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Abstract
Aim: To investigate the epidemiological characteristics of patients with pelvic fractures. 

Material and Methods: We evaluated age, gender, comorbid disease, admission season, mechanisms of the injury, type 
of the fractures (Young Burgess classification), associated injuries, and mortality of patients with pelvic fractures in the 
emergency department (ED). 

Results: Of the 919 patients included in the study, 307 (33.4%) were female and 612 (66.6%) were male. The mean age 
was 36,5±14,82 (18-80) years. The mean age of males was 35.1 ± 13.63 years, and it was 39.2 ± 16.63 years for females. Of 
the males, 46.4% were in the 28-37 years range. Comorbid diseases were found in 254 (27.6%) patients. Of the patients, 
302 (32.9%) were admitted in winter and 285 (31%) in summer. It was mostly occurred due to automobile accidents 268 
(29.2%), followed by falls from height 211 (23%). Automobile accidents were most common in the winter season, while 
falls from height was more common in the summer. While automobile accidents, falls from height, motorcycle accidents 
were more common in males compared to females, falls from own height, pedestrians hit by a car, and other injuries 
were observed more frequently in females than males (p <0.001). While the mean age of females fell from their own 
height was 62.79 years, it was 68.46 years for males. 423 (46%) lateral compression 1 was detected most frequently. It 
was accompanied by abdominal trauma in 321 (34.9%) patients and head trauma in 299 (32.5%) patients. Eighty (8.7%) 
patients died in ED.

Conclusion: The most common mechanisms of pelvic fracture injury are automobile accidents and falls. Associated 
injuries are frequently observed.
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Öz
Amaç: Pelvik kırıklı hastaların epidemiyolojik özelliklerini araştırmak.

Gereç ve Yöntemler: Acil serviste (AS) pelvik kırıklı hastaların yaşı, cinsiyeti, komorbid hastalığı, başvuru mevsimi, 
yaralanma mekanizmaları, kırık tipi (Young Burgess sınıflaması), ilişkili yaralanmaları ve mortaliteleri değerlendirildi.

Bulgular: Çalışmaya alınan 919 hastanın 307’si (%33,4) kadın ve 612’si (%66,6) erkek idi. Ortalama yaş 36,5 ± 14,82 (18-80) 
yıl idi. Erkeklerin yaş ortalaması 35,1±13,63 yıl, kadınların ise 39,2±16,63 yıl idi. Erkeklerin %46,4 28-37 yıl aralığında yer 
almakta idi. 254 (%27,6) hastada komorbid hastalık bulunmaktaydı. 302 (%32,9) hasta kış, 285 (%31) hasta yaz mevsiminde 
başvurmuştu. En sık otomobil kazaları 268 (%29,2) sonra yüksekten düşmeler 211 (%23) nedeni ile meydana gelmişti. 
Otomobil kazaları en sık kış, yüksekten düşmeler ise yaz mevsiminde daha sıktı. Otomobil kazaları, yüksekten düşmeler, 
motorsiklet kazaları erkeklerde kadınlardan daha sık iken, kendi seviyesinden düşmeler, araç dışı trafik kazaları, diğer 
yaralanmalar kadınlarda erkeklerden daha sık olarak izlendi (p<0,001). Kendi seviyesinden düşen kadınların yaş ortalaması 
62,79 yıl iken, erkeklerin 68,46 yıl idi. En sık 423 (46%) lateral kompresyon 1 tespit edildi. 321 (%34,9) hastada abdominal 
travma, 299 (%32,5) hastada kafa travması eşlik etmekteydi. Seksen (8.7%) hasta AS’de öldü.

Sonuç: Pelvik kırık yaralanmasının en yaygın mekanizmaları otomobil kazaları ve düşmelerdir. Bu kırıklara eşlik eden 
yaralanmalar sıktır.

Anahtar kelimeler: pelvik kırık; epidemiyoloji; kırık tipi; ilişkili yaralanma
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Introduction
Pelvic fractures are severe injuries that take an important place 
among the trauma patients presenting to the emergency 
department (ED). Pelvic fractures are still a significant cause of 
trauma-related mortality, in contrast to the decrease observed 
in the mortality of trauma victims [1]. Approximately 4-9% 
of patients with blunt trauma and 1.5-3% of skeletal system 
injuries are constituted by pelvic fractures [2,3,4].

Although it usually occurs due to high-energy trauma, it can 
also occur due to low-energy trauma in the elderly. Depending 
on the mechanism of the trauma, pelvic fractures have a 
wide clinical spectrum from life-threatening complete pelvic 
detachment to simple non-severe fractures [5,6].   Moreover, 
other systemic injuries frequently associate these fractures [4]. 

A small part of publications on pelvic fractures, which pose 
a significant burden on patients and the health system in 
physical, psychological, social, and financial terms, are related 
to epidemiological data [7,8]. In Turkish society, on the other 
hand, recent epidemiological data on this issue are insufficient.

This study aims to evaluate the epidemiology of patients with 
pelvic fractures admitted to the ED in a tertiary hospital in Ankara.

Materials and Methods
Patient population and study design

The local ethics committee approved this retrospective study. 
A patient over 18 years of age with a pelvic fracture due to 

blunt trauma was evaluated in the ED of a tertiary hospital 
between December 2015 and December 2020.

The exclusion criteria were as follows: (1) those with 
penetrating trauma; (2) those who refused treatment; (3) 
those who were referred to another hospital; (4) those with 
deficiencies in hospital records; (5) those who were brought to 
ED dead were excluded from the study. 

The collected data included: age, gender, comorbid disease 
admission season, mechanisms of the injury, type of the 
fractures, associated injuries, and mortality.

All patients get a pelvic X-ray and/or a computed tomography 
(CT) scan. Fractures were classified into types according to the 
Young and Burgess classification. There are four types of injuries 
according to this classification; lateral compression (LC), antero-
posterior compression (APC), vertical shear (VS), and combined 
(CM).  LC injuries are classified into LC1, LC2, and LC3, APC 
injuries are classified into APC1, APC2, and APC3 [9]. 

Associated injuries were evaluated as head, maxillofacial, 
chest, spine, abdomen, genitourinary, upper, lower extremity, 
pelvic haemorrhage, intraabdominal haemorrhage.

Statistical Analysis
Statistical analysis was performed using Statistical Package 
for the Social Sciences, Version 22.0 (SPSS Inc., Chicago, IL). In 
the study, mean ± standard deviation was given for numerical 
data as descriptive statistics, while number (n) and percentage 
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(%) were given for categorical data. Pearson's Chi-square test 
was used to compare categorical data. Whether there is a 
difference between gender in terms of age was analyzed with 
Student's t-test. P<0.05 was considered statistically significant.

Results
During the study period, 11,459 patients presented with ED 
due to blunt trauma. Pelvic fractures were detected in 1,048 of 
them. The incidence of pelvic fractures was 9.1%.

Of the 919 patients, 307 (33.4%) were female, and 612 (66.6%) 
were male. The mean age was 36,5±14,82 years and range 18-
80. A statistically significant difference was found in male and 
female patients in terms of mean age (p <0.001). The mean 
age of males was 35.1 ± 13.63 years, while the mean age of 
females was 39.2 ± 16.63 years. Of the males, 46.4% were in 
the 28-37 age/year range (Figure 1).

Figure 1: Age distribution of males and females with pelvic fractures.

Comorbid diseases were found in 254 (27.6%) patients.  There were 
47 (5.1%) patients with one comorbid disease and 207 (22.5%) 
patients with more than one comorbid disease. The most common 
comorbid diseases were hypertension with 80 (8.7%), diabetes 
mellitus with 60 (6.5%), cardiovascular disease with 46 (5%), chronic 
obstructive pulmonary disease with 29 (3.2%), dementia with 23 
(2.5%), and other diseases with 16 (1.7%), respectively. There was 
no statistically significant difference between males and females in 
terms of comorbid diseases (p> 0.05).

Of the patients, 302 (32.9%) were admitted in winter, 235 
(25.6%) in autumn, 285 (31%) in summer and 97 (10.5%) in 
spring season. 

Among the mechanisms of the injury, the most common were 
automobile accidents 268 (29.2%), then falls from height 211 
(23%) (Figure 2). 

Figure 2: Distribution of mechanism of injury of the patients.

Automobile accidents were most common in the winter 
season while falling from height was more common in the 
summer (Table 1). 

Table 1: Seasonal correlation by the injury mechanism

Mechanism of injury Winter 
n (%)

Autumn 
n (%)

Summer 
n (%)

Spring n 
(%)

Automobile accidents 169 (56) 52 (22.1) 21 (7.4) 26 (26.8)
Falls from height 3 (1) 61 (26) 130 (45.6) 17 (17.5)
Falls from own height 28 (9.3) 21 (8.9) 25 (8.8) 16 (16.5)
Pedestrians hit by car 52 (17.2) 52 (22.1) 40 (14) 24 (24.7)
Motorcycle accidents 34 (11.3) 26 (11.1) 27 (9.5) 4 (4.1)
Bicycle accidents 4 (1.3) 11 (4.7) 29 (10.2) 7 (7.2)
Others 12 (4) 12 (5.1) 13 (4,6) 3 (3.1)
Others: Fall of heavy object, bus accident, truck accident, etc.

Car accidents, falls from a height, motorcycle accidents were 
observed more frequently in males than females (p <0.001).  
Falls from own height, pedestrian hit by a car, other injuries 
were observed more frequently in females than males (p 
<0.001). No statistically significant difference was found 
between males and females in bicycle accidents (p=0.124) 
(Table 2).  While the mean age of females fell from their own 
height was 62.79 years, it was 68.46 years for males.

Table 2: Gender distribution by injury mechanism
Mechanism of injury Female n (%) Male n (%) P value
Automobile accidents 43 (14) 225 (36.8) <0,001
Falls from height 18 (5.9) 193 (31.5) <0,001
Falls from owm height 53 (17.3) 37 (6) <0,001
Pedestrians hit by car 150 (48.9) 18 (2.9) <0,001
Motorcycle accidents 9 (2.9) 82 (13.4) <0,001
Bicycle accidents 12 (3.9) 39 (6.4) 0.124
Others 22 (7.2) 18 (2.9) 0.003
Others: Fall of heavy object, bus accident, truck accident, etc.

According to the Young Burgess classification, 423 (46%) LC1 was 
detected most frequently, followed by 211 (23%) LC2 (Figure 3). 
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No statistically significant difference was found between males 
and females in the Young Burgess classification (p> 0.05).

Figure 3: Young Burgess classification

At least one injury was present in 809 (88%) patients. Pelvic 
fractures were accompanied by abdominal trauma in 321 (34.9%) 
patients and head trauma in 299 (32.5%) patients (Table 3). 
Table 3: Injuries associated with pelvic fractures
Associated injury Total n (%)
Head injury 299 (32.5)
Maksillofasial injury 170 (18.5)
Chest injury 209 (22.7)
Spine injury 156 (17)
Abdomen injury 321 (34.9)
Genitourinary injury 149 (16.2)
Upper extremity injury 152 (16.5)
Lower extremity injury 234 (25.5)
Pelvic haemorrhage 170 (18.5)
İntraabdominal hemorrhage 105 (11.4)
*Because some patients had more than one associated injury, the 
total number of the injuries were higher than the number of patients.

Eighty (8.7%) patients died in the ED.

Discussion
Pelvic fractures are rare in trauma victims; however, associated 
injuries are common and are among the injuries with high 
mortality and morbidity. There are a limited number of studies 
on the epidemiology of pelvic fractures in the literature; 
recent studies on this subject in Turkey are insufficient. To our 
knowledge, this study is the largest reported single centre 
experience in the capital of Turkey, Ankara. 

The incidence of pelvic fractures in trauma patients ranges 
from 2.4% to 10% [6,10,11]. In our study, the incidence was 
9.1% and was similar to the literature.  

In the studies conducted by Chien et al. and Lefaivre et al. in 
patients with pelvic fractures, the number of female patients 
was higher than that of males [12,13]. However, in other studies 
in the general literature, it has been stated that pelvic fractures 

are observed more in males than in females [5,8,11,14,15,16]. 
In our study, almost two-thirds of the patients with pelvic 
fractures were constituted by males. 

Pelvic fractures are injuries generally observed in the young 
population under 50 years of age [5]. In studies, the mean age 
of patients with pelvic fracture ranges between 37-47 years 
[6,14,15,16,17]. The mean age of the patients in our study was 
36.5 ± 14.82 years and was similar to the literature.

Ježek and Džupa have evaluated 225 patients with pelvic 
fractures between the ages of 15-95 in their epidemiological 
studies and have found that the mean age was 49 years in 
males and 53 years in females [18]. In our study, the mean age 
of males was 35.1 ± 13.63 years, while it was 39.2 ± 16.63 years 
for females. We think this difference between the mean age 
was due to our society with a high young population.

The vast majority of pelvic fractures occur due to traffic accidents 
and most frequently occur due to motor collisions vehicle 
accidents.  In the study of Chueire et al. on pelvic ring injuries, 
23% of pelvic fractures were caused by car accidents and 
19% by motorcycle accidents [16]. In the study conducted by 
Hossain et al. in two tertiary care hospitals, 33.18% of the causes 
of pelvic fractures were bus accidents, 21.26% car accidents, 
25.86% motorcycle accidents [15]. In the study of Chien et al., 
this rate was 53.4% automobile and 24.5% motorbike accident 
[12]. In our study, similar to the literature, we observed that 
automobile accident (37.3%) was the most common cause of 
pelvic fractures, while motorcycle accidents (10.2%) were less. 
It may be due to the motorcycle being a type of transportation 
that has just begun to be used in our country.

Another important mechanism of trauma in pelvic fracture 
formation is falls. Falls cause high- and low-energy trauma, 
depending on the height the patient falls. In the study of 
Chueire et al., it has been the second most common cause of 
pelvic fracture with 14% own height, 18% fell down from very 
high points; they found that the majority of fell down from 
very high points were male construction workers falling from 
the pier [16]. In our study, falls from height after automobile 
accidents were the second most common cause of pelvic 
fracture. Both injury mechanisms are more common in males 
than in females. The reason for this is that traditionally men 
are the main workforce in our country, they are frequently 
involved in social life, and the use of motor vehicles is more 
common among males than females.

Own height falls are defined as any event in which the 
patient unintentionally falls to the ground and is traditionally 
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considered as a low-impact mechanism associated with minor 

injuries. However, pelvic fractures can occur with low-energy 

trauma in elderly patients. Because, with aging, the frequency 

of osteoporosis increases in both genders, especially in 

females. In patients over 60 years, 94% of pelvic fractures 

are associated with osteoporosis [19]. Krappinger et al. have 

evaluated pelvic fractures in patients with osteoporosis and 

have stated that these fractures typically occur as a result of 

simple falls and that fractures due to high-energy trauma 

are rare in these patients [20]. Pelvic fractures due to simple 

falls are more common in females than in males. [8]. In their 

study, Ježek and Džupa have found that pelvic fractures due 

to simple falls were more common in elderly patients, males 

were eight years older than females. They have reported that 

there were two different patient groups with pelvic fractures 

[18]. In our study, pelvic fractures due to own height falls were 

more common in females than males, and the mean age of 

males was higher than females. We think that this is due to 

the fact that osteoporosis starts at a relatively earlier age and 

progresses more severely in elderly women compared to men. 

Seasonal changes play an important role in trauma admissions. 

Weather conditions such as precipitation and cloudy skies are 

known to affect trauma admissions. Parsons et al. have found in 

their study that trauma admissions increased by 7.9% in snowy 

weather [21]. Morgan and Mannering have determined that the 

probability of severe injury in male drivers under the age of 45 

was 17% on wet/dry surfaces and 42% on snowy/icy surfaces 

[22]. Fatal accidents due to adverse weather conditions are 

relatively higher in winter compared to summer months [23]. 

Chien et al. have stated in their study that pelvic fractures had 

a slightly higher incidence rate during the winter months [12]. 

Similarly, in our study, we found that pelvic fractures in winter 

are more common than in other seasons. We think that this 

is due to the increase in automobile accidents due to various 

reasons such as slippery roads due to precipitation, especially 

snowfall in winter, limitation of visibility, and drivers driving fast.

In our study, falls from height were more common in summer 

and in males. We think that the acceleration of the construction 

sector in the summer season and the fact that the construction 

workers are male contributed to this.

There are two main classification systems for pelvic fractures; 

Tile and Young-Burgess classification systems. Some studies 

in the literature have used the Tile classification to classify 

pelvic fractures; in our study, we used the Young and Burgess 

classification, which evaluates the fracture pattern by the injury 

mechanism and anatomical features [9]. The most common 

type seen in the Young Burgess classification is LC. Coleman 

et al. and Palmcrantz et al. have found that LC1 (38%, 46.4%, 

respectively) and then LC2 (24%, 17.9%, respectively) were 

detected most frequently in the Young-Burgess classification 

of pelvic fracture patients [24,25]. Similarly, in our study, 423 

(46%) LC1 was found the most, followed by LC2 with 211 [23%].

The pelvic ring is much stronger than many other bone 

structures, and a large amount of force is required to break 

this structure. Therefore, these fractures are indicative of 

severe injury. The injuries associating with these fractures 

are common, and the injuries have an effect on mortality 

[12]. Patients with associated injuries were 45% in the study 

of Hossain et al., and 54% in the study of Chueire et al. [15, 

16]. In the study of Coleman et al., 69% of patients had 

associated injuries that required surgical intervention during 

their hospital stay [24]. In the study of Palmcrantz et al., the 

rate of associated injuries was 99%, but the number of severe 

injury cases in this study was higher than in other studies 

[25]. In the present study, 88% of patients had at least one 

associated injury. Since our hospital is a tertiary hospital, our 

rate of referral from other hospitals is high, and the number of 

patients with associated injuries is correspondingly high.

In various studies, pelvic fractures were associated by 11%-

37.3% chest, 12.4%-42% abdominal, 14.8%-56% head injuries 

[11,12,26,27]. In the study of Abdelrahman et al., the extremities 

and chest were the most common associated injury sites [6]. 

In our study, associated injuries were abdominal trauma the 

most, followed by head trauma. We think that the differences 

in associated injuries in the studies in the literature are due to 

the age range of the studied patient groups and the difference 

in trauma mechanisms.

The strength of our study is that it was conducted in a high-

volume, tertiary hospital with long-term evaluation. Being 

a single-center study and its retrospective nature are the 

limitations of our study.

Conclusion
The most common mechanisms of pelvic fracture injury 

are automobile accidents and falls. Associated injuries are 

frequently observed.
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