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Abstract
Background: The decade-long Syrian armed con�ict killed or injured more than 11% of the Syrian population. Head and neck injuries
are the most frequent cause of war-related trauma, about half of which are brain injuries. Reports about Syrian brain trauma victims
were published from neighboring countries; However, none are available from Syrian hospitals. This study aims to report war-related
traumatic brain injuries from the Syrian capital.

Methods: We conducted a retrospective cohort study between 2014 and 2017 at Damascus Hospital, the largest public hospital in
Damascus, Syria. Target patients were the victims of combat-related traumatic brain injuries who arrived alive and were admitted to
the neurosurgery department or to another department but followed by the neurosurgery team. The collected data included the
mechanism, type, and site of injury based on imaging �ndings; types of invasive interventions; intensive-care unit (ICU) admissions; as
well as neurological status at admission and discharge including several severity scales.

Results: Our sample consisted of 195 patients; Ninety-six of them were male young adults, in addition to 40 females and 61 children.
Injuries were caused by shrapnel in 127 (65%) cases, and by gunshots in the rest, and most of them (91%) were penetrating. Sixty-
eight patients (35%) were admitted to the ICU, and 56 (29%) underwent surgery. Neurological impairment was reported in 49 patients
(25%) at discharge, and the mortality rate during hospitalization was 33%. Mortality and neurological impairment associated
signi�cantly with higher values on clinical and imaging severity scores.

Conclusions: This study captured the full spectrum of war-related brain injuries of civilians and armed personnel in Syria without the
delay required to transport patients to neighboring countries. Although the clinical presentation of injuries at admission was not as
severe as that in previous reports, the inadequate resources (i.e., ventilators and operation rooms) and the lack of previous experience
with similar injuries might have resulted in the higher mortality rate. Clinical and imaging severity scales can provide a handy tool in
identifying cases with low probability of survival especially with the shortage of personal and physical resources.

Introduction
The decade-long Syrian armed con�ict (SAC) has become the most devastating humanitarian crisis of our time, affecting the lives of
millions, and keeping Syria the most dangerous country worldwide for �ve years (1, 2). Various lethal weapons have been used
against both military personnel and civilians, causing death to nearly 500,000 and injuries to 2,000,000 citizens, which is
approximately 11.5% of the Syrian population (3–5). The methods of attack included air strikes, artillery shelling, missiles, shrapnel,
gunshots, and others (6).

Historically, most reports about armed con�icts were focused on injuries in military staff. Head and neck injuries made up 15–30% of
the injuries of the British forces since 1900 (7), and 42% of all deadly penetrating injuries for British soldiers in Afghanistan affected
this area (8). This demonstrates the essential role of neurosurgery, the war-born surgical specialty, in combat-related injuries, which
increased due to the rapid development of weaponry and the limited resources in war zones (9). Nevertheless, little consideration from
published reports was oriented towards civilian victims (10).

During the SAC, more than 70% of war-related injuries occurred to civilians (11), and the collapsing healthcare system became
overwhelmed with casualties soon after the spread of con�icts because of several synergic reasons. Firstly, there was a lack of
experience in transporting, triaging, assessing, and managing war-related injuries in a previously peaceful country. Secondly, Syria
faced a dramatic reduction in numbers of healthcare professionals (12–14), a shortage in emergency medical equipment (i.e.,
ventilators, surgical equipment, and antiseptics) and medications (i.e., antibiotics and sedatives) (15, 16), a collapsing economy, and
an early destruction of pharmaceutical companies (17, 18). Furthermore, these obstacles were ampli�ed by the rapid deterioration of
local health facilities, especially after half of the country’s hospitals ran out of service and 90% of its ambulances were damaged or
stolen (19).

Several reports on war-related injuries in the SAC have been published in neighboring countries (20–24), and a systematic review
found that injuries to the head, face, and neck were the most common (37%) (25). Brain damage and hemorrhage were also the most
common causes of death in Syrians who presented to Turkish and Jordanian trauma centers (26, 27). However, these reports
presented only the number of patients who managed to cross the borders to neighboring countries and suggested that a study
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Results

Population demographics
During the targeted period, a total of 3911 patients were admitted to the neurosurgery ward or visited by the staff of neurosurgery
department in other wards at Damascus. The number of quarterly admissions ranged between 275 and 379, with the highest record
between March and May 2015 (Supplementary Fig. 1). Two-hundred �fty-�ve patients (6.5% of the total admissions) had new war-
related injuries to the central nervous system (CNS), while other admission happened for war-independent traumatic injuries,
peripheral traumatic neurological injuries, as well as the typical elective and emergent neurosurgeries. For the war related injuries (255
patients), the highest frequency of admissions was recorded between September and November 2015 (Supplementary Fig. 2), and out
of them, 195 patients (76.5%) had at least one injury to the brain and therefore matched our inclusion criteria. Patients’ age ranged
between one and 63 years with a median of 25, and 96 of the victims (49.2%) were male young adults (Table 1).

reporting the cases treated in a local Syrian medical facility could provide a more accurate estimate of injury patterns. Therefore, we
aimed to report a sample of war-related brain injuries in the Syrian capital between 2015 and 2017.

Patients And Methods

Study design
We conducted a retrospective cohort study at Damascus Hospital, the largest public hospital in the Syrian capital that provides free
medical services for civilians and armed personnel in central and rural Damascus.

Inclusion and exclusion criteria
The paper records of all patients admitted to the neurosurgery ward in the period between December 2014 and November 2017 were
retrospectively screened. Patients with new brain injuries due to explosions, gunshots or stabbing were included in this analysis.
Patients who suffered from brain injuries but were admitted to other departments due to more life-threatening injuries were also
considered. No age or gender restrictions were applied in this study. However, victims who arrived dead or died in the emergency
department before completing the admission procedures to the hospital could not be identi�ed nor included for this study. Patients
with other non-combat related aetiologies like falls, car accidents, and tumours were excluded, as well as follow-up patients and
patients with pure peripheral or spinal cord injuries.

Data collection
Data were collected and entered to a form created on Microsoft O�ce Access Professional Plus 2013 by two collaborators. The
collected data included demographic characteristics and the mechanism, type, and site of injury based on brain computed
tomography (CT) �ndings as well as surgeries, intensive-care unit (ICU) admission, and neurological status at discharge. Additionally,
we assessed Glasgow Coma Scale (GCS) score (28), the modi�ed version of the Head Injury Severity Scale (HISS) (29), The Revised
Trauma Score (RTS) (30), The 2008 update of the Abbreviated Injury Scale 2005 (AIS), the Injury Severity Scale (ISS) (31, 32), and the
probability of survival (PoS) by means of the Trauma and Injury Severity Score (TRISS) (33).

Data analysis
Data were exported into the Statistical Package for the Social Sciences version 23.0 (SPSS Inc., Chicago, IL, United States) for
analysis. Chi-square and Fisher’s exact tests were used to investigate the association between categorical variables, while independent
samples Mann Whitney U test, Receiver Operating Characteristics (ROC) Curve, and area under the curve (AUC) were used to study
continuous variables. An alpha value of .05 was used to determine the threshold of statistical signi�cance.
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Table 1
Population characteristics of victims with war-related traumatic brain injuries.

Criteria Categories Number Percentage

Age groups Children 61 31.3

  Young adults* 111 56.9

  Old adults* 23 11.8

Sex Males 154 79.0

  Females 41 21.0

Mechanism of Injury Shrapnel 127 65.1

  Gunshot 63 32.3

  Stabbing 5 2.6

* Young adults are between 18–44 years old, while old adults are 45 years and older

Types and sites of injuries
All recruited patients underwent CT scans for the head and neck, and 11 of them (5.6%) had scans for the spine as well. A total of 178
patients (91.3%) had penetrating injuries, and 43 patients (22.1%) presented with extracranial herniation of brain tissue. The most
common types of injury were metal fragments (n = 124; 63.6%) and intracerebral haemorrhage (n = 67; 34.4%). Injuries were equally
distributed between the right and left hemispheres (57.4% and 54.9% respectively) and crossed the midline in 36 patients (18.5%).
Accompanying spinal cord injuries were found in eight patients, while other accompanying injuries mainly included skull fractures.
Forty-eight patients (24.6%) had injuries to more than one body area, and more than 70% of brain injuries were considered serious or
severe (AIS > 2) (Table 2).
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Table 2
Types and sites of war-related traumatic brain injuries.

Injury Number Percentage Injury Number Percentage

Penetrating injury 178 91.3 Injured hemisphere*    

Type of injury     Right lobes 112 57.4

Metal foreign body 124 63.6 Left lobes 107 54.9

Intracerebral hemorrhage 67 34.4 Crossing midline 36 18.5

Loss of brain material 43 22.1 Other injuries    

Subarachnoid hemorrhage 32 16.4 Vault skull fracture 156 80

Bony foreign body 29 14.9 Basilar skull fracture 19 9.7

Subdural hemorrhage 27 13.8 CSF leakage 15 7.7

Cerebral contusion 23 11.8 Cranial nerves 12 6.2

Intraventricular hemorrhage 16 8.2 Pneumocephalus 10 5.1

Epidural hemorrhage 2 1.0 Vertebral fracture 6 3.1

Other injuries 10 5.1 Count of body parts injured†

Site of Injury*     One 147 75.4

Left parietal lobe 56 28.7 Two 36 18.5

Right parietal lobe 48 24.6 Three 9 4.6

Right frontal lobe 48 24.6 Four 3 1.5

Left frontal lobe 42 21.5 The most severe head injury†

Right temporal lobe 41 21.0 Minor (1) 2 1.0

Right occipital lobe 31 15.9 Moderate (2) 16 8.2

Left temporal lobe 27 13.8 Serious (3) 70 35.9

Left occipital lobe 25 12.8 Severe (4) 67 34.4

Brainstem 3 1.5 Critical (5) 39 20.0

      Incompatible with life (6) 1 0.5

* The site of injury was lost from the records of 12 patients; † Categorized according to the Abbreviated Injury Score (AIS)

Cases management
Twenty-nine (14.9%) patients underwent immediate surgery within less than 24 hours after admission, while 27 (13.8%) patients
underwent delayed surgery. Immediate surgery rates were similar throughout the GCS severity levels at admission. However, less
delayed surgeries were performed in the severe GCS group (n = 4; 6.9%) in comparison to the moderate (n = 5; 14.7%) and mild groups
(n = 18; 35.3%). The most common surgeries were foreign body removal and repairing meninges, followed by hemorrhage evacuation
(Table 3).
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Table 3
Management plans and ICU admissions.

Management Category Number Percentage

Management Conservative Medical Care 139 71.3

  Delayed Surgery 27 13.8

  Immediate Surgery 29 14.9

Surgical Procedure Foreign Body Removal 21 10.8

  Repair of meninges 20 10.3

  Hemorrhage drainage 6 3.1

  Abscess Drainage 1 0.5

  Shunt Insertion 1 0.5

  Other 7 3.6

Length of stay   5† 3–10‡

ICU admission   68 34.9

Length of stay in ICU (n = 68)*   4.5† 2–10‡

ICU Discharge (n = 68)* Death 52 76.5

  To the Department 16 23.5

* After exclusion of patients who were not admitted to the ICU; † Median; ‡ Interquartile range

The length of stay at the hospital ranged from one to 115 days with a median of �ve days. About a third of the patients (68 patients)
were admitted to the ICU, and the median length of stay there was 4.5 days with a range of one to 113 days. Fifty-four of the patients
admitted to the ICU (79.4%) died during hospitalization (52 of them during their stay in the ICU), while 11 patients (8.7%) died during
hospitalization but without being admitted to the ICU (Table 3).

On the other hand, 13 patients of those who underwent surgery (23.2%) died compared to 52 (37.4%) of those managed
conservatively. After excluding patients who had a GCS of three at admission, patients with severe GCS who underwent surgery had a
lower mortality rate (n = 8, 61.5%) than those who did not undergo surgery (n = 33, 86.8%; P = .047). In contrast, the moderate GCS
group had a signi�cantly higher rate of discharge de�cit for those who underwent surgery (n = 6, 75.0%) in comparison of their
counterparts who did not (n = 4, 28.6%; P = .035; Table 4).
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Table 4
Mortality during admission and neurological de�cits at discharge among surgery and GCS groups.

GCS* Surgery Total Mortality during admission P value‡ Discharge de�cit P value‡

Severe† Yes 13 8 (61.5) 0.047 4 (80.0) 0.292

  No 38 33 (86.8)   5 (100.0)  

Moderate Yes 11 3 (27.3) 0.498 6 (75.0) 0.035

  No 23 9 (39.1)   4 (28.6)  

Mild Yes 32 2 (6.3) 0.658 13 (43.3) 0.070

  No 71 3 (4.2)   17 (25.0)  

Total Yes 56 13 (23.2) 0.140 23 (53.5) 0.009

  No 132 45 (34.1)   26 (29.9)  

* GCS: Glasgow coma score at admission; † The seven patients who scored three on the GCS were excluded from the whole
analysis because none of them underwent surgery (and all of them died), leaving only 188 patients for the analysis of this table; ‡
Chi square test

Status at discharge
Thirty-nine patients (69.6%) underwent surgery without complications, and 17 (30.4%) had at least one complication. The most
common complications were infectious including abscess formation and meningitis, followed by seizures and surgical site infections.
Additionally, ten patients (7.2%) in the conservatively managed group had complications that also varied between meningitis,
herniation, hematoma, and seizures (Table 5).
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Table 5
Surgical complications, progression of conservatively managed cases and status at discharge.

Outcomes   Number Percentage

Type of surgical complication (n = 56) Abscess 8 14.3

Meningitis 8 14.3

Seizures 5 8.9

Surgical site infection 3 5.4

Fistula 2 3.6

Hydrocephalus 1 1.8

Hematoma 1 1.8

Not in the CNS 1 1.8

Progression in conservative cases (n = 139) Meningitis 3 2.2

Herniation 2 1.4

Hematoma 1 0.7

Seizure(s) 1 0.7

Other not in CNS 3 2.2

Status at Discharge Healthy 81 41.5

  Discharge de�cit 49 25.1

  Death 65 33.3

GCS at Discharge (n = 130) Mild 126 96.9

  Moderate 3 2.3

  Severe 1 0.8

Discharge de�cits (n = 130) Paresis 29 22.3

  Paralysis 9 6.9

  Aphasia 7 5.4

  Incontinence 3 1.5

  Blindness 3 2.3

  Numbness 1 2.3

  Coma 1 0.8

  Other 7 3.6

* GCS: Glasgow coma score at discharge categorized into mild (13–15), moderate (9–12) and severe (3–8) injury groups

Overall, 65 patients (33.3%) died during hospitalization and 49 (25.1%) had neurological de�cits at discharge. The most frequent
discharge de�cits were paresis, paralysis, and aphasia (Table 5). Twenty-three of surgically managed patients (53.5%) had
neurological de�cits at discharge in comparison to 26 (29.9%) of those conservatively managed (P = .009). More speci�cally, 15 out of
21 immediate surgeries were associated with neurological de�cits compared to eight out of 22 among delayed surgeries.

Severity scales at presentation and status at discharge
Fifty-eight patients had severe GCS (29.7%) with a mortality rate of 82.8% and nine of the ten surviving patients in this group showed
neurological de�cits at discharge. In contrast, only �ve of the 103 patients with mild GCS (4.9%) died, and 73 patients (70.9%) were
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discharged free of de�cits. The GCS score upon admission correlated signi�cantly with mortality and neurological de�cits at
discharge (P ≤ .001).

Comparable �ndings also applied to HISS, where the mortality rate was 82.8% in severe, 36.1% in moderate, 8% in mild, and 2.6% in
minimal injuries (P < .001). Neurological de�cits also happened in 90%, 43.5%, 30.4% and 31.1%, respectively (P = .003). Similarly, the
higher RTS scores signi�cantly associated with mortality (P < .001) but did not reach statistical signi�cance in its association with
neurological de�cits (P = .365). Additionally, patients with critical ISS had a mortality rate of 70.4%, compared to 4.4% in the
minor/moderate ISS group (P < .001). De�cits at discharge were also 28.5% higher in the former (P = .028).

The predicted PoS among patients in this study had a median of 97.6% (interquartile range (IQR): 77.2–99.1%). It was 66.0% (42.2–
89.0%) for patients who died during hospitalization and 98.8% (97.4–99.1%) among survivals (P < .001). A ROC Curve of the PoS and
the survival status had an AUC of .926 (P < .001; 95% con�dence interval: .889-.962), representing an excellent predictor. By setting
97.5% as a cutoff, sixty-four patients (66.0%) of those with lower PoS died, compared to only one patient (1.0%) of those with higher
PoS (P < .001). Additionally, the survivals from the former group had more than twice the rate of neurological de�cits in the latter group
at discharge (P < .001; Table 6).

Table 6
Clinical assessment scores at presentation and their association with mortality and neurological de�cits at discharge.

Score Total Mortality De�cit at discharge (n = 130)

  Severity Number Percentage Number Percentage P value Number Percentage P value

GCS
(Glasgow
Coma
Score) at
admission

Severe 58 29.7 48 82.8 < 
0.001*†

9 90.0 0.001*†

Moderate 34 17.4 12 35.3   10 45.5  

Mild 103 52.8 5 4.9   30 30.6  

Head
injury
severity
scale
(HISS)

Severe 58 29.7 48 82.8 < 
0.001*†

9 90.0 0.003*†

Moderate 36 18.5 13 36.1   10 43.5  

Mild 25 12.8 2 8.0   7 30.4  

Minimal 76 39.0 2 2.6   23 31.1  

Revised
trauma
score
(RTS)

High severity 29 14.9 24 82.8 < 
0.001‡†

3 60.0 0.365‡

Low severity 166 85.1 41 24.7   46 36.8  

Injury
severity
scale (ISS)

Critical 54 27.7 38 70.4 < 
0.001*†

9 56.3 0.028*†

Severe 66 33.8 24 36.4   20 47.6  

Moderate/Minor 75 38.5 3 4.4   20 27.8  

Probability
of survival
(PoS)

< 97.5% 97 49.7 64 66.0 < 
0.001‡†

22 66.7 < 
0.001‡†

≥ 97.5% 98 50.3 1 1.0   27 27.8  

* Chi square test; † Statistically signi�cant at the level of 0.05; ‡ Fisher exact test

Discussion
This study was the �rst to investigate war-related traumatic brain injuries inside Syria during the SAC. It was conducted in the largest
public hospital in the Syrian capital presenting various brain injuries caused by different mechanisms and resulting distinct severity
levels. To the best of our knowledge, only four studies reported combat related TBI from the SAC, and all of them were of a smaller
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size, had less representation of females and children, and were published from neighbouring countries (Table 7). This maximizes the
importance of this study as it re�ects a more representative picture of the civilian victims including the most vulnerable groups. It also
minimized the unavoidable reporting bias in similar studies on Syrian refugees in neighbouring countries by excluding the delay from
the instant of the injury to presentation and the challenge of crossing the borders and reaching health care facilities in these countries
(34).

Table 7
A comparison of published articles on war-related traumatic brain injuries during the Syrian armed con�ict.

Study - Country Study
period

Patients’
count

Male/ Female* Shrapnel/
Gunshot*

GCS*§ Surgery
rate*

Mortality
rate*

Aras et al. 2014 -
Turkey

04.2011–
01.2013

186 166/20 (89.2) - Including
16 children (8.6)

126/60
(67.7)

≤ 7: 102 (54.8)

≥ 8: 84 (45.1)

88
(47.3)

59
(31.7)

Barhoum et al.
2015 - Israel

03.2013–
05.2014

66 54/5 (91.5) + 7 children
(10.6)†

25/10
(71.4)‡

Average
(range): 9 (3–
15)

46
(69.6)

3 (4.5)

Can et al. 2016 -
Turkey

01.2014–
06.2014

104 96/8 (92.3) All gunshot ≤ 6: 17 (16.3)

≥ 7: 87 (83.7)

- 38
(36.5)

Jamous et al.
2019 - Jordan

06.2012–
11.2013

44 38/6 (86.4) 33/11
(75.0)

≤ 7: 20 (45.4)

8–12: 6 (13.6)

≥ 13: 18 (41.0)

25
(56.8)

11
(25.0)~

Our study 12.2014–
11.2017

195 154/41 (79.0) including
61 children (31.3)

127/68
(65.1)

≤ 8: 58 (29.7)

9–12: 34 (17.4)

≥ 13: 103
(52.8)

56
(25.7)

65
(33.3)

* The data are presented as N (%); § GCS: Glasgow coma score at admission; † The seven children were not classi�ed into males
and females; ‡ The injuries included 31 (47.0%) patients who had assault or combat-independent injuries, but we could not
exclude them from the presented values; ~ In contrast to all other studies, this mortality rate is calculated during the whole follow-
up period that ranged from one to 15 months.

Young adult males were the most prone group to suffer from injury in the sample of this study. This might be justi�ed by the local
traditional custom in which young males are responsible for families’ income and therefore work outdoors more commonly (35).
Meanwhile, elderly people, women, and children are more likely to stay shielded in houses, schools, or other closed spaces (36).
However, our present study had more females and children compared to other reports on the SAC (34, 37, 38). This might be explained
by the fact that Damascus, unlike other governorates, did not endure any open �eld battles, and many of the attacks targeted
residential neighborhoods, schools and markets (39). Overall, the similarities between our sample and other studies published from
Syrian hospitals (39–41), and the minimization of presentation delay and selectivity in centers abroad, may have made this study
more representative of the full spectrum of war-related brain injuries during the SAC.

The �ndings of this study were in line with comparable studies about abdominal injuries published from hospitals in Damascus, as it
found explosions to be the most frequent mechanism of injury followed by gunshot (39, 42). In contrast, published articles from
neighboring countries agreed that gunshot is the most prevalent cause (25, 43–45), which might be possibly attributed to the high
severity of multiorgan shrapnel injuries that increased the challenge of crossing the borders and presenting to these centres. This
might be also due to the differences between con�ict areas as the patients of these studies came from areas near the borders where
�re exchange and open battles were most likely to happen. These �ndings do not apply to studies from the Syrian cities where
missiles and mortars were the most commonly used weaponry (46).

Considering the type of injury, acute subdural hematoma was more common in this study than the study of Barhoum et al. (34), while
subarachnoid haemorrhage and epidural hematoma were less commonly encountered. This may be explained by the fact that acute
subdural hematoma is associated with more severe head injuries in comparison to the latter two, which might have been
underreported in our patients’ records (47–50). The neuroimaging �ndings were also collected from the reports attached to the
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medical records, because the original images were not available anymore. Therefore, we could not control for the lack of
documentation of less severe injuries, an inevitable consequence of the huge workload caused by the waves of injured victims
presenting to our center after explosions and armed clashes. In contrast, patients in the study of Barhoum and coll. were �rst admitted
to a �eld hospital, stabilized, and then transferred to the medical center where the study took place. This could have given the staff
enough time to improve the level of documentation and also the preparedness for probable surgical management (34). However, one
can also argue that our study is more accurate in its representation since we only included patients who presented and were triaged,
managed, and followed at the same center by the same neurosurgery team.

Surgical decision making has been a debatable issue in war-related neurosurgical injuries. This is especially true when patients
present conscious and in a relatively good condition (34). Less surgeries were performed in this study than in other comparable
studies (Table 7) (34, 38, 51). That could be attributed to multiple factors including the predominance of mild GCS reduction in the
sample (Table 7), the high probability of complications after surgical interventions (Table 5) (52), and the extremely limited availability
of ventilators and ICU beds (53). Therefore, the neurosurgery team tended to be highly conservative, and only performed surgeries for
patients with promising outcomes in order to reduce the length of stay in ICUs and the consumption of the already limited resources.
These tendencies are also supported with the fact that although the applied surgeries were associated with a higher survival in the
severe GCS group, it was also associated with a higher occurrence of neurological de�cits at discharge in the moderate GCS group
(Table 4). Unfortunately, long term outcomes such as Glasgow outcome scale could not be evaluated due to the retrospective design
and the highly dynamic population during this period of political insecurity. A comparison of the mechanisms of care during the time
of the study to the period before the war was also not possible, due to the variety of contributing factors that include the loss of
experienced personnel (12–14), the sharp shortage of equipment and supplies, as well as the multiplied �ow of patients after half of
Damascus hospitals were destroyed (54).

Infectious complications after combat trauma are common and challenging (55), and they were the most common complication in the
sample of this study. This can be explained by the high antibiotic resistance in the Syrian community, which existed even before the
start of the war because of the loose regulations and the widespread practices of self-medication (56). The poor sterilization of
overloaded operation rooms, as well as the loose hygienic sanitary measures also aggravated the probabilities of such complications
during the SAC (57). Although the mortality rate in our analysis (33.3%) excluded patients who arrived dead or died before admission,
it was still signi�cantly higher than in similar studies in Jordanian and Israeli centres (34, 38). Meanwhile, even it is comparable to the
mortality rate in the two Turkish studies, it is worth mentioning that one of them had many more patients in the severe GCS category
(24), and the other recruited only gunshot injuries (21), also suggesting a worse outcome in our sample (Table 7). A possible reason
for that might be the short distances and rapid transportation of victims in Damascus. This might have captured critical patients that
would not have had enough resilience to cross the borders and reach medical centers abroad alive. It might also be explained by the
shortage of staff, equipment, and preparedness in the medical centres inside Syria. Therefore, we believe that this article provides a
full image of the presentation, management, and outcome of war-related traumatic brain injuries in the largest hospital treating
civilians and combatants during three years of the SAC in Damascus.

Conclusions
War-related brain injuries during the Syrian armed con�ict presented a huge challenge for the Syrian healthcare system. Although
several reports presented such injuries from neighboring countries, Syrian health facilities faced a higher challenge to manage these
cases. Patients’ status at presentation to our center was less severe than in other reports, however, the inadequate resources (i.e.,
ventilators and operation rooms) as well as the lack of previous experience with war-related brain injuries resulted in a high mortality
and complications rate among victims.
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