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Abstract
The main objective of this study was to assess the cataract by
ultrasonography and to detect the posterior segment abnormalities of eyes in
cataract patients using ultrasound in such pre-operative cases.
The study was done in AL Walden eye Hospital in Omdurman, the
ultrasound machine used in this study was using real time ultrasound machine
MEDA ultrasonic A/B scanner for ophthalmology Model ODM-2100S with a
probe of direct contact of frequency10 MHz, performed in the duration from
(March 2017-May 2017). The data collected by data collection sheet especially
design for this study then analyzed by statistical package for social sciences. The
patients age range was (10-100 years) in both gender. The study found that out of
102 cataract patients 56(54.9%) between age of (56-70 years) had cataract due to
age.
The study found that for total recruits mean of weight\ (kg), height\(cm), and
duration\(year)of diabetes are 59.48+_ 15.554, 163.5+_ 11.958, 8.13+_7.44
respectively while the mean for the age is 60.86+_15.554. It’s obviously there is
strong correlation between the study parameters and age.7(6.9%) cataract patients
had hypertension, 10 (9.8%) diabetes, 2 (1.96%) DM&HTN, 11(10.8%) trauma,
and 2 (1.96%) trauma and smoking. The study found that the cataract more
represented on ultrasound as ovoid echogenic mass (100%), the most type of
cataract was nuclear forming 61.8%, vitreous changes forming 19.6%, 0.98% has
vitreous hemorrhage, and 0.98% has staphyloma.
This study conclude that the incidence of cataract increased in age group
56-70 years, while in gender found the cataract is higher in female than in male.
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المستخلص
هدفت الدراسة الى وصف و تبين األجزاء غير الطبيعية للقطعة الخلفية للعين لمرضى ماء العين
باستخدام الموجات فوق الصوتية في حاالت قبل العملية و تقيم ماء العين من خالل الموجات فوق الصوتية.
أجريت هذه الدراسة في والية الخرطوم  -مستشفى الوالدين لطب العيون بأم درمان ,بجهاز موجات
فوق الصوتية مخصص للعين باستخدام محول ذو 10ميغاهيرتز وكانت في الفترة ما بين شهر مارس من سنه
 2017الى شهر مايو من سنه  .2017تم جمع البيانات بواسط ورقة جمع البيانات صممت خصيصا لهذا
الغرض ومن ثم حللت بواسطة برنامج حزمة التحليل االحصائي للعلوم االنسانية واالجتماعية  .تراوحت
أعمار المرضى ما بين  10الى  100سنه من الجنسين .
وجدت الدراسة ان من بين  102مريض ماء العين  )%54.9(56بين سن ( 70-56سنة) مريض
لهم أصابه بمرض ماء العين بسبب العمر .ووجدت الدراسة أن المتوسط الكلي للوزن(كلغ) و الطول(متر)
ومده السكري(سنه) كانت  ,8.13 _+7.44 ,163.5 _+11.958 ,59.48 _+15.554على التوالي بينما
متوسط العمر هو  60.86_+15.554ومن الوضح أن هناك عالقة قويه بين معامالت الدراسة و العمر.
ووجدت الدراسة أن ( )%6.9مريض ما ء العين لهم ضغط الدم المرتفع ؛ )%9.8(10مصابين
بالسكري؛  )%1096(2مصابين بالسكري و ضغط الدم المرتفع معا ؛ )%10.8(11متعرضين لحوادث؛
 )%1.96.(2مدخنين و متعرضين لحوادث .ووجدت الدراسة أن مرض ماء العين يكون ظهوره في
الموجات الفوق صوتيه عبارة عن كتله بيضاء اللون .وجدت الدراسة أن من أكثر أنواعه هو الNuclear
كان بنسبه  %61.8و  %19.6لهم انفصال في السائل الزجاجي الخلفي للعين ,و  %0.98لهم نزيف دموي
في السائل الزجاجي للعين ,و  %0.98لهم بروز غير عادي في األنسجة العنبية للعين المؤدية الى اضعاف
مقلة العين.
وخلصت الدراسة الى أن أكثر مرضى ماء العين كانت تتراوح أعمارهم ما بين ال  56و  70عام,
في حين أن الدراسة وجدت أن أكثرهم من اإلناث دون الذكور.
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Chapter one
1.1 Introduction
The role of ultrasound in diagnostic of Cataract to visualize the posterior
portion of eye globe in Cataract patients with Brightness scan (B-scan) ultrasound,
and to find out any posterior segment lesion in such pre-operative cases. (1)
Ultrasound is an acoustic wave that consists of an oscillation of particles
within a medium. Ultrasound was first used in ophthalmologists they used A- scan
mode to evaluate an intraocular tumor. B-scan was introduced in ophthalmic
practice. Both A-scan and B-scan techniques are important for the diagnosis of
posterior segment lesion. B-scan mode is useful for better demonstration of the
shape and topographic relationship of lesions in the posterior segment. B-scan
provides cross sectional display of diseased unsuspected posterior segment
diseases.

(1)

The frequency used in the diagnostic ophthalmic ultrasound for

posterior segment is 8-10 MHz. Over the last 30 years ultrasonography has greatly
advanced and this has enabled us to study posterior segment of the eye in the
presence of opaque media.

(2)

Its most common use is in a contact mode for

evaluation of the posterior segment in eyes with media opacification.
Ultrasonography is an important tool for evaluating the posterior segment in eyes
with opaque media and provides a method of assessing the structural changes in
the posterior segment of the eye in such patients. (3,4) The most frequent findings of
posterior segment lesions associated with perforating and blunt trauma and also
without trauma were recorded on B-scan ultrasound, like retinal detachment,
vitreous haemorrhage, intraocular foreign body, neoplasia and posterior vitreous
detachment. (5,6)
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The purpose of the study was to visualize the status of posterior segment
with the diagnostic tool of B-scan ultrasound in per-operative dense cataract
patients, to find out any posterior segment lesion in such cases.
Cataract blindness poses one of the greatest public health challenges of the
21st century. Cataract is the leading cause of blindness worldwide, accounting for
nearly half (47.8%) of all cases of blindness, in 2002, the WHO estimated that
blindness affected 37 million people globally.

(7)

According to the World Health

Organization (WHO), an estimated 20 million people worldwide are blind from
bilateral cataracts. (8) It is estimated that over 90% of the world’s visually impaired
live in developing countries.

(9)

In these countries, blindness is associated with

considerable disability and excess mortality, resulting in large economic and social
consequences. If efforts are not increased to treat avoidable blindness worldwide,
this number is projected to increase to76 million by the year 2020. (10)
The incidence of Cataract blindness in Makah Eye complex hospital in
Omdurman (Khartoum_ Sudan) in 2011- 2012 about 677.43 patients par year.
Ophthalmic ultrasound has become an indispensable diagnostic tool that has
increased our ability to detect and differentiate many ocular and orbital diseases.
Echography is indicated whenever opacification of ocular media does not allow the
examiner to peep in to the posterior segment the latter is kept in the dark about the
possibility of various pathologies. If the surgeon knows about these pathologies
preoperatively, he can modify his plan of surgery and can also take measures to
combat various predictable complications. (10)
The common methods of investigation of posterior segment abnormalities
are slit lamp, A and B scan, OCT (Optical coherence tomography), CT (Computed
tomography), MRI (Magnetic resonance imaging).
2

1.2 Statement of the problem
The problem of this study is increased complications of cataract which
leaded to blindness.

1.3 Objectives
1.3.1 General objective
To Assess of cataract by ultrasonography.

1.3.2 Specific objectives
• To characterize cataract by ultrasound.
• To assess other eye abnormalities associated with cataract.
• To correlate patient history, clinical feature and type of cataract diagnosed by US.

3

Chapter Two
Literature review and background studies
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Chapter Two
Literature Review
2.1 Anatomy and Pathology of eye
The eye contains the receptors for vision and a refracting system that focuses
light rays on the receptors in the retina. (11)
2.1.1 Eyelids and the Lacrimal Apparatus
The eyelids contain skeletal muscle that enables the eyelids to close and
cover the front of the eyeball. Eyelashes along the border of each eyelid help keep
dust out of the eyes. The eyelids are lined with a thin membrane called the
conjunctiva, which is also folded over the white of the eye and merges with the
corneal epithelium. Inflammation of membrane, called conjunctivitis, may be
caused by allergies or by certain bacteria or viruses, and makes the eyes red, itchy
and watery. Tears are produced by the lacrimal glands, located at the upper outer
corner of the eyeball, within the orbit. Secretion of tears occurs constantly, but is
increased by the presence of irritating chemicals or dust, and in certain emotional
situations. Small ducts take tears to the anterior of the eyeball, and blinking spreads
the tears and washes the surface of the eye. At the medial corner of the eyelids are
two small openings into the superior and inferior lacrimal canals. The ducts take
tears to the lacrimal sac (in the lacrimal bone), which leads to the nasolacrimal
duct. (11)
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Figure 2.1 Lacrimal apparatus shown in an anterior view of the right eye. (11)

2.1.2 Eye Ball
Most of the eyeball is within and protected by the orbit, formed by the
lacrimal, maxilla, zygomatic, frontal, sphenoid, and ethmoid bones. The six
extrinsicmuscles of the eye are attached to this bony socket and to the surface of
the eyeball. There are four rectus (straight) muscles that move the eyeball up and
down or side to side; the name tells you which direction. The medial rectus muscle,
for example, pulls the eyeball medially, as if to look at the nose. The two oblique
(slanted) muscles rotate the eye. The cranial nerves that innervate these muscles
are the oculomotor, trochlear, and abduces (3rd ,4th and 6th

cranial nerves,

respectively). The very rapid and complex coordination of these muscles in both
eyes is, fortunately, not something we have to think about. The convergence of
both eyes on an object is very important to ensure a single important to ensure a
single image (that is, to prevent double vision) and to give us depth perception and
a three dimensional world. (11)
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Figure 2.2 extrinsic muscles of the eye. Lateral view of left eye (the medial
rectus and superior oblique are not shown). (11)

2.2 Physiology and pathology of vision
For us to see, light rays must be focused on the retina, and the resulting
nerve impulses must be transmitted to the visual areas of the cerebral cortex in the
brain. Refraction of light rays is the deflection or bending of a ray of light as it
passes through one object and into another object of greater or lesser density. The
refraction of light within the eye takes place in the following pathway of structures:
the cornea, aqueous humor, lens, and vitreous humor. The lens is the only
adjustable part of the refraction system. When looking at distant objects, the ciliary
muscle is relaxed and the lens is elongated and thin. When looking at near objects,
the ciliary muscle contracts to form a smaller circle, the elastic lens recoils and
bulges in the middle, and has greater refractive power. Normal visual acuity is
referred to as 20/20; that is, the eye should and does clearly see an object 20 feet
away. (11)
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2.2.1 Nearsightedness (myopia)
Means that the eye sees near objects well but not distant ones, if an eye has
20/80 vision, this means that what the normal eye can see at 80 feet, the
nearsighted eye can see only if the object is brought to 20 feet away. The
nearsighted eye focuses images from distant objects in front of the retina, because
the eyeball is too long or the lens too thick. These structural characteristics of the
eye are hereditary. Correction requires a concave lens to spread out light rays
before they strike the eye. (11)

2.2.2 Farsightedness (hyperopia)
Means that the eye sees distant objects well, such an eye may have an acuity
of 20/10, that is, it sees at 20 feet the normal eye can see only at 10 feet. The
farsighted eye focuses light from near objects “behind” the retina, because the
eyeball is too short or the lens too thin. Correction requires a convex lens too
converge light rays before they strike the eye. As we get older, most of us will
become more farsighted (presbyopia). As the aging lens loses its elasticity, it is not
as able to recoil and thicken for near vision, and glasses for reading are often
necessary. (11)

2.2.3 Trauma
A serious bodily injury or shock as form violent or an accident. (11)
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2.3 Sonographic appearance of the eye
At the anterior pole of the eyeball show ultrasound image of anterior
segment part of the eye. The eyelids and the conjunctiva abutting the cornea
produce a moderate echogenic structure which outlines the ventral part of the
anterior chamber. With high resolution transducers, the cornea appears as a convex
echo free thin line bounded posteriorly by an echogenic interface. The anterior
chamber is echo free and is delineated posteriorly by the strong reflecting line of
the iris. The pupil appears as a translucent disruption of iris continuity. Posterior to
it lays the anechoic lens. The anterior marging of the lens is not apparent, and
neither is the posterior chamber, which is too thin to be visible. The lens diameter
is 10mm with a maximal thickness of 3-4 mm. The posterior margin of the lens is
convex towards the vitreous cavity and, due to variable spatial relationship with the
ultrasonic beam, is only part apparent. The ciliary body produces a focal
thickening of the eye wall, next to the margins of the lens. The vitreous humor is
echo free, homogenous and occupies more than two thirds of the eyeball volume.
Since it only adheres to the posterior wall in a few points, movement of the
vitreous humor relative to the wall can be observed during real time scanning, the
posterior wall of the eyeball is echogenic, often with no inner layers, with high
frequency transducers and lowering of distal gain compensation, the choroid
appears less echogenic than neighboring retina or sclera behind the eyeball, the
intraconal fat pad is hyper echoic, mainly due to acoustic enhancement in the
vitreous humor, the optic nerve appears as a sagittal hypo echoic structure 4,5-5
mm thick, than runs from the outer part of the eyeball to the tip of the orbit. The
length of the optic nerve is approximately 2,5 cm. The extrinsic muscles that form
the intraorbital muscular cone appear as hypo echoic bands with typical
longitudinal striations, the oblique muscles are almost never seen, due to their
9

close relation to the rectus muscles and tin belly, the rectus muscles can always be
assessed, especially if trapezoid emission of ultrasound at the surface of the
transducer is used. They are oriented in a sagittal plane and occupy the four
cardinal points in the orbit (superior, inferior, medial and lateral). The medial
rectus muscle, which is best seem, has the maximal thickness of 4 mm. The
inferior rectus muscle is the most difficult to assess. Normal orbital vessels
(ophthalmic, ciliary, and retinal) are not seen on gray scale scans. (12)

Figure 2.3 The pole of the eye. Cornea, iris, lens, vitreous humor, optic nerve
macula. (16)
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Figure 2.4 High-resolution ultrasound image of the anterior segment obtained
with arc-scan geometry. Visualized structures include the cornea (C), sclera
(S), iris (I), anterior lens surface (L) and ciliary body (CB). (24)

2.3.1 Reliability and limitations of ultrasonic differentiation
The reliability of ultrasonic diagnosis of ocular tumors in our laboratory has
been reported as better than 96% for differentiation of neoplastic choroidal tumors
from beaning sub retinal hemorrhages, vitreous hemorrhages, and retinal
detachments. First, very small lesions cannot be demonstrated ultrasonically. In
general, lesions causing more than 1 mm of elevation of the retina can be detected
and demonstrated. When the tumor can be visualized and the sonogram is
performed under optimal conditions, tumors with only 0.5 mm of elevation can be
depicted. Smaller lesions can certainly be missed with ultrasonography. Then is a
problem of equivocal significance because there is a body of opinion that eyes with
small lesions should not be treated immediately, but rather be followed for
demonstrated growth before being treated. Clinically, it is customary to follow a
small lesion to document a growth change. Second, large lesions filling the
vitreous may be confusing in that they may resemble vitreous hemorrhages. With
massive necrotic melanomas, this is a particular problem, and it also occurs with
medulloepitheliomas, were cystic changes may be seen. Finally, difficulties persist
11

with optimal B-scan visualization of the ora serrata and pars plana regions with
contact 10-MHz scans. Even with the immersion technique structures that lie
perpendicular to the examining beam are well portrayed, but structures lying
parallel to the beam, such as the ocular walls at the ora, are not well outlined. Also,
structures preceding a tumor will tend to mask some of its acoustic profile. Very
high frequency scans have made this area mush easier to identify and should be the
procedure of choice with areas described. Newer tissue enhancement techniques
have been found useful in enhancing the use of A- and B-scan techniques. (13)

2.4 Sonographic pathology of the eye
2.4.1 Cataract
A cataract is a dense, cloudy area that forms in the lens of the eye.

(14)

A

cataract begins when proteins in the eye form clumps that prevent the lens from
sending clear images to the retina. The retina works by converting the light that
comes through the lens into signals. It sends the signals to the optic nerve, which
carries them to the brain. It develops slowly and eventually interferes with your
vision. You might end up with cataracts in both eyes, but they usually don’t form
at the same time. Cataracts are common in older people. Over half of people in the
United States have cataracts or have undergone cataract surgery by the time they’re
80 years old, according to the National Eye Institute. (15)
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Figure 2.5 Normal vision

The same scene as viewed by a person

with cataract. (14)

2.4.1.1 Symptoms of cataract
The Common symptoms of cataracts include, blurry vision, trouble seeing at
night, seeing colors as faded, increased sensitivity to glare, halos surrounding
lights, double vision in the affected eye, and need for frequent changes in
prescription glasses. (15)

2.4.1.2 Causes of cataract
There are several underlying causes of cataracts. These include: an
overproduction of oxidants, which are oxygen molecules that have been chemically
altered due to normal daily life, smoking, ultraviolet radiation, the long-term use of
steroids and other medications, certain diseases, such as diabetes, trauma, radiation
therapy. (15)
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2.4.1.3 Types of cataracts
There are different types of cataracts. They’re classified based on where and
how they develop in your eye.
•

Nuclear cataracts form in the middle of the lens and cause the nucleus, or the

center, to become yellow or brown.
•

Cortical cataracts are wedge-shaped and form around the edges of the

nucleus.
•

Posterior capsular cataracts form faster than the other two types and affect

the back of the lens.
•

Congenital cataracts, which are present at birth or form during a baby’s first

year, are less common than age-related cataracts.
•

Secondary cataracts are caused by disease or medications. Diseases that are

linked with the development of cataracts include glaucoma and diabetes. The use
of the steroid prednisone and other medications can sometimes lead to cataracts.
•

Traumatic cataracts develop after an injury to the eye, but it can take several

years for this to happen.
•

Radiation cataracts can form after a person undergoes radiation treatment for

cancer. (15)

2.4.1.4 Risk factors
Risk factors associated with cataracts include: older age, heavy alcohol use,
smoking, obesity, high blood pressure, previous eye injuries, a family history of

14

cataracts, too much sun exposure, diabetes, exposure to radiation from X-rays and
cancer treatments. (15)
To diagnosis the doctor will perform a comprehensive eye exam to check for
cataracts and to assess your vision. This will include an eye chart test to check your
vision at different distances and tonometry to measure your eye pressure. The most
common tonometry test uses a painless puff of air to flatten your cornea and test
your eye pressure. The doctor will also put drops in your eyes to make your pupils
bigger. This makes it easier to check the optic nerve and retina at the back of your
eye for damage. Other tests the doctor might perform include checking your
sensitivity to glare and your perception of colors, make ultrasound to eye. (15)
Surgery is recommended when cataracts prevent you from going about your
daily activities, such as reading or driving. It’s also performed when cataracts
interfere with the treatment of other eye problems. One surgical method, known as
phacoemulsification, involves the use of ultrasound waves to break the lens apart
and remove the pieces. Surgery to remove a cataract is generally very safe and has
a high success rate. Most people can go home the same day as their surgery.
Cataracts can interfere with daily activities and lead to blindness when left
untreated. (15)
To reduce the risk of developing cataracts protect your eyes from ultraviolet
B (UVB rays) by wearing sunglasses outside, have regular eye exams, stop
smoking, eat fruits and vegetables that contain antioxidants, maintain a healthy
weight and keep diabetes and other medical conditions in check. (15)
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2.4.1.5 Indications
The two most common reasons for sonographic evaluation of the eye in
adults are:
1) Non visualization of the back to the eye with the ophthalmoscope. This may be
due to either cataract (the opaque lens inhibits direct visualization of the retina) or
hemorrhage occurring spontaneously or because of trauma.
2) A mass has been visualized on the ophthalmoscope examination. The
sonographer needs to assess the status of the posterior chamber for the presence of
PVD, VH, RD or masses. (16)

2.4.1.6 Cataract sonographic appearance
Normal lens is not visualized, thickened ovoid echogenic mass is seen at the
superficial border of the posterior chamber, representing a mature cataract.

Figure (2.6) The normal lens is not visualized. In this patient a thickened
ovoid echogenic mass is seen (C) at the superficial border of the posterior
chamber, representing a mature cataract. (16)
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Figure (2.7) Sonogram demonstrating mildly thickened membranes attached
at the level of the OS and OD. (16)

Figure (2.8) Mature cataract. (16)
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Figure (2.9) Mature cataract. (16)

Figure (2.10) Patient presenting with mature cataract. (16)
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2.5. Previous studies
Salman A et al. 2006, study Is ultrasonography essential before surgery in
eyes with advanced cataracts?. In Tertiary care hospital in south India. This
prospective study conducted over a 6-month period, all eyes with dense cataracts
precluding visualization of funds underwent assessment with ultrasound. presence
of certain patient and ocular “risk” factors believed to be associated with a higher
incidence of abnormal posterior segment on ultrasound were looked for. The main
results is of the 418 eyes assessed, 36 eyes (8.6%) had evidence of posterior
segment pathology on ultrasound. Retinal detachment (17 eyes; 4.1%) was the
most frequent abnormality detected. Among patient features, diabetes mellitus (p=
0.003) and age below 50 years (p= 0.001) were associated with a high incidence of
abnormal ultrasound scans Only four eyes (1.5%) without these features had
abnormal posterior segment on ultrasonography. Also they found Certain patient
and ocular features are indicative of a high risk for posterior segment pathology
and such patients should be evaluated by ultrasonography prior to cataract surgery.
In the absence of these risk factors, the likelihood of detecting abnormalities on
preoperative ultrasonography in eyes with advanced cataracts is miniscule. (17)
In another study done by Madhu Chanchlani and Roshan Chanchlani. 2016,
study of posterior segment evaluation by B-scan in hyper mature cataract. In
department of ophthalmology, chirayu medical college Bhopal, India. They found
that cases were divided according to age ranging from 0-80 years. Male
predominance was seen with sex ratio 1.38:1 (M:F). Loss of vision and redness of
eye were the leading symptoms. Posterior staphyloma was seen in 15(3.52%)
cases, vitreous hemorrhage in 7(1.64%), vitreous membrane in 5(1.20%),
chorioretinal thickening in 6(1.41%), and Retinal detachment 4(0.94%) cases. Out
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of 400 patients 79(19.6%) were having ocular and systemic risk factors like
hypertension, diabetes, raised, raised lop, uveitis, myopia. (18)
In another study done by Bello To, Adeoti Co 2006.The Nigerian
postgraduate medical journal. Found There is a risk of poor prognosis in eyes of
patients with cataracts who may also have co-existing posterior segment
abnormalities. Ultrasonography provides a method of assessing the structural
changes in the posterior segment of the eye in such patients. A 12- month
prospective study of patients with clinically diagnosed dense cataracts in either or
both eyes, in which the posterior segment cannot be evaluated properly during
ophthalmoscopy, and therefore were sent for ocular ultrasonography. B-scan
ultrasound was done on 116 eyes of 80 patients. The main results are one hundred
and ten eyes (94.8%) had a normal posterior segment. Total retinal detachment was
noted in 3 eyes (2.59%), a left partial retinal detachment was observed in 1 eye
(0.87%), 2 eyes with total retinal detachment in conjunction with vitreous
hemorrhage were noted in a single patient, 1.72%. (19)
Another study done by Kannadhasan Ramadhas, Subhashree Chandrasekaran2016,
inDepartment of Radio diagnosis, Coimbatore Medical college, Tamilnadu, India.
For evaluation of eyes with opaque media. Found that 42 eyes were found to have
normal posterior segment. 59 eyes had various posterior segment pathologies either
as a single entity or in combination. (20)
In another study done by Faheem ullah sheikh et al 2009, in Department of
ophthalmology Liaquat university Eye Hospital, Hyderabad. They found two
hundred and twenty seven eyes of two hundred patients were included in the study.
Twenty – seven patients had bilateral cataract and 6 patients were only eyed. Age
range was 43 to 81 years with a mean age of 51 years. One hundred and sixteen
(58%) patients were male and 84 (42%) females. On B-scan ultrasonography 18
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(7.90%) eyes had finding suggestive of posterior segment pathology. The most
common finding was posterior staphyloma in 8(3.52%) eyes. Out of the 200
patients 163 (81.5%) had no risk factor for abnormal posterior segment on
ultrasonography, while 37(18.5%) were associated with systemic and ocular risk
factors, among them diabetes, hypertension and early age, posterior synechiae,
elevated intraocular pressure and keratic precipitates were frequently seen. (21)
Another study done by Marcio Henrique Mendes et al 2009 Ultrasonographic
findings in patients examined in cataract detection-and tratment campagns: a
retrospective study.In Newton Kara-Jose clinics. Study found a total of 289 eyes
from 215 patients were examined. Of the eyes examined, 77.5% presented with
findings in the vitreous cavity and the posterior pole. A posterior vitreous
detachment wih no other complications was observed in 47.4% of the eyes.The
remaining 30.1% presented with eye diseases that could result in a reduced visual
function after surgery. The most frequent eye diseases observed were diffuse
vitreous opacity (12.1% of the eyes) and detachment of the retina (9.3% of the
eyes). (22)
Another study done by Manzoor A Qureshi, Khalida Laghari. 2010 Role of B-Scan
Ultrasonography in pre-operative cataract patients, Department of ophthalmology,
Liaquat University Eye Hospital, Hyderabad, Pakistan. Found out of 750 patients,
90 patients had posterior segment lesions. Among traumatic group of 71 patients,
39 (55%) had positive posterior segment lesions, while in the non-traumatic group
of 679 patients, only 51(7%) cases had positive posterior segment lesions. Out of
the 90 positive cases, 25(3%) had retinal detachment,14(2%) had posterior vitreous
detachment, 24(3%) had vitreous hemorrhage 12 (2%) were asteroid hyolosis,
while posterior staphyloma and intra-ocular foreign body were found with the
frequency of 9(1.2%) and 6(1%), respectively. (23)
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Chapter three
Material and Methods

3.1. Materials
3.1.2 study Type
This study was descriptive cross-sectional for assessment of cataract by
ultrasonography and to detect the posterior segment abnormalities of eyes in
cataract patients using ultrasound in such pre-operative cases.

3.1.3 Study duration
The study done in the period from March to May 2017.

3.1.4 Study Area
AL Walden eye Hospital (Omdurman).

3.1.5 Study sample size
The sample size consists of 102 cataract patients of males and females.

3.1.6 Inclusion criteria
Adult males, females, and pediatric patients.

3.1.7 Exclusion criteria
Exclusions included patients those who had previous history of ocular
surgery.
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3.1.8 study Population
Patients with cataract present in ultrasound departments of ophthalmology.

3.2 Method
This was a descriptive study deals with the patients complaining of eyes
cataract and diabetes, hypertension and \ or traumatic patients. The common
methods of investigation of posterior segment abnormalities are slit lamp, A and B
scan, OCT, CT, MRI.

3.2.1 Machine

Figure (3.1) Ultrasound A/B scanner for Ophthalmology.
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Figure (3.2) MEDA ultrasonic A/B scanner for ophthalmology Model ODM-2100S
with 10 MHz.

Figure( 3.3) A mode = Axial length of the eye& B mode.
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Using real time ultrasound machine MEDA ultrasonic A/B scanner for
ophthalmology Model ODM-2100S with 10 MHz a probe of direct contact will be
used.

3.2.2 Technique
The method used is direct interviewing the patients when they come in the
ultrasound department for ocular ultrasonography. Asking them their history and
complaining. The patient setting, flexion neck and head slightly rotated to the
opposite. Side, to prevent gel pouring. Ultrasonic probe accepts linear,7.5 to 10
MHz small foot print transducers is suitable for this purpose was placed over the
globe of the eye with closed lid after application of the gel and the anteriorposterior, longitudinal and transverse views of B-scan along with A-scan were
taken. The divergent or trapezoid emission of US available on some machines is
very useful. Real-time assessment implies on- command eye movement while
scanning.

3.2.3 Method of data collection
The data collected by direct ultrasound examination of the patient, Internet,
text book, and collection sheet (questionnaire).

3.2.4 Method of data Analysis
The data was analyzed using software program. i.e. SPSS.

3.2.5 Ethical consideration
No identification or individual details were published, the objective of the
study explained to all individuals participating in this study.
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No information or patient details will be disclosed or used for other reasons
than the study.

3.2.6 Data storage
All data collected during the study stored on CD personal computer data
collection sheets and ultrasound images.

3.2.7 Data presentation
The data presented in tables, figures and grafts.
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Chapter Four
4.1 Results and data analysis
Table (4.1) frequency distribution of age group

Age group

Frequency

10- 25 years
26-40 years
41-55 years
56-70 years
71-85 years
more than 85 years
Total

Percent

5
4
20
56
14
3
102

4.9
3.9
19.6
54.9
13.7
2.9
100.0

Valid
Cumulative
Percent
Percent
4.9
4.9
3.9
8.8
19.6
28.4
54.9
83.3
13.7
97.1
2.9
100.0
100.0

Figure (4.1) shows frequency distribution of age group
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Table (4.2) frequency distribution of gender
Gender

Frequency

Percent

female
male
Total

60
42
102

58.8
41.2
100.0

Valid
Cumulative
Percent
Percent
58.8
58.8
41.2
100.0
100.0

Figure (4.2) shows frequency distribution of gender
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Table (4.3) descriptive statistic shows minimum, maximum, mean and std
.deviation for age weight and height of patients
variables

N

Minimum

Maximum

Mean

Std.
Deviation

Age

102

10

92

60.86

15.554

weight

102

25

88

59.48

11.958

height

102

134

179 163.05

9.284

11

1

Duration of
diabetic
Valid N (list

102

wise)

36

20

8.13

7.44

Table (4.4) frequency distribution of clinical history
History

Frequency

hypertensive
diabetic
DM&H.T.N
trauma
trauma and smoking
normal
Total

Percent

Valid

Cumulative

Percent

Percent

7

6.9

6.9

6.9

10

9.8

9.8

16.7

2

2.0

2.0

18.6

11

10.8

10.8

29.4

2

2.0

2.0

31.4

70

68.6

68.6

100.0

102

100.0

100.0

Figure (4.4) shows frequency distribution of clinical history
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Table (4.5) frequency distribution of type of cataract

Type of cataract

Frequency Percent

Valid

Cumulative

Percent

Percent

Secondary

22

21.6

21.6

21.6

Nuclear

63

61.8

61.8

83.3

Traumatic

13

12.7

12.7

96.1

Posterior

3

2.9

2.9

99.0

develop cataract

1

0.98

0.98

100.0

102

100.0

100.0

Total

Figure (4.5) shows frequency distribution of type of cataract
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Table (4.6) frequency distribution of US feature of cataract
US feature of cataract

ovoid echogenic mass

Frequency

Percent

102

100.0

Valid

Cumulative

Percent

Percent

100.0

100.0

Figure (4.6) shows frequency distribution of US feature of cataract
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Table (4.7) frequency distribution of complication of cataract
complication of cataract

Frequency

Percent

Valid

Cumulative

Percent

Percent

No complication

79

77.5

77.5

77.5

V.C

20

19.6

19.6

97.1

V.H

1

0.98

0.98

98.0

V.C and edema

1

0.98

0.98

99.0

V.C and staphyloma

1

0.98

0.98

100.0

102

100.0

100.0

Total

Figure (4.7) shows frequency distribution of complication of cataract
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Table (4.8) cross tabulation age and type of cataract
Age group

Total
Type of cataract
nuclear traumatic posterior

secondary
10- 25 years
26-40 years
41-55 years
56-70 years
71-85 years
more than 85 years
Total

0
0
6
13
3
0
22

1
3
1
3
12
1
36
6
10
0
3
0
63
13
P value = 0.000

0
0
1
1
1
0
3

develop
cataract
1
0
0
0
0
0
1

5
4
20
56
14
3
102

Table (4.9) cross tabulation gender and type of cataract
Gender

Total
secondary

female
male
Total

15
7
22

Type of cataract
nuclear Traumatic posterior
40
3
23
10
63
13
P value = 0.045

41

1
2
3

develop
cataract
1
0
1

60
42
102

Table (4.10) cross tabulation Duration of diabetic and complication of
cataract
Duration of
diabetic
1
1.5
2
5
6
10
18
19
20
Total

Total
Complication of cataract
No
V.C
1
0
1
2
1
1
1
1
1
9
P value =0.470

0
1
1
0
0
0
0
0
0
2

1
1
2
2
1
1
1
1
1
11

Table (4.11) cross tabulation complication and type of cataract
Complication

Total
secondary

No complication
V.C
V.H
V.C and edema
V.C and staphyloma
Total

17
4
1
0
0
22

Type of cataract
nuclear traumatic posterior
52
9
9
4
0
0
1
0
1
0
63
13
P value =0.247

42

0
3
0
0
0
3

develop
cataract
1
0
0
0
0
1

79
20
1
1
1
102

Chapter Five
Discussion, Conclusion and Recommendations
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5.1. Discussion
This study aimed to assess of cataract using ultrasonography in Sudanese
patients (Khartoum state) between 10-100 years old, data were collected from 102
patients with lens opacities (cataract) were examined under A and B scan
ultrasound. In all the cases, lens opacities were dense enough to preclude
assessment of vitreous, and retina or any underlying posterior segment
abnormalities.
The study found that the majority (54.9%) of the cataract patients within age
group the 56-70 years this results agree with record of National eye institute
(2016). (15)
The study found that the female more affected by cataract than male Sixty
patients (58.8%), while forty two (41.2%) patients were males. This results
disagree with Faheem ullah sheikh et al 2009, in Department of ophthalmology
Liaquat university Eye Hospital, Hyderabad whom
increased in male than female.

(21)

found that the incidence

May due to risk factors that are obesity and

diabetes, which were higher in female than male (9, 3) respectively in this study.
This results is agree with National eye institute (2016). (15)
The study found that for total recruits mean of weight\(kg), height\(cm), and
duration\(year) of diabetes are 59.48+_15.554, 163.5+_ 11.958, 8.13+_7.44
respectively while the mean for the age is 60.86+_15.554. It’s obviously there is
strong correlation between the occurrence of cataract and older age. This result
agrees with National eye institute (2016). (15)
Concerning in clinical history the study found that the normal patients was
highest presents forming 70(68.6%), comparison to hypertension7(6.9%),
diabetes10 (9.8%), DM & H.T.N 2(2.0%), trauma and smoking 2(2.0%), and
43

trauma 11(10.8%). This study were similar to other published study (Marcio
Henrique Mendeset al, 2009) (12) and Bello TO, Adeoti CO.(2006). (19)
The study found that in type of cataract the nuclear cataract is most
common type (61.8%), while the secondary represented by (21.6%), continuity by
traumatic (12.7%), posterior (2.9%), and develop cataract (1.0%).
The study showed that in US feature of cataract appear as ovoid echogenic
mass present (100.0%). The same result obtained by Stephen and Tony. 2009.(16)
The result showed that no complication of cataract is the most highest than
others by present (77.5%), while the V.C was (19.6%) and the V.C and edema,
and V.C and staphyloma, and V.H are the same present (0.98%). This results
agree with Madhu Chanchlani and Roshan Chanchlani 2016. (18)
The study showed that there is high significant relation between the age and
type of cataract, statistically significant correlation between age of (56-70 years)
with nuclear (36) patients with p.value= (0.000).
The result showed that there is significant relation between the female with
nuclear (40) patients with p.value= (0.045).
More over the study showed that there is non-significant relation between the
complication with type of cataract, the correlation between no complication with
nuclear (52) patients, also correlation between no complication with
secondary(17) patients, with p.value= (0.247), may due to age. This result is
disagree with National eye institute(2016). (15)
Finally the study showed that there is non-significant relation between the
complication and type of cataract with duration of diabetic patients, with
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p.value=(0.470).This result is disagree with Kannadhasan Ramadhas, Subhashree
Chandrasekaran 2016. (20) and Faheem ullah Shaikh 2009. (21)
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5.2. Conclusion
The study found that the incidence of cataract increased in age group 56-70
years, while in gender found the cataract is higher in females than in males.
The most type of cataract is nuclear cataract and the feature of cataract
appear on ultrasound as ovoid echogenic mass. The result showed that most of
cataract patients have no complications, followed by vitreous changes as a
complications of cataract. Moreover, the study showed that there is high significant
relation between the age and type of cataract, statistically significant correlation
between age of 56-70 years with nuclear. The study found that there is significant
relation between gender and type of cataract. The study found that there is nonsignificant relation between complication and types of cataract including nuclear
and secondary cataract.
The study concluded that ultrasound is excellent method in assessing of
cataract and determine complications.
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5.3 Recommendations
1) Real-time sonography can be performed routinely in pre-operative cataract
patients, as this would help in surgical planning.
2) Real-time sonography can assess the posterior segment of eyes and its accuracy
in diagnosis of posterior segment abnormalities of eyes matches that of CT-scan.
3) In cases, where a two dimensional B-scan is not sufficient, a three dimensional
ultrasound would be justified.
4) Further studies should be done with more sample volume and correlate that
study with anterior segment abnormalities of eyes using high frequency
transducers.
5) Further studies should be done in diabetic and hypertensive patient including
duration and controlling of diseases to assess complication and correlate with
duration and control of diseases.
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Appendices (A)

Image (1): U/S image of right eye for female in 55 years age, 148 height and 58Kg
weight. Sonogram demonstrating cataract with staphyloma.

Image (2): U/S image of right eye for female in 55 years age, 158 height and 48Kg
weight. Sonogram demonstrating cataract with normal posterior segment.
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Image (3): U/S image of left eye for female in 60 years age, 160 height and 55Kg
weight. Sonogram demonstrating cataract with odemia and vitruschange.

Image (4): U/S image of left eye for H.T.N female in 80 years age, 154 height and
60Kg weight. Sonogram demonstrating cataract with VH.
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Image (5): U/S image of left eye for trauma and smoking male in 29 years age, 175
height and 70Kg weight. Sonogram demonstrating cataract with normal posterior
segment.

Image (6): U/S image of right eye for female in 50 years age, 168 height and 60Kg
weight. Sonogram demonstrating cataract with V.C.
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Image (7): U/S image of right eye for female in 70 years age, 150 height and 48Kg
weight. Sonogram demonstrating cataract with normal posterior segment.

Image (8): U/S image of left eye for female in 60 years age, 166 height and 63Kg
weight. Sonogram demonstrating cataract with V.C.
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Image (9): U/S image of left eye for D.M 5 years female in 50 years age, 170
height and 68Kg weight. Sonogram demonstrating cataract with normal posterior
segment

Image (10): U/S image of left eye for D.M 1.5 years female in 55 years age, 176
height and 70Kg weight. Sonogram demonstrating cataract with V.C.
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Image (11): U/S image of right eye for female in 65 years age, 158 height and
50Kg weight. Sonogram demonstrating cataract with V.C.

Image (12): U/S image of right eye for traumatic male in 22 years age, 170 height
and 66Kg weight. Sonogram demonstrating cataract with normal posterior
segment.
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Image (13): U/S image of eye for H.T.N male in70 years age, 158 height and 84Kg
weight. Sonogram demonstrating cataract with normal posterior segment.

Image (14): U/S image of eye for male in 80 years age, 165 height and 52Kg
weight. Sonogram demonstrating cataract with normal posterior segment.
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Image (15): U/S image of eye for female in 80 years age, 170 height and 58Kg
weight. Sonogram demonstrating cataract with normal posterior segment.

Image (16): U/S image of right eye for male in 57years age, 173 height and 60Kg
weight. Sonogram demonstrating cataract with normal posterior segment.
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Image (17): U/S image of eye for smoking male in 70 years age, 155 height and
48Kg weight. Sonogram demonstrating cataract with normal posterior segment.

Image (18): U/S image of right eye for smoking male in 56 years age, 153 height
and 49Kg weight. Sonogram demonstrating cataract with normal posterior
segment.
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Image (19): U/S image of eye for male in 75years age, 170 height and 68Kg
weight. Sonogram demonstrating cataract with normal posterior segment.

Image (20): U/S image of eye for traumatic male in 10 years age, 145 height and
42Kg weight. Sonogram demonstrating cataract with normal posterior segment.
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Image (21): U/S image of eye for smoking male in 55 years age, 168 height and
58Kg weight. Sonogram demonstrating cataract with normal posterior segment.

Image (22): U/S image of eye for male in 70 years age, 158 height and 48Kg
weight. Sonogram demonstrating cataract with normal posterior segment.
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Image (23): U/S image of eye for traumatic male in 70 years age, 170 height and
67Kg weight. Sonogram demonstrating cataract with V.C.

Image (24): U/S image of left eye for male in 14 years age, 152 height and 43Kg
weight. Sonogram demonstrating cataract with normal posterior segment.
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Image (25): U/S image of eye for male in 52 years age, 178 height and 68Kg
weight. Sonogram demonstrating cataract with V.C.

Image (26): U/S image of eye for female in 50 years age, 177 height and 73Kg
weight. Sonogram demonstrating cataract with normal posterior segment.
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Image (27): U/S image of eye for H.T.N male in 62 years age, 160 height and
67Kg weight. Sonogram demonstrating cataract with V.C.

Image (28): U/S image of eye for smoking male in35 years age, 164height and
60Kg weight. Sonogram demonstrating cataract with normal posterior segment.
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Image (29): U/S image of left eye for traumatic female in 50 years age, 170 height
and 55Kg weight. Sonogram demonstrating cataract with normal posterior
segment.

Image (30): U/S image of left eye for female in 65 years age, 156 height and 68Kg
weight. Sonogram demonstrating cataract with V.C.
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Image (31): U/S image of right eye for female in 80 years age, 156 height and
53Kg weight. Sonogram demonstrating cataract with normal posterior segment.
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Appendices (B)
The National Ribat University
College of Graduate Studies and Scientific Research
Assessment of Cataract using Ultrasonography
Data collection sheet
No
Of
patie
nts

A Se
g x
e

Weight

height

Clinical
history

Patients history
D.M

H.T.
N

trau
matic

NL

Duration of disease
others
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D.M

H.T.N

Type of
cataract

Us feature of
cataract

Complication of
cataract
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