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Open Globe Eye Injuries from
Syrian Civil War

Suriye I¢ Savasi'ndaki Acik Goz Kiiresi
Yaralanmalar:

ABSTRACT Objective: To analyze the incidence and severity of open globe injuries among the Syrian
anti-regime forces and Syrian civilians in Syrian Civil War. Material and Methods: Open globe injuries
were retrospectively analyzed on 39 patients (43 eyes) hospitalized at Kilis State Hospital in Turkey, De-
partment of Ophthalmology, between August 2012 and May 2013. Informed patient consents were ob-
tained preoperatively. We reported the causes and localization of ocular injury, presence of the
intraocular foreign body and the microsurgical treatment applied. Results: A total of 43 eyes of 39 pa-
tients were included in the study. The average age was 24.8 years, ranging from 4 to 50. Ten patients
(25.6%) were <18 years old, and 29 patients (74.4%) were > 18 years old. Four patients (10.2%) had bi-
lateral eye injuries. While fragments of explosive devices (rockets, grenades) were responsible for 26 eye
injuries (60.5%), gunshots were the cause of the 17 eye injuries (39.5%). Primary evisceration was per-
formed on 4 eyes (9.3%), because of the destruction of the eye. Conclusion: Extraordinary presentations
and subversive visual results are common in war-related open-globe injuries, and ocular injuries are
much more severe than those held in civilian life. We think that surgical treatment urgently needs to be
done in war-related open globe injuries and these patients can refer to advanced centers after surgical
repairment. We consider that because the severity of ocular injuries was very high in our study, most of
our patients had unfavorable visual outcomes in the remaining part of their lives, despite of immediate
surgical treatment. Our study is the first clinical practice on open globe eye injuries during Syrian Civil
War. In conclusion, we believe that we can draw attention to the tragedy that is going on in Syria as a
result of the violent civil war.
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OZET Amag: Suriye I¢ Savag1 esnasinda Suriyeli sivil ve rejim muhaliflerinde meydana gelen acik gz kii-
resi yaralanmalarinin, insidansinin ve siddetinin degerlendirilmesi. Gereg ve Yontemler: Acik goz kii-
resi yaralanmas: nedeniyle Agustos 2012 ile May1s 2013 tarihleri arasinda Kilis Devlet Hastanesi'nde
yatirilarak tedavi edilen 39 hastanin 43 gozii retrospektif olarak incelendi. Ameliyat éncesi donemde
hastalardan aydinlatilmis onam alindi. Okiiler yaralanmanin nedenleri ve lokalizasyonu, intraokiiler ya-
banci cismin varlig ve uygulanan mikrocerrahi tedavi bildirildi. Bulgular: Calismaya 39 hastanin 43 gozii
dahil edildi. Hastalarin yas ortalamasi 24,8 y1l (4 ile 50 arasinda) idi. On (%25,6) hasta 18 yasinin altinda
iken, 29 (%74,4) hasta 18 yas ve iizerindeydi. Dort (%10,2) hastada her iki gézde yaralanma mevcuttu.
26 (%60,5) gozde yaralanmanin nedeni patlayici silah parcalari (roket, el bombasi) iken, 17 (%39,5) gozde
yaralanmanin sebebi atesli silahlardi. Goz kiiresinin total harabiyetinden 6tiirii 4 (%9,3) goze primer
evisserasyon operasyonu uygulandi. Sonug: Savasla iligkili agik goz kiiresi yaralanmalarinda, olagandis:
durumlar ve yikici gorsel sonuglar yaygin ve okiiler yaralanmalar sivil hayatta gerceklesenlerden gok
daha siddetlidir. Savasla iliskili agik goz kiiresi yaralanmalarinda cerrahi tedavinin acil olarak yapilmas:
gerektigini ve bu hastalarin cerrahi onarim uygulandiktan sonra ileri merkezlere yonlendirilmesinin
uygun oldugunu disiiniiyoruz. Caliygmamizdaki olgularda okiiler yaralanmalarin siddeti ¢ok yiiksek ol-
dugu i¢in, acil cerrahi tedavi uygulamamiza ragmen, hastalarimizin biiyiik kisminin hayatlarinin geri
kalan kisminda diisiik gorsel sonuglari oldugunu diisiiniiyoruz. Galigmamiz Suriye I¢ Savasi esnasinda
meydana gelen agik goz kiiresi yaralanmalari ile ilgili literatiirdeki ilk klinik calismadir. Sonug olarak ¢al-
1smamizla, i¢ savasg nedeniyle Suriye’de yasanan trajediye dikkat ¢ekebilecegimize inaniyoruz.

Anahtar Kelimeler: Korneal perforasyon; gozde yabanci cisimler; géz yaralanmalar:
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he eyes involve 0.1 percent of the total body
Tsurface, but despite their insignificant size,

their injuries are crucial because it results in
loss of vision. Open globe injuries are a significant
source of visual morbidity and blindness in the
general population.'* Because of the advancement
in the warfare technology such as high-velocity
projectiles and explosive weapons, the number of
war-related eye injuries has increased.>” Open
globe injuries lead to permanent and significant vi-
sual morbidity, in spite of the remarkable develop-
ment in their treatment.

Because of the civil war in Syria, numerous
Syrian civilians and anti-regime forces were in-
jured or killed by the regime forces from March
2011.%10 This study retrospectively analyzed the in-
cidence, clinical characteristics and severity of
open globe injuries, during Syrian Civil War among
the Syrian anti-regime forces and Syrian civilians,
presenting to the Department of Ophthalmology,
Kilis State Hospital, Turkey. Kilis, which is the
nearest province for people who need first aid and
refuge after developing events in Syria, is located
in the southeast part of Turkey. The effect of Syr-
ian Civil War on open globe injuries among the
Syrian anti-regime forces and Syrian civilians has
never been investigated previously.

I MATERIAL AND METHODS

The medical records of open globe war injuries
presented to the Department of Ophthalmology,
Kilis State Hospital between August 2012 and May
2013 were reviewed. Patients who died before
being examined by an ophthalmologist and who
transfered to the other hospitals because of the se-
vere multisystem trauma and fatal conditions were
excluded. Informed patient consents were obtained
preoperatively. The records of all patients were re-
viewed to identify patient demographics (age, gen-
der), the involved eye, mechanism of the injury
(explosive or gunshot), the type of open globe in-
jury, location of open globe injury, presenting vi-
sual acuity (VA) and the type of surgical treatment.

The type of injuries were classified according
to the Birmingham Eye Trauma Terminology as

rupture and laceration (penetrating, intraocular
foreign body (IOFB), perforating). Location of the
open globe injuries were defined according to the
Ocular Trauma Classification Group.!!? Zone I in-
juries were confined to the cornea and limbus,
Zone II involved the anterior 5 mm of the sclera,
and Zone III injuries included full-thickness scleral
defects > 5 mm posterior to the limbus.

Presenting VA was recorded with Snellen
acuity charts, the anterior segment of the eye was
examined. Direct graphy and computerized to-
mography were performed. Tetanus prophylaxis
was applied to all of the patients before the surgi-
cal treatment.

We were able to perform immediate surgical
treatments only in our clinic. All of the patients in-
cluded in the study were operated in the first 24
hours after the ocular trauma. Surgical treatments
were performed, depending on the type of injury.
Corneal lacerations were repaired with 10.0 nylon
sutures. Scleral lacerations were repaired with 7.0
vicryl sutures. Because of the inadequate conditions
of our hospital and due to the overcapacity, most
of the patients were discharged on the postopera-
tive first day. Pars plana vitrectomy (PPV) could
not be performed in our clinic and the patients that
needed PPV were sent to Gaziantep after the
primer reparation. The patients were treated by
local and systemic antibiotics and corticosteroids
after the surgical treatment.

In the case of life-threatening conditions, the
eye treatment was postponed or performed con-
currently with other procedures.

I RESULTS

A total of 43 eyes of 39 patients were included in
the study. The mean age was 24.8 years ranging
from 4 to 50. Ten patients (25.6%) were <18 years
old, and 29 patients (74.4%) were >18 years old.
There were three little aged patients; 4, 7 and 8
years. There were five female patients (12.8%) and
34 males (87.2%).

Four patients (10.2%) had bilateral eye in-
juries. The incidence of left eye injuries was higher
as compared to the right eye lesions (Table 1). Frag-
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TABLE 1: Involved eyes.

Right Left Both of the eyes
Number of eyes 15 20 8
Percentage (%) 34.9 46.5 18.6

FIGURE 1: Direct graphy showed that a huge mass shrapnel of explosive
device.

ments of explosive devices (rockets, grenades) were
responsible for 26 eyes (60.5%) and gunshot injuries
were responsible for 17 eyes (39.5%) (Figure 1).

The type of open globe injury was laceration
in 39 eyes (90.7%) [in 10 eyes (23.2%) penetrating,
in 22 eyes (51.2%) IOFB, in 7 eyes (16.3%) perfo-
rating] and rupture in 4 eyes (9.3%) (Figure 2). The
site of ocular trauma was Zone 1 in 13 eyes (30.2%),
Zone 2 in 11 eyes (25.6%) and Zone 3 in 19 eyes
(44.2%).

Baseline visual acuity range from no light per-
ception to 0.5. Presenting VA is 0.5 in one eye
(2.3%), 0.1 in one eye (2.3%), light perception to
0.02 in 26 eyes (60.5%), and no light perception in
15 eyes (34.9%). Primary evisceration was per-
formed in 4 eyes (9.3%), because of the total de-
struction of the eye (Figure 3). Primary reparation
of the eye was performed in 39 eyes (90.7%).

DISCUSSION

Today, ocular trauma is an important yet prevent-
able cause of predominantly monocular visual mor-

bidity and blindness in the World." There has been
an increase in the proportion of war-related ocular
injuries from less than 2 percent up to the Second
World War: between 2 and 3 percent up to the Ko-
rean War, and between 5 and 7 percent in the three
Arab-Israeli conflicts, attributed to urban and tank
warfare.®'* A combination of further urbanization
of warfare and increased explosive weapon power
with relatively poor ocular protection showed a
further increase to 13 percent in Operation Desert
Storm in 1991.141

FIGURE 2: Computorized tomography showed that a perforating open globe
injury and intraorbital foreign body.

FIGURE 3: A total destruction of the eye.
(See color figure at http://www.turkiyeklinikleri.com/journal/oftalmoloji-dergisi/1300-0365/)
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Zeren et al. reported that thirty one multisys-
temic gunshot injuries during Syrian Civil War,
and six of the injuries (19.4%) were localized to the
eye zone. In their study, the mean age was 30.54
years, and all of the cases were male.” Celikel et al.
published postmortem examination and autopsy
reports of 186 deaths during Syrian Civil War."* In
their study, the mean age was 30.6 years, and males
(91.4%) were more than females (8.6%). These
findings showed that war injuries occurred pre-
dominantly among young males during Syrian
Civil War. In our study males were affected more
than females and constituted 87.2% of patients. The
mean age of our patients was 24.8 years and adults
were affected more than children. Consistent with
previously published studies ocular war injuries oc-

curred predominantly among young males.!¢"'8

Usually ocular injuries are unilateral in peace-
time conditions but war-related ocular injuries are
bilateral in 15-25% patients.!? Similarly with pre-
viously reported studies four patients (10.2%) had
bilateral eye injuries in our study.’

Because of the contemporary warfare technol-
ogy the causes and ways of war-related ocular in-
juries have changed. Explosive devices are
responsible for over 95% injuries. Our results are
similar to these studies.>”'*? In our study, frag-
ments of explosive devices (rockets, grenades) were
responsible for 60.5%, less than previously reported
studies. Previously reported case about open globe
eye injury in Syrian Civil War was gunshot injury.®
Zeren et al. reported that six ocular gunshot injuries
during Syrian Civil War.® We considered that
shootings were generally targeted to the eye re-
gion. Because of the pieces of explosive devices,
IOFBs cause 42%-53% of open globe injuries in
wartime that is much higher than in peacetime
conditions.>”'*!® Consistent with previously pub-
lished studies, we detected IOFBs in 22 eyes
(51.2%).

Final visual results were related with the type
of injury, location of the injury, presenting VA and
presence of IOFB.71217:1820.21 Tpijtial VA on admis-

sion better than 0.1 and injuries isolated to the an-

terior segment (Zone 1) were associated with fa-
vorable postoperative VA. In our study, most of the
injuries was Zone 3 (44.2%) and initial VA is worse
than 0.1 in 41 eyes (95.4%). We did not have post-
operative VA and ophthalmologic examination
records. We predicted that most of the patients had
unfavorable visual results and lost their visual func-
tion because of the combat ocular trauma.
According to the previously reported studies, there
was a decreasing rate of enucleation/evisceration:
20% in the Vietnam War, 18% in the Operation
Desert Storm, and less than 13% in the conflict in
Iraq.?>* Consistent with the recent studies the rate

of primary eviscerations was 9.3% in our study.”!®

There are several limitations of this study.
Lack of postoperative period records limits our
comparisons. In addition, we could not divide pa-
tients into groups whether they are civilians or
anti-regime forces because of the lack of informa-
tion. As a result of the using of explosive devices
and firearms in civil areas rather than battlefields,
unarmed innocent Syrian civilians and Syrian anti-
regime forces, predominantly young people were
injured.

Extraordinary presentations and subversive vi-
sual results are common in war-related open-globe
injuries, and ocular injuries are much more severe
than those held in civilian life. We think that sur-
gical treatment urgently needs to be done in war-
related open globe injuries and these patients can
refer to advanced centers after surgical repairment.
We consider that because the severity of ocular in-
juries was very high in our study, most of our pa-
tients had unfavorable visual outcomes in the
remaining part of their lives, despite of immediate
surgical treatment. Loss of vision lead to loss of ca-
reer, significant lifestyle changes and disfigure-
ment. Our study is the first clinical study about
open globe eye injuries from Syrian Civil War. In
conclusion, we believe that we can draw attention
to the tragedy that is going on in Syria as a result of
the civil war. We are the witnesses of heartless side
of the war, and we want to write this down in the
history.
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