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THE EFFECTS OF COMORBIDITIES ON 
INTENSIVE CARE  ADMISSION IN ELDERLY 
PATIENTS UNDERGOING HIP SURGERIOUS

KALÇA CERRAHİSİ GEÇİREN İLERİ YAŞ 
HASTALARDA KOMORBİD HASTALIKLARIN 
YOĞUN BAKIM YATIŞI ÜZERİNE ETKİSİ

Introduction: We aimed to compare patients aged ≥75 in the intensive care unit with those 
in orthopedics clinic following hip replacement with respect to age, preoperative comorbidity, 
anesthesia types, length of hospital stay, and mortality.

Materials and Methods: Patients aged ≥75 who underwent hip replacement at our 
hospital due to intertrochanteric femoral fracture in 2011–2016 were evaluated. Patients aged 
<75 with severe organ failure and hemorrhagic diathesis were excluded. Age, sex, comorbidity, 
anesthesia types, length of stay in the hospital before surgery and in the intensive care unit, 
and mortalities were evaluated in 130 patients. Patients were divided into two groups: patients 
in postoperative intensive care unit and those in postoperative orthopedic clinic. A p-value of 
<0.05 was considered statistically significant.

Results: Mean age and the prevalence of hypertension, diabetes mellitus, congestive heart 
failure, and chronic obstructive pulmonary disease were significantly higher in patients in the 
intensive care unit than in those in postoperative orthopedic clinic. No difference was observed 
between the groups in anesthesia types. Length of hospital stay was significantly longer in 
patients in the intensive care unit. In logistic regression analysis, older age and presence of 
chronic obstructive pulmonary disease had significant effect on admission to the intensive care 
unit.

Discussion: We believe that detailed preoperative evaluation, optimization of patient 
condition using current treatments when necessary, and postoperative intensive care unit 
monitoring are beneficial for patients with hip fracture aged ≥84 with comorbidities, such as 
hypertension, diabetes mellitus, congestive heart failure, and chronic obstructive pulmonary 
disease.
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Giriş: Çalışmamızda kalça cerrahisi sonrası yoğun bakımda ve ortopedi kliniği’nde takip 
edilen 75 yaş ve üzeri hastaların; yaş, preoperatif komorbidite, anestezi yöntemleri, hastanede 
yatış süreleri ve mortalite açısından karşılaştırılması  amaçlanmıştır. 

Gereç ve Yöntem: Hastanemizde 2011-2016 tarihleri arasında 75 yaş üzeri, intertrokanterik 
femur fraktürü nedeniyle parsiyel kalça protezi uygulanan  hastaların kayıtları incelendi. 
Yetmiş beş yaş altı, ileri derecede organ yetmezliği ve kanama diyatezi olan hastalar çalışma 
dışı bırakıldı. Toplam 130 hastanın yaş, cinsiyet, komorbidite varlığı, anestezi yöntemi, ameliyat 
öncesi yatış, yoğun bakımda ve hastanede yatış süreleri ve mortaliteleri istatistiksel açıdan 
değerlendirildi. p<0.05 anlamlı kabul edildi.

Bulgular: Postoperatif yoğun bakım ünitesinde takip edilen hastaların, yaş ortalaması, 
hipertansiyon, diyabetes mellitus, konjestif kalp yetmezliği, kronik obstrüktif akciğer hastalığı 
varlığı postoperatif ortopedi kliniğinde takip edilenlerden istatistiksel olarak anlamlı derecede 
yüksek bulundu. Anestezi yöntemi açısından iki grup arasında fark gözlenmedi. Yoğun bakım 
ünitesinde yatan hastaların hastanede yatış süreleri diğer gruba göre anlamlı olarak uzun idi. 
Logistik regresyon analizinde; İleri yaş, kronik obstrüktif akciğer hastalığı varlığı, yoğun bakım 
ünitesinde yatışı etkileyen faktörler olarak anlamlı kabul edildi. 

Sonuç: Sonuç olarak 84 yaş üstünde, komorbidite olarak diyabetes mellitus, hipertansiyon, 
konjestif kalp yetmezliği, kronik obstrüktif akciğer hastalığı, bulunan geriatrik kalça kırığı 
hastalarının postoperatif yoğun bakım ünitesinde takibi gerektiğini düşünmekteyiz.

Anahtar sözcükler: ortopedi, kalça kırıkları, yoğun bakım, komorbidite
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INTRODUCTION

Hip fractures are one of the most hazardous types 
of fractures in terms of prognosis, as they may result 
in chronic pain, poor quality of life, and immobility, 
especially in the elderly population. Recently, as life 
expectancy has increased, the geriatric population 
is also rapi dly increasing. According to data from 
the Turkish Statistical Institute, while the ratio of 
elderly population in 2012 was 7.5%, it is expected 
to increase up to 10.2% by 2023. With the population 
increase, the incidence of hip fracture is expected 
to increase in our country. Age is a distinctive risk 
factor in terms of complications and mortality (1, 
2). However, it is possible to operate on patients 
suffering from hip fractures regardless of age (3, 
4). As the large part of these patients are ASA III 
group patients experiencing comorbidities, hip 
replacement surgeries may result in high mortality 
rates due to the characteristics of patients and 
surgery. To reduce mortality rates, it is advised that 
preoperative evaluations of patients should be 
carefully conducted, provisions should be made 
for the safety of the operation by applying current 
multidisciplinary treatments when necessary, and 
patients should be closely monitored by admitting 
them to postoperative intensive care units when 
necessary. The present study aimed to compare 
patients in postoperative intensive care units with 
those in orthopedic clinics with respect to age, 
preoperative comorbidity, anesthesia types, length 
of hospital stay, and mortality following surgery for 
intertrochanteric femoral fracture.

MATERIALS AND METHODS

We obtained ethics approval from the hospital 
Ethics Committee, following which our study was 
conducted on 130 patients aged ≥75 who were 
followed up in the Orthopedics and Traumatology 
Clinic and intensive care units at the University 
of Health Sciences, Kartal Training and Research 
Hospital, due to intertrochanteric femoral fracture. 
Patients were divided into two groups: those who 
were in postoperative intensive care unit (ICU) [the 

ICU (+) group] (n = 70) and those who were followed 
up in orthopedics clinic [the ICU (−) group] (n = 60). 
Patient data from their admission files and electronic 
records were retrospectively evaluated. They 
were evaluated with respect to age; sex; presence 
of comorbidities; such as chronic obstructive 
pulmonary disease (COPD), congestive heart 
failure (CHF), hypertension (HT), diabetes mellitus 
(DM), chronic kidney failure (CKF), and dementia; 
operation site; anesthesia types (general/spinal); 
preoperative–postoperative service; postoperative 
intensive care; and total length of hospital stay 
along with mortality rates.

In our study, Number Cruncher Statistical System 
2007 Statistical Software (Utah, USA) package 
program was used for statistical analyses. In addition 
to the complementary statistical methods (mean, 
standard deviation), independent t-test was used in 
the comparison of the two groups, and chi-square 
test was used in the comparison of quantitative 
data. Factors affecting admission to ICU were 
determined via logistic regression (LGR) analysis. To 
determine point estimation of factors affecting ICU 
admission, sensitivity, specificity, positive predictive 
value, negative predictive value, which includes the 
area under the receiver operating characteristic 
curve were calculated. Results were evaluated 
according to a p-value of <0.05 and confidence 
interval of 95%.

RESULTS

The mean age of the ICU (+) group significantly 
higher than that of the ICU (−) group (p = 0.006). 
No statistically significant difference was observed 
between the distribution of sex and region of 
operation in both groups (table 1).

The prevalence of comorbidities such as HT (p 
= 0.007), DM (p = 0.007), CHF (p = 0.002), COPD 
(p = 0.01) in the ICU (+) group was significantly 
higher than that in the ICU (−) group. There was 
no statistically significant difference between 
the distribution of CKF (p = 0.526) and dementia  
(p = 0.909) in ICU (−) and ICU (+) groups (table 2).
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There was no statistically significant difference 
between the total length of hospital stay in the ICU 
(−) and ICU (+) groups (p = 0.001) (table 3).

The mortality rate of the ICU (+) group was 
significantly higher than that of the ICU (−) group 
(p =0.017). No statistically significant difference was 
observed between the distribution of anesthesia 
types administered in the ICU (+) and ICU (−) groups 
(p = 0.115) (table 4).

In the univariate analysis, older age [odds ratio 
(OR) 1.09 (1.0–1.17)], prevalence of HT [OR 0.38 

(0.19–0.78)], DM [OR 3.18 (1.34–7.45)], CHF [OR 
13.45 (1.7–16.24)], and COPD [OR 0.10 (0.01–0.93)] 
were determined as factors affecting ICU admission. 
(OR value should be clarified in detail.)

In the LGR analysis by which we evaluated age, 
HT, DM, CHF, and COPD, the prevalence of HT (p 
= 0.235), DM (p = 0.540), and CHF (p= 0.203) were 
found to be statistically significant (p > 0.05). Older 
age (p = 0.027) and the prevalence of COPD (p = 
0.043) were found to be statistically significant (p < 
0.05) (table 5).  

Table 1. Demographic comparison of patients

ICU (−) n = 60 ICU (+) n = 70  P
Age 81.33±5.16 84.26±6.46  0.006

Sex
Male  22 36.67%  19 27.14%

 0.244
Female  38 63.33%  51 72.86%

Region of 
operation

Right  30 50.00%  30 42.86%
 0.415

Left  30 50.00%  40 42.86%

p < 0.05: significant

Table 2. Comparison of comorbid diseases

Disease  ICU (−) n = 60  ICU (+) n = 70  P

Hypertension
No  39 65.00%  29 41.43%

0.007
Yes  21 35.00%  41 58.57%

DM
No  51 85.00%  45 64.29%

0.007
Yes  9 15.00%  25 35.71%

CHF
No  59 98.33%  57 81.43%

0.002
Yes  1 1.67%  13 18.57%

COPD
No  59 98.33%  60 85.71%

0.01
Yes  1 1.67%  10 14.29%

CKF
No  57 95.00%  68 97.14%

0.526
Yes  3 5.00%  2 2.86%

Dementia
No  51 85.00%  60 85.71%

0.909
Yes  9 15.00%  10 14.29%

DM, diabetes mellitus; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; CKF, chronic kidney failure p < 0.05: 
significant
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Table 3. Length of hospital stay (days)

ICU (−) n = 60 ICU (+) n = 70  p

Length of service 
hospitalization 4.56±1.91 4.62±3.03 0.902

Total length of hospital stay 9.83±3.24 14.04±9.01 0.001
p < 0.05: significant

Table 4. Comparison of mortality rates and anesthesia types

ICU (−) n = 60  ICU (+) n = 70  p

Prognosis
Alive 59 98.33% 61 87.14%

0.017
Ex 1 1.67% 9 12.86%

Anesthesia 
type

Spinal 54 90.00% 56 80.00%
0.115

General 6 10.00% 14 20.00%

p < 0.05: significant

Table 5. Evaluation of comorbid diseases with respect to logistic regression

 
Univariate OR Multivariate OR

p OR %95 GA P OR %95 GA 

Age 0.022 1.09 (1.02-1.16) 0.027 1.09 (1.00-1.17)
HT 0.007 0.38 (0.19-0.78) 0.235 0.58 (0.23-1.40)

DM 0.007 3.18 (1.34-7.45) 0.540 0.67 (0.19-2.41)

CHF 0.002 13.45 (1.7-16.24) 0.203 0.24 (0.03-2.14)

COPD 0.01   0.10 (0.01-0.82) 0.043 0.10 (0.01-0.93)

DISCUSSION

Hip fracture is one of the most frequent traumatic 
diseases with serious mortality and morbidity rates 
that result in hospitalization in elderly patients (5). 
Elderly patients with hip fractures are very sensitive 
to cardiac and respiratory problems, which may 
develop as a result of fractures as well as surgical 
stress. It is reported that the 1-year mortality in 
patients with hip fractures is 24%–29% (6). High 
mortality rate is related to the general status of 

the patients before surgery rather than the surgical 
intervention itself (7). In a study by de Luice et al. 
in Denmark, it was demonstrated that hip fractures 
resulted in an increase in mortality rates in their own 
right (8).

In elderly patients, it is mandatory to plan a 

multidisciplinary preoperative evaluation and 

treatment in surgical decision-making to minimize 

preoperative and postoperative risks. It is important 
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that the surgical decision is made as soon as 
possible. Moran et al. reported that mortality is 
higher in patients who waited to undergo surgery 
for ≥5 days ((9). In the present study, the waiting 
period before surgery was <5 days; it was observed 
that this period did not have any effect on the 
decision of admission to ICU.

Some studies have shown that due to their age, 
presence of comorbidities, and increase in the 
number of comorbidities in geriatric patients with 
hip fractures result in an increase in the requirement 
of intensive care and the incidence of mortality  (10, 
11). In our study, all patients were examined with 
respect to DM, HT, CHF, COPD, CKF, and dementia. 
As a result of these examinations, we detected that 
DM, HT, CHF, and COPD were significantly factors 
that contributed to admission of patients to ICU (p 
< 0.05).

In a study conducted on 554,733 cases that 
were operated due to femoral fracture, Smith et 
al. specified abnormal ECG, cognitive disorder, 
old age >85, limited pre-fracture mobility, male 
sex, appropriate geriatric care units, high ASA, and 
high Charlson comorbidity scores as parameters for 
evaluating mortality (12). In a study that included 
751,232 patients with hip fractures, Erickson et 
al. reported that the probability of postoperative 
mortality of patients aged >84 was higher (13). The 
fact that these studies included patients aged ≥85 
was compatible with our study.

Hu et al. examined 12 parameters for 1 year in 75 
patients who underwent hip replacement. Old age, 
high ASA, diabetes and cardiac disease parameters 
were found to be preoperative mortality indicators 
(14); these are consistent with the present study. 
However, in the present study, we found that 
dementia, which they found to be a preoperative 
mortality indicator, was not a statistically significant 
parameter for admission to ICU.

Cree et al. also stated that dementia increased 
mortality rates following hip fractures (2). However, 

in our study, we observed that dementia and CKF 
factors were responsible for admission of patients 
to ICUs. This difference may be due to the fact that 
the present study only evaluated factors affecting 
the admission to ICU rather than factors affecting 
mortality.

We found that the anesthesia type (general/
spinal) did not have a significant effect on the 
hemodynamic and cardiovascular parameters of 
preoperative and postoperative patients and was 
not significant in patients’ transfer to ICUs.

Peled et al. stated that regional anesthesia had 
positive effects on 109 elderly patients with COPD 
(11). They reported that 10 of these patients died 
and that the probability of complications increased 
in those who underwent general anesthesia.

Memtsoudis et al.  observed that there were 
fewer complications in hip and femur operations 
that are performed via neuraxial blockade than with 
general anesthesia (15).

In another study, anesthesia type did not increase 
the incidence of complications in hip fractures 
(16). We also detected that anesthesia type did 
not increase the incidence of complications in our 
patients.

It is necessary to specify elderly patients as a 
separate group with specific medical and surgical 
characteristics with respect to healing and future 
care (11). Although orthogeriatric units have 
initiated improvements with respect to care of 
geriatric patients who are admitted to hospitals due 
to hip fractures since the 1950s, hip fractures are 
still a serious socio-economic problem in western 
countries (17).

Some authors have reported that multidisciplinary 
geriatric care reduces hospital mortality and 
complications (17,18,19). We also believe that ICU 
monitoring of complicated cases reduces mortality.

In conclusion, we believe that detailed 
preoperative evaluation is crucial in improving 
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postoperative prognosis in geriatric patients aged 
≥84 with hip fractures and comorbidities, such as 
DM, HT, CHF, and COPD. Optimization of patient 
condition via utilization of current treatments and 
postoperative ICU monitoring are required as well 
as more frequent vital signs monitoring for a rapid 
intervention.

The local ethic committee approval was obtained 
(2017/514/118/3). 

The written informed consent forms were taken 
from the patients. 

The authors have no conflict of interest to 
declare.  
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