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Abstract 

 
Pelvic bone fractures are very complex and offer challenging situations to orthopedic surgeons. 
The ideal treatment method for pelvic fractures remains a matter of debate till date. The objec-
tive of the present study is to introduce the treatment modalities and clinical outcomes of pelvic 
fractures at our center in Uzbekistan. For study, 285 patients admitted from February, 2010 to 
January, 2014 with pelvic injury at the head center of the Republican Research Center of 
Emergency Medicine of Uzbekistan were enrolled. The age of the patients ranged from 25 years 
to 55 years. Clinical outcomes were analyzed in 182 patients who were operated and had fol-
lowed up for at least 6 months. Study population was divided into three groups according to the 
morphology of fracture and stability of the pelvic ring. Out of 285 patients, surgical treatments 
were performed in 205 (71.9%) cases. Unstable pelvic fractures were 80 (28.1%). Among the 
surgically managed patients, transosseous osteosynthesis by external fixator was in 103 (50.2%) 
cases, osteosynthesis by internal fixation was in 42 (20.5%) cases, and combined osteosynthesis 
was in 60 (29.3%) cases. Polytraumatized patients were 202 (70.9%). Overall mortality observed 
was 26 (9.1%). Clinical outcomes were excellent in 114 of the cases (62.4%) and good in 48 
(26.4%). Using external fixator, surgical treatment of pelvic fracture showed satisfactory clinical 
outcome in Uzbekistan region. However, more combination of external fixator and internal fixa-
tion was necessary in unstable pelvic fracture compared with stable or partially stable pelvic 
fracture.  
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Introduction 
 
The acute management of a patient with pelvic fracture 
and unrelenting hemorrhage present a complex challenge 
to the orthopedic surgeons [1].  Fractures of the pelvis ring 
are reported to represent 4% to 8% of all fractures en-
countered [2, 3]. These trauma are commonly associated 
with multiple injuries and a high mortality rate [2, 4, 5].  
There are an increased number of incidences of pelvic 
ring fractures over the last decade because of rising num-
ber of high-speed accidents and trauma [3, 4]. One of the 
main injuries at high-energy trauma is pelvic fracture 
which accounts for about 10% to 40% of the cases [5-8]. 

Mortality rate of pelvic fractures in association with mul-
tiple injuries ranges from 30% to 58% [3, 8]. Pelvic frac-
tures represent the third most common cause of death in 
trauma [4, 6]. Delayed recognition and inappropriate 

management of the trauma patient with pelvic injury can 
lead to a poor and fatal outcome [4]. Multiple trauma as-
sociated with pelvic injury is also the leading causes of 
death and disability in Uzbekistan. 

 
Fundamental objective of the emergency management of 
pelvic ring injury is control of hemorrhage, restoration of 
hemodynamic, and prompt evaluation and treatment of 
associated injuries. Clinical process of achieving these 
goals has evolved significantly. However, regardless of 
the consensus that displaced pelvic ring injuries are the 
most serious orthopedic injury requiring prompt surgical 
stabilization, controversy still exists regarding the rec-
ommended treatment and outcome [3, 9, 10]. More grow-
ing interests have been observed recently in the use of 
external fixation, as it involves minimally invasive, rela-
tively easy and quick procedure to achieve pelvic stability 
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promoting the fracture healing as well as to decrease the 
amount of hemorrhage and soft tissue injury [2, 11]. This 
combined effect may decrease the mortality associated 
with major unstable pelvic fractures as well as decrease 
the incidence of associated complications, such as respira-
tory, renal, failure and disseminated intravascular coagu-
lopathy.  
 
Various methods of stabilization of unstable pelvic ring 
injuries have been described [1, 7, 12]. Many studies in-
troduced the methods of external fixation for pelvic ring 
stabilization [7, 12, 13], which is also one of the methods 
of fixation of these fractures in Republican Research Cen-
ter of Emergency Medicine, Uzbekistan. This research 
institution is the head center for the emergency medical 
service structure of Uzbekistan. It provides qualified mul-
tidisciplinary specialists services to the patients, intensive 
care and is equipped with high quality diagnostic tools 
such as computed tomography. One of the essential parts 
of the evaluation of any significant pelvic injury, includ-
ing the posterior pelvic ring structure, which is usually 
poorly seen on standard radiographs, is the computed to-
mography [14].  
 
However, it is not always available at the district level of 
trauma service in Uzbekistan. Hence, the patients with the 
unstable pelvic fracture are referred to the head center for 
the better evaluation and management of these patients 
from its regional branches. Therefore, the objective of our 
study is to introduce the clinical outcomes and the trend 
of surgical treatment methods of pelvic fractures in Na-
tional Emergency Referral Center in Uzbekistan during 
February 2010-January 2014.  
 

Materials and Methods 
 
Study design and Population 
This study is designed as a retrospective study, using re-
views of medical records of patients admitted during Feb-
ruary 2010 to January 2014 at Republican Research Cen-
tre of Emergency Medicine of Republic of Uzbekistan. 
Identification of the patients and their data’s were ob-
tained from the hospital records section after approval 
from the Institutional Review Board (IRB). Total of 285 
patients with pelvic ring fracture who were treated in this 
institution from February 2010 to January 2014 were en-
rolled in this study. The study population included 207 
(72.6%) male patients and 78 (27.4%) females, with male 
to female ratio of 2.6:1. The age ranged from 25 to 55 
years. Isolated acetabular fractures, pathological fractures 
and cases with uncontrolled extra pelvic bleeding were 
excluded. Clinical outcomes were analyzed in 182 pa-
tients who were followed up for at least 6 months. 
 

Perioperative Management 
Treatments of pelvic injuries are one of the parts of the 
management of the polytraumatized patients [11, 15]. A 

great attention has been paid to the diagnosis and man-
agement of associated life-threatening injuries, as the ma-
jority of patients have been received with different levels 
of shock [16]. In the emergency department these patients 
were evaluated and managed according to the standard 
Advanced Trauma Life Support (ATLS) guidelines [16]. 
A patient with hemorrhagic shock was considered with 
systolic blood pressure less than 90mmHg after receiving 
two liters intravenous crystalloid [3].  Anti-shock proce-
dure has been carried out for the hemodynamically unsta-
ble patients immediately [17, 15].  Further assessment of 
patients included focused abdominal sonography, multi-
spiral computer tomography (MSCT) of the chest, abdo-
men and pelvis, plain radiograph of the skull, throra-
columbar spine were performed following the primary 
survey and resuscitation [14].  
 

All pelvic fractures were classified by experienced ortho-
pedic surgeons and have been divided into three types A, 
B and C by the Tile classification adopted by the OTA 
[18] (Table 1) and were enrolled in Group I, Group II and 
Group III, respectively (Table 2). Patients with the mini-
mal displacements, without damage in continuity of pos-
terior arch of the pelvic ring without anatomic-functional 
disorders were managed by traditional conventional ways. 
External fixator with the use of our backbone apparatus 
were applied in pelvic injuries of type B1, type B2 frac-
tures and in type C1.1 fractures when there is a partial 
congruence of the sacroiliac joint. Stabilization with ex-
ternal fixator in combination with open reduction and in-
ternal fixation were performed in the patients with severe 
rotational and vertically-unstable injuries.  
 
Clinical and Radiological Assessment 
Hospital charts of the patients with pre- and postoperative 
anteroposterior, as well as special inlet and outlet views 
of pelvis radiographs and computed tomography (CT) 
scans were reviewed. To evaluate postoperative stability 
of pelvic rim, interrelations in symphysis pubis and sacro-
iliac joint as well as maximal residual displacement [15] 
was assessed by radiographs and CT scans. Clinical out-
comes were evaluated by assessing Majeed score includ-
ing pain, standing position, sitting position, work effi-
ciency and sexual activity. A score greater than 85 is con-
sidered as excellent, between 70 and 85 good, between 55 
and 69 satisfactory and less than 55 as poor [19]. Demo-
graphic details, mechanism and stability of fracture, sur-
gical treatment, associated injuries, hemodynamic status 
of the patient on arrival, resuscitation and transfusion re-
quirements, mode of treatment and length of hospital stay 
and mortality were also evaluated.   
 
Results 
 
1. Data collected after treatment of 285 patients with dif-

ferent types of pelvis injuries was evaluated. Among 285 
patients, 99 patients (34.7%) had type A injury, 106 pa-
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tients (37.2 %) were in type B and 80 patients (28.1%) 
were in type C (Table 2). 202 patients (70.9%) had poly-
trauma injuries while 114 patients (40.4%) had traumatic 
shock of different levels of severity (Table 3). 205 pa-
tients (71.93%) among 285 of this study were managed 
by operative interventions.  

2. All the operated patients had undergone surgery in early 
post-traumatic period within 10 days. In all cases the 
stability of pelvic ring has been achieved and it has been 
proved by radiological finding of normal interrelations in 
symphysis pubis and in sacroiliac joint as well as maxi-
mal residual displacement [15]. Among 205 patients 
who had undergone surgical treatment, 182 (88.8%) 
were available for the follow up evaluation in the period 
from 6 months to 3 years. Amid surgically treated 182 
cases, clinical outcomes were excellent in 114 (62.6%) 
cases, good in 48(26.4%), satisfactory in 13(7.2%) and 
poor in 7(3.8%) (Table 4). 

3. Amongst surgicaly treated 205 patients, 103 patients 
(50.4%) had undergone closed reduction and stabiliza-
tion by external fixator. 68 patients (72.3%) out of group 
II (type B) were managed with this technique (Table 2). 
In this treatment group, the patients were ambulated on 
an average after 10 to12 days. The external fixator was 
removed in 56+5 days in type B and 74+4 days in type C 
fractures. Also, 42 patients (20.5%) and 60 patients 
(29.3%) had undergone osteosynthesis by internal fixa-
tion and combined osteosynthesis, respectively. All the 
apparatus of external fixation were worked-out in the 

Republican Research Centre of Emergency Medicine 
(Fig. 1).  

4. In three cases (2.9%) among 103 patients treated with 
external fixator, there was  development of  deep inflam-
mation around the pins site, where as 15 patients 
(14.6%)  cases  had superficial pin tract infection.  

5. The average amount of blood transfused was 2L of 
packed red blood cell (range, 0.8L to 4.8L) and most of 
the transfusion were done on the first day of admission 
of these patients. 114 patients (40.4%) of our study 
population had hypovolemic shock associated with 
thoracic, abdominal and other organs injuries. Blood 
transfusions were required in 73 patients (25.6 %); 26 
patients (24.5%) in group II and 47 patients (58.2%) in 
Group III. 

6. The mortality rate in current study was found as 9.1 % 
(26 patients), of which 19 patients were male and 7 of 
them were female. 13 patients died within 1 to 3 days of 
arrival, 7 patients within 4 to 10 days and 6 patients after 
10 days of their arrival in the hospital. Mortality of pel-
vic fracture associated with the multiple injuries is 
shown in the Table 5.   

7. Patients surgically treated have returned to their work 
without further significant disability and complication in 
an average of 8 weeks in group I, 12 to 16 weeks in 
group II and in group III in 30 to 32 weeks. 

8. The average hospital stay of the patients in our study was 
found about 8.7 days in group I, 13.2 days in group II 
and 17.2 days in group III (Table 6). 

 
 

Table 1.  Pelvis injuries classification by Tile M. 

 
Type A: Stable (Posterior Arch Intact)  
A1  Avulsion injury  
A2  Iliac wing or anterior arch fracture caused by a direct blow  
A3  Transverse sacrococcygeal fracture  

                                      Type B: Partially Stable (Incomplete Disruption of Posterior Arch)  
B1 Open book injury (external rotation)  
B2 Lateral compression injury (internal rotation)  
B2-1 Ipsilateral anterior and posterior injuries  
B2-2 Contralateral (bucket-handle) injuries  
B3 Bilateral  
Type C: Unstable (Complete Disruption of Posterior Arch)  
C1 Unilateral  
C1-1 Iliac fracture  
C1-2 Sacroiliac fracture-dislocation  
C1-3 Sacral fracture  
C2 Bilateral, with one side type B, one side type C  
C3 Bilateral  
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Table 2.  Applied treatment methods in different groups (n=285) 
 

 
Table 3.  Associate injuries with pelvic fracture 

 
Table  4.  Overall functional outcome ( n=182) 

 
Outcome Number Percentage 

Excellent 114 62.4 
Good 48 26.4 
Satisfaction 13 7.2 
Bad 7 3.8 

 
Table 5.  Cause of death during treatment 

 
Associated injury with pelvic fracture 

 
Mortality 

 
Percentage 

 
Polytrauma 10 38.5 
Head injury 6 23.1 
Multiple fracture 5 19.2 
Abdominal injury 4 15.4 
Other cause 1 3.8 
Total no. of death 26 9.1 
Total no. of  
Patients studied 

                                            285 
 

100 

 
 

Table 6.  Hospital stay, blood transfusion and mortality in different groups 
 

Groups No. of Patients Mortality No of patients Received 
Blood Transfusion 

Average Hospital     
Stay(days) 

I 99 1(0.4%%) 0 8.7 
II 106 6(2%) 26(24.5%) 13.2 
III 80 19(6.7%) 47(58.2%) 17.2 
Total 285(100%) 26(9.1%) - 12.4 

Treatment Type of Fracture/         
Group 

No of 
Patients Conservative Open Reposi-

tion & osteo- 
synthesis 

Transosseous osteo-
synthesis with exte- 

rnal fixation 

Combined 
Osteosyn- 

thesis 

No. of surgery 
performed in 
each group 

A(Group I) 99(34.7%) 58 12 21 8 41 
B(Group II) 106(37.2%) 12 9 68 17 94 
C(Group III) 80(28.1%) 10 21 14 35 70 
Type of Treatment 
as a whole 

285(100%) 80(28.1%) 42(14.7%) 103(36.1%) 60(21%) 205(71.9%) 

Associate injuries 
 

No of patients 
Polytrauma 202 (70.88%) 
Traumatic shock 114(40.4%) 
Head injury 119(41.75%) 
Chest injury 36 (12.63%) 
Abdominal injury 47(16.49%) 
Urogenital injury 31(10.88%) 
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Figure 1. (a,b,c) Up graded different construction of backbone fixators frame for non-stable and poly-focal 
pelvic injuries. (d,e,f) Their application in modular frame. 

 

 
 

Figure 2. Case report 19 years old lady sustained closed pelvic fracture (Type B) with multiple fractures and 
shock due to road traffic accident. (a) preoperative x-ray (b) Patient was treated initially  with backbone ap-
paratus of external fixation followed by (c) repositon and  stabilization of symphysis  pubic with plating  after  
the general conditions of the patient has been stabilized. (d) Postoperative radiograph of the same patient 
and (e) 5 months after the surgery patient was able to stand and ambulate without external supports. 
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Discussion 
 

Trauma and its associated injuries are the leading caus-
es of death and disability in Uzbekistan region. Na-
tional emergency developmental model of Republic of 
Uzbekistan is supported by its Ministry of Health. 
There have been significant achievements in the field 
of public health care of Uzbekistan, and advancement 
in emergency medicine service is regarded as one of it. 
The emergency medical service structure of Uzbekistan 
consists of the head center in Tashkent at the Republi-
can Research Center of Emergency Medicine, which is 
the trauma center of level I. Under its umbrella, there 
are 13 regional branches – trauma center of level II. 
And 175 sub-branches - emergency medical units – 
trauma center of level III at the periphery. These pe-
ripheral units coordinate and work closely with the 
head center, where they refer the most critical and 
complicated cases.  This helps to improve the survival 
rates of patients with severe pelvic fracture by timely 
recognizing and referring the cases to the higher cen-
ters. It also helps to collect and analyze clinical and 
epidemiologic data and thereby provides a statistical 
base to support clinical audit and ultimately improves 
the development of trauma services in Uzbekistan. In-
jury surrounding the pelvic ring is one among them. 
 
Pelvic fractures result from the high energy trauma and 
are usually associated with multiple injuries, surgical 
treatment of which is technically demanding and chal-
lenging [2, 3, 10]. The ideal treatment for unstable pelvic 
fractures remains a matter of debate [9, 20, 21]. Unstable 
pelvic fracture and hemodynamic instability require an 
urgent stabilization of the pelvis as a fundamental part of 
the resuscitation. In this study, these situations were most-
ly managed by urgent stabilization with external fixator 
(Fig. 2). Herein out of 285 patients, we have reported the 
outcome of 182 patients that were managed surgically 
with the follow up of 6 months to 3 years. Majority of the 
patients in our study were treated with minimally invasive 
application of external fixator, 103 patients (50.2%), or 
combination of external fixation and internal fixation, 60 
patients (29.3%). This study has shown an overall promis-
ing result of different methods of treatment modalities, 
with the excellent clinical result in 114 (62.6%) cases, 
good in 48 (26.4%) cases, satisfactory in 13 (7.2%) cases 
and bad in 7 (3.8%) cases. Similar to our results, study 
conducted by Takashi Suzuki et al. [22] for 57 pelvic 
fractures has also shown their finding with excellent re-
sult in 50.8% cases, good in 22.8% cases, satisfactory in 
15.7 % cases and poor in 10.5% cases, with similar mo-
dality of treatment.  
 
Although there has been significant achievement in de-
clining the mortality rate following pelvic fracture how-
ever, still 10% of these patients died despite of these 

achievements [23]. In our study, we have found that the 
mortality rate was 9.1% (26 patients). Early mortality in 
relation to pelvic fracture was due to uncontrolled hemor-
rhage and associated injuries; whereas late mortality was 
related with the sepsis. It has been shown that a high cor-
relation exists between the mortality rate and initial he-
modynamic status of the patients. The mean blood trans-
fusion requirement is around 5 to 8 units in the pelvic 
fractures [23].  In our study, the average amount of blood 
transfused was 2L of packed red blood cell. The period of 
hospital stay in our study relied on the morphology of the 
fracture, mechanism of injury, severity of the trauma and 
the associated injury. The overall average hospital stay 
was about 12.4 days. There were observed superficial pin 
tract infections in 15 patients (14.6%), in external fixator 
group, which were managed with conservative treatment. 
Whereas in 3 cases, there were development of deep in-
flammation around the pins site which was treated by ear-
ly removal of the fixator and course of antibiotic therapy. 
Pin site infection related with the external fixation in the 
treatment of pelvic fracture has been reported to about 2 
to 40% with mean of 18% [11]. Nevertheless, none of the 
cases developed osteomyelitis. Similar result with us has 
also been reported in a study by Scagleone et al. [2]. Pin 
site infection was observed to depend on patient’s consti-
tutional appearance, duration of application of the fixator 
and patients’ compliance with taking care of the pins 
sites.   
 
In our study, we have observed that external fixation 
using backbone apparatus had major role during surgi-
cal treatment of pelvic bone fracture in Uzbekistan. 
This method of fixation of the pelvic fracture is techni-
cally easy for application in urgent situations and 
seems to be a promising method. However, more com-
bination of external fixation and internal fixation was 
necessary in unstable pelvic fracture (groupIII) com-
pared with stable (groupI) or partially stable (groupII) 
pelvic fracture.  
 
There are some limitations in the current study which can 
be summarized as follows: The value of this study may be 
limited by its retrospective design, lack of a control group 
and long term outcome. The interpretation of treatment 
outcome of this injured patient population may be biased 
by neurological and other concomitant injuries.  

 
Conclusion 
 
Using external fixator, surgical treatment of pelvis frac-
ture showed satisfactory clinical outcome in Uzbekistan 
region. However, more combination of external fixator 
and internal fixation was necessary in unstable pelvic 
fracture compared with stable or partially stable pelvic 
fracture.  
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