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Abstract
Aim
This study aims to analyze the spectrum, management, and outcome of Syrian refugees’ fracture over four-
year period, highlighting challenges in management and follow-up.

Methods
This was a retrospective review of Syrian refugee patients operated for fractures at our centre from January
2015 to January 2019. The patients were evaluated for age, gender, mechanism of injury, location and type of
fracture, presence of accompanying injuries, surgical technique, complications, mortality and morbidity.
The comparison of complications and postop outpatient clinic controls between Turkish citizens and Syrian
refugees were also evaluated.

Results
The study included a total of 455 patients comprising 281 adults (202 males, 79 females) with a mean (SD)
age of 41.1 (19.3) years and 174 children with a mean age of 8.8 (4.9) years. The trauma mechanism was most
commonly fall in both adult and pediatric patients (86.6% / 73.5%). Whilst lower limb fractures were more
common in adults (73.7%), upper limb fractures were more common in children (63.4%). The presence of
accompanying trauma was determined in 21 (7.5%) adults and 10 (5.7%) children. Multiple fractures were
determined in 12 (4.3%) adults and eight (4.6%) children. Plate fixation (PF) was most used in 137 (48.8%)
adult patients and K-wire augmentation was used in 75 (43.1%) pediatric patients. Out of the 455 patients,
41 (14.6%) adults and 13 (7.3%) children developed complications. Whilst three adult patients were died
during follow-up, no deaths were recorded in the pediatric patients. Complication rate was 54/455 in Syrian
refugees and 32/455 in citizens. It was observed that the complication was significantly higher in
immigrants (p: 0.017). Sixty-five (14.2%) Syrian immigrants did not come to the outpatient clinic control at
all or once, while this rate was 29/455 (6.3%) for Turkish citizens (p = 0.012).

Conclusion
Inadequate living conditions and lack of communication faced by refugees reduce the rate of patient follow-
up and negatively affect the results of orthopedic trauma.
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Keywords: epidemiology, fracture, operation, syrian refugees

Introduction
Since the beginning of the Syrian conflict in March 2011, more than 10 million Syrians have had to leave
their homes and country and have sought refuge in neighboring countries [1]. Turkey is hosting 3.5 million
people, which is the largest number of refugees in the world [2].

Refugees who lived in the camps in the first years later started to move to cities later, and of those living
outside the camps, the majority of refugees settled in Istanbul at the rate of 24.8% [3]. Initially there was a
low rate of utilization of healthcare services by the Syrian refugees living outside the camps, which could be
attributed to insufficient information about how to use the healthcare services in Turkey, communication
barriers or lack of a state-issued identity number [4]. Over the years, such problems have been resolved with
the adaptation process, language learning and the help of the state.

Turkey has provided Syrian refugees the opportunity to benefit from healthcare services provided to Turkish
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citizens at every level. Healthcare services are provided free of charge to Syrian refugees inside and outside
the refugee camps.

Although our hospital is a tertiary center, it is located in a region with a dense population of Syrian
refugees. The hospital serves a population of 3.5-4 million, of which approximately 10% is Syrian refugees.

The aim of the present study is to epidemiologically evaluate Syrian refugees who were operated due to
fractures.

Materials And Methods
A retrospective evaluation was made of 640 Syrian refugee patients who presented at the emergency
department and were operated on because of orthopedic trauma between January 2015 and January 2019.
The inclusion criteria were that the patients were Syrian refugees, surgery was because of any orthopedic
fracture, had regular medical records, and agreed to participate in the study. Patients with pathological
fractures, non-traumatic orthopedic diseases (developmental hip dysplasia, osteoarthritis, etc.), and non-
fractured orthopedic trauma (tendon injury, septic arthritis, etc.) and whose records could not be reached
were excluded from the study. As a result, 455 Syrian patients were included in the study.

The patients were divided into two groups as adults and children (<18 years). Adult patients were then sub-
divided as female and male, and these three groups were evaluated. The diagnoses were divided into three
main groups according to the fractured part of the body as the upper limb, lower limb, and pelvis/spine
sections.

The age, gender, and trauma mechanisms of the patients were recorded. Patients consulted by other medical
branches due to additional injury were enrolled. The open fractures were recorded according to the Gustilo
Anderson classification [5]. Patients who were urgently operated on within the first 12 hours were identified.

ASA scores (American Society of Anesthesiologists) of patients were recorded. The length of hospital stay
(days) and the orthopedic materials (plate, k-wire, nails, etc.) used in the surgical orthopedic interventions
were also recorded.

In order to evaluate the treatment compliance of the patients after discharge, the number of follow-up visits
to the outpatient clinic was examined. Complications that developed in the patients and further operations
performed were recorded.

Turkish citizens and Syrian immigrants groups were separated and analyzed by 1:1 propensity score
matching (PSM), and sample logistic regression analysis was performed using SPSS and R programs. Selected
sociodemographic variables used for PSM included age, sex, and postop outpatient clinical controls.

Results
Patient characteristics
All demographic and clinical characteristics of patients are listed in Table 1. A total of 455 patients were
included in the study, comprising 281 adults (M: 202 / F: 79) and 174 children (M: 128 / F: 46). The mean (SD)
age of the patients was 41.1 (19.3) years in adults and 8.8 (4.9) years in children. In the gender sub-groups of
the adult patients, the mean age of female patients was 52.9 (19.4) years which was significantly higher than
the mean age of the male patients (36.5 [17.2] years).

 Adult (n = 281) Child (n = 174) p

Age (mean SD) 41.1 (19.3) 8.8 (4.9)  

Gender (M/F) 202/79 128/46  

Hospitalization period (mean SD) 5.4 (5.1) 3.1 (3.4) 0.001

Hospitalization period in ICU (mean SD) 0.24 (0.67) 0.02 (0.22)  

Injury type n (%) n (%)  

Fall / Fall from heights 196 (69.7) 131 (75.2)  

Traffic accident 65 (23.1) 39 (22.4)  

Gunshot 9 (3.2) 1 (0.5)  

Fight 2 (0.7) 0 (0)  
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Work accident 9 (3.2) 3 (1.7)  

Injury location    

Upper extremity 56 (19.9) 97 (55.7)  

Lower extremity 213 (75.8) 76 (43.7)  

Axial skeleton 12 (4.3) 1 (0.6)  

Fracture location n (%) n (%)  

Humerus/Clavikula 18 (6.4) 71 (40.8)  

Forearm 19 (6.8) 22 (12.6)  

Femur 86 (30.6) 50 (28.7)  

Tibia 64 (22.4) 22 (12.6)  

Hand/Wrist 20 (7.1) 3 (1.7)  

Foot/Ankle 54 (19.2) 5 (2.9)  

Patella 7 (2.5) 0 (0)  

Pelvis 11 (3.9) 1 (0.6)  

Spine 2 (0.7) 0 (0)  

Accompanying trauma 21 (7.5%) 10 (5.7%) 0.568

Multiple fracture 12 (4.3%) 8 (4.6%) 0.981

Treatment n (%) n (%)  

Intramedullary Nail 42 (14.9) 7 (4.0) 0.001

Plate 137 (48.8) 44 (25.3)  

Screw 16 (5.7) 10 (5.7)  

Hemi/Total Hip Prosthesis 23 (8.2) 0 (0)  

Proximal Femoral Nail/Dynamic Hip Screw 27 (9.6) 0 (0)  

K Wire/Cerclage 13 (4.6) 75 (43.1)  

External Fixator 17 (6.0) 2 (1.1)  

Titanium Elastic Nail 0 (0) 36 (20.7)  

Amputation/Replantation 4 (1.4) 0 (0)  

Posterior Instrumentation 2 (0.7) 0 (0)  

Complication 41 (14.6%) 13 (7.5%) 0.02

Gustilo classification n (%) n (%)  

Type 0 264 (94) 171 (98.3)  

Type 1 7 (2.5) 2 (1.1)  

Type 2 4 (1.4) 0 (0)  

Type 3 6 (2.1) 1 (0.6)  

Reoperation 39 (13.9%) 32 (18.4%) 0.23

ASA scores n (%) n (%)  

ASA 1 174 (61.9) 166 (95.4)  

ASA 2 66 (23.5) 7 (4)  

ASA 3 41 (14.6) 1 (0.6)  
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TABLE 1: Demographic distribution of patients according to age group

Trauma type, location, and mechanism
The most common mechanism of trauma was falling from heights in both adults and children (62.3%
/ 73.6%). Lower limb fractures (73.7%) were more common in adults and upper limb fractures (63.4%) were
more common in children. Whilst, fractures were most commonly reported in the femur region followed by
tibia and foot/ankle in adults, respectively, supracondylar humerus fractures were most common in children
(n: 46, 26.4%). The presence of accompanying trauma such as abdomen-thorax-head and genitourinary
system injuries were determined in 21 (7.5%) adults and 10 (5.7%) children. Multiple fractures were
determined in 12 (4.3%) adults and eight (4.6%) children.

Open fractures were seen in 17 (6%) adults and three (1.7%) children. Of the 20 open fractures, 18 were in
the lower extremities. When evaluated with the Gustilo classification, type 3c was detected in four patients
in adults, two of which were treated with an external fixator, and free flap operation was performed by
plastic surgery at the foot/ankle level. The other two patients with type 3C fracture at the level of the
forearm and femur diaphysis underwent amputation due to non-revascularization despite vascular repair
and external fixator.

Management
Operations were performed in the first 12 hours in 19 (13 M, 6 F) (6.8%) adult patients and 58 (33.3%)
pediatric patients. The rate of emergency operations in pediatric patients was determined to be significantly
high (p: 0.001). There were supracondylar humerus fractures in 46 of the 58 pediatric patients who
underwent emergency surgery.

External fixators (EF), intramedullary nails (IMN), K-wire augmentation, cannulated screws, plate fixation
(PF), and posterior instrumentation (PI) were used in the treatment of fractures. Whilst, PF was mostly
used in adult patients (137, 48.8%), K-wire augmentation was used in pediatric patients (75, 43.1%). While
fixation with plate was made in nine patients with pelvic fracture due to acetabulum fracture, sacral bridge
plating-external fixator was applied to the remaining three patients with pelvic fractures. Posterior
instrumentation was performed in patients with lumbar 1 and thoracic 12 vertebra compression fractures.

In the comparisons of the ASA scores of the patients in adults, the ASA scores of the female patients were
found to be higher than those of males, since 22 (27.8%) of the female patients were aged >65 years.

Prognosis and outcome
The mean hospitalization period was 5.4 (5.1) days (range, 1-39 days) in adult patients and 3.1 (3.4) days
(range, 1-36 days) in pediatric patients.

Out of the 455 patients, 41 (14.6%) adults and 13 (7.3%) children developed complications with more than
one complication in some patients; in adult group, osteomyelitis in 10 (3.5%), non-union in 11 (3.9%),
arthrosis in eight (2.8%), embolism/vascular problems in four (1.4%), malunion in two (0.7%), superficial
infection in three (1%), ARDS in two (0.7%) and nerve injury in one (0.35%). In the pediatric group,
complications were observed in 13 (7.3%) patients; six malunion (3.4%), six limitation of movement (3.4%)
and one superficial infection (0.5%). The complication rate of the adult patients was found to be significantly
high (p = 0.02).

When we compared with Turkish citizens of the same number, gender, and age range by making propensity
score matching on the same dates, the complication rate was 54/455 in Syrian immigrants, while it was
32/455 in citizens, and it was observed that the complication was significantly higher in immigrants (p =
0.017).

Mortality developed in three patients. A 46-year-old male patient who was operated on for lumbar vertebrae
fracture was applied with debridement due to early infection (P. aeruginosa) and died as a result of
pulmonary embolism after debridement. Of the female patients, an 85-year-old with a femoral diaphyseal
fracture and a 78-year-old with a femoral neck fracture were postop ex due to ARDS in the intensive care
unit. No deaths were recorded in the pediatric patients.

When the postoperative outpatient controls were compared to evaluate the compliance with the treatments,
it was seen that 65 (14.2%) of the Syrian immigrants did not come to the polyclinic control at all or once,
while this rate was 29/455 (6.3%) for Turkish citizens. It was found statistically significant that Syrian
immigrants did not come to the postop outpatient clinic compared to Turkish citizens (p = 0.012).

Comparing the cost analysis with the same number of patients, it was seen that it was 2,615,997 TL for
Turkish citizens and 3,190,760 TL for Syrian refugees. The increase in the average cost was associated with
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worse prognosis, complications, intensive care treatments, and prolonged hospitalization periods.

Discussion
Turkey is currently hosting the largest number of Syrian refugees - more than 2.7 million. A limited number
of refugees are living in camps settled around the border, and others are spread throughout Turkey. This
explosive and unexpected increase in the Syrian population in Turkey has had several negative impacts on
health and social determinants [6]. The Turkish government has made several regulations for Syrian
refugees, which allow them to benefit from emergency care units and primary, secondary, and tertiary
healthcare centres in Turkey's 81 provinces. Effectiveness of healthcare services for refugees is limited by
language barriers and mobility of the refugees [7]. Comorbidities were common, potentially having a
negative influence on treatment processes. This can be a result of unfavorable living conditions and lack of
medical care during migration.

In this report, we highlighted the challenges in management and follow-up by presenting the spectrum,
management, and consequences of fracture surgeries in Syrian refugees. We also compared Turkish citizens
with Syrian refugees and wanted to share the impact of living as a refugee on outcomes.

According to AFAD (Disaster and Emergency Management Authority) data, the gender distribution of Syrian
refugees, in general, is almost equal (M: 50.80%-F: 49.20%). While the highest rate (52.20%) of patients was
in the 19-54 years age group, followed by the 0-12 years group, and the lowest rate was in the ≥65 years age
group [3,4]. In the present study, the rate of children (<18 years) was 174/455 (38.2%) and in the adults,
205/455 (45.1%) were between the ages of 18-54 years, and the rate of patients over 65 years was 40/455
(8.8%).

The demographic characteristics of victims of civil war are closely related to the social structure of the
population. In previous studies, it has been reported that most refugees (70-100%) are male and young (16-
34 years old) [8-10]. In accordance with the literature, in the present study, the mean age of the patients was
28.7 (22.0) years (range, 1-86 years), and the number of male patients was higher than the number of female
patients (M: 72.5%, F: 27.5%). The high number of male refugees was thought to be because male refugees
are working to support the family and are therefore more exposed to trauma.

When the mechanism of fractures is examined in the literature, the most common cause has been reported
to be traffic accidents at rates of 63.6% [11] and 39.1% [12]. In the same study, it is stated that falls are the
second most common determinant of traumatic orthopedic injuries at the rates of 21.8% [11] and 35.1% [12].
When the mechanism of the trauma of the patients in the current study was evaluated, the leading cause was
falling (66.6%), followed by motor vehicle accidents, of which 19.1% were out of vehicle traffic accidents. In
the present study, contrary to the literature, we think that the fall is in the first place and the motor vehicle
accident is in the second place. Syrian refugees live in low socioeconomic living conditions and are
employed illegally and without insurance.

In a study of 2817 patients, Taylor and Young [13] stated that lower limb fractures were the most common
with 53.6%, with the average age of patients as 53.1 years and a male: female ratio of 51%:49%. In the
current study, the male: female ratio was 72%:28% in adult patients and the leading injury was lower limb
fractures in 287/455 (63.1%) cases, followed by upper limb fractures in 154/455 (33.8%) cases and the least
frequent were pelvis/vertebral injuries seen in 14/455 (3.1%) cases. Although falling as the mechanism of
trauma occurs in the first place among Syrian refugees, they had similar results to the literature in terms of
gender and fracture site rates. For this reason, we think that the mechanism of trauma does not affect the
fracture site. In addition, we believe that male gender dominance in the current study is also due to a much
higher number of men in the refugee population and a higher proportion of male refugees in working life.

In the current study in accordance with the literature, the most common lower limb fracture was proximal
femur fracture at the rate of 53/281 (18.86%) and this rate was higher in female patients. In epidemiological
studies of adult fracture patients, Court-Brown and Caesar [14] reported proximal femur fracture at the rate
of 11.6% (692/5953) and 74% of these patients were female. In the same study, pelvic fractures constituted
1.5% (91/5953), and vertebral fractures constituted 0.7% (40/5953) of all fractures. In the current study,
12/455 (2.63%) pelvic fractures and 2/455 (0.43%) vertebral fractures were observed. The lower incidence of
vertebral fractures was attributed to the fact that spinal surgery was also performed by the Neurosurgery
Department. In addition, we think that the high incidence of pelvic fractures is also due to the refugees
working in heavy work (such as construction work).

Rennie et al. [15] reported that 10-25% of all childhood injuries were fractures. Another difference is that
children mainly present with upper limb fractures and the rate of lower limb fractures is relatively low.
Spinal and pelvic fractures are rare in both adults and children [1]. Supracondylar humerus fractures make
up 17% of all childhood fractures and are generally seen at an average of 5-8 years old [16,17]. In the current
study, the mean age of supracondylar humerus fracture cases was 5.22 years and was the most common site
of surgery in children at the rate of 55/174 (31.6%). In accordance with the literature, upper limb fractures in
children and lower limb fractures in adults were seen at significantly higher rates.
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There are many patients who have difficulties in communicating with healthcare providers due to language
barriers, who do not have sufficient medical records, and are socially and psychologically affected [18].
According to AFAD [3] data, 44.50% of Syrian refugees speak Turkish very badly or do not speak it at all.
Therefore, communication and outpatient follow-up of patients can be difficult. While the rate of adult
females and children coming to polyclinic follow-up appointments is high, this rate is low in adult males.
One of the subjects of concern is that early intervention cannot be made to complications such as infection
because of the problems in follow-up of these patients. Of the total 78 tibia fractures (nine open) in the
current study, osteomyelitis developed in two (2.8%) patients with a closed fracture and in three (33.3%)
with an open fracture. Doshi et al. [19] found a low incidence of infections following surgical management of
tibia fractures in a cohort of 787 participants in India in their prospective cohort study. The incidence of
infection for closed and open fractures was 1.6% and 8.0%, respectively. The higher rates seen in the current
study can be attributed to poor nutrition and not attending regular polyclinic follow-up.

Various factors affect mortality in hip surgeries, mostly hip fractures in geriatric patients. In particular, the
ASA score affects morbidity and mortality in hip surgery [20]. Of 23 hip fracture patients in the current
study, two were exitus: both had an ASA score of 3, and both were treated in the intensive care unit for four
days.

In the literature, in studies in which fracture patients operated in orthopedic surgery were screened, Platz
and Hyman [21] reported 13% of the complication rates, and Meeuwis et al. [22] also stated the complication
rate as 19.8%. In the present study, the complication rate was found to be 14.6% in adult patients and 7.3% in
pediatric patients. The high complication rate in adult patients compared to pediatric patients is thought to
be due to the fact that these patients do not attend outpatient clinic follow-ups as often as pediatric
patients.

Limitations
As the study data were retrospectively analyzed, other factors affecting the outcome, such as co-morbidities,
requested medical consultations, use of an interpreter, and departure status between admittance and
discharge could not be evaluated.

Conclusions
Poor living conditions and malnutrition increase the complication rate, length of hospitalization, and cost of
Syrian refugees. Lack of communication reduces the rate of patient follow-up, consequently, the results of
orthopedic trauma are negatively affected.
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