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Abstract

Background Cairo university hospitals are at the heart of
Cairo with close proximity to Tahrir (Liberation) square and
had received the vast majority of casualties during the
Egyptian revolution. The aim of this study was to analyze
the eye injuries during the uprising.

Design Retrospective cohort study.

Methods Data were obtained from patients’ paper records,
interview with treating ophthalmologists, and whenever
possible patients were interviewed and examined. An elec-
tronic medical template had been specially developed for
recording these data. Main outcome measures were the flow
of patients and their demographics, diagnoses, visual acu-
ities pre and post interventions, investigations and manage-
ment. Whenever required results were compared at 95 %
confidence interval.

Results There were 184 patients (mean age 27.3+9.6 years)
with 195 injured eyes of whom 96.7 % were males and 11
patients had both eyes injured. Seventy seven percent of
patients had been admitted within 24 h of injury. Open
globe injuries comprised 87 % of the eyes of which 147
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eyes received 259 imaging investigations. The present-
ing visual acuities were worse than 3/60 in 72.5 % of
eyes which were even worse post interventions and that
was significantly dependent on the presenting vision.
Wound repair was the primary intervention in 85 % of
eyes while 50 % of the secondary interventions were
vitrectomies.

Conclusions Presenting visual acuity is a valid prognostic
factor in the setting of mass eye casualty. Management of
open globe injuries continues to pose difficult challenges
especially bilateral ones.

Keywords Egyptian revolution - Trauma - Open globe
injuries - Primary repair - Corneal lacerations

Introduction

Mass casualty is an incident of a sudden and unpredict-
able occurrence with disruption of societal infrastructure
that gives rise to chaos, and an overwhelming of medical
resources by the urgent medical needs and sudden pre-
sentation of large numbers of casualties [1]. This is much
more than just a large emergency. In addition, mass
casualty management is neither taught in medical or
nursing schools, nor in the training program of residents
[4]. The 2011 Egyptian revolution took place following
an uprising that started on 25th January 2011. There
were up to 840 reported deaths, while injures were over
6000 [4]. Cairo University hospitals (Kasr El Aini) is not
just the biggest hospital providing free service to the
people of Cairo and Egypt, but also, is the nearest
hospital (I km away) from ‘Tahrir’ (Liberation) square
which was the heart of confrontations and incidents, and
subsequently casualties during the uprising. The aim of
this study is to analyze cases admitted to the Emergency
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eye service of the Ophthalmology Department-Cairo Uni-
versity Hospitals (Kasr El Aini) during the uprising.

Methods

Patients admitted to Emergency eye service of Cairo Uni-
versity Hospitals during the uprising (from 25th Jan 2011 to
11th Feb of the same year) have been included in this
retrospective cohort study. Data were collected by ophthal-
mologists from patients’ paper records, interviews with
treating ophthalmologists, and whenever possible patients
were examined and interviewed. An electronic medical tem-
plate had been specially developed for recording patients’
data. This study was approved regarding Ethics by the
Ophthalmology Department, Faculty of Medicine, Cairo
University, and was done under the supervision of the same
body. Tenets of Helsinki Declaration and the World Medical
Association declaration on Ethical considerations regarding
Health Database had been respected. Ophthalmologists,
who were responsible for data collection, were not involved
in analyzing and interpreting the results to avoid perfor-
mance bias. Data collected include: demographic data,
whether or not patients provided their contact details, diag-
nosis, investigations, whenever possible presenting visual
acuity, time lag between patient first presenting to hospital
and first seen by an eye doctor, time lag between patient
admission to hospital and his primary intervention, primary
interventions, secondary and further interventions, and post
interventions visual acuity. We also recorded dates of ad-
mission during the review period to indentify the amount of
patients admitted per day during the 18 days of the uprising.

Data were statistically represented in terms of range,
mean, standard deviation (SD) and percentages. Whenever
required, comparisons were done using analysis of variance
for parametric data. A probability value (P value) less than
0.05 was considered significant. For comparing nonpara-
metric data, chi square test was performed. All statistical
calculations were done using computer programs Microsoft
Excel version 7 (Microsoft Corporation, NY) and SPSS
(Statistical package for the social science) and statistical
programs (SPSS Inc., Chicago, IL).

Results

One hundred and eighty four patients, of whom only six
were females (3.3 %), had been admitted to the Emergency
eye service of Cairo University Hospitals due to eye trauma
which had affected one hundred and ninety five of their
eyes due to confrontations during the Egyptian uprising.
Their age (collected from 138 patients) ranged from 8 to
56 years (mean 27.3+£9.6). Only 81 patients (44 %) had
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provided their contact details either because they were
afraid to provide their details to avoid being chased by
secret police or they just didn’t want to provide their full
details.

The magnitude of patients admitted per day is shown in
Fig. 1. Although confrontations ended by 11th of Feb, patients
kept presenting for admission on a reduced scale on the fol-
lowing few weeks. The time taken in days between onset of
trauma and patient presenting to hospital ranged from present-
ing same day of trauma up to 30 days, mean 2.94+6 days. The
mean waiting period between patient first presenting to emer-
gency department and getting examined by an ophthalmologist
was 35£1.3 min. The time consumed from being seen by
ophthalmologist to getting the primary intervention, ranged
from 1 to 24 h, mean 5.6+3.2 h. We encountered a variable
amount of missing data during this retrospective analysis.
The percentages of missing data were 23.6 %, 4.1 %,
13.3 %, 17.9 %, 39.5 % and 67.7 % corresponding to
investigations done, diagnosis recorded, types of primary
intervention, presenting visual acuity, and visual acuity
post primary and second interventions respectively.

Eighty seven percent of patients were presenting with
open globe injuries in which cases with intraocular foreign
bodies (IOFB) were all conceiving metallic ones due to
gunshot injuries. Five percent of patients were having lid
wounds in addition to globe injuries. The diagnoses of
patients are described in Fig. 2. One hundred and forty
seven eyes received 259 imaging investigations in the form
of CT scans, plain x-rays and B scan ultrasounds at rates of
78 %, 65 % and 33 % respectively. Primary and secondary
interventions are tabulated in Table 1. Wound repair was the
primary intervention in 85 % of eyes while 50 % of the
secondary interventions were vitrectomies.

Eleven patients were presenting with bilateral globe in-
jury. Nine of them were bilateral open globe injuries where-
as, the remaining two were presenting with one eye open
globe injury while the other with closed injury. Seven of the
bilateral eyes were having No perception of light (no PL)
vision, of which one patient was bilateral no PL. Post inter-
ventions, two eyes suffered worsening of vision to PL whereas
four eyes gained improvement of vision; 2 eyes improved
from PL to hand motions (HM) while the other 2 improved
from HM to better than hand motions but less than 3/60.

On first presentation, measurement of the presenting
visual acuity was not possible in 23.1 % of patients. In more
than two thirds (72.5 %), vision was worse than 3/60. There
wasn’t considerable change in this pattern after primary
(92.3 %) and further interventions (84.1 %) (Fig. 3). When
comparing presenting vision with that post primary inter-
ventions, results are statistically significant (p=0.004)
which is not the case when comparing vision post primary
compared to that recorded post secondary intervention (p=
0.893). Presenting visual acuity showed a statistically
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Fig. 1 Frequency of
admissions during the uprising
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significant negative correlation with diagnosis, with vision
tending to get worse with open globe injuries (»=-0.159,
p=0.047). In addition, a positive correlation exists between
presenting vision and post primary intervention visual acu-
ity (r=0.840, p<0.001).
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Discussion

Ocular injuries are a worldwide important cause of visual
impairment [4]. Advances in the study of eye trauma have
been facilitated by the accumulation of the related epidemi-
ological data [5]. In 2008, an Egyptian study was conducted
over 6 months on 153 eyes of 147 patients (80 % males)
sustaining serious ocular injury requiring hospitalization.
There were 80.4 % open globe injuries while closed globe
injuries were 19.6 %. Of the open globe injuries, intraocular
foreign bodies were present in 24 %. On leaving the hospi-
tal, 77 % were having vision worse than 1/60. They reported
a rate of endophthalmitis of 8§ % [6]. On the other hand an
analysis for eye injuries conducted during Palestinian Inti-
fada between 1987 and 1993 revealed male preponderance
of 84.7 % in 567 injured eyes of which 25.2 % lost percep-
tion of light and 12.6 % had vision less than or equal to 6/
60. In addition, there were 3 cases of endophthalmitis [7]. In
this report of the 2011 Egyptian uprising eye injuries, the
magnitude of cases of which 77 % occurred in 24 h, was
almost one third of that recorded for Intifada eye injuries
over 6 or more years, and even more than that recorded in an
carlier Egyptian study over 6 months. This is emphasizing
that we were facing a situation of mass eye casualty. In
addition, the Egyptian uprising percentage male predomi-
nance (97 %) was higher than all reports. As a matter of fact,
the poor presenting visual acuity in our report was similar to
the previous Egyptian report [6] but at higher rates com-
pared to regional ones [7, 8]. This could be explained by the
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Table 1 Types and rates of
interventions

Intervention Number of Percentage of ~ Number of Percentage of
primary primary secondary secondary
interventions  interventions interventions  interventions

Corneo/Scleral Wound Repair 149 85 % 13 13 %

Ant segment foreign body removed 5 3% 0 0 %

Eye Lid repair 8 5% 6 %

Cataract Extraction 0 0% 3%

Lateral Canthotomy 1 1% 1 1%

Hyphema Evacuation 3 2% 22 22 %

Vitrectomy 3 2% 41 41 %

Vitrectomy + intraorbital 3 2% 9 9 %

foreign body removal

Intraorbital foreign body removal 0 0% 1 1%

Exploration for Scleral lacerations 3 2% 0 0%

Subconjunctival foreign body removal 1 1% 0 0%

Intravitreal injection 0 0% 3 3%

Total

176 Interventions 99 Interventions

higher rates of penetrating injuries with metallic intraocular
foreign bodies in our report.

Both in our study, and a study for perforating injuries of
operation Iraqi freedom between 2003 and 2006, have

6/18 or better
@ Post 2nd Intervention
6/60 or better
but less than m Post first Intervention
6/18

3/60 or more
but less than
6/60

m Presenting

1/60 or more
but less than
3/60

11.1%

25.4%
HM 25.4%
18.1%

PL 44.1%

37.5%

No PL

Not possible

Fig. 3 Patterns of visual acuities, PL—perception of light; No PL—no
perception of light; HM—Hand Motions
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reported that very few eyes had achieved visual acuity better
than 6/60 post interventions [8]. Rahman et al. described
that open globe injuries have shown that visual prognosis at
presentation was often difficult to assess. They also have
described that there are several factors that are associated
with a poor prognostic outcome [9]. One of these factors is
the presenting visual acuity being less than 6/60 before the
primary repair, which is the case with our study which
showed a statistically significant comparison between pre-
senting visual acuity and that after primary repair. Further-
more; in our study the presenting visual acuity showed a
statistically significant negative correlation with diagnosis,
with vision tending to get worse with open globe injuries.

Mass casualty preparedness is an art in which preparation
for all risks should be evaluated and expected. We have
encountered in our study a variable amount of missing data
that uncovers the fact that preparing for an event with mass
casualty should have started long before the event. De-
spite advances in ophthalmology, management of eye
injuries especially open globe ones continues to pose
difficult management challenge which is of major impact
for those who are facing a lifelong sight loss especially
bilateral ones.
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