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Introduction  
Patients after vitreo-retinal surgery which 

we inject silicone oil in vitreous cavity always 
suffer from blurring vision. Clinically this is from 
the silicone oil effect present in the vitreous 
cavity. Silicone oil is a medical material and has 
several type, viscosity, density, and refractive 
indices. Silicone oil 1000, 2000 and 5000 are the 
most silicone type use in the vitreo-retinal 
surgeries, the letter is the preferable because its 
effect in the healing of the detached retina and 
less in complications, rather than better in visual 
acuity. Stefánsson E [1] report that "the refractive 
correction can be expected to change by 5-9 
diopters. 
This paper will study the changes in the optical 
states after the silicone oil injected in the vitreous 
cavity or after removing.  
Aim of the study 
To determine the refractive changes induced by 
intraocular silicone oil with comparisons between 
silicon 1000 and silicon 5000 and in phakic, 
pseudophakic or aphakic eyes. 
Methods and Materials 
We reviewed the files of patients, in our clinic, 
who had undergone pars plana vitrectomy with 
installation of silicone oil in the period between 
2011 and the beginning of 2014. 
We select patients according to several factors: 
Vitreous cavity filled with silicone oil. 
Retina completely attached. 
Refraction measured with an autorefractometr 
and refined by subjective refraction. 

We have twenty-nine patients, 31 eyes in this 
study. Their mean age 39.5 years contributed in 
age groups. 10 of patients were female. Chart 1 
clarify the relation between age groups and sex. 

 
We were dividing the patients into two groups 
according to the silicon oil type used in the 
surgeries. Group A represents silicon oil 1000 (9 
eyes) and Group B represents silicon oil 5000 (22 
eyes). 
Our patients diagnosed before the vitrectomy 
applied, with special classification ether due to 
Diabetes Mellitus which subdivided to vitreous 
hemorrhage, Tractional retinal detachment, 
macular hole, and vitreous-macular traction, or 
due to only retinal detachment. See Table 1. 
 

Table1 Pre-operative patient’s diagnosis.  

DIAGNOSIS 

DM 

RD Total 
Vitreous 

hemorrhag
e 

TRD MH VMT 

Group A 2 1 0 1 5 9 

Group B 0 6 2 0 14 22 

Total 2 7 2 1 19 31 
 

http://www.ncbi.nlm.nih.gov/pubmed?term=Stef%C3%A1nsson%20E%5BAuthor%5D&cauthor=true&cauthor_uid=3406542
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DM: diabetes mellitus, TRD: tractional retinal 
detachment, MH: macular hole, VMT: vitreo-
macular traction, RD:  retinal detachment. Group 
A: silicon oil 1000, Group B: silicon oil 5000. 
Other classification for our patients was done 
according to their pre-operative eye conditions 
related to the situation of the crystalline lens, 
phakic, pseudophakic, aphakic even cataract. All of 
these conditions detailed in Table 2. 
 

Table 2. Pre-operative eye conditions. 
PRE-OPERATIVE 

CONDITION 
NO. of eyes 

Cataract 8 

Phakic 19 

Pseudophakic 3 

Aphakic 1 

Total 31 

 
Our method in studying the refraction state of the 
eye, represented in the known classification of the 
refraction types Emmetrope, Hypermetrope, and 
Myopia. Also, we classified myopia in its type mild, 
moderate, and sever but we add fourth extreme 
myopia for those more than -12.00D because we 
found a significant difference between myopic 
degrees (from -6.25D to -12.00D) and myopic 
higher than -12.00D. Astigmatism correction was 
neglected; it has not any significant effect on the 
results. (If high astigmatism present the refraction 
was converted according to the spherical 
equivalent equation. Table 3 explains in detail the 
classifications of refractive errors with the mean 
average of refraction in each silicon oil group A 
and B.  
 
Table 3. Preoperative refraction states of the 
patients.  

Refraction State 

Group A Group B 

NO. 
Patients 

Preoperative 
refraction 
(average) 

 

Patients 
NO. 

Refraction 
(average) 

Emmetrope 5 0.0 5 0.0 

Hypermetrope 1 +1.50 0 0 

M
yo

p
ia

 

Mild (- 0.25—  
-3.50) 

1 -0.50 11 -1.29 

Moderate      
(-3.75– -6.00) 

2 -5.25 2 -3.875 

Sever (-6.25 –   
-12.0) 

0 0 2 -9.50 

Extreme          
( <-12.0) 

0 0 1 -18.00 

Total 9 -1.056 22 -2.136 

 
For more estimation of the silicon oil effects on 
the refraction, we records the visual acuity results 
in both silicon oil group (A & B), pre and post-
operative. And, we divide the stages of visual 
acuity in special groups to facilitate the 
manipulations and understanding the whole shift 
in results for the refraction values and visual 
acuity. (See chart 3) 

 
Chart 3.Preoperative visual acuity distribution. 
 
Results 
As we see in table (4), post-operative refraction 
shifted to hypermetropia. 
By looking on the types of refraction errors and 
eye conditions in table (4), we can got several 
findings. In group A, emmetropes had mean shift 
in refraction with +4.40D, while in hyperopic 
patients we have one case with +1.50D 
preoperative. After silicon oil (1000) injected in 
her eye the refraction shift by +5.50D to become 
+7.00D. We was subdivide myopic group to four 
subtypes mild, moderate, sever and extreme, 
refraction shift to hyperopic direction by +4.50 
and +3.75 in mild and moderate myopia 
respectively. 
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Table 4. Post-operative refraction state in two groups A&B by comparison preoperative refraction results. 

Refraction State 

Group A (silicon oil 1000) Group B (silicon oil 5000) 

NO. 
Patients 

Preoperative 
refraction 
(average) 

 

Postoperative 
refraction 
(average) 

Mean 
deference 

NO. 
Patients 

Preoperative 
Refraction 
(average) 

 

Post-
operative 
refraction 
(average) 

Mean 
deference 

Emmetrope 5 0.00 +4.40 +4.40 5 0.00 +7.00 +7.00 

Hypermetrope 1 +1.50 +7.00 +5.50 0 0 0 0 

Aphakia 0 0 0 0 1 +12.00 +4.0 -8.00 

M
yo

p
ia

 Mild (-0.25—-3.50) 1 -0.50 +4.00 +4.50 11 -1.295 +5.77 +7.065 

Moderate (-3.75– -6.00) 2 -5.25 -1.50 +3.75 2 -3.875 +4.25 +8.125 

Sever  (- 6.25 – -12.00) 0 0 0 0 2 -9.50 -0.25 +9.25 

Extreme <-12.00 0 0 0 0 1 -18.00 -8.00 +10.00 

Total average from all 
patients groups. 

9 -1.056 +3.333 +4.389 22 -2.136 +4.659 +6.795 

 

- The mean average refraction in preoperative this 
group was -1.056D, but it rise up to +3.333D post-
operative in the same group. The mean changes of 
refraction were +4.39D. 
-  In parallel, several findings also can get from 
group B in table 4. In emmetropes, the mean 
difference in refraction was +7.00D. 
 The patient with aphakia has refraction +12.00D, 
but after injection silicon oil (5000) the refraction 
shift down to +4.00D by mean difference -8.00D. 
In this group we see gradual increase in the mean 
refraction deference nearly by +1.00D in each 
myopic subtype: in mild (+7.065), in moderate 
(+8.125), in sever (+9.25), and in extreme (+10.00). 
It obvious that the hypermetropic shifting 
depends on the severity of the myopia. When the 
myopic degree before surgery raised, the 
hypermetropic shifting after surgery increased. 
The mean average in preoperative refraction in 
this group was -2.136D, but it jumps up to 
+4.659D after silicon (5000) injection. It point out 
that the mean changes in refraction were 
+6.795D.  
 
Post-operative refraction give best visual acuity 
results in both groups with silicon oil 1000 and 
5000. Chart 4 show that the best visual acuity 
result fall between 6/36-6/18 category in both 
groups A &B. Also we can notes that group B has 
special advantages with best result of visual acuity 
between 6/12-6/6. Charts 5 and 6 demonstrate 
the relation between visual acuity and silicone oil 
in each group A & B before and after injection.   

 

 
Chart 4.Post-operative visual acuity distribution. 
  
 

 
Chart 5.The relation between (group A before) 
and (group A after) silicon oil injection related to 
visual acuity. 
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Chart 6.The relation between (group B before) 
and (group B after) silicon oil injection related to 
visual acuity. 
 

Post-operative refraction affected by eye 
conditions phakic, pseudophakic, and aphakic. In 
group A we have nine eyes, four of them phakic 
and the others was pseudophakic both eye 
conditions were have the same mean deference in 
refraction +4.44D. In group B the same eye 
conditions phakic and pseudophakic were fifteen 
and six eyes respectively. Phakic eyes with mean 
deference in refraction by +7.95D, while 
pseudophakic eyes with mean deference in 
refraction by +6.38D. One eye was aphakia in 
group B has mean deference in refraction equal -
8.00D. These finding illustrated in detail in table 5. 

Table 5. Post-operative Refraction related to eye conditions in group A &B.

Eye Condition 

Group A(silicon oil 1000) Group B(silicon oil 5000) 

NO. of eyes 
Preoperative 

refraction 
(average) 

Postoperative 
refraction 
(average) 

Mean 
deference 

NO. of eyes 
Preoperative 

Refraction 
(average) 

Postoperative 
refraction 
(average) 

Mean 
deference 

Phakic 4 -2.25 +2.125 +4.375 15 -3.65 +4.30 +7.95 

Pseudophakic 5 -0.1 +4.30 +4.4 6 -0.71 +5.67 +6.38 

Aphakic 0 - - - 1 +12.00 +4.00 -8.00 

Discussion   
This study was performed to evaluate the effect of 
silicon oil on the refraction after vetreo-retinal 
surgery. 
Silicon oil injected into the eye induce marked 
hyperopic shift because it has higher refractive 
index 1.405, compared to vitreous alone which is 
1.336.This change varies with the state of the lens 
and the percentage of the vitreous cavity filled by 
the silicone oil [1]. 
In our study, silicon oil cause hyperopic shift by an 
average +4.39 D in Silicon oil 1000 and +6.81 D in 
Silicon oil 5000 centistokes. Man-Seong Seo, found 
that the mean change in refraction was 
+5.84±1.56 in patients treated with silicon oil 1000 
centistokes (cSt), while the mean change in 
refraction in those treated with silicon oil 5000 
was 6.86±2.24 [2]. 
In phakic patients, the mean deference of 
refraction was +4.38 D in silicon oil 1000, while in 
silicon oil 5000 it was+7.95 D.  

In pseudophakic patients, the mean deference of 
refraction was +4.40 D in silicon oil 1000, while in 
silicon oil 5000 it was +6.38 D, these changes in 
depends on the type of intraocular lens used. 
Additionally, incomplete silicone oil instillation 
into the vitreous cavity may result in a refractive 
deviation due to movement of the silicone oil and 
curvature change of the intraocular silicone oil 
surface. Accordingly, the degree of the refractive 
change depends on the position of the head and 
the viscosity of the oil [1, 2]. 
In aphakic patients, we have one patient injected 
with silicon oil 5000; the mean deference of 
refraction was -8.00 D. this attributed to the 
silicon oil shape which act as convex lens behind 
the pupil; in addition to the difference in the 
refractive indices between the silicon oil (1.405) 
and aqueous humor 1.336. Gopal S Pillai MD, 
found that, in aphakic eyes, the silicone oil 
produces a convex surface (bulging through 
papillary aperture), thereby creating a myopic 
refractive shift. The amount of myopic shift 
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depends on the papillary aperture diameter. 
Based on the schematic eye calculation, a 
refractive shift from +12.5 D to +5.6 D has been 
observed in aphakic eyes filled with silicone oil. 
Stefansson and colleagues observed an average 
shift of 7.4 D [3, 5]. 
In our study, refractive error types give the same 
hyperopic shift related to the eye conditions 
(phakic, pseudophakic, and aphakic) discussed 
above, except myopic states, the increasing in 
myopic degree the increasing in the refractive 
changes (hyperopic shifting) dependent upon the 
severity of myopia. Several factors influence the 
final optical outcome, such as type of silicone oil 
used, the amount of silicon tamponade in vitreous 
cavity and head posture.    
According to astigmatism there were no 
significant changes pre and post operatives in 
those eye conditions phakic, pseudophakic, and 
aphakic. Po-Chen Tseng report that there was no 
significant postoperative astigmatic changes in 
both phakic and pseudophakic patients [4]. 
Visual acuity was affected by silicon oil as we 
introduced vision be better than preoperative but 
still blurred. By applying the results of refraction 
upon the affected eye visual acuity reveal good 
changes in both silicon oil groups, especially when 
silicon oil 5000 administrated, it has the higher 
hand over silicon oil 1000. Our results show that 
most patients in both group have visual acuity 
between 6/36-6/18, but only patients treated by 
silicone oil 5000 got results between 6/12-6/6. In 
average visual acuity of patients with silicone oil 
5000 better by two lines from those with silicone 
oil 1000.  
 
Conclusion  
Significant changes in refraction states were 

observed in patients undergoing PPV with silicone 

oil injection. 

Most patients have hyperopic shift especially with 

silicone oil 5000. 

Changes in astigmatism were not significant. 

Silicone oil 5000 give better visual acuity than 

silicone oil 1000. 

The vitreoretinal surgeon must anticipate 

significant changes in refractive error when silicone 

is introduced into an eye or removed from the eye. 

Ophthalmologist and Optometrists must know 

that, Careful refraction is essential for obtaining 

optimal vision in these patients. 

 
References 
[1] Stefánsson E1, Anderson MM Jr, Landers MB 3rd, 

Tiedeman JS, McCuen BW 2nd, Refractive 
changes from use of silicone oil in vitreous 
surgery, Duke University Medical Center, 
Department of Ophthalmology, Durham, 
North Carolina 27710, US National Library of 

Medicine National Institutes of Health, Retina. 
1988; 8(1):20-3 

[2] An-Huai Yang, PhD; Wei Jin, PhD; and Yi-Qiao 
Xing, Changes in Visual Acuity, Axial Length,        
and Refraction After Removal of Intraocular 
Silicone Oil Following Retinal Reattachment 
Surgery in Chinese Patients, 

[3] Korean J ophthalmol.volum.13:25-29,1999 
[4] Gopal S Pillai MD,  Lakshmipriya MS, Refractive 

Changes  After Retinal Surgery, Kerala Journal 
of Ophthalmology, Vol. XXIII, No.2, June 2011. 

[5] Po-Chen Tseng, Lin Chung Woung, Gow Leing 
Tseng, Ching Yao Tsai, Hsin Kai Chou, Chun 
Chen Chen, Shiow-Wen Liou, Refractive 
Changes  After pars plana vitrectomy, Taiwan 
Journal of Ophthalmology,2011. 

[6] R. C. SMITH, G. T. SMITH and D. WONG, 
Refractive Changes in Silicone Filled Eyes, 
Liverpool, Eye (1990) 4, 230---234. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.ncbi.nlm.nih.gov/pubmed?term=Stef%C3%A1nsson%20E%5BAuthor%5D&cauthor=true&cauthor_uid=3406542
http://www.ncbi.nlm.nih.gov/pubmed?term=Anderson%20MM%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=3406542
http://www.ncbi.nlm.nih.gov/pubmed?term=Landers%20MB%203rd%5BAuthor%5D&cauthor=true&cauthor_uid=3406542
http://www.ncbi.nlm.nih.gov/pubmed?term=Tiedeman%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=3406542
http://www.ncbi.nlm.nih.gov/pubmed?term=McCuen%20BW%202nd%5BAuthor%5D&cauthor=true&cauthor_uid=3406542
http://www.nlm.nih.gov/
http://www.nlm.nih.gov/
http://www.nih.gov/
http://www.ncbi.nlm.nih.gov/pubmed/3406542


 
6 

  

 
Relative prevalence  of various 
types of strabismus in patients 
attending NGO's medical  centers  
in Gaza Strip 

 

 

 
By: Amer Abuimara  

Islamic University-Gaza, Gaza, Palestine 

  
  
 

Abstract:  

 Research question: what is the relative 

prevalence of various types of strabismus in 

Gaza strip?  

 Objective: to determine the most common 

types of strabismus in people who live in 

Gaza strip.  

 Study design: a population-based sample of 

people with strabismus living in Gaza strip.  

 Setting: NGO's medical centers of Gaza 

Strip – Palestine namely "Eye specialty 

hospital of the Public Aid Society" located 

in Gaza city, "ophthalmology clinic of Yaffa 

hospital" located in Deir Elbalah city and 

ophthalmology clinic of "Abu Madkour 

Medical center" located in Rafah city.  

 Participants: patients with any type of 

strabismus attending those centers.  

 Study period: 4th November 2012 to 4th 

May 2013. 

 Sample size: 226 cases which included 122 

females and 104 males. 

 Study variables: type of strabismus by 

gender, refractive error and degree of 

consanguinity between parents of those 

patients.  

 Statistical analysis: SPSS was used for all 

statistical analyses.  

 Results: esotropia is the most prevalent 

type of strabismus in Gaza Strip reaching 

55.3% of all strabismus patients, exotropia 

comes second reaching 29.7%, followed by 

paralytic and restrictive strabismus (7.9% 

and 6.2% respectively). The most common 

association with those types of strabismus 

was inferior oblique overaction reaching 

16.8% of all cases.  

 Conclusions: esotropia and exotropia 

respectively are the most common types of 

strabismus in Gaza strip. These data 

support the assumption that strabismus 

screening of children in developing 

countries could be useful in early detection 

of strabismus, appropriate management of 

it and prevention of strabismic amblyopia. 

 

Introduction 

Strabismus is a common presenting ocular problem 

at outpatient clinics of ophthalmology. Many 

studies were conducted in the field of strabismus 

including those talking about the prevalence of 

strabismus and it's types. 

Abeba Tekle  Giorgis  and  Abebe  Bejiga  conducted  

a study on preschool children in Butajira town in 

Ethiopia . They found that esotropia is the 

commonest type of strabismus (69%) followed by 

exotropia (24%)[1]. 

According to the Baltimore Pediatric Eye Disease 

Study manifest strabismus was found in 3.3% of 

white and 2.1% of African American children and 
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esotropia and exotropia each accounted for close 

to half of all strabismus in both groups2. 

In their study conducted in Okayama Prefecture in 

Japan in 2003 on the prevalence of strabismus and 

amblyopia in Japanese elementary school children 

T. Matsuo and C. Matsuo found that the 

prevalence of strabismus is 1.28% and exotropia 

was the most prevalent than any other type of 

squint3. 

Strabismus consists a medical, social and 

psychological problem. The concept of binocular 

single vision in which both eyes work together as 

a team in order to obtain a single stereoscopic 

image of the object of regard is not valid in the 

presence of strabismus. At the onset of a squint 

two sensory perceptions arise based on the 

normal projection of the retinal areas stimulated; 

confusion and pathological diplopia may result.  

These sensations are dealt with by suppression or 

anomalous retinal correspondence (sensory 

adaptations) or by anomalous head posture 

(motor adaptation). Suppression if monocular and 

persistent may lead to strabismic amblyopia. 

At the other hand anomalous retinal 

correspondence will regain some binocularity but it 

will not be as good as that based on normal retinal 

correspondence. 

Population based data concerning the prevalence 

of strabismus or the relative prevalence of its types 

is not readily available for Palestine 

This study was carried out in three NGO's medical 

center's. Patients with any type of squint attending 

those centers in the period from 4th November 

2012 to 4th May 

2013 were included in the study. 

This study presents the relative prevalence of 

various types of squint by gender, refractive error 

and degree of consanguinity between parents of 

those patients. 

 

This information may be used for planning 

appropriate eye care program for high risk groups 

in order to reduce the burden of strabismus and 

strabismic amblyopia. 

 

 

Materials and Methods 

This   study   was   designed   to   describe   types   

of strabismus in a population-based sample of 

people with strabismus living in Gaza strip. 226 

cases were enrolled in the study, of them there 

were 122 (54%) females and 104 (46%) males.  

Data  were  collected  between 4thNovember 

2012 and 4th May 2013 from people who visited 

the clinic of Eye Specialty Hospital, 

ophthalmology  clinic  of  Yaffa  hospital  and 

ophthalmology clinic of AbuMadkour Medical 

Center located in Gaza, Deir Elbalah and Rafah 

cities respectively . 

 

Each patient underwent ophthalmic examination 

as follows: refraction without cycloplegia (and 

with cycloplegia  if  under  15  years  old)  ,  

strabismus evaluation  at distance and near 

without and with glasses (if he/she wears glasses 

), ocular versions and any other associations with 

strabismus (inferior oblique overaction, 

dissociated vertical deviation, alphabetical 

pattern etc. ). 

 

Also each patient or parents were asked if the 

parents of the patient are related to each other 

"consanguinous" and what is the degree of 

consanguinity between them. 

Every patient was categorized into one of four 

groups of strabismus: esotropia, exotropia, 

paralytic and restrictive strabismus. 

 

Any case that does not fit into any of the four 

groups was categorized as "other types of 

strabismus" (e.g. primary inferior oblique 

overaction). 

SPSS was used for all statistical analyses. 
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Prevalence was calculated as the ratio of the 

number of individuals with   any   type   of   

strabismus   to   the   total   number evaluated  

Results 

The average age of all patients was 7.65 years 

and ranged from 4 months to 39 years old. The 

average age of  females  (  7.38  years  )  and  

males  (  7.97  years  )  . 

Among 226 cases with strabismus there were 122 

(54%) 

females  and  104  (46%)  males,  125  

cases(55.3%)  had esotropia,  67  cases  (29.7%)  

had  exotropia,  14  cases 

(6.2%)   had   restrictive   strabismus,   18   (7.9%)   

had paralytic strabismus and only 2 (0.9%) cases 

had other types of strabismus. 

 

From  table  1  the  most  prevalent  type  of  

squint is esotropia, exotropia comes second 

followed by paralytic and  restrictive  strabismus  

respectively.  This sequence keeps true regardless 

of gender. 

 

From tables 2 and 3 the most prevalent refractive 

error in esotropia patients is hyperopia regardless 

of eye, especially moderate and high degrees of 

hyperopia, while in exotropia low hyperopia is the 

most prevalent refractive error irrespective of eye. 

Also in restrictive and paralytic strabismus patients, 

hyperopia is the most prevalent refractive error, 

with all severities of this refractive error 

represented in paralytic strabismus, while high 

degrees of hyperopia are not seen in restrictive 

strabismus patients and this keeps true for both 

eyes 

 

Table 1. The relative prevalence of various types 

of strabismus to the total number of strabismus 

cases. 

 Gender 

Type of 

strabismus 
Female Male Total 

 N % N % N % 

Esotropia 64 51.2 61 48.8 125 55.3 

Exotropia 38 56.7 29 43.2 67 29.6 

Restrictive 

strabismus 
9 64.2 5 35.7 14 6.2 

Paralytic 

strabismus 
10 55.5 8 44.4 18 8 

Other 

types 
1 50 1 50 2 0.9 

Total 122  104  226 100.0 

 

 

Table 2. Spherical refractive  error  for  right eye in patients with various types of strabismus. 

Right eye 

Refractive e error 
Esotropia Exotropia 

Restrictive 

strabismus 

Paralytic 

strabismus 

N % N % N % N % 

No R.E. 3 2.4 14 20.9 4 28.6 6 33.3 

Low hyperopia 18 14.4 34 50.7 6 42.9 6 33.3 

Moderate hyperopia 58 46.4 9 13.4 3 21.4 2 11.1 

High hyperopia 44 35.2 0 0.0 0 0.0 2 11.1 

Low myopia 2 1.6 7 10.4 1 7.1 1 5.6 

Moderate myopia 0 0.0 3 4.5 0 0.0 0 0.0 

High myopia 0 0.0 0 0.0 0 0.0 1 5.6 

Total 125 100 67 100 14 100 18 100 
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Table 3 spherical refractive error for left eye in patients with various types of strabismus 

Left eye 

Refractive e error 
Esotropia Exotropia 

Restrictive 

strabismus 

Paralytic 

stravismus 

N % N % N % N % 

No R.E. 2 1.6 12 17.9 4 28.6 6 33.3 

Low hyperopia 17 13.6 32 47.8 8 57.1 5 27.8 

Moderate hyperopia 56 44.8 11 16.4 1 7.1 2 11.1 

High hyperopia 48 38 0 0.0 0 0.0 3 16.7 

Low myopia 1 0.8 9 13.4 1 7.1 1 5.6 

Moderate myopia 1 0.8 1 1.5 0 00 0 0.0 

High myopia 0 0 2 3.0 0 0.0 1 5.6 

Total 125 100 67 100 14 100 18 100 

 

Tables 4 and 5 show that in strabismic patients who 

have astigmatism, mild astigmatism is the most 

predominant 

among other severities irrespective of eye, with 

only one exception   for   right   eye   in   patients   

with   restrictive strabismus in which moderate 

degrees of astigmatism predominates .  

 

 

 

Table 4. Right eye astigmatism in patients with various types of strabismus. 

Right eye 

Severity of     Restrictive paralytic 

 N % N % N % SN % 

No Astigmatism 29 23.2 19 28.4 6 42.9 8 44.4 

Mild astigmatism 46 36.8 28 41.8 2 14.3 7 38.9 

Moderate astigmatism 41 32.8 17 25.4 5 35.7 2 11.1 

Sever astigmatism 9 7.2 3 4.5 1 7.1 1 5.6 

Total 125 100 67 100 14 100 18 100 

 

Table 5. left eye astigmatism in patients with various types of strabismus 

Left eye 

Severity of 
    Restrictive Paralytic 

N % N % N % SN % 

No Astigmatism 27 21.6 18 26.9 6 42.9 11 61.1 

Mild astigmatism 45 36 23 34.3 4 28.6 5 27.8 

Moderate astigmatism 44 35.2 18 26.9 1 7.1 1 5.6 

Sever astigmatism 9 7.2 8 11.9 3 21.4 1 5.6 

Total 125 100 67 100 14 100 18 100 
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Table 6 .right eye axis of astigmatism in patients with various types of strabismus. 

Right eye 

Axis of astigmat 

Astigmatism 
Esotropia Exotropia 

Restrictive 

strabismus 

Paralytic 

strabismus 

 N % N % N % N % 

No astigmatism 29 23.2 19 28.4 6 42.9 8 44.4 

With the rule 71 56.8 34 50.7 5 35.7 6 33.3 

Against the rule 11 8.8 9 13.4 1 7.1 2 11.1 

Obligue 14 11.2 5 7.5 2 14.3 2 11.1 

Total 125 100 67 100 14 100 18 100 

 

Table 7. Left eye axis of astigmatism in patients with various types of strabismus 

left eye 

Axis of astigmat 

Astigmatism 
Esotropia Exotropia 

Restrictive 

strabismus 

Paralytic 

strabismus 

 N % N % N % N % 

No astigmatism 27 21.6 18 26.9 6 42.9 11 61.1 

With the rule 77 61.6 36 53.7 6 42.9 4 22.2 

Against the rule 16 12.8 9 13.4 1 7.1 1 5.6 

Obligue 5 4.0 4 6.0 1 7.1 2 11.1 

 

Tables 6 and 7 show that in strabismic patients 

who have astigmatism, with the rule astigmatism 

is the most prevalent axis irrespective of eye or 

type of strabismus. 

The most common association with strabismus in 

generalwas inferior oblique overaction, followed 

by dissociated vertical deviation. Other 

associations were relatively rare (table 8). 

 

Table 8. Signs associated with various types of strabismus 

Association N % 

No association 169 74.8 

Inferior Oblique Overaction 38 16.8 

Dissociated Vertical Deviation 8 3.5 

A pattern 1 0.44 

V  pattern 2 0.9 

Up shoot 3 1.3 

Manifest nystagmus 6 2.7 

Latent nystagmus 2 0.9 

MGJWS* 1 0.44 
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Table 9. percentage of consanguineous parents of strabismic patient

 

Finally table 9 shows that in general 50% of 

parents of strabismic patients have no relativity 

to each other while the other 50% they have 

various degrees of relativity and that first degree 

relativity constitutes 39.3% of the total number 

studied. 

 

Discussion 

First of all an idea must be given about 

NGOs working in Gaza Strip in the field of 

ophthalmology. In fact many NGOs here in Gaza 

Strip offer medical service for the population 

(including ophthalmological service). Of those 

NGOs some have particular importance. For 

example ophthalmological service  in  the  middle  

governorate  of Gaza strip is only offered by the 

NGOs' ophthalmic clinics , the biggest of which is 

Yaffa ophthalmic clinic (as there is no governmental 

ophthalmic service in this region). Also the Eye 

Specialty Hospital of the Public Aid Society is the 

largest NGO offering ophthalmological service all 

over Gaza strip. 

In the present study esotropia was found to be 

the most common type of strabismus in Gaza 

strip, and the accommodative esotropia was  

 

 

found to be the most common type of esotropia 

(table 10) irrespective of gender. 

Partially accommodative esotropia comes second, 

followed by early onset esotropia. 

 

These results corresponds with results of the 

western studies. For example according to one of 

those studies children with accommodative 

esotropia accounted for more than half of patients 

[5]. 

Another study found that fully accommodative 

esotropia consisted 36.4% of all esotropia cases [6] 

It is worthy to note that in studies performed on 

east Asia people exotropia was the most common 

type of strabismus. According to one "Survey of 

Strabismus among School- Children in Korea" 322 

cases of strabismus included 262 (81.4%) 

exodeviation and 60 (18.6%) esodeviation [7] 

 

Talking about exotropia, which came second in 

prevalence after esotropia, the intermittent type 

was the most prevalent one among other types 

of exotropia and consisted 62.7% of all exotropia 

cases ( table 11 ). 
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Table  10 prevalence  of  various  types of  esotropia  related  to the total number of esotropic patients. 

 Gender 

Esotropia 
Female Male Total 

N % N % N % 

Accommodative ET 26 40.6 25 41.0 51 40.8 

Partially Accommodative ET 20 31.3 22 36.1 42 33.6 

Early onset ET 16 25.0 11 18.0 27 21.6 

Consecutive ET 1 1.6 0 0 1 0.8 

Sensory ET 0 0 1 1.6 1 0.8 

Distance ET 0 0 1 1.6 1 0.8 

Basic ET 1 1.6 1 1.6 2 1.6 

Total 64 100 61 100 125 100.0 

 

Table 11 prevalence of various types of exotropia related to the total number of exotropic patients 

 Gender 

Exotropia 
Female Male Total 

N % N % N % 

Constant (early onset) exotropia 7 18.4 8 27.6 15 22.4 

Intermittent XT 24 63.2 18 62.1 42 62.7 

Sensory XT 1 2.6 1 3.4 2 3.0 

Consecutive XT 6 15.8 2 6.9 8 11.9 

Total 38 100 29 100 67 100 

 

Incomitant types of strabismus "paralytic and 

restrictive types" were less frequently seen and 

they together consisted 14.1% of all cases, so they 

are not common types but also not so rare. 

David Stidwill found paretic strabismus to 

constitute 10 % of strabismic patients in his study 

[8]. 

Hypermetropic refractive error in general was the 

most prevalent spherical refractive error 

irrespective of eye, gender or type of squint. This 

may be due to the fact that most of cases are 

children (66.3 % of cases are under 10 years of age 

and 82% are under 15 years of age). 

Moderate and high degrees of hypermetropia were 

seen in patients with esotropia and this is logic, 

because significant hypermetropic refractive error is 

the pathophysiologic start point for refractive 

accommodative esotropia (fully accommodative and 

partially accommodative). 

Mild degree of astigmatism was the most common 

among other severities and with the rule 

astigmatism was the most prevalent axis. Again in 

children with the rule astigmatism is suspected to be 

the most common because of eyelid pressure. 

Inferior   oblique   overaction   was   the   most   

common association   with   strabismus.   In   fact   

inferior   oblique overaction was seen mostly in 

early onset esotropia and in superior oblique palsy 
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patients. Dissociated vertical deviation was the 

second most common association and it was found 

in early onset esotropia and early onset exotropia. 

Finally half of strabismic patients have parents who 

are related to each other while the other half have 

parents who are not related to each other. 

In fact during ophthalmology practice in Gaza strip 

from 2007 till now it was noted that particular types 

of squint is seen frequently in members of some 

families. For example: one family in Rafah city has 

accommodative esotropia in most – if not all - of its 

members. 

In another family from Gaza city three cases with 

intermittent XT were operated and another 2 cases 

from the same family were diagnosed with the same 

diagnosis. 

A control group of people who have not any type 

of strabismus may be needed for comparison to 

explore in detail the effect of consanguinous 

marriage on strabismus. 

 

Conclusion 

1. Esotropia is the most common type of 

strabismus in strabismic patients attending 

NGOs medical centers in Gaza strip. 

2. Hypermetropia is the most common refractive 

error in strabismic patients, with moderate and 

higher degrees found mostly in esotropia. 

3. Mild with the rule astigmatism is the most 

common type of astigmatism in strabismic 

patients. 

4. Inferior oblique overaction is the most common 

sign associated with strabismus especially early 

onset esotropia and 4th nerve palsy. 

5. Consanguinity between parents of strabismic 

patients may have a role in the development of 

strabismus. 

6. These data support the assumption that 

strabismus screening of children in developing 

countries could be useful in early detection of 

strabismus, appropriate management of it and 

prevention of strabismic amblyopia. 

Recommendations 

Early screening and early detection of 

strabismus is very important for appropriate 

management of strabismus and strabismic 

amblyopia. 

Cycloplegic refraction is mandatory in early 

childhood in patients with strabismus to know the 

total amount of particular refractive error and to 

make decision regarding the method of treatment 

of strabismus. 

Associated signs with any type of strabismus must 

be taken into account and any specific pattern must 

be recognized as this may help in differential 

diagnosis between various strabismic entities and 

may alter the technique of surgical correction, 

should it be required. 

Another study comparing the consanguinity 

between parents of strabismic patient to that 

between parents of a control group will explore the 

effect of consanguinous marriage on strabismus. 
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Although Eyes occupy only 0.29% of the body 
surface and 4% of the face surface[1]. Despite the 
fact that eyeballs are relatively small organ, their 
direct Explosive injuries are usually extensive and 
severe. It is due to the short distance and proximity 
of the explosives. They are mainly caused by the 
explosive wave and objects of different size 
colliding with the human body with very high speed 
and kinetic energy[1]. Even with small diameter 
such factors may produce severe ocular damages. 
They results not only in extensive injuries but also 
in severe disfunctional outcomes. The extent of 
trauma may range from simple superficial injuries 
to devastating penetrating injuries of the eyelids, 
lacrimal system, and globe[2,9]. Very often civilians 
are more frequently victims of such a trauma than 
military personnel on the modern battlefield1. 
Ocular trauma is the most common reason for 
hospitalization of ophthalmic patients and the 
commonest cause of uniocular blindness[2,3]. The 
surgical management of such injuries is directed 
primarily at the restoration of normal ocular 
anatomy, the ultimate goal is to prevent secondary 
complications and maximize the patient’s visual 
prognosis[4]. 
 

Aim & Objective 

To study the 

Epidemiology of the 

ocular Injuries amongst 

all patients presented 

and hospitalized in 

Gaza Eye Hospital 

(GEH) due to Military operation during War 2014. 

Methods 

A retrospective study of all patients who reported 

in the Ophthalmic Emergency Department and 

admitted to the Gaza Eye hospital in 50 days of 

Gaza War in 2014. 

Results 

The total number of patients presented to the 

hospital Emergency Room with ocular injuries due 

to military operation during War 2014 is 184, (82%) 

152 patients are managed in the ER and not 

hospitalized (Figure 1).  

50% of the patients were in the age group of 11-30 

years (Figure 2) and 79% were Male patients 

(Figure 3).  

33.7% (62 cases) of the presented patients to ER 

are children (patient below 18 years according to 

UNICEF)[7] and 15 cases (45.5%) are hospitalized 

with poor visual outcome.  
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According to the Place of residency the patients 
distributed to the four major areas in Gaza Strip, 
The most presented patients to the hospital ER 
were from Gaza city (51%) , (36%) of patients from 
North area. (12%) from Middle area and (1%) from 
south area (Figure 4).   
 

 
 
Among the 184 patients seen in the Hospital 
Emergency Department, 33 were hospitalized and 
according to the classification of ocular trauma 
which has been designed by International Society 
of Ocular Trauma (ISOT), and the United States Eye 
Injury Registry (USEIR) and Birmingham Eye Trauma 
Terminology System (BETTS)[2,3,8] the ocular 
injuries categorized at the time of initial 
examination were 61% have penetrating ocular 
injuries (Figure 5). 
The types of penetrating ocular injuries were found 

in the following forms (Figure 6) (Table 1)[8]. 

 

The other 39% have Non penetrating ocular injuries 

distributed between the following diagnosis: 

 

 
Deep Conjunctival and corneal FBs, Thermal Burn, 

Traumatic Hyphema, Retrobulbar Hemorrhage, 

Vitreous Hemorrhage and Retinal Detachment. 

Intra Ocular Foreign bodies (IOFB) were found in 7 

patients (21.2%), diagnosed with Computed 

Tomography (CT) 

The number of traumatic cataract is 3 cases (10%).  

Six patients had Retinal Detachment. Most of the 

Admitted patient Managed Surgically (85%), the 

range of hospital stays duration from 1 to 6 days. It 

is estimated that ocular injuries are Bilateral in 

15.2% 
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The majority of the patients (75.7%) have very low 

initial visual acuity during presentation to 

Emergency Room, and 69.7% have poor visual 

acuity (≤ 6/60) at discharge. 

 
 

Conclusion 

Ocular trauma was much more common in first 
two decades of life with significantly higher in 
males than female. Majority of the trauma was 
caused by sharp Explosive shrapnel lead to 
Penetrating Ocular injuries. Early and effective 
treatment of ocular trauma is mandatory to 
achieve best possible outcome and awareness of 
ocular trauma should be increased in the 
populations to reduce the incidence of blindness 
especially among children.  
 

Recommendations 

 Quality improvements and management of 
infrastructure facilities.  

 Increase the interdisciplinary cooperation 
for early detection and intervention with 
ocular trauma during any conflict. 

 Emphasis on protective measures against 
eye injuries among public especially 
children. 

 Increase capacity building program to 
improve the ocular services in all Gaza Strip 
areas. 

 Initiation of awareness program for staff 
and public with good cooperation with 
mass media and NGOs. 
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Corneal Laceration 4(20%) 

Scleral Laceration 9(45%) 

Corneoscleral Laceration 7(35%) 

Total 20 

  VA at 
admission 

VA at 
Discharge 

≥ 6/12 1 3 

6/12<> 6/60 4 4 

≤ 6/60 25 23 

Uncooperative 
child 

3 3 

Table 2: Visual Outcomes among Hospitalized Patients. 

Table1: Distribution of the Types of site of laceration in penetrating ocular 

injuries 

http://www.weironline.org/prevention.htm
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Constricted visual field 
            A blind spot (scotoma) or blind area within 
the normal field of one or both eyes. In most cases 
the blind spots or areas are persistent, but in 
some instances they may be temporary and 
shifting, as in the scotomata of migraine 
headache. The visual fields of the right and left 
eye overlap significantly, and visual field defects 
may not be evident without specific testing of 
each eye separately. Causes of visual field defects 
are numerous and include glaucoma, vascular 
disease, tumours, retinal disease, hereditary 
disease, optic neuritis and other inflammatory 
processes, nutritional deficiencies, toxins, and 
drugs.Certain patterns of visual field loss help to 
establish a possible underlying cause. For instance, 
generalized constriction of the visual field can be 
due to glaucoma, retinitis pigmentosa, hysteria, or 
chronic high intracranial pressure. Increases in 
intracranial pressure can also cause enlargement 
of the natural blind spot due to abnormal swelling 
of the optic disks in both eyes, a condition called 
papilledema.[1] 
 
Case history: 

39 years old female patient presented with 
a five years history of progressive painless 
restriction of the peripheral visual field in both 
eyes. 
Past medical history is only significant for a non-
provoked DVT and recurrent miscarriage with 

continuous and repeated hormonal treatment for 
induction of pregnancy on the past years. 
 
On examination: 
 

 RIGHT LEFT 

VISION 6/6 6/6 

Ocular 
movement 

normal normal 

Ext appearance normal normal 

Eye lids normal normal 

Lacrimal ap. normal normal 

Conj. and Sclera normal normal 

Cornea and A/C 

Clear 
cornea  A/C 

deep and 
quiet 

Clear 
cornea A/C 
deep and 

quiet 

Iris and Pupil 
Round 

/Regular 
/Reactive 

Round 
/Regular 
/Reactive 

Lens Clear Clear 

I .O tension 12 mmhg 12 mmhg 

Vitreous 
clear 

vitreous 
Clear vitreos 

Fundus 

Flat  retina 
C.D.R 0.3 

no 
papilloedem

a no optic 
disc atrophy 

Flat retina 
C.D.R 0.3 

no 
papilloedem

a no optic 
disc atrophy 

 

http://www.britannica.com/EBchecked/topic/69390/blind-spot
http://www.britannica.com/EBchecked/topic/1688997/human-eye
http://www.britannica.com/EBchecked/topic/381838/migraine
http://www.britannica.com/EBchecked/topic/235129/glaucoma
http://www.britannica.com/EBchecked/topic/165521/disease
http://www.britannica.com/EBchecked/topic/608802/tumour
http://www.britannica.com/EBchecked/topic/430334/optic-neuritis
http://www.britannica.com/EBchecked/topic/287677/inflammation
http://www.britannica.com/EBchecked/topic/500053/retinitis-pigmentosa
http://www.britannica.com/EBchecked/topic/280225/conversion-disorder
http://www.britannica.com/EBchecked/topic/442110/papilledema
http://www.patient.co.uk/search.asp?searchterm=ABORTION+AND+MISCARRIAGE&collections=PPsearch
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Visual field: 
 

 
 

 
It revealed a severe peripheral v.f constriction 
with preserved central vision 
Differential diagnosis: 
Idiopathic intracranial hypertension or any 
intracranial lesion. 
Normal tension glaucoma 
Retinitis pigmentosa 
Vascular disease 
Vit A deficiency 
A neurological consultation requested to exclude a 
possible complicated chronic idiopathic 
intracranial hypertension or any intra cranial 
lesion: 
No any abnormalities detected and the Brain C.T 
and MRI within normal. 
Normal tension glaucoma was considered also but 
it was followed over five years with no increasing 

in the cup disc ratio inspite of the normal 
intraocular pressure. 
Retinitis pigmentosa was unlikely due to normal 
optic disc appearance and normal retinal vessels 
and no bony specules. 
Carotid Doppler u/s was done that didn’t reveal 
any abnormalities 
The patient was refered to many  neuro -
ophthalmic centers abroad but sill there is no 
approved diagnosis and still a progressive 
constricted visual field finally she was investigated 
for the possibility of vitamen A deficiency  
That revealed a severly vitamin A deficiency that 
was amajor factor for the cause of the repeated 
miscarriages. 
 
Background 
                The word vitamin was originally derived 
from Funk's term "vital amine." In 1912, he was 
referring to Christian Eijkman's discovery of an 
amine extracted from rice polishings that could 
prevent beriberi. Funk's recognition of 
the antiberiberi factor as vital for life was indeed 
accurate. Researchers have since found that 
vitamins are essential organic compounds that the 
human body cannot synthesize. Vitamins A, D, K, 
and E are classified as fat-soluble vitamins, 
whereas others are classified as water-soluble 
vitamins.[4,5] 
Vitamin A was the first fat-soluble vitamin to be 
discovered. Early observations by ancient 
Egyptians recognized that night blindness could be 
treated with consumption of liver. Two 
independent research teams, Osborne and 
Mendel at Yale University and McCollum and 
Davis at the University of Wisconsin, 
simultaneously discovered vitamin A in 
1913. Vitamin A is made up of a family of 
compounds called the retinoids. The retinoid 
designation resulted from finding that vitamin A 
had the biologic activity of retinol, which was 
originally isolated from the retina. 
There are essentially 3 forms of vitamin A: 
retinols, beta carotenes, and carotenoids. Retinol, 
also known as preformed vitamin A, is the most 
active form and is mostly found in animal sources 
of food. Beta carotene, also known as provitamin 
A, is the plant source of retinol from which 

http://emedicine.medscape.com/article/984721-overview
http://emedicine.medscape.com/article/116930-overview
http://emedicine.medscape.com/article/1104441-overview
http://emedicine.medscape.com/article/126104-overview
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mammals make two-thirds of their vitamin A. 
Carotenoids, the largest group of the 3, contain 
multiple conjugated double bonds and exist in a 
free alcohol or in a fatty acyl-ester form[3,4]. 
In the human body, retinol is the predominant 
form, and 11-cis -retinol is the active form. 
Retinol-binding protein (RBP) binds vitamin A and 
regulates its absorption and metabolism. Vitamin 
A is essential for vision (especially dark 
adaptation), immune response, bone growth, 
reproduction, the maintenance of the surface 
linings of the eyes, epithelial cell growth and 
repair, and the epithelial integrity of the 
respiratory, urinary, and intestinal tracts. Vitamin 
A is also important for embryonic development 
and the regulation of adult genes. It functions as 
an activator of gene expression by retinoid alpha-
receptor transcription factor and ligand-
dependent transcription factor. 
Deficiency of vitamin A is found among 
malnourished, elderly, and chronically sick 
populations in the United States, but it is more 
prevalent in developing countries. Abnormal visual 
adaptation to darkness, dry skin, dry hair, broken 
fingernails, and decreased resistance to infections 
are among the first signs of vitamin A deficiency 
(VAD).(6.7) 
 
Vitamin A 
Pathophysiology 
Once ingested, provitamins A are released from 
proteins in the stomach. These retinyl esters are 
then hydrolyzed to retinol in the small intestine, 
because retinol is more efficiently absorbed. 
Carotenoids are cleaved in the intestinal mucosa 
into molecules of retinaldehyde, which is 
subsequently reduced to retinol and then 
esterified to retinyl esters. The retinyl esters of 
retinoid and carotenoid origin are transported via 
micelles in the lymphatic drainage of the intestine 
to the blood and then to the liver as components 
of chylomicrons. In the body, 50-80% of vitamin A 
is stored in the liver, where it is bound to the 
cellular RBP. The remaining vitamin A is deposited 
into adipose tissue, the lungs, and the kidneys as 
retinyl esters, most commonly as retinyl 
palmitate.[2] 

Vitamin A can be mobilized from the liver to 
peripheral tissue by a process of deesterification 
of the retinyl esters. In blood, vitamin A is bound 
to RBP, which transports it as a complex with 
transthyretin. The hepatic synthesis of RBP is 
dependent on the presence of zinc and amino 
acids to maintain its narrow serum range of 40-50 
mcg/dL. Through a receptor-mediated process, 
the retinol is taken up by the peripheral tissues 
from the RBP-transthyretin complex. 
VAD may be secondary to decreased ingestion, 
defective absorption and altered metabolism, or 
increased requirements. An adult liver can store 
up to a year's reserve of vitamin A, whereas a 
child's liver may have enough stores to last only 
several weeks. Serum retinol concentration 
reflects an individual's vitamin A status. Because 
serum retinol is homeostatically controlled, its 
levels do not drop until the body's stores are 
significantly limited. The serum concentration of 
retinol is affected by several factors, including RBP 
synthesis in the liver, infection, nutritional status, 
and the existing level of other nutrients, such as 
zinc and iron.(5)  
In zinc deficiency, impaired synthesis of proteins 
occurs with rapid turnover (eg, RBP). In turn, this 
impairment affects retinol transport by RBP from 
the liver to the circulation and to other tissues. 
The mechanism by which iron affects vitamin A 
metabolism has not been identified, but 
randomized, double-blind studies have shown that 
vitamin A supplementation alone is not sufficient 
to improve VAD in the presence of coexisting iron 
deficiency. 
The bioavailability of the carotenoids varies; this 
availability depends on absorption and on their 
yield of retinol. Only 40-60% of ingested beta 
carotene from plant sources is absorbed by the 
human body, whereas 80-90% of retinyl esters 
from animal proteins are absorbed. Carotenoid 
absorption is affected by dietary factors, including 
zinc deficiency, abetalipoproteinemia, and protein 
deficiency. 
Because vitamin A is a fat-soluble vitamin, any GI 
diseases affecting the absorption of fats also affect 
vitamin A absorption. Patients with cystic fibrosis, 
sprue, pancreatic insufficiency, inflammatory 
bowel disorder (IBD), or cholestasis, as well as 
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persons who have undergone small-bowel bypass 
surgery, are at increased risk for VAD. These 
patients should be advised to consume vitamin A. 
One factor affecting the metabolism of vitamin A 
is alcoholism. Alcohol dehydrogenase catalyzes 
the conversion of retinol to retinaldehyde, which 
is then oxidized to retinoic acid. The affinity of 
alcohol dehydrogenase to ethanol impedes the 
conversion of retinol to retinoic acid. 
Increased requirements of vitamin A most 
commonly occur among sick children. The 
American Academy of Pediatrics has 
recommended vitamin A supplementation for 
infants aged 6-24 months who are hospitalized 
with measles and for all hospitalized children older 
than 6 months. In the 1960s, the World Health 
Organization (WHO) undertook the first global 
survey of VAD with associated xerophthalmia and 
complicated measles[6]. In 1973, an international 
vitamin A board was set up to alleviate 
global malnutrition. 
The WHO and the United Nations International 
Children's Emergency Fund (UNICEF) have issued 
joint statements recommending that vitamin A be 
administered to all children, especially those 
younger than 2 years, who are diagnosed 
with measles. Coexistent VAD in young children 
increases the risk of death. A Cochrane Database 
of Systematic Reviews article concluded that daily 
treatment with 200,000 IU of vitamin A for at least 
2 days reduces mortality rates.[7] 
Subclinical forms of VAD may not cause any 
symptoms, but the risk of developing respiratory 
and diarrheal infections is increased, the growth 
rate is decreased, and bone development is 
slowed. Patients may have a recent history of 
increased infections, infertility secondary to 
impaired spermatogenesis, or recent spontaneous 
abortion secondary to impaired embryonic 
development. The patient may also report 
increased fatigue, as a manifestation of VAD 
anemia. 
Physical Signs and symptoms of vitamin A 
deficiency include the following: 
Bitot spots - Areas of abnormal squamous cell 
proliferation and keratinization of the conjunctiva 
can be seen in young children with VAD. 

Blindness due to retinal injury - Vitamin A has a 
major role in phototransduction. The cone cells 
are responsible for the absorption of light and for 
color vision in bright light. The rod cells detect 
motion and are responsible for night vision. In the 
rod cells of the retina, all-trans-retinol is 
converted into 11-cis -retinol, which then 
combines with a membrane-bound protein called 
opsin to yield rhodopsin.[6,7]  A similar type of 
reaction occurs in the cone cells of the retina to 
produce iodopsin. The visual pigments absorb light 
at different wavelengths, according to the type of 
cone cell they occupy. VAD leads to a lack of visual 
pigments; this reduces the absorption of various 
wavelengths of light, resulting in blindness. 
Poor adaptation to darkness (nyctalopia) 
Dry skin and hair 
Pruritus and broken fingernails 
Keratomalacia Xerophthalmia and Corneal 
perforation 
Follicular hyperkeratosis (phrynoderma) 
secondary to blockage of hair follicles with plugs 
of keratin. 
Other signs of VAD include excessive deposition of 
periosteal bone secondary to reduced osteoclastic 
activity, anemia, keratinization of mucous 
membranes, and impairment of the humoral and 
cell-mediated immune system. 
Causes 
The risk of VAD is increased in patients suffering 
from fat malabsorption, cystic fibrosis, sprue, 
pancreatic insufficiency, IBD, or cholestasis, as 
well as in persons who have undergone small-
bowel bypass surgery. The risk is also increased in 
vegans, refugees, and recent immigrants, persons 
with alcoholism, and toddlers and preschool 
children living below the poverty line. These 
patients should be advised to consume vitamin A. 
Laboratory Studies 
A serum retinol study is a costly but direct 
measure using high-performance liquid 
chromatography. A value of less than 0.7 mg/L in 
children younger than 12 years is considered 
low[3]. 
A serum RBP study is easier to perform and less 
expensive than a serum retinol study, because 
RBP is a protein and can be detected by an 
immunologic assay. RBP is also a more stable 
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compound than retinol with respect to light and 
temperature. However, RBP levels are less 
accurate, because they are affected by serum 
protein concentrations and because types of RBP 
cannot be differentiated [1,2,5].  
The serum retinol level may be low during 
infection because of a transient decrease in the 
RBP. 
A zinc level is useful because zinc deficiency 
interferes with RBP production. 
An iron panel is useful because iron deficiency can 
affect the metabolism of vitamin A. 
Albumin levels are indirect measures of vitamin A 
levels. 
Obtain a complete blood count (CBC) with 
differential if anemia, infection, or sepsis is a 
possibility. 
An electrolyte evaluation and liver function 
studies should be performed to evaluate for 
nutritional and volume status. 
Imaging Studies 
In children, radiographic films of the long bones 
may be useful when an evaluation is being made 
for bone growth and for excessive deposition of 
periosteal bone. 
Procedures 
Dark-adaptation threshold should be tested 
Prognosis 
Prognosis is good if patients are treated when the 
deficiency is subclinical. 
Morbidity increases once blindness has 
progressed or an infection has been acquired. 
Irreversible conditions include punctate 
keratopathy, keratomalacia, and corneal 
perforation. 
For patients with early mild eye problems, prompt 
treatment can result in full preservation of sight 
without residual impairment (heals completely 
within a few weeks). 
In the developing world, because a severe degree 
of vitamin A deficiency is often accompanied by 
severe generalised malnutrition, death is the most 
likely outcome. Mortality in infants with severe 
vitamin A deficiency is up to 50%. 
Only about 40% of patients with corneal 
xerophthalmia are alive one year later (25% are 
totally blind, and the remainder partially blind). 
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Gaza Eyes Hospital  
The Gaza Eyes Hospital is the first hospital 
specialized in ophthalmology in Palestine. The 
hospital was built in 1972 with minimal 
ophthalmic aids. By the arrival of the Palestinian 
National Authority many development steps were 
taken that raises the level of services provided by 
the hospital in the field of ophthalmology in 
Palestine. The hospital serves out all citizens in 
Gaza Strip. Currently the number of visitors is 
about 10000 patients per month.  

Mission: 
Providing high quality ophthalmic 
services for all population in Gaza 
Strip and to optimize the scientific 
and practical level of all 
ophthalmologist including other 
ophthalmic care givers.  

Ophthalmology Residency Program  
Our accredited residency program provides a 
reasonable balance between clinical 
experience and didactic instruction, the 
clinical component includes both supervised 
medical and surgical experiences. 
Each resident participates in a clinical rotation 
schedule that includes primary responsibility 
for patient care and provides access to 
adequate examination facilities. Our program 
is organized to provide a stable, well-coordinated, progressive educational experience for the 
resident, in addition to high quality health care to patients.  
Surgical experience including opportunities to work both as an assistant and as first surgeon 
and provides exposure to surgical procedures for a wide range of ocular conditions , such as 
cataract , strabismus , cornea , glaucoma , retina-vitreous and oculoplastic problems.  
Residents should perform not only an adequate number of surgical procedures, but an 
appropriate variety of procedures.  
All resident performance is adequately supervised both in the clinic and the operating room 
by a groap of highly qualified trainers with high certification (PhD and Board) as well as 
subspecialty courses (Vitreoretinal, cornea and oculoplastic)  
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