Discussion

Although some clinical guidelines recommend surgical
intervention in the first twenty-four hours after hospital admission
for hip fracture, the results found in the review are contradictory
[25-27]. Five studies included [11-15] did not find any association
between time to surgery and mortality or they found this association
after an important surgical delay (more than 96hours) [12,13].
Excepted a study with 23,937 patients [14], the rest of the studies
have small samples and they emphasize the complexity of the case
(estimated by ASA or CCI) than the surgical delay. Nevertheless,

seven studies [17-24] did describe a link between time to surgery

Biomedical Journal of
Scientific & Technical Research (BJSTR)

and short and long-term mortality adjusting by confounder
variables. As well as, this higher risk of mortality associated with
surgical delay is linked to higher risk of complications too [17]. In
fact, one of the studies analyzed by the first time the surgical delay
as a continuous variable in hours [21] describing an association
between time to surgery and complications and death.

The authors of this study argued than a wait time of 24
hours may represent a threshold defining higher risk because
complications increased when surgery was delayed after this
time, irrespective of the complication, follow-up period, or patient
subgroup assessed [21]. As well as, surgical delay higher than 24
hours increase the risk of wound infection (OR=3.48 (95%CI 1.1-
10.8) [28] and a prospective study on 568 patients described an
association between surgical delay and hospital length of stay and
complications [29]. This result agrees with the conclusions of a
previous meta-analysis [6] that shown a reduced risk of mortality
in patients underwent surgery in the first 24 hours after hospital
admission. As Vidan et al. [7] shown, the second cause to delay the
surgery was an acute medical condition and, by this reason, the
orthogeriatric approach have shown a reduction in complication
rate and mortality during hospital admission [30]. The conclusion
of this bibliographic review is that surgical delay is clearly linked to
mortality risk in the different cut-points studied. Elderly patients
admitted at hospital with hip fracture might be operated in the first
24 hours if the clinical conditions allow the surgery process.
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