International Orthopaedics (2019) 43:441-448
https://doi.org/10.1007/500264-018-3936-5

ORIGINAL PAPER

@ CrossMark

Reasons for delaying surgery following hip fractures and its impact
on one year mortality

Alejandro Lizaur-Utrilla™@® - Blanca Gonzalez-Navarro' - Maria F. Vizcaya-Moreno? - Francisco A. Miralles Mufioz' -
Santiago Gonzalez-Parrefio’ - Fernando A. Lopez-Prats?

Received: 10 January 2018 /Accepted: 5 April 2018 /Published online: 9 May 2018
© SICOT aisbl 2018

Abstract

Purpose The purposes of this study were to identify the reasons for delayed surgery following hip fractures and analyze the
impact of these reasons on 1-year mortality.

Methods A prospective cohort study of 1234 patients with mean age of 83.1 (range 65-92, SD 8.0) who underwent hip fracture
surgery compared three subgroups: (1) surgery within two days from admission (609 patients); (2) delayed surgery for medical
reasons (286); and (3) delayed surgery for organizational causes (339). Medical reason was defined as the need of medical
optimization of the patient prior to surgery. Pre-operative assessment was performed by the American Society of
Anesthesiologists (ASA) score, Charlson Comorbidity Index (CCI), Hodkinson mental status, Katz index for activities of daily
living, and Short-Form (SF-12) questionnaire. Univariate analyses were used (chi-square and Fisher exact or Mantel-Haenszel
tests for categorical data, and variance analysis, Student ¢ test, or Mann-Whitney U test for continuous data). Logistic regression
models were used for influence of variables on complications and one year mortality.

Results There were no significant differences in complications or one year mortality rates between patients with surgery within
two days and those with delayed surgery for medical reasons. However, the patients with delayed surgery for organizational
causes had significant higher rates of both complications and one year mortality compared to the other two groups (p = 0.001).
Conclusions This study suggests that waiting time for hip fracture surgery more than two days was not associated with higher
complication or mortality rate if waiting was to stabilize patients with active comorbidities at admission, compared to stable
patients at admission with early surgery. Although early surgery within two days from admission is desirable for stable patients at
admission, in patients with complex comorbidities, the surgery should be performed once they are optimized. However, the
patients with delayed surgery for organizational reasons had a significant higher rate of post-operative complications and one year
mortality compared to the other two groups.
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Introduction morbidity and mortality. In the literature, one year mortality has
been estimated to range from 14 to 36% [1]. Several studies

Hip fractures in elderly patients are currently a serious medical, =~ have suggested that surgery delayed longer than 48 hour may
social, and economic healthcare problem and are related to high ~ lead to increased risk of pressure sores, major medical compli-
cations, surgical site infection, decreased patient outcome mea-
sures, and both in-hospital and one year mortality [2—4]. Based
54 Alejandro Lizaur-Utrilla on this, a stringent timeline for surgery within 48 hours after hip
lizaurl @telefonica.net fracture has been advocated by some clinical guidelines and the
rate of surgeries performed within that time has been considered
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On the other hand, although surgery for hip fracture is
desirable to be performed as soon as possible, this early sur-
gery may not always be feasible due to patient-related [2] or
organizational reasons [9, 10]. An important limitation of the
literature is the lack of information on the reasons for surgery
delay. In addition, most studies on the timing of surgery in
patient with hip fracture considered that each group, early or
delayed surgery, was homogeneous and the authors did not
report details on the reasons that delayed surgery. Few studies
have focused on the reasons for surgical delay [11, 12]. Some
authors have suggested that patients with medically necessary
delays may be less likely to die with longer wait times than if
they received early surgery [7, 11, 13]. To our knowledge, no
studies have analyzed the additive effect of the delay reasons
on mortality following hip fractures.

The purposes of this study were to identify the reasons for
delayed surgery following hip fractures and analyze the im-
pact of these reasons on one year mortality.

Material and methods

A prospective cohort study was approved by our institutional
review board, and informed consent was not required because
this was considered service evaluation. The study population
consisted in consecutive patients with hip fractures underwent
surgery at our center between January 2011 and December
2016. The inclusion criteria were patients aged 65 years or
older. The exclusion criteria were previous hip fracture history,
multiple fractures requiring surgery, diagnostic of cancer at ad-
mission or pathological fracture, and periprosthetic fracture.
Patients who received total hip replacement were excluded be-
cause our indication for this procedure was patient younger than
70 with good healthy status, and this could be a bias on patient
selection. Patients who received conservative treatment, usually
ASA-V, or who died before operative treatment were also ex-
cluded. For this study, patients with hip fracture occurred more
than 24 hours before admission were not included in order to
give all participants the same probability of exposure to the
timing of surgery and avoid any kind of time-related bias.

Our centre is a regional university hospital of the national
public health system with an orthopaedic surgery department that
provides cares for patients with acute injuries. Our treatment
strategy for hip fracture was to perform surgery as early as pos-
sible. Time to surgery was defined as the days from admission to
when surgery was performed. Delayed surgery was defined as
the operation performed later than two days after admission.

The patients who had surgery delay were categorized into
those due to medical reasons and those due to organizational
reasons. The medical reason was defined [7] as the need of
medical optimization of the patient to judge of the internist or
anesthesiologist, including evaluation or treatment of acute
medical condition at admission, such as pneumonia,
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uncontrolled heart condition, severe electrolyte imbalance, se-
vere exacerbation of chronic disease (e.g., cardiopulmonary,
hemodialysis), or antiplatelet therapy reversal. Other antico-
agulant drugs such as aspirin or vitamin K antagonists, uncon-
trolled diabetes mellitus, or uncomplicated urinary tract infec-
tion were not causes for surgical delay. The organizational
reason for delayed surgery was defined [11] when there were
no active medical problems, such as admission on weekend or
holidays, operating room or surgeon not available, unavail-
ability of operating room time, waiting medical consultation
for chronic conditions without exacerbation, or waiting labo-
ratory results.

Evaluations

Patients were assessed pre-operatively and post-operatively at
six weeks, and then every three months with a minimum
follow-up of 12 months unless death occurred before that. If
the patient did not return for examination, their families were
interviewed by telephone.

The exposure of interest was the reason for surgery delay
more than two days as mentioned above. The primary out-
come was one year mortality after surgery of the fracture.
Mortality after discharge was assessed by our institutional
register. In addition, our centre is a public hospital and its
administration database is linked to all primary healthcare
centres, remaining hospitals of our community, and the nation-
al mortality register. The secondary outcomes were rate of
major complication [5] including wound infection, deep vein
thrombosis or thromboembolism, cerebrovascular accident,
myocardial infarction, congestive heart failure, and
pneumonia.

A standardized protocol for co-management of these pa-
tients between orthopaedic surgeons and a specific team of
internists was used at our hospital from admission, as we
had previously published [14]. At the admission, routine eval-
uation included hip and chest radiographs, electrocardiogra-
phy, laboratory data, and clinical assessment by a surgeon,
internist, and anesthesiologist. Pre-operative stabilization,
suitability of previous medical treatments, and clinical control
were performed by internists from admission to discharge.

Health status was pre-operatively assessed by the American
Society of Anesthesiologists (ASA) score [15] as dichotomous
variable (I-II low risk, III-IV high risk) and Charlson
Comorbidity Index (CCI) [16] categorized as dichotomous var-
iable (0-2 points for low mortality risk, and 3 or more points for
high risk). Mental status at admission was measured by the
Hodkinson’s abbreviated mental test 0—10 score [17], where 6
or less suggested dementia. Preinjury physical function was
assessed using the Katz index [18] for activities of daily living
(ADL), where full independence was defined as the ability to
do all six ADL without assistance, partial dependence as the
ability to do four or five activities without assistance, and total
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dependence as the ability to do three activities or fewer without
assistance. Pre-injury quality of life was assessed by the Short-
Form (SF-12) questionnaire [19] (physical and mental compo-
nents measured independently), transformed into 0—100 scale,
and where lower score indicated worse outcome.

Statistical analysis

A posteriori power analysis of the study was performed in
relation to the differences of one year mortality between
groups. Considering a minimum size of 286 patients in each
group, an effect size of d = 1.81 and a power of 0.83 for alpha
5% were obtained, which were considered adequate.

Statistical analyses were conducted with IBM-SPSS v. 15
software. Normal distribution was assessed by the
Kolmogorov-Smirnov test. For univariate analysis, categorical
variables were analyzed by the chi-square test or non-
parametric Fisher exact and Mantel-Haenszel tests. For contin-
uous variables, variance analysis, Student ¢ test, or Mann-
Whitney U test were used. A multivariate model was conducted
by logistic regression models, using the variables that showed
any difference in univariate analysis (p < 0.25) as independent
variables and the presence of complications and 1-year mortal-
ity as dependent variables. An odds ratio (OR) with 95% con-
fidence interval (CI) for risk factors was used. A p value of less
than 0.05 was considered significant in all tests.

Results

Over the study period, there were 1324 hip fracture admis-
sions in patients with mean age of 83.1 (range, 65-92; SD,
8.0). All patients were admitted on the same day of injury.
Of them, 91 (6.8%) were excluded for study, 27 (2.0%)
had non-surgical treatment, 49 other (3.6%) died during
their hospital stay, and 15 (1.1%) had other exclusion
criteria. The remaining 1234 patients were study cohort.
Of them, 609 (49.3%) received surgery within two days
from admission (non-delay group) and 286 (23.2%) had
delayed surgery due to medical reasons and 339 (27.5%)
due to organizational reasons according to our criteria.
Baseline patient characteristics are shown in Table 1. As
expected, there were significant differences in ASA and
Charlson scores (p =0.001) between the medical delay
reasons group and the other groups. Activities of daily
living (Katz index) were significantly better in the organi-
zational delay reasons group (p =0.001).

The mean time to surgery was 4.1 (range, 3—-20; median,
3.7) days in patients in the medical delay reasons group, and
3.9 (range, 3—5; median, 3.2) days in the organizational delay
reasons group. The reasons of surgical delay are shown in
Table 2. The most common reasons for medical delay were
exacerbation of a chronic chest condition (23.8%), antiplatelet
therapy reversal (23.1%), and correctable cardiac arrhythmia
(14.73%), and for organizational delay were unavailable

Table 1 Baseline patient

characteristics No delay Medical delay Organizational delay p value
n=:609 n=286 n=339

Age (year) 83.5 (8.1) 83.3(7.9) 82.4 (7.6) ns.
Female/male 438/171 185/101 237/102 n.s.
BMI (kg/m2) 30.4 (5.7) 302 (4.2) 29.4 (6.7) n.s.
ASA T-TI/II-TV 335274 72/214 186/153 0.001
Charlson index 2.1(1.3) 33(1.4) 2.1(0.9) 0.001
Dementia 14.2% 13.9% 12.0% ns.
Katz index 4.1(1.4) 43 (1.6) 49 (1.4) 0.001
SF12-physical 30.3 (16.2) 27.6 (20.1) 30.1 (14.3) n.s.
SF12-mental 27.5(13.2) 245 (14.2) 26.5 (11.7) n.s.
Trochanteric fract 329 (54.0%) 162 (56.6%) 181 (53.4%) n.s.
Sliding hip screw 321 (97.5%) 158 (97.5%) 175 (96.6%)
Trochanteric nail 8 (2.5%) 4 (2.5%) 6 (3.4%)
Subtrochanteric fract 42 (6.9%) 21 (7.3%) 22 (6.5%)
Sliding hip screw 1 (2.4%) 0 0
Trochanteric nail 41 (97.6%) 21 (100%) 22 (100%)
Cervical fract 238 (39.1%) 103 (36.0%) 136 (40.1%) n.s
Sliding hip screw 2 (0.8%) 1 (1.0%) 1(0.8%)
Screws 9 (3.8%) 7 (6.8%) 5(3.7%)
Hemiarthroplasty 227 (95.4%) 95 (92.2%) 130 (95.5%)

Continuous data are shown as mean (SD)

fract fracture, n.s. not significant
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Table 2 Reasons of surgical

delay Medical reasons, n (%)

Organizational reasons, 1 (%)

Chronic chest condition, 68 (23.8%)
Antiplatelet therapy reversal, 66 (23.1%)

Cardiac arrhythmia, 42 (14.7%)
Acute chest infection, 26 (9.1%)
Electrolyte imbalance, 22 (7.7%)
Renal disease, 21 (7.3%)
Uncontrolled diabetes, 14 (4.9%)
Cardiac ischemia, 8 (2.8%)
Coagulopathy, 8 (2.8%)

Other drugs, 6 (2.1%)

Gastrointestinal bleeding, 5 (1.7%)

Unavailable operating room, 78 (23.0%)
Pending medical consultation, 68 (20.0%)
Admission on weekend or holidays, 64 (18.9%)
Unavailable operating room time, 41 (12.1%)
Waiting cardiac test, 40 (11.8%)

Waiting laboratory results, 27 (7.9%)

Waiting family discussion, 21 (6.2%)

operating room (23.0%), pending medical consultation
(20.0%), and admission on weekend or holidays (18.9%).

In the non-delay group, 152 (24.9%) patients had no active
major comorbidities, 287 (47.1%) had one to two comorbid-
ities, and 170 (28.0%) at least three comorbidities. In the or-
ganizational reasons delay group, these rates were 74 (21.8%),
193 (57.0%), and 72 (21.2%), respectively, while in the med-
ical reasons delay group were 0, 108 (37.7%), and 178
(62.3%), respectively. These differences were significant
(p=0.001). The most common comorbidities in any groups
were hypertension (63%), heart disease (35%), diabetes
(26%), and chronic obstructive pulmonary discase
(19%).The haematological or serum biochemical parameters
were similar between groups.

At least one post-operative complication or severe exacer-
bation of previous comorbidity (Table 3) occurred in 102
(16.7%) patients of the non-delay group, 56 (19.6%) in the
medical reasons delay group, and 90 (26.5%) in the organiza-
tional reasons delay group, and these differences were signif-
icant (p =0.001). There were no significant differences in
complications (Table 4) between the non-delay group and
medical reasons delay group, but there were significant differ-
ences in urinary tract infection, pulmonary exacerbation, and
acute pneumonia rates between these groups and the organi-
zational reasons delay group. In the multivariate analysis, sig-
nificant risk factors for postoperative complication were age
(OR, 1.3;95% CI, 1.1-3.1; p = 0.004), male gender (OR, 1.1;
95% CI, 1.05-2.8; p=0.023), chronic obstructive pulmonary

Table 3 Main post-operative

complications No delay Medical delay Organizational delay p value
n=609 n=286 n=339
Wound infection 11 (1.8%) 7 (2.4%) 5(1.5%) n.s.
Dementia 16 (2.6%) 7 (2.4%) 9 (2.6%) n.s.
Urinary infection 16 (2.6%) 8 (2.8%) 19 (5.6%) 0.047
Pulmonary exacerbation 9 (1.5%) 9 (3.1%) 22 (6.5%) 0.004
Pneumonia 12 2.0%) 4 (1.4%) 14 (4.1%) 0.039
Cardiac arrhythmia 13 (2.1%) 6 (2.1%) 8 (2.3%) n.s.
Myocardial infarction 5 (0.8%) 2 (0.7%) 3 (0.9%) n.s.
Renal insufficiency 8 (1.3%) 7 (2.4%) 8 (2.3%) n.s.
Deep vein thrombosis 2 (0.3%) 3 (1.0%) 4 (1.2%) n.s.
Thromboembolism 0 3 (1.0%) 4 (1.2%) n.s.
Stroke 9 (1.5%) 3 (1.0%) 3(0.9%) ns.
Gastrointestinal bleeding 1 (0.2%) 1 (0.3%) 0 n.s.
Complicated patients 102 (16.7%) 61 (21.3%) 95 (28.0%) 0.001
30-day mortality 9 (1.5%) 6 (2.0%) 9 (2.6%) n.s.
6-month mortality 35 (5.7%) 19 (6.6%) 32 (9.4%) n.s.
1-year mortality 64 (10.5%) 37 (12.9%) 65 (18.2%) 0.009

n.s. not significant
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disease (OR, 1.6; 95% CI, 1.01-3.05; p =0.016), and organi-
zational delay reason (OR, 1.9; 95% CI, 1.3-4.25; p =0.002).

Mortality rates related to variables of interest are shown in
Table 4. The cumulative mortality rate at 30 days, six months,
and one year after surgery are shown in Table 5. There were no
significant differences between the non-delay group and med-
ical reasons delay group, but there were significant differences
in one year mortality between these groups and the organiza-
tional reasons delay group. The commonest causes of death
were pneumonia (31.3%) and cardiac failure (22.4%).
According to multiple logistic regression model, age (OR,
1.2; 95% CI, 1.03-2.2; p=10.003) and organizational delay
reason (OR, 2.3;95% CI, 1.1-5.3; p = 0.002) had a significant
impact on one year mortality.

Discussion

In the present study, there was a high rate of patients (50.7%)
who received surgery delayed more than two days after ad-
mission. According to our criteria, the wait for surgery was
due to medical reasons in 23.2% and to organizational reasons
in 27.5%. There were no significant differences in complica-
tions or one year mortality between patients with surgery with-
in two days after admission and those with delayed surgery for
medical reasons. However, the patients with delayed surgery

for organizational reasons had a significant higher rate of post-
operative complications and one year mortality compared to
the other two groups.

The influence of the timing of hip fracture surgery on mor-
tality in elderly patients is still very controversial. Some au-
thors have reported benefits of the early operation within two
days on complications and mortality [2, 20], others did not
find influence if the surgery was delayed more than two days
[10, 11], and others do not find a negative effect if patients
received surgery within four days after admission [3, 21]. On
the other hand, other studies have reported that medical con-
ditions, patient age, and gender were more important factors in
influencing mortality compared to surgery delay [6].
Yonezawa et al. [22] reported that early surgery had a higher
mortality rate in those patients who had a compromised health
at the time of the injury.

Most available evidences are generally based on retrospec-
tive studies of small sizes. Most of them have compared only
the likelihood of death among patients who underwent early
surgery and those who received delayed surgery [3, 4, 21, 23].
However, these studies did not report the causes of delay.
Thus, failure to differentiate patients with medically necessary
and non-medical delays may lead to an underestimation of the
benefit of early surgery. And conversely, failure to consider
the role of the reasons of surgical delay may lead to conclu-
sions based on a confounded association between timing of

Table 4 Mortality rates related to

variables of interest 3-month 6-month 12-month Total p (total)
mortality mortality mortality mortality
(n=24) (n=63) (n=19) (n=166)
Age
<75 year (n=411) 6 (1.5%) 13 (3.1%) 18 (4.3%) 37 (9.0%)
>75 year (n=913) 18 (2.0%) 50 (5.5%) 61 (6.7%) 129 (14.1%) 0.005
Gender
Female (n = 860) 9 (1.0%) 39 (4.5%) 47 (5.5%) 96 (11.1%)
Male (n =464) 15 (3.2%) 24 (5.2%) 32 (6.9%) 71 (15.3%) 0.025
Fracture
Trochanteric (n=757) 13 (1.7%) 44 (5.8%) 47 (6.2%) 104 (13.7%)
Cervical (n=567) 11 (1.9%) 19 (3.3%) 32 (5.6%) 62 (10.9%) n.s
Surgery
Osteosynthesis (1 = 782) 13 (1.7%) 44 (5.6%) 48 (6.1%) 105 (13.4%)
Hemiarthroplasty (n =542) 11 (2.0%) 19 (3.5%) 31 (5.7%) 61 (11.2%) ns.
Comorbidity
<2 (n=814) 15 (1.8%) 19 (2.3%) 51 (6.2%) 85 (10.4%)
>3 (n=420) 9 (2.1%) 44 (10.5%) 28 (6.7%) 81 (19.2%) 0.001
Surgery delay
<2 days (n=609) 9 (1.5%) 26 (4.2%) 29 (4.7%) 64 (10.5%)
>2 days (n="715) 15 (2.1%) 37 (5.2%) 50 (7.0%) 102 (14.2%) 0.023

Percentages are related to the category

n.s. not significant
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Table 5 Statistical differences in
complication and mortality rates
between groups

Medical delay Organizational delay Medical delay vs.
vs. non-delay vs. non-delay organizational delay
p value p value p value

Wound infection 0.342 0.463 0.363

Dementia 0.537 0.459 0.870

Urinary infection 0.519 0.017 0.085

Pulmonary exacerbation 0.083 0.001 0.039

Pneumonia 0.381 0.042 0.033

Cardiac arrhythmia 0.601 0.493 0.523

Myocardial infarction 0.602 0.590 0.579

Renal insufficiency 0.169 0.174 0.572

Deep vein thrombosis 0.189 0.125 0.592

Thromboembolism 0.098 0.057 0.592

Stroke 0.432 0.325 0.574

Gastrointestinal bleeding 0.537 0.588 0.705

Complicated patients 0.060 0.001 0.033

30-day mortality 0.551 0.203 0314

6-month mortality 0.535 0.027 0.054

1-year mortality 0.231 0.002 0.042

Values in italics indicate statistical significance

surgery and death, and this could lead to overestimating the
risk of death associated with delayed surgery [22].

There is some consensus to perform the surgery as soon
as possible, preferably within two days from admission
[20]. However, the early surgery may not always be fea-
sible. The current literature shows a wide variability in the
timing to surgery used, with surgery delayed more than
two days after admission ranging between 14-33% [3,
23] and 50-69% [4, 24]. In the present study, the rate of
delayed surgery was high, for both medical and organiza-
tional reasons, in the lower limit of that described in the
literature. In a recent study using also a co-managed care
model, the time to surgery was more than two days in 40%
of the patients [25].

Regarding the delay for medical reasons in the present
study, 34% of the patients had three or more comorbidities
at admission, and 42% of them had delayed surgery. ASA
score and Charlson index were good predictors for surgery
delay. The main conditions for delay were exacerbation of
chronic pulmonary disease (24%), antiplatelet therapy rever-
sal (23%), and uncontrolled cardiac arrhythmia (15%), which
was in agreement with the literature [11, 22]. Li et al. [26]
reported that 74% of the patients had any active comorbidity
at admission and 47% had two or more comorbidities, which
was considered an important reason for surgery delay. In sys-
tematic reviews, higher ASA grade and the presence of three
or more comorbidities have been demonstrated to be signifi-
cant indicators of one year mortality after hip fracture [27].
Regarding the delay due to coagulation problems, in our
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centre, the operation was almost systematically rejected by
the anesthesiologist if the International Normalized Ratio
(INR) was higher than 4 due to all patients receiving spinal
anaesthesia. This was mainly referred to antiplatelets, isolated
or combined, for which there were no antidotes, but operation
was not delayed by aspirin or vitamin K antagonist therapies.
In the literature, a substantial number of patients were also
delayed because of antiplatelet therapy [24] due to some con-
cerns about an increased risk of surgical bleeding and the
development of spinal haematoma after spinal or epidural an-
aesthesia [28]. However, other recent studies reported that
clopidogrel should not be a cause for delayed surgery [29]
because an amount of blood transfusion and post-operative
complications are not influenced by this therapy.

In the present study, delay was also frequently favoured by
organizational factors. In the literature, the most frequent rea-
sons were admission at weekend or holiday due to the reduc-
tion of hospital resources [10, 30], waiting for routine medical
clearance or laboratory results [11], and unavailable operating
room or surgeon [11, 31].

Regarding post-operative complications in the present
study, the non-delay group had similar rate than the medical
reasons delay group, but both groups had significantly lower
rate than the organizational reasons delay group. In medically
stable patients at admission, Orosz et al. [11] found that the
likelihood of having major complications was significantly
less when they were operated less than 24 hours. The medical
reasons for surgical delay were undertaken to avoid major
complications including death due to precipitous surgery in
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patients with active medical problems who need pre-operative
optimization [7, 13]. Several authors have suggested that pa-
tients with medically necessary delays may be less likely to
die with longer wait times than if they received early surgery
[6, 11]. However, others [8] found that a delay of more than 24
hours was a significant predictor of a minor medical compli-
cation and a delay of more than 48 hours was also predictive
of a major medical complication.

Regarding the mortality after hip fracture surgery, similar
early and one year rates were found in the present study be-
tween the non-delay and medical reasons delay groups, but
both groups had significantly lower rate than the organization-
al reasons delay group. Only one recent study [4] reported
mortality due to medical and organizational reasons for sur-
gery delay. The authors found also significantly higher mor-
tality in the delays for organizational reasons compared to
medical reasons. Like us, Grimes et al. [6] reported in-
hospital mortality rate of 4% in the stable patients at active
admission who had delayed surgery, and 7% in those with
active medical problems who had delayed surgery, with no
significant difference. In the present study, the mortality rate
in patients with delayed surgery for medical reasons was in
agreement with other studies [9, 23] and systematic reviews
[1].

This study had certain advantages. First, its prospective
design is based on a large cohort of consecutive patients that
represents the daily experience from clinical practice. Detailed
clinical data were collected on the admission, hospital course,
and after discharge. However, the study has also several lim-
itations. This observational study does not have the accuracy
of a randomized controlled trial, but this latest design is not
ethical because it would not be possible to delay surgery in-
tentionally. Another potential limitation was that waiting for
antiplatelet therapy (not including aspirin) was considered a
medical reason, while other authors consider that this is not a
cause for a delay. However, in our centre, that decision was
ordered by the anesthetists and thus the patient was informed.
The results may in part be attributable to specific characteris-
tics out of hospital. Due to the variability between countries
and centers for the patient management, those results might
not be generalized to other cohorts of patients. The search for
organizational patterns and clinical pathways at the level of
each hospital is important. Further studies are required to eval-
uate different systems of medical care and establish an effi-
cient protocol for the management of these patients.

In conclusion, this study suggests that waiting time for hip
fracture surgery more than two days was not associated with
higher complication or mortality rate if waiting was to stabi-
lize patients with active comorbidities at admission, compared
to stable patients with early surgery. However, the patients
with delayed surgery for organizational reasons had a signif-
icant higher rate of postoperative complications and one year
mortality compared to the other two groups. While it is

desirable to perform an early surgery within two days for
stable patients at admission, in patients with complex comor-
bidities, the surgery should be performed once they are opti-
mized. Surgery delay because of organizational reasons or a
lack of resources is a risk factor for complications and
mortality.
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