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ABSTRACT
BACKGROUND: This study aimed to evaluate the effects on mortality of implant selection used and time to surgery in patients
aged over 65 years operated for hip fractures.
METHODS: A total of 301 patients aged over 65 years were investigated in this study. Patients were divided into three groups as
follows: Group 1 cemented hemiarthroplasty (CH), Group 2 cementless hemiarthroplasty (CLH), and Group 3 proximal femoral nail
(PFN). Time of surgery, fracture and demographic information were retrospectively recorded.
RESULTS: After removing 59 patients with missing information, this study included 242 patients. Mean age of patients was 80.5 years.
When patient groups were examined according to treatment method, Group 1 (n=146) comprised 60.3%, Group 2 (n=54) comprised
22.3% and Group 3 (n=42) comprised 17.4% of the study group. There was no significant difference in survival between the patients
operated in the first 48 hours and the patients operated later (p=0.834). There was an effect on the survival of treatment implant
selection (p=0.016). Patients with CH were observed to survive longer than patients with CLH and PFN.
CONCLUSION: Operation in the first 48 hours was not observed to affect mortality. Additionally, while sex and age were found to
be effective on mortality, implant selection was also concluded to affect mortality.
Keywords: Hemiarthroplasty; hip fracture; mortality; proximal femoral nail; surgery time.

INTRODUCTION
All future population projections predict increasing elderly
populations,[1] which shows that there will be an increase in
the frequency of elderly patients with osteoporotic hip fractures.[2] The main principles of treatment in osteoporotic
hip fracture patients are to provide appropriate treatment
to prevent mortality and morbidity and to rapidly make the
patient mobile.[3]
Treatment for hip fractures over 65 years is determined considering the physiologic age of the patient, activity, presence
of systemic diseases, bone quality and fracture displacement
degree. Among treatment selections for osteoporotic hip
fracture patients, proximal femoral nail (PFN) and cemented

hemiarthroplasty (CH) or cementless hemiarthroplasty
(CLH) are commonly chosen. These treatment methods involve advantages and disadvantages. In the literature, there
are studies investigating the correlation between the implant
used for hip fracture treatment and mortality.[4–6] However, to
date, to our knowledge, there is no gold standard treatment
defined for elderly hip fracture patients.
There are many studies investigating the effects of time of
surgery on mortality in hip fractures.[5,7] A significant degree
of reduction for mortality was reported for hip fractures
operated within the first 48 hours.[8] Additionally, there are
studies reporting the opinion that elderly patients should be
operated at the earliest possible time allowed by their medical status.[9,10] In this context, the hypothesis we tested in this
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study is the question of whether implant selection or time
of surgery is effective on mortality. Thus, this study aims to
evaluate the effects on mortality of the implant type used and
the time of surgery in patients aged over 65 years operated
for hip fracture.

(a)

(b)

MATERIALS AND METHODS
Local ethics committee permission was received on
26.03.2019 numbered 2018-03/27. This study included patients attending our clinic for hip fracture from January 2012
to January 2016. Of these, patients with less than two years
follow-up and under the age of 65 were excluded from this
study. A patient pool of 301 patients older than 65 years was
formed. Fifty-nine patients without patient follow-up information or who left clinical follow-up were excluded. Thus,
242 patients were investigated (Table 1). Patients were divided into three groups according to implant selected for
treatment as CH, CHL and PFN (Figs. 1–3). The demographic
information, comorbid diseases, American Society of Anesthesiologists (ASA) score, time of surgery, type of anesthesia,
type of treatment, duration of hospital stay, duration of folTable 1.

Figure 1. 82-year-old patient with cemented hemiarthroplasty (CH)
radiographs (a) preop, (b) postop.

(a)

(b)

Methodology flow chart

1. This study included 301 patients aged over 65 years with hip
fracture from January 2012 to 2016.
2. Preop and postop follow-up radiographs examined in the 		
PACS system and 59 patients without follow-up radiographs
were excluded from this study.
3. Fractures classified according to AO.
4. Patient information collected from files retrospectively.
• Demographic data
• Comorbid diseases
• ASA score

Figure 2. Radiographs of a 70-year-old patient with cementless
hemiarthroplasty (CLH) (a) preop, (b) postop.

(a)

• Time of surgery

(b)

• Type of anesthesia
• Form of treatment
• Hospital stay
• Complications
5. Time of death recorded for patients from the national
mortality records.
6. Data from 242 patients were investigated in three groups
according to the treatment method.
Group 1

Group 2

Group 3

146 patients with

54 patients with

42 patients with

CH

CLH

PFN

PACS: Picture Archiving & Communication Systems; AO: Arbeitsgemeinschaft
für Osteosynthesefragen; ASA: American Society of Anesthesiologists; CH: Cemented hemiarthroplasty; CLH: Cementless hemiarthroplasty; PFN: Proximal
femoral nail.
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Figure 3. Radiographs of a 75-year-old female patient who underwent proximal femoral nail (PFN) (a) preop, (b) postop.

low-up and presence of complications were recorded from
patient files.
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Preop and postop radiography of patients was investigated
using our hospital’s Picture Archiving & Communication Systems (PACS) system. The time of death of patients was noted
by searching the National Mortality Report System (MRS) on
15 May 2018, with survival noted. Fractures were classified
according to the Arbeitsgemeinschaft für Osteosynthesefragen (AO) classification.
The SPSS (v. 22.0) statistical program was used to analyse the
data in this study. Numerical data were given as mean and
standard deviation, while categorical data were given as frequency and percentage. Statistical comparison of means used
the t-test, with the chi-square test or Fisher’s exact test used
for comparison of frequencies. Additionally, patient survival
was evaluated using Kaplan-Meier survival analysis. Statistical analysis of differences between group survival used the
log-rank test. P-values smaller than 0.05 were accepted as
statistically significant.

RESULTS
This study included 242 patients, with 136 females and 106
males. Mean age of patients was 80.5 years (65–100). Mean
follow-up duration was 30.9 months (0–76). There were 69
cases (28.5%) with at least one comorbid disease, 67 cases
(27.6%) with at least two comorbid diseases and 79 cases
(32.6%) with three or more comorbid diseases.
ASA scoring distribution was six patients (2.5%) with ASA
I, 106 patients (43.8%) with ASA II, 118 patients (48.8%)
with ASA III and 12 patients (4.9%) with ASA IV. There was
no ASA V case. Of patients, 68.1% (n=165) had femoral intertrochanteric fracture and 31.9% (n=77) had femoral neck
fracture. The mean duration of hospital stay was 12.3 days
(3–66). Of patients, 59 (24.4%) were operated in the first
48 hours. For anesthesia, 175 patients (72.3%) had general
Table 2.

anesthesia and 67 patients (27.7%) had spinal anesthesia administered. When patient groups are examined according to
treatment method, Group 1 (CH, n=146) comprised 60.3%,
Group 2 (CLH, n=54) comprised 22.3% and Group 3 (PFN,
n=42) comprised 17.4% of the study group. Three patients
had postop prosthesis infection, and 2 had revision due to
implant failure. At the time of the study, 98 patients (40.4%)
were surviving, while 144 patients (59.6%) were exitus.
The general mortality rate mean was 19 months (0 days-69
months).
In the three groups, it was observed that operation in the
first 48 hours did not affect mortality (p=0.649). A significant difference was identified in first-year mortality rates
according to sex, and these rates were 13% females and 29%
males (p<0.05). The mean hospital stay for patients who
died within the first year was 14 days (SD: 10.57), while
this value was 11.9 days for surviving patients (SD: 6.02)
(p<0.05). Also, the type of treatment was found to be statistically significant in this period (p<0.05). Of all patients
with the cemented hip prosthesis, 22 (15%) died within 36
months or later, while five patients (11%) in the PFN group
and only one patient (1.8%) in the cementless hip prosthesis-patient died in this period (Table 2). Of the surviving 98
patients, the mean age was 78.3 years, while the mean age
of the 144 exitus patients was 81.9 years (p<0.05). The firstyear mortality rate was 29%, with general survival of our
patients was 19% (Fig. 4).
When parameters affecting general survival are investigated,
ASA score, presence and number of comorbid diseases, fracture type, and sex differences were not observed to have
statistically significant effects on survival. The patients operated in the first 48 hours had no statistically significant difference in survival compared to those operated later (p=0.834).
There was a statistically significant effect on the survival of

Comparison of the factors affecting mortality

Parameters
		
1.

P-values*
Month

Time of the surgery		

0–1

1–12

12–24

24–36

>36

Total

0.576

0.924

0.301

0.910

0.345

0.649

2.

Treatment method		

0.158

0.253

0.814

0.584

0.034

0.145

3.

ASA score		

0.424

0.598

0.936

0.085

0.919

0.178

4.

Presence of the comorbid diseases		

0.229

0.488

0.172

0.397

0.613

0.339

5.

Type of the anesthesia		

0.110

0.922

0.607

0.645

0.824

0.883

6.

Fracture type		

0.310

0.894

0.811

0.823

0.520

0.950

7.

Complications		

0.007

0.782

0.893

0.864

0.628

0.297

8.

Mean age		

0.609

0.071

0.133

0.058

0.771

0.001

9.

Sex 		

0.149

0.003

0.825

0.871

0.546

0.086

0.526

0.049

0.774

0.408

0.337

0.448

10. Duration of the hospital stay		

P-values smaller than 0.05 were accepted as statistically significant. ASA: American Society of Anesthesiologists.

*
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mortality and morbidity rates observed in elderly patients
and increased treatment costs illustrate the importance of
this problem.[13] In the literature, there are still debates about
the gold standard treatment and ideal surgery time for hip
fracture cases.[8–10] Our study shows that implant selection
has a statistically significant effect on survival.

1.0

0.8

Patients in our study series were 56% female and 44% male.
Males were observed to have fewer hip fractures compared
to females; however, mortality rates were observed to be
higher. Investigation of survival, according to sex in hip fracture patients, found shorter survival in males compared to
the female sex.[14] Similar to our study, Schnell et al.[15] found
higher two-year mortality in the male sex. Additionally, our
study showed that long hospital stays affected mortality, especially in the period from 1–12 months. Long hospital stays
were shown to have negative effects on mortality in the literature.[16] Our view is that the patient should be rehabilitated
and discharged in a short period postoperatively.

0.6
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0.2

0.0
.00
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40.00
Time of death (month)

60.00

Figure 4. Graph of the general survival.
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Figure 5. Graph of survival according to treatment method. PFN:
Proximal femoral nail; CH: Cemented hemiarthroplasty; CLH: Cementless hemiarthroplasty.

implant choice for treatment (p=0.016). Patients with CH
were observed to have longer survival compared to those
with CHL and PFN (Fig. 5).

DISCUSSION
The strongest aspect of our study is the assessment of the
effects on mortality of the use of different implants and the
time of surgery together for the treatment of elderly hip fracture patients. With the increase in the elderly population, hip
fracture cases have become a public health problem.[11,12] High
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Our study found that age was a significant factor affecting
general mortality. A study conducted by Forni et al.[17] found
that age was the most important factor for mortality in the
first month and reported an 8.4% increase in mortality with
each year of age increase for patients over 65 years. A study
carried out by Paksima et al.[18] showed that age was the most
important factor for mortality, consistent with the results of
our study. Our opinion is that all mortality factors should be
considered, especially in patients with advanced age. All mortality risks should be minimized as much as possible.
Of our patients, 24.4% were operated within the first 48
hours. Contrary to the literature, no significant correlation
was observed between mortality and time. However, there
are studies supporting our research data in the literature.
This rate is similar to the large series by Kenzora et al.[19] Our
clinic generally operates on patients in the earliest period allowed by their medical status, through operation in the first
48 hours was not shown to have a significant effect on mortality. A study conducted by Sasabuchi et al.[20] found an effect
on mortality for 5-day delays in surgery when they controlled
for additional variables, including age, chronic diseases and
dementia. Al-Ani et al.,[21] in a study with 850 patients, found
no difference in mortality for patients operated in 24, 36 and
48 hours.
In our study, mortality in the first 30 days was 7.8%, with
first-year mortality of 19%. These rates are similar to the
literature. A study carried out by Forni et al.[17] about mortality in the first month after hip fracture in the geriatric patient group found this rate was 4.9%. Schnell et al.[15] found a
21.2% 1-year mortality rate in a study of hip fracture patients
over 60 years of age. The authors were of the opinion that
elderly hip fracture patients and their relatives should be wellinformed about mortality preoperatively.
Ulus Travma Acil Cerrahi Derg, May 2020, Vol. 26, No. 3
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The effects of implant selection used for treatment on mortality are known. Ravikumar et al.[22] investigated the longterm outcomes of internal fixation, hemiarthroplasty and
total hip prosthesis for hip fractures and showed the first
2-month mortality was 12% for internal fixation and 15%
for hemiarthroplasty. Mortality in the 12 months was 25%
for internal fixation and 27% for hemiarthroplasty. However,
though internal fixation was superior for first-year survival,
internal fixation was not shown to be superior concerning
mortality in the long term. Different studies have shown that
5-week mortality for cemented hip prosthesis was higher;
however, the difference in mortalities balanced after the 3rd
month.[23] As seen in the literature, there is no gold standard
treatment recommended for hip fractures. Our study shows
that for long-term survival, CH is superior. There is a need
for randomized controlled clinical studies to suuport the data
from our study. Commonly in the literature, there are studies that have investigated the effects of implant selection on
mortality generally retrospectively.
In our series, the deep infection rate was 1.2%. A study by
Partanen et al.[24] of patients operated for a hip fracture found
that deep infection rates were 1.3%, similar to our study. The
implant failure was 4.7% in Group 3. Görmeli et al.[5] found
that the revision rates due to various reasons, such as implant failure or dislocation, was 11.7% for PFN, while this
rate was 2.6% for hemiarthroplasty. Our conclusion is that
more complications were identified for patients undergoing
hemiarthroplasty due to longer surgery duration and larger
surgical incision. Many implant comparison studies have emphasized that complications are observed less in patients with
PFN.[25] Many methods are recommended in the literature to
avoid these complications. For example, the use of double
scopy during PFN surgery is reported to reduce the surgical
duration and complication risks.[26] If the surgeon chooses to
use PFN, they should choose one of these different designs.
[27–29]
Another important situation is the anesthesia type and
pain management administered to the patient.[30] Different
from the literature, in our study, there was no significant correlation found between the form of anesthesia and mortality.
There are publications stating that general anesthesia is linked
to more mortality in this patient group; however, it can be
said that this was observed more in patients with high risk
related to cardiac causes.[31]
The authors are aware of the limitations of this study. The
first limitation is that this study is retrospective. Additionally, the decisions about implant selection for patients were
made according to surgeon choice and experience. There is
a need for randomized prospective studies in this area. The
evaluation of mortality in patients with different ASA scores
may be seen as a limitation. However, the difficulty in creating homogeneous groups concerning the ASA score cannot be ignored. Additionally, the distribution of ASA scores
among patients in our study group is similar to other studies
in the literature.[32]
Ulus Travma Acil Cerrahi Derg, May 2020, Vol. 26, No. 3

Conclusion
Operation in the first 48 hours was not observed to affect
mortality. Additionally, while sex and age affected mortality, it
was concluded that implant selection also affected mortality.
There is a need for prospective controlled studies in this field.
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ORİJİNAL ÇALIŞMA - ÖZET
OLGU SUNUMU

Altmış beş yaş üstü kalça kırığı olgularında tedavi yöntemi ve ameliyata alınma zamanının
mortaliteye etkisi
Dr. Cihat Ekici, Dr. Özhan Pazarcı, Dr. Seyran Kılınç, Dr. Zekeriya Öztemür,
Dr. Hayati Öztürk, Dr. Gündüz Tezeren, Dr. Okay Bulut
Cumhuriyet Üniversitesi Tıp Fakültesi, Ortopedi ve Travmatoloji Anabilim Dalı, Sivas

AMAÇ: Sunulan çalışmada 65 yaş üstündeki kalça kırığı nedeni ile ameliyat edilen hastalarda implant çeşidi ve cerrahi zamanlamanın mortaliteye
etkisinin değerlendirilmesi amaçlandı.
GEREÇ VE YÖNTEM: Altmış beş yaş üstü 301 hasta incelendi. Hastalar Grup 1 çimentolu hemiartroplasti, Grup 2 çimentosuz hemiartroplasti ve
Grup 3 femur proksimal çivi yapılanlar olarak ayrıldı. Ameliyat zamanı, kırık ve demogrofik bilgileri geriye dönük kaydedildi.
BULGULAR: Bilgilerine ulaşılamayan 59 hasta çıkarıldıktan sonra çalışmaya 242 hasta dahil edildi. Hastaların ortalama yaşı 80.5 (65–100) idi. Tedavi
yöntemine göre hasta gruplarına bakıldığında; Grup 1 (n=146) %60.3, Grup 2 (n=54) %22.3, Grup 3 (n=42) %17.4. İlk 48 saate opere edilenlerle,
sonrasında opere edilenler arasında anlamlı bir fark bulunmadı (p=0.834). Tedavide implant seçiminin survey üzerine etkisi vardı (p=0.016). Çimentolu hemiartroplasti yapılan hastaların surveyinin çimentosuz hemiartroplasti ve proksimal femoral çivi (PFN) yapılanlara göre daha uzun olduğu
görüldü.
TARTIŞMA: Her üç grupta da ilk 48 saatte ameliyata alınmamanın mortalite üzerinde anlamlı etkisinin olmadığı görüldü. Bunun yanında yaş ve cinsiyet mortalite üzerine etkilidir. Ayrıca implant seçimide mortaliteyi etkilemektedir.
Anahtar sözcükler: Ameliyat zamanı; hemiarthroplasti; kalça kırığı; mortality; proksimal femoral nail
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