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Risk factors of morbidity and mortality following hip
fracture surgery

Seung Dong Kim, Sang Jin Park, Deok Hee Lee, and Dae Lim Jee

Department of Anesthesiology and Pain Medicine, Yeungnam University College of Medicine, Daegu, Korea

Background: The preoperative coexisting chronic systemic illness, delay in surgery, gender, and age were considered
as risk factors for the complications after hip fracture surgery. The wider range of surgical delay and immobility-
related pulmonary morbidity may affect postoperative complications and mortality. This study examined the risk
factors for morbidity and mortality following the hip fracture surgery.

Methods: The patient data was collected retrospectively. The consecutive 506 patients with hip fracture surgery, aged
60 years or older, were included. The patients’ age, gender, preexisting diseases, American Society of Anesthesiologists
(ASA) classification, delay in surgical repair, duration of surgical procedure, and methods of anesthesia were noted.
The thirty-day postoperative complications were reviewed, and cardiac complications, pulmonary complications,
delirium, and death were recorded. The data was analyzed for postoperative complications and risk factors.

Results: Atelectasis was associated with postoperative pulmonary complications. Male gender and age > 80 years
were associated with an increased incidence of postoperative delirium. ASA classification 3 was associated with
death. A delay in surgery was not associated with any complications. Preexisting diseases and methods of anesthesia
did not affect mortality and postoperative complications.

Conclusions: The results suggest that a delay in surgery did not affect the postoperative complications and morbidity.
(Korean J Anesthesiol 2013; 64: 505-510)
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Complications of hip fracture surgery

Introduction

The proportion of the elderly population is increasing due
to the improvement in the quality of life and development of
medical science, and the rate of the increase is expected to
accelerate. The aging population implies, from a medical point
of view, an increase in the number of elderly patients.

Many clinicians have shown concern for the postoperative
systemic complications of hip fracture surgery in the elderly
patients. Preoperative coexisting chronic systemic illness,
delays in surgery, gender, and age has been implicated. In a
study of the mortality after hemiarthroplasty, it was concluded
that the medical condition was the most important for survival
[1]. The delay in surgery more than 48 hours of the hip fractures
showed an increase in mortality within 30 days to 1 year [2].
On the other hand, there is a contradictory report showing
that a delay in surgery does not affect mortality [3]. Males were
reported to have higher mortality than females [4]. In contrast,
arecent study reported no significant difference between males
and females [5]. Old age was reported to increase mortality [6],
whereas another study reported that the mortality was inversely
proportional to age [7].

It appears that the contradictory conclusions from the
various studies may have resulted from different models with
different patient characteristics. In the present study, the
delay in surgery was of a wider range compared to another
study [8], as some patients were not transferred in time from
the primary or secondary care clinics to the author's tertiary
university hospital, while others were not in good medical
condition to allow timely surgery. Patients sometimes suffer
from immobility-related pulmonary complications, such as
atelectasis or pneumonia before surgery. Therefore, a lengthy
delay in surgery and preoperative pulmonary morbidity may
change morbidity and mortality after hip fracture surgery in
a manner different from that reported previously. Although
morbidity, mortality, and the related risk factors after hip
fracture surgery have been studied, it is little known how these
factors may be influential. Therefore this study examined
the risk factors for morbidity and mortality after hip fracture

surgery.

Materials and Methods

The patient data was collected retrospectively after obtaining
the approval of the ethics committee, and the medical charts
were reviewed. The consecutive 506 patients with a hip fracture,
aged 60 years or older, who had undergone surgery, from
January 1, 2006 to December 31, 2010 were included. Patients
with metastatic cancer or multiple injuries were excluded.

The age, gender, American Society of Anesthesiologists (ASA)
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physical status classification, delay in surgical repair (day),
duration of surgical procedure, and methods of anesthesia were
noted. Concurrent medical conditions were also noted, and each
was defined by the diagnosis made by the consulting physicians
in the respective specialty. The patients with hypertension,
diabetes mellitus, cerebrovascular accident, asthma, chronic
obstructive pulmonary disease (COPD), liver cirrhosis, chronic
kidney disease, Parkinson’s disease, and dementia were included.
Cardiac morbidity, atelectasis, pulmonary consolidation, pul-
monary edema, pleural effusion, and pneumonia were recorded.
A history of myocardial infarction, coronary artery bypass graft
surgery, atrial fibrillation, congestive heart failure, and Wolff-
Parkinson-White syndrome were grouped together as 'cardiac
morbidity," because the proportion of patients with each
condition in the sample was too small. Atelectasis, pulmonary
consolidation, edema, pleural effusion, and pneumonia were
also recorded. Because of the very small proportion of patients
with pulmonary edema, pleural effusion, and pneumonia in the
sample, these conditions were also grouped as a single variable.

The thirty-day postoperative complications were reviewed
and the cardiac complications, pulmonary complications,
delirium, and death were recorded. The cardiac complications
included arrhythmia, myocardial infarction, and congestive heart
failure. Pulmonary complications included newly developed
pulmonary lesions and a deterioration of the radiologic findings
after surgery. Delirium included disturbances of consciousness
and changes in cognition satisfying the DSM-1V after surgery.
Postoperative death included two cases of intraoperative death.
Thus, 504 patients were analyzed for other postoperative com-
plications.

To determine the rates of complications within 30 days after
surgery and their risk factors, categorical or continuous data
were first analyzed using a chi-square test, Fisher's exact test,
and binary logistic regression analysis. A P value < 0.05 was
considered significant. Statistical analysis was performed using
SPSS® 19.0. All data is expressed in number, as the mean + SD.

Results

The data of 506 patients was from a 5-year period. Table 1 lists
the patients' characteristics. The mean (SD) age of the patients
was 77.2 years (7.4 years). Four hundred and thirty four patients
(85.8%) had concurrent medical problems. In the present study,
the mean delay in surgery was 6.4 days (10 days), the case of a
more than 7 days delay in surgery was 119 (23.5%) patients, and
10 days delay was 79 (15.7%) patients. Table 2 lists the causes of
delay in surgery of more than 10 days.

The independent variables listed in Table 1 were analyzed
according to each postoperative complication (Table 3) using
univariate analyses, and the results were presented in Table 4.
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Table 1. Characteristics of Patients
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Table 2. Causes of Delay in Surgery more than 10 Days

Variables Number of patients Causes of delay in surgery Number of patients (rate)
Total patients 506 Total patients 79
Sex (M/F) 140/366 Medical condition 44 (55.7%)
Age Conservative treatment* 14 (17.7%)
60—69 83 Delay to visit the hospital by 10 (12.7%)
70—79 227 unawareness of hip fracture
>80 196 Misdiagnosis 3(3.8%)
Hypertension 258 Unknown cause 8(10.1%)
ggf?f)tes meites Eé *C.onserva‘.ti\'/e trez'itllnent in all care clinics including the Traditional
Atelectasis 123 Asian Medicine clinics.
Cerebrovascular accident 98
Cardiac morbidity 54
Pulmonary consolidation 49 Table 3. Types and Incidences of Postoperative Complications
Dementia 40
Pulmonary edema, effusion, pneumonia 40 Type (Total number of patients) Number of patients (Incidence)
Chronic kidney disease 25 Cardiac complication (504) 6(1.2%)
Asthrna Lo 19 Pulmonary complication (504) 168 (33.3%)
Parkinson’s disease 16 Delirium (504) 59 (11.7%)
Liver cirrhosis 6 Death (506) 11 (2.17%)
ASA (1/2/3) 6/311/189
Anesthesia Values are number (incidence). Cardiac complication included arrhy-
General 246 thmia, myocardial infarction, and congestive heart failure. Pulmo-
Spinal 249 nary complication included newly developed pulmonary lesions and
Epidural 11 deterioration of the radiologic findings after surgery. Delirium included
Mean + SD disturbances of consciousness and changes in cognition satisfying the
Delay in surgery (day) 6.4+ 10 DSM-IV. Death included two cases of intraoperative death.
Duration of surgical procedure (min) 75.8+29.8

Values are number or mean = SD. COPD: chronic obstructive pulmo-
nary disease, Effusion: pleural effusion, ASA: American Society of
Anesthesiologists classification.

Preoperative cardiac morbidity did not increase the number of
cardiac complication, whereas ASA classification 3 increased
the cardiac complications. The incidence of pulmonary com-
plications was higher in patients with atelectasis, pulmonary
consolidation, or ASA Classification 3. Male gender, age > 80
years, and COPD were associated with an increased incidence
of postoperative delirium. ASA Classification 3 was associated
with death. A delay in surgery did not show significance with
any postoperative complications.

Table 5 presents the results of binary logistic regression
analysis. In this model, atelectasis was associated with post-
operative pulmonary complications. Male gender and age > 80
years were associated with an increased incidence of postope-
rative delirium. ASA Classification 3 was associated with death.

Discussion

Many clinicians have noted the preoperative risk factors of
hip fracture surgery, and the recognition of such has helped to
avoid postoperative complications. This study examined whether
patients with a lengthy delay in surgery and preoperative
pulmonary morbidity were affected in the morbidity and
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mortality after hip fracture surgery. The results showed that
a lengthy delay in surgery did not increase any postoperative
complications, and among the preoperative pulmonary morbi-
dities, only atelectasis was found to increase the number of
postoperative pulmonary complication. Preoperative cardiac
or other morbidities, such as hypertension, COPD, pulmonary
consolidation, or diabetes mellitus and dementia, did not affect
the postoperative outcomes in hip fracture surgery.

The thirty day mortality after hip fracture surgery was
reported to be 5—10% [9], which was higher than that reported
in the present study (2.17%). The reason for the discrepancy
in mortality is unclear. However, it was also reported that the
mortality rate after hip fracture surgery was 3.5% [6], which
was similar to that reported in the present study. Advanced age
has been considered as a risk factor of mortality, but there is a
controversy. Carretta et al. [6] reported that advanced age was
a risk factor for mortality after hip fracture surgery. There was
an inverse relationship between mortality and advanced age in
another study [7]. The results in the present study demonstrated
that advanced age was not associated with mortality. In contrast,
mortality was higher in patients with ASA Classification 3,
including two cases of intraoperative death. This suggests that
the preoperative patient's condition is important for survival,
as the ASA classification reflects the general condition of
the patient. Furthermore, advanced age and poor general
condition are not always in accord. Therefore, a high ASA
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Table 4. Univariate Analysis of Potential Risk Factors

Postoperative complication (Total patients)

Preoperative factors Cardiac Cx (504) Pulmonary Cx (504) Delirium (504) Death (506)

Cxno Cxrate Pvalue Cxno Cxrate Pvalue Cxno Cxrate P value Cxno Cxrate Pvalue

Sex
Male 140 0 0.0 0.19 47 33.6 0.94 23 16.4 0.04 3(140) 2.1 1.00
Female 364 6 1.6 121 33.2 36 9.9 8(366) 2.2
Age
>80 194 4 2.1 0.28 70 36.1 0.55 33 17.0 0.01 7(196) 3.6 0.28
70—79 227 1 0.4 73 32.2 21 9.3 3(227) 1.3
60—69 83 1 1.2 25 30.1 5 6.0 1(83) 1.2
Hypertension
Present 258 2 0.8 0.44 77 29.8 0.09 26 10.1 0.24 4(258) 1.6 0.33
Absent 246 4 1.6 91 37.0 33 13.4 7(248) 2.8
Diabetes mellitus
Present 131 2 1.5 0.65 46 35.1 0.62 20 15.3 0.14 2(131) 1.5 0.74
Absent 373 4 1.1 122 32.7 39 10.5 9(375) 2.4
COPD
Present 125 1 0.8 1.00 47 37.6 0.24 22 17.6 0.02 1(125) 0.8 0.31
Absent 379 5 1.3 121 319 37 9.8 10 (381) 2.6
Atelectasis
Present 123 4 3.3 0.03 55 44.7 0.01 20 16.3 0.08 0(123) 0.0 0.07
Absent 381 2 0.5 113 29.7 39 10.2 11 (383) 2.9
CVA
Present 98 0 0.0 0.60 36 36.7 0.43 10 10.2 0.61 4(98) 4.1 0.24
Absent 406 6 1.5 132 32.5 49 12.1 7 (408) 1.7
Cardiac morbidity
Present 54 0 0.0 1.00 24 44.4 0.07 10 18.5 0.10 3(54) 5.6 0.10
Absent 450 6 1.3 144 32.0 49 10.9 8(452) 1.8
Pul.Con
Present 48 1 2.1 0.45 24 50 0.01 8 16.7 0.26 2 (49) 4.1 0.29
Absent 456 5 1.1 144 31.6 51 11.2 9 (457) 2.0
Dementia
Present 40 0 0.0 1.00 15 47.5 0.56 8 20.0 0.12 0 (40) 0.0 1.00
Absent 464 6 1.3 153 33.0 51 11.0 11 (466) 2.4
Pulmonary morbidity
Present 40 2 5 0.08 18 45 0.10 6 15.0 0.45 0 (40) 0.0 1.00
Absent 464 4 0.9 150 32.3 53 11.4 11 (466) 2.4
CKD
Present 25 0 0.0 1.00 9 36.0 0.77 5 20.0 0.20 2(25) 8.0 0.10
Absent 479 6 1.3 159 33.2 54 11.3 9 (481) 1.9
Asthma
Present 18 0 0.0 1.00 8 44.4 0.30 5 27.8 0.05 1(19) 5.3 0.35
Absent 486 6 1.2 160 329 54 11.1 10 (487) 2.1
Parkinson's disease
Present 16 0 0.0 1.00 5 31.3 0.86 3 18.8 0.42 0(16) 0.0 1.00
Absent 488 6 1.2 163 33.4 56 11.5 11 (490) 2.2
Liver cirrhosis
Present 6 0 0.0 1.00 1 16.7 0.67 1 16.7 0.53 0(6) 0.0 1.00
Absent 498 6 1.2 167 33.5 58 11.6 11 (500) 2.2
ASA (1/2/3)
1 6 1 16.7 0.01 1 16.7 0.02 0 0.0 0.36 0(6) 0.0 0.01
2 311 0 0 91 29.3 33 10.6 2(311) 0.6
3 187 5 2.7 76 40.6 26 13.9 9(189) 4.8
Anesthesia
General 245 4 1.6 0.52 91 37.1 0.20 31 12.7 0.80 7 (246) 2.8 0.57
Spinal 248 2 0.8 74 29.8 27 10.9 4(249) 1.6
Epidural 11 0 0.0 3 27.3 1 9.1 0(11) 0.0
Delay in surgery
<1 week 385 4 1.0 0.63 129 33.5 0.88 44 11.4 0.72 9(387) 2.3 1.00
>1 week 119 2 1.6 39 32.8 15 12.6 2(119) 1.7
Duration of OP
<90 minutes 394 6 1.5 0.35 130 33.0 0.65 46 13.4 0.90 10 (398) 2.5 0.47
>90 minutes 108 0 0.0 38 35.2 13 11.1 1(108) 0.9

Cx: complication, Cardiac Cx: arrythmia, myocardiac infarction, congestive heart failure, Pulmonary Cx: newly developed pulmonary lesion,
deterioration of the radiologic finding, CVA: cerebrovascular accident, COPD: chronic obstructive pulmonary disease, CKD: chronic kidney
disease, Pul.Con: pulmonary consolidation, Pulmonary morbidity: pulmonary edema, pleural effusion, pneumonia, ASA: American Society of
Anesthesiologists classification, Duration of OP: Duration of surgical procedure.
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Table 5. Binary Logistic Regression Model

Odds ratio 95%.Conﬁdence P value
interval
Pulmonary complication
Atelectasis 1.92 1.26—2.91 0.02
Delirium
Sex (male) 2.26 1.25—4.09 0.01
Age (=80) 2.19 1.41—-3.41 0.01
Death
ASA 3 7.77 1.17—-36.18 0.01

ASA: American Society of Anesthesiologists classification.

classification level appears to be more important than age.
One study reported the incidence of symptomatic venous
thromboembolism of 4.4% following hip fracture surgery in
the Republic of Korea, and noted on the ineffectiveness of
antiplatelet [10]. Thromboembolism was considered fatal
complication generally. Other studies supporting early surgery
reported that the risks of postoperative complication, including
serious bacterial infection, thromboembolism, and death were
decreased by reducing the periods of immobility [11,12]. There
were also studies which reported that a delay in surgery more
than one week was related to higher mortality [13], and that
surgery performed within 14—72 hours could reduce such [14].
However, others have reported that there was no relationship
between a delay in surgery and mortality [15]. Based on the
present results that a delay in surgery has not increased post-
operative complications, the consideration of delaying the hip
fracture surgery upon the poor patient medical condition may
be recommended.

According to one report, 55.8% of patients with a hip fracture
had a delay in surgery of more than 24 hours, and most causes of
delay were medical problems and medical investigations [16]. In
the present study, the case of a more than 7 days delay in surgery
was 119 (23.5%) patients, and 10 days delay was 79 (15.7%)
patients. The causes of the delay were the patients' being unaware
of the hip fracture, conservative treatment, misdiagnosis of the
fracture, poor medical condition, and preference for Traditional
Asian Medicine, including acupuncture, moxa cautery, and
physical therapy. The most common cause of delay in surgery
was the patient's medical condition, which was in accordance
with a previous study [16].

The rate of postoperative cardiac complications after hip
fracture surgery was 3.6—8% [17,18]. In the present study, the
rate of postoperative cardiac complications was 1.2%. The reason
for the difference in incidence between the previous studies
and the present study may be in the racial differences, such
as the Western patients having a higher incidence of cardiac
morbidity than the Korean patients. Postoperative pulmonary
complications are a major cause of mortality after hip fracture
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surgery [11]. The rate of pulmonary complications after a surgery
for hip fracture was 4% [17], whereas it was 33.3% in the present
study. The reason for the high frequency of postoperative
pulmonary complications may be due to the high incidence
(24.3%, 123 patients) of preoperative atelectasis in the present
results. Atelectasis is believed to be a consequence of fracture
related immobility [19]. In this report, the mean duration of
operative delay was longer than the mean preoperative length
of stay at 3.3 days in another research [15]; and the incidence of
atelectasis may have been increased by prolonged immobility.

The rate of delirium after hip fracture surgery was 30.2—
36.4% [20,21]. Delirium was associated with advanced age
[22], dementia, anticholinergic drugs, neuroleptic drugs
[23], and alcohol abuse [24]. In the present study, the rate
of postoperative delirium was 11.7% and it was associated
with male gender and advanced age. The effect of advanced
age was in accordance with earlier reports [22]. On the other
hand, preoperative dementia did not affect postoperative
delirium in the present study. The reason for this is unclear. A
specialized geriatric fracture center reported a lower incidence
of postoperative delirium despite the higher rate of dementia
[25], suggesting that dementia might not increase the incidence
of postoperative delirium. Further study is needed concerning
this. Male gender was reported to be a risk factor for delirium
[26], which was in accordance with the present study, and the
alcohol abuse was noted as a possible factor [27].

Regional anesthesia was reported to be associated with a
decreased mortality compared to general anesthesia [5]. On the
other hand, Heidari et al. [28] reported no relationship between
mortality and the methods of anesthesia. In the present study,
the method of anesthesia was not associated with postoperative
complications. Anesthesia may not be an important factor
in the postoperative outcomes. It seems that a short surgical
procedure and moderate stress may play a role.

This study has several limitations. As a retrospective study,
there were many uncontrolled variables. The decision for
medical investigation before hip fracture surgery was settled by
diverse clinicians. Furthermore, many prophylactic procedures
like stocking for thromboembolism or lung expansion technique
for pulmonary complication were not included, because of the
discrepancy between the doctor’s orders and practice from the
difficulties with expense. Those techniques could have affected
the results. In conclusion, a delay in surgery did not deteriorate
the postoperative outcomes, and atelectasis increased the
incidence of postoperative pulmonary complications. ASA
Classification 3 was associated with mortality. Male gender
and advanced age were associated with an increased incidence
of postoperative delirium. The results suggest that a delay in
surgery does not affect the postoperative complications and
morbidity.
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