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Introduction  
The human eye is composed of visible 
parts: the pupil, the iris, the sclera, and the 
transparent cornea. Once a light ray enters 
the eye, and before it focuses on the retina, 
it respectively passes through the cornea, 
the anterior chamber, the pupil, the lens, 
and the vitreous.1 Ultrasound can readily 
be utilized to detect ocular structures like 
sclera, choroid, retina, and vitreous. The 
ophthalmic artery, which associates optic 
nerve and is a branch of the internal carotid 
artery, supplies ocular structures with 
blood.2 As a potent non-invasive diagnostic 
tool, ultrasonography can be utilized to           

diagnose ocular conditions with accuracy, 
differentiate intra ocular tumors, and            
provide information on the acoustic               
characteristics, extension, location, size of 
the tumor.2-4 Information on diseases that 
are diagnosable via ophthalmoscopic           
examinations can be obtained through         
ultrasonography. Vitreous hemorrhage and 
cataracts have the capacity to interfere 
with the ophthalmoscopic examination of 
the posterior wall and are among            
numerous ocular conditions which are             
a principal indication for ocular ultrasound 
and can lead to the pacification of               
transparent field.5 In order to prevent the          
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Methods 

risk of globe rupture in recent ocular 
trauma or surgery, ocular sonography is 
contraindicated. Other advantages of this 
diagnostic tool include inexpensiveness, 
ease of utilization, availability, and               
provision of high-resolution images.6 
The successful use of ultrasonography            
depends on selecting appropriate probes 
and settings. It has been recommended 
that linear high-frequency transducers           
(7.5-13.0 MHz) should be used because       
of the superficial location of the eye. In        
addition, the gain setting is first adjusted for 
surface images (anterior chamber) and 
then to the deepest parts (posterior and 
vitreous wall). This is an ideal technique for 
achieving high-resolution imaging of the 
parts of the peripheral retina, the ciliary 
body, the anterior chamber, and its           
structures. Since the images could have 
been distorted at the close interface           
between the object being imaged and           
the transducer, it is recommended to use         
eye-cup devices to create an offset           
distance between the surface of what is 
being imaged transducer. This method 
should not be utilized for patients with          
traumatic injury or in postoperative eyes 
because it can lead to rupture.7 
Before the conduction of ocular ultrasound, 
patients are provided with the required          
information regarding its technique and 
protocol by giving them necessary                     
instructions:movements of the eyes during 
examination with closed eyes, removal of 
contact lenses, and examination of the       
patient with closed eyelids in the supine 
position. Moreover, to make better probe 
contact, a large amount of gel needs            
to be used during the conduction of the             
examination. In order to prevent retrobulbar 
pressure (RBP), the placement of the 
probe should be carried out in a situation 
the upper eyelid is covered with gel with 
the lowest amount of pressure on the         
eyeball.8 
In addition, the examination of the eye 
needs to be in a dynamic method in which 
the eye should be moved from left to right 
side and from upper to lower for better               

visualization of the globe. Furthermore, the 
color Doppler examination is also carried 
out as part of the study. The color Doppler 
parameters need to be adjusted as low    
velocity with a small Doppler gate.9 
Given the seriousness of ocular posterior 
segment for being the probable causes of 
chronic ocular diseases and because of 
the prevalence of it in the Iraqi population, 
this study aimed to determine the                     
relationship of sonographic changes of 
ocular posterior segment with gender, age, 
and chronic medical conditions.  

Study design  
A cross-sectional study. 
Sample size and sampling: 
Fifty adult patients with blurry vision            
were selected from February 2018 to           
July 2018. All patients were referred               
by ophthalmologists to the radiology           
department, ultrasound unit in Rizgary 
Teaching Hospital in Erbil, Kurdistan         
region, Iraq. The exclusion criteria were 
having recent trauma to the eye globe and 
having recent ocular surgery 
Data collection     
The patients were interviewed in the             
radiology departments, and data were         
collected based on a researcher-designed 
questionnaire. Verbal informed consent 
was obtained from each participant in the 
study. Afterward, a high resolution 7.5-10 
MHz or higher linear array transducer was 
used for the ocular ultrasound using             
an ultrasound machine (GE Healthcare 
voluson E6) in the radiology departments. 
For this purpose, the patient was examined 
in the supine position. The closed-eyelid 
technique was utilized using standard       
water-soluble ultrasound gel. In order to 
create a standoff and evaluate the anterior 
segment, large amounts of gel were used. 
Also, the ocular examination was carried 
out in both transverse and sagittal planes 
in different positions of gaze. Moreover,           
a dynamic scanning technique was           
employed to assess the membranes               
and echoes in the posterior segment.         
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Permission was obtained from the             
teaching hospitals administration.             
Confidentiality and anonymity of the           
patients’ data were ensured by keeping 
them in safely locked cupboards and            
password-protected computers. Written or 
verbal consent was obtained from the           
patients, who were also provided with           
necessary explanations about the method, 
duration, and aims of the study.  
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Of 50 patients, 24 (48%) were males and 
26 (52%) were females. The mean age 
was 50.08 (±17.08) years, ranging from 17 
to 80 years. Two (4%) patients belonged to 
the adolescent age group (<18 years), 3 
(6%) were adults (19-25 years), 30 (60%) 
were seniors (25-64 years), and 15 (30%) 
were elderly (over 64 years), as shown in 
Table 1.  
Regarding the medical conditions of the 
patients, 20 patients (40%) had no medical 
conditions, while 13 (26%) had diabetes, 
12 (24%) had hypertension, and 5 (10%) 
had diabetes and hypertension at the same 
time (Table 2).  

Results  

The patients were required to move their 
eyes in different directions of gaze while 
the probe was held fixed. 
The age groups are categorized according 
to the classification of the World Health  
Organization and 2012 Fourth International 
Conference on Advanced Computing;       
adolescents are less than 18 years, adults 
are 19-25 years, seniors are 25-64 years, 
and elderlies are over 64 years.10 
Statistical analysis 
Collected data were analyzed using the 
statistical package for the social sciences 
(SPSS software version 23). Different age 
and gender groups were compared based 
on frequencies and percentages. The          
Chi-square test was utilized to analyze 
categorical variables. Also, Fisher’s exact 
test was run when the expected value of 
more than 20% of the cells of the table was 
less than 5. The confidence interval was 
considered as 95%, and a P value of          
less than 0.05 was considered statistically          
significant. 
Ethical considerations 
This study was approved by the research 
ethics committee of the College of               
Medicine, Hawler Medical University.         

Table 1 Demographic characteristics of the study sample 
Variable Frequency (N) Percentage (%) 
Gender     
Male 24 (48) 
Female 26 (52) 
Age (years) 
(< 18) 2 (4) 
(19 – 25) 3 (6) 
(25 – 64) 30 (60) 
(>64) 15 (30) 
Total 50 (100) 

Table 2 Study sample by associated medical conditions 
Medical conditions Frequency (N) Percentage (%) 
Hypertension 12 (24) 
Diabetes 13 (26) 
Diabetes and hypertension 5 (10) 
None 20 (40) 
Total 50 (100) 

https://ieeexplore.ieee.org/xpl/conhome/6412848/proceeding�
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The study revealed the frequency of         
posterior segment pathologies. Old vitreous 
hemorrhage experienced by 36 patients 
(72%) was the most frequently observed 
complication, followed by posterior vitreous 
detachment in 18 patients (36%) and           
retinal detachment in 17 patients (34%) 
(Table 3). 

Regarding the correlation between              
posterior segment pathologies in different 
age groups, there was a significant               
correlation between the patients' age and 
old vitreous hemorrhage (P = 0.003). No 
significant association was seen between 
their age and other pathologies (Table 4).  
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Table 3 Study sample by posterior segment pathologies 

Pathology Frequency (No.) Percentage (%) 

Old vitreous hemorrhage 36 (72) 

Posterior vitreous detachment 18 (36) 

Retinal detachment 17 (34) 

Other sonographic findings 13 (26) 

Total 50 (100) 

Table 4 Correlation between various posterior segment pathologies and age 

Posterior           
segment              
pathology 

Age 
Total 

(n= 82) P value* Adolescent 
<18 

(n=1) 

Adult 
19 – 25 
(n=7) 

Senior 
25 – 64 
(n=41) 

Elderly 
64+ 

(n= 33) 

 No. (%) No. (%) No. (%) No (%) No  

Retinal                
detachment 0 (0.0) 1 (14.3) 9 (21.9) 7 (21.2) 17 0.669* 

Posterior            
vitreous             
detachment 

0 (0.0) 1 (14.3) 8 (19.5) 9 (27.3) 18 0.103* 

Old vitreous 
hemorrhage 
and vascular 
fibrosis 

1 (100.0) 3 (42.8) 17 (41.5) 15 (45.5) 36 0.003* 

Other              
sonographic 
findings 

0 (0.0) 2 (28.6) 7 (17) 2 (6) 11 0.200* 

Total  1  7  41  33  82  

* Indicates Fisher Exact Test  
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In terms of the correlation between the  
ocular posterior segment sonographic            
findings and the patients' gender, none of 
the posterior segment pathologies had          
a significant relationship with the patients' 
gender. In other words, the male and        
female patients were not significantly           
different in terms of posterior segment          
pathologies (Table 5).  

In terms of correlation between the                  
patients' medical conditions and their         
ocular pathologies, the study demonstrated          
a significant correlation between their 
medical conditions and old vitreous              
hemorrhage (P = 0.001, retinal detachment 
(P <0.001), as shown in Table 6. 
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Table 5 The correlation between the ocular posterior segment sonographic findings and 
patients’ gender 

Ocular posterior segment 
sonographic findings 

Gender 
Total 

P value 
Male 

N = 24 
Female 
N = 26 

No.  (%) No. (%) No (%) 

Retinal detachment  8  (17.7)  9 (23.0) 17  ( 20.2) 0.090* 

Posterior vitreous 
detachment  9  (20)  9  (23.0) 18  (21.4) 0.811* 

Old vitreous hemorrhage 19  (42.2) 1 7  (43.7) 36  (42.9) 0.221* 

Other sonographic findings  9  (20)  4  (10.3) 13  (15.5) 0.071* 

Total  45 (100.0) 39 (100.0) 84 (100.0)  

Table 6 Correlation between medical conditions and ocular features 

Ocular             
features 

Medical conditions 
Total  

(n= 45) P value 
Diabetes 
 (n= 23) 

Hypertension 
(n=14) 

Diabetes & 
hypertension 

(n= 8) 

Other medical 
conditions 

(n= 0) 

No. (%) No. (%) No. (%) No. (%) No. (%) 

Old vitreous 
hemorrhage and 
vascular fibrosis 

12 (52.2) 11 (78.6) 5 (62.5) 0 (0.0) 28 (62.2) 0.001* 

Retinal            
detachment 

11 (47.8) 1 (7.1) 3 (37.5) 0 (0.0) 15 (33.3) <0.001* 

Other               
sonographic 
findings 

0 (0.0) 2 (14.2) 0 (0.0) 0 (0.0) 2 (4.4) 0.400* 

* Indicate Fisher Exact Test  

* Indicates Fisher Exact Test  
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Given the significance and prevalence of 
posterior segment pathology and the          
subsequent severe complications, the           
current study was conducted to understand 
how age and gender are correlated with 
posterior segment pathologies. For this 
purpose, 50 blurred-vision patients with a 
mean age of 50.08±17.08 years who were 
referred to the radiology unit of Rizgary 
Teaching Hospital located in Erbil,           
Kurdistan region in Iraq were studied.        
The results revealed that 60% of the         
patients suffered from either hypertension 
or diabetes, or both. This finding agrees 
with the study done by Vasuki reported that 
ocular complications, especially diabetic 
retinopathy, are common in patients with 
diabetes mellitus.11 Mendanha et al. also 
reported a similar association between        
ocular complications and diabetes            
mellitus.12 Similar to the results of the        
present study, Ahn et al. reported an        
association between ocular retinal          
complications and severe hypertension.13 
Regarding the frequency of sonographic 
ocular posterior segment findings, the         
results showed that, out of 50 patients,          
36 had old vitreous hemorrhage, 18 had 
posterior vitreous detachment, and 17 had 
retinal detachment. This finding is in       
agreement with other studies.14-16 It was 
also seen that the posterior segment           
pathologies were more frequent in elderly 
patients. This finding is justified by the          
reports in different studies indicating that 
elderly patients are more likely to develop 
ocular segment injuries.17-18 However, this 
association was not significant. 
The study revealed that age was              
significantly associated only with old          
vitreous hemorrhage and vascular fibrosis 
in patients with posterior segment injury           
(P = 0.003), such that many senior and        
elderly patients had experienced vitreous 
hemorrhage and vascular fibrosis before. 
Different studies demonstrated that the 
clinical presentation of vitreous                    
hemorrhage in adults is not the same               
as in younger patients. For example,            

Rejdak et al.19 reported that due to the           
disability of younger children in verbalizing 
their symptoms, their available symptoms 
or/and eliciting a detailed history of the 
trauma and its source could be expressed 
diff iculty. Consequently, vitreous                
hemorrhage of those patients may not be 
noted until a comprehensive eye exam is 
done or until they fail a vision screening. 
Additionally, the lack of proper patient        
cooperation can render simple exploratory 
maneuvers such as intraocular pressure or 
assessing visual acuity very challenging. 
However, as seen above, age was not      
significantly correlated with other studied 
variables, including retinal detachment, 
posterior vitreous detachment, choroidal 
melanoma, optic DiscDrusen, asteroid  
hyalosis, and foreign body. Almost            
similar findings have been reported by 
other previously conducted studies.20-23 
According to the data presented by 
Khoshnevis et al.24 asteroid hyalosis is 
usually asymptomatic among patients         
that could be mainly diagnosed through 
ophthalmic examination. In situations when 
asteroid bodies are at a close distance to 
the macula or when a complete posterior 
vitreous detachment might be visually 
symptomatic, that may require vitrectomy. 
In line with the data presented in the        
present study, there is a significant         
relationship between two factors of            
asteroid hyalosis and age. While their        
association with the posterior vitreous         
detachment is inverted. 
In a study carried out in Iraq, the             
prevalence of blindness was reported to  
be 2.7%. The causes of these cases of 
blindness were respectively cataract 
(76.1%), diabetic retinopathy (12.9%), 
glaucoma (5%), corneal scars secondary 
to keratitis (1.6%), ocular trauma (1.2%), 
uveitis (1%), age-related macular              
degeneration (0.6%), retinal detachment 
(0.6%), uncorrected high reflective errors 
(0.4%), optic atrophy (0.2%), corneal       
dystrophies (0.2%), and retinal dystrophies 
(0.2%).25 Among these causes, optic          
atrophy and retinal detachment, which           
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Conclusion 
Ocular posterior segment injuries can lead 
to serious complications, which might lead 
to permanent loss of sight. Old vitreous 
hemorrhage, retinal detachment, and           
posterior vitreous detachment were among 
the most frequent ocular sonographic           
findings in patients presented with blurred 
vision. Senior and elderly are most          
frequently complaining from ocular             
posterior segment injuries like old vitreous 
hemorrhage, retinal detachment, and            
posterior vitreous detachment. The gender 
was not related to the prevalence of ocular 
posterior segment pathologies. Medical 
conditions, particularly diabetes and           
hypertension, were associated with old       
vitreous hemorrhage and retinal                 
detachment.  
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