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Abstract
This was crosssectional study conducted in Khartoum state in different
hospital Al tamiouz hospital and Academy hospital in November 2016 to
April 2017.
Problem of study was lack of previous studies regarding to evaluate
prostate volume in asymptomatic patient.
The study aimed to evaluate prostate volume in asymptomatic patient
using ultrasound.
The study was collected from hundred asymptomatic male were recruited
and measurement of the maximum length, height and width of their
prostate gland were obtained and the volume was calculated and analyzed
by using Statistical Packaged for Social Studies(SPSS).
The study found that mean prostate volume was15,1ml and most of
common age between 25-28 years.
The study conducted that the prostate volume increased linearly with
body height and age, prostate width and length increased linearly with
age and length of prostate increased linearly with duration of marriage.
The study recommended further studies should be done with large sample
size & different variable.
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مستخلص البحث
هذه الدراسة

وصفية

مقطعية تمت في مستشفيات الخرطوم مستشفي التميز و مستشفي

االكاديمي في الفترة من نوفمبر 2016الي ابريل . 2017
تمثلت مشكلة البحث في نقص الدراسات السابقة لقياس حجم غدة البروستات عند الرجال
الذين ال يشتكون من اعراض .
هدفت الدراسة الي تحديد حجم غدة البروستات لدي الرجال الذين اليشتكون من اعراض
باستخدام الموجات الصوتية .
تم جمع البيانات من  100مريض وتحليلها وتصنيفها بواسطة برنامج الحزم االحصائية للعلوم
االجتماعية .
وجدت الدراسه وان متوسط حجم غدة البروستات طبقا لهذه االبعاد وباستخدام معادلة االجسام
بيضاوية الشكل بضرب هذه االبعاد في  0.529هو15,1مل واكثر عمر ين  28-25سنة.
خلصت الدراسة ان حجم غدة البروستات يزيد طبقا لزيادة بعض العوامل كزيادة الطول وعمر
المريض  ,طول وعرض غدة البروستات يزيد مع عمر المريض و ان طول البروستات ايضا
يزيد مع فترة الزواج .
واوصت الدراسة لعمل دراسات اخري تبين العالقة بين مختلف المتغيرات واخذ عينات واسعة .
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Chapter One
Introduction

1-1Introduction
The prostate gland is a chestnut-sized organ that encircles the
proximal part of the male urethra. The periurethral glands are embedded
in the longitudinal smooth muscle of the proximal urethra (prostatic
portion of the urethra).The levatorani muscles are located at the sides of
the gland.. (1)
The function of prostate gland is slightly alkaline fluid, which has the
characteristic of milky or white in appearance. The secretion usually
constitutes 20% to30% 0f volume of semen along with spermatozoa and
seminal vesicle fluid. The gland is situated posterior to the symphysis
pubis and pubic arch. (2)
Normally, the prostate volume range between 0,250 ml at birth to
10,000ml sized at puberty. Reliable and precise ultrasonography
measurement of prostate volume is very important for the management o
prostate disease. it is crucial not only for diagnosis purposes but also in
planning non-invasive treatments of prostate cancer and follow ups.
In clinical setting, measurement of prostate volume via ultrasonography is
conducted in several ways namely transperineal, transrectal and
transabdominal. (3)
Historically, transperineal route was first used to reach and image
prostate, as it was used to guide biopsy procedure. In transperineal
ultrasound image transducer is placed in the preineal area while the
patient lies down in supine lithotomy position. due to the position of
transducer,image of bladder and prostate are allowed to be reached since
anatomically, both structure fall within the transducers field of view.
However the sensitivity of transperineal in imaging prostate cancer is
very low. (1)
Transrectal ultrasound examination is common outpatient procedure
involving digital ultrasound for the assessment of prostate via rectum. the
1

examination is performed by placing small and lubricated intracavity
probe o high frequency in to the rectum for imaging or biopsy is nowdays
is gold stander for diagnosis of prostate cancer. transrectal is used for
evaluation of the prostate gland with elevated prostate specific antigen
(PSA) or nodules on digital rectal examination. (1)
Transabdominal ultrasound uses 3-5 MHz probe or fully field urinary
bladder with caudal angulation to send the ultrasound beam under the
pubic arch and permit global volume measurement of prostate. the
advantage otransabdominal ultrasound is that procedure can be performed
quickly and non –invasively Measurement of prostate volume have
become very important clinically since its association with different
diseases and variables of malignancy. (1)
The American cancer society found that prostate cancer is one of the most
common cancer in men and is getting serious attention from the world as
it has become a significant cause of death every year.
A few researches reported that prostate volume highly contributes in
diagnosis of prostate cancer; these studies show that large prostate
volume has an increased risk of malignancy. (1)
1.2 Problem of study:Lack of previous study regarding to evaluation of prostatic volume in
asymptomatic patients.
1-3 objectives:1.3.1 General objective
To evaluate prostate Volume in asymptomatic Using Ultrasound.
1.3.2 Specific objective
1. To measure the range of Prostate Volume
2. To determine the echo texture of the prostate gland
3. To correlation measurements of prostate gland with age, weight,
height and marital Status.
2

4. To estimate prostate gland dimensions using body characteristics.
1-4 Overview of study:This study is concerned with volume of prostate gland in asymptomatic
patients, its falls into five chapters. Chapter one is an introduction, which
include introductory notes on prostate anatomy, physiology, pathology, as
well as statement of the problem and study objectives. While Chapter two
will include a comprehensive scholarly literature reviews. Chapter three
deals with the methodology, where it provides an outline of material and
methods used to acquire the data in this study as well as the method of
analysis approach. While the results are presenting chapter four, and
finally Chapter five include discussion of results, conclusion and
recommendation followed by references and appendices.

3

Chapter Two
Literature review and background
studies

Literature review
2-1 Anatomy of prostate:Prostate This is a pyramidal-shaped, fibromuscular and glandular organ,
1.25 in (3 cm) long, which surrounds the prostatic urethra. It resembles
the size and shape of a chestnut (Fig2.1). (4)

Fig2. 1 (a) The prostate, seminal vesicles and vasa shown in a posterior.(5)
2.1.1Relations: (fig2.2) (4)
Superiorly—the prostate is continuous with the neck of the bladder. The
urethra enters the upper aspect of the prostate near it anterior border.
Inferiorly—the apex of the prostate rests on the external sphincter of the
bladder which lies within the deep perineal pouch.
Anteriorly—lies the pubic symphysis separated by the extraperitoneal fat
of the cave of Retzius or retropubic space. Close against the prostate in
this space lies the prostatic plexus of veins. Near the apex of the prostate,
the puboprostatic ligament (a condensation of fibrous tissue) passes
forward tothe pubis.
Posteriorly—lies the rectum separated by the fascia of Denonvilliers.
Laterally—lieslevatorani.

4

Fig 2.2 Relations of prostate. (6)
The ejaculatory ducts enter the upper posterior part of the gland to open
into the urethra at the colliculusseminalis or verumontanum, one on either
side of the prostatic utricle, dividing off a median prostatic lobe lying
between these three ducts. In benign prostatic hypertrophy, (but not in the
normal prostate), a shallow posterior median groove (which can be felt on
rectal examination) further divides the prostate into left and right lobes.
Anterior to the urethra, the prostate consists of a narrow isthmus only.. (4)
2.1.2 The prostatic capsules:These are normally two, pathologically three, in number.
1. The true capsule—a thin fibrous sheath which surrounds the gland.
2. The false capsule — condensed extraperitoneal fascia which
continues into the fascia surrounding the bladder and with the
fascia of Denonvilliers posteriorly. Between layers 1 and 2 lies the
prostatic venous plexus.
3. The pathological capsule — when benign ‘adenomatous’
hypertrophy of the prostate takes place, the normal peripheral part
of the gland becomes compressed into a capsule around this
enlarging mass performing an enucleation of the prostate, the plane
5

between the adenomatous mass and this compressed peripheral
tissue is entered, the ‘tumour’ enucleated and a condensed rim of
prostate tissue, lying deep to the true capsule, left behind. The
prostatic venous plexus, lying external to this, is thus undisturbed.
(4(

2.1.3 Blood supply:The arterial supply is derived from the inferior vesical artery (a branch of
the internal iliac artery), a branch entering the prostate on each side at its
lateral extremity.
The veins form a prostatic plexus which receives the dorsal vein of the
penis and drains into the internal iliac vein on each side. Some of the
venous drainage passes to the plexus of veins lying in front of the
vertebral bodies and within the neural canal. These veins are valveless
and

constitute

the

valveless

vertebral

veins

of

Batson.

This

communication may explain the readiness with which carcinoma of the
prostate spreads to the pelvic bonesand vertebrae.. (7)

Fig 2-3 blood supply of prostate (8)
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2-2 Physiology:The prostate gland secretes a thin, milky fluid that contains calcium,
citrate ion, phosphate ion, a clotting enzyme, and a profibrinolysin. (9
During emission, the cabsule of the prostate gland contracts
simultaneously with the contraction of the vas deferens so that the thin,
milky fluid o the prostate gland adds further to the bulk of the semen. (9
A slightly alkaline characteristic of the prostatic fluid may be quite
important for successful fertilization of the ovum, because the fluid of the
vas deferens is relatively acidic owing to the presence of citric acid and
metabolic end products of the sperm and, consequently, helps to inhibit
sperm fertility. Also, the vaginal secretions of the female are acidic (PH
of 3.5 to 4.0). (9
Sperm do not become optimally motile until the PH of the surrounding
fluids rises to about 6.0 to 6.5 consequently, it is probable that the slightly
alkaline prostatic fluid helps to neutralize the acidity of the other seminal
fluids during ejaculation, and thus enhances the motility and fertility of
the sperm. (9)
2-3Male sexual response:During mal ejaculation, sperm is transmitted from the vas deferens into
the mal urethra via the ejaculatory ducts, which lie with in the prostate
gland. it is possible for some men to achieve orgasm solely through
stimulation of the prostate gland, such as prostate massage or receptive
and intercourse. (10)
2-4 Secretions:Prostate secretions vary among species.They are generally composed of
simple sugars and are often slightly alkaline.in human prostatic
secretions, the protein content is less than 1% and includes proteolytic
enzymes, prostatic acid phosphatese, beta-microseminoprotein and
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prostate –specific antigen. the secretion also contain zinc with a
concentration 500-1,000 times the concentration in blood. (10)
2.5 ultrasound technique of prostate gland:2.5.1 Patient Preparation:The bladder can be properly assessed only when it is full. Patients should
drink 1 litre of fluid per hour before the examination and not empty their
bladders. For some patients, however, this is not practical. For example,
patients with incontinence might not be able to retain a full bladder, and
those with renal failure might fill their bladder very slowly. In such cases,
compromise is necessary, and patients should be instructed to attend with
as full a bladder as possible. (12)
For patients with urinary catheters, the catheter should be clamped 1
houres before the examination, and the patient should drink 1 litre of
fluid. If, for whatever reason, the bladder of a catheterized patient is not
full, it can be filled by instilling sterile water through the catheter. Great
care must be taken not to introduce any air, which will cause shadowing
artefacts on the scan; however, even when care is exercised, some air is
often introduced. (12)
2.5.2Position of Patient:The patient shoud lie supine position.
The patient shoud be relaxed, lying comfortably and breathing quietly.
Lubriecate the lower abdominal with coupling agent.hair anywhere on the
abdomen will trap air bubbles so apply coupling agent
generously. (13)
2.5.3 Choice of transducer:Use a3.5MHz or 5MHz transducer. (13)
2.5.4 Sonographic Technique:The patient lies supine. the patient should have a full bladder. 500ml of
water 1houres before the scan, if possible, is recommended. (14)
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The probe is angled approximately 30 degrees caudal using the bladder as
a window. Slight compression to ensure the inferior portion of prostate is
not obscured by the shadow artifact from the base of the bladder. (14)
Transverse scanning is then performed to assess the entire prostate in
many planes and sagittal scanning. (14)

Fig(2.4) transverse plane(15)

Fig(2.5) sagittal plane(15)
2.5.5 Formula of prostate volume measurement:Trans abdominal ultrasound can assess the volume of prostate by using
the following formula was used to calculate the size by multiplying the
largest anterioposterior height (H), transverse width(W), cephalocaudal
lengt(L) and diameters by 0,523. (16)
Prostate Volume = L x W x H x 0.523. (1)
Normal prostatic volume is 20 cc which is equivalent to 20 grams. In
older men 40 grams is considered enlarged.. (16)
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2.6 Image Processing:The image processing stage was conducted using MATLAB. Further
processing is required since the obtained images from the scanning would
contain not only prostate, but also urinary bladder and noises. Therefore,
noise elimination and segmentation of prostate are important to obtain the
desired images. (17)
The coding of the overall procedures is shown in the Appendix. By taking
an example of the image obtained from the scanning, the segmentation
could be done in the few steps. (17)
By using the cropping tool in MATLAB, the desired region was cropped,
which was thethe scanning was not clear and contained a lot of noises.
Therefore, a filter tool was needed to de-noise the image. (17)
The filter chosen in the study was median filter, which was used to
smoothen the image and reduce the noises. The next step was to convert
the image from “rgb” format into “bw” format. This process is very
important for the edge detection step. However, the detected edges
contained unwanted information too, that came from urinary bladder.
To eliminate these edges, we used “bwareaopen” to eliminate the areas
which were less than 50 pixels. Finally, the image was morphed with he
original image. (17)
The purpose of using the segmentation tool for the images is because the
comparison of the shapes of prostate is needed for the study. (17)
Therefore, segmentation was needed to isolate prostate from the urinary
bladder, so that the comparison of the images could be prostate’s region.
The image obtained fromdone in an easy way. (17)
2.7 sonographic anatomy of the normal prostate:Scan orientation of transrectal scans corresponds to prostate images seen
on CT or MRI with the patient supine. The rectum is displayed at the
bottom of the screen with the ultrasound beam emanating from within the
10

rectum. On transverse imaging, the anterior abdominal wall is at the top
of the screen with the right side of the patient on the left side of the
image. In a sagittal plane, the anterior abdominal wall is again located at
the top of the screen and the head of the patient is on the left side of the
image.. (1)
The paired seminal vesicles are oval, lobulated structures 3-5 cm long and
1-2 cm wide.. (1)
In the transverse plane, the seminal vesicles have a bow tie appearance.
Mild asymmetry is common. They are hypoechoic to the prostate. An
acute angle between the posterior seminal vesicles and the base of the
prostate is filled with echogenic fat. Loss of this angle suggests tumor
invasion into the seminal vesicles.The ejaculatory ducts may be traced
through the prostate to the verumontanum or urethral crest which is a
small elevation of hypoechoic peripheral zone tissue that creates a ridge
on the floor of the posterior urethra in the area where the peripheral zone
meets the central zone. On sagittal scans the hypoechoic beak-like
configuration is formed by the entrance of the seminal vesicles and vas
deferens in the central zone. (1)
Transverse scans of the prostate are obtained from the base to the apex. In
young men, the PZ is homogeneous and isoechoic to the TZ and CZ.
With aging, the PZ becomes more hyperechoic and distinct and the TZ
enlarges and is more heterogeneous.. (1)
The two zones are separated by a thin, curvilinear hypoechoic border that
corresponds to the surgical capsule of the prostate. The surgical capsule is
not a true capsule.. (1)
It is formed by the differences in tissue between the two zones and
represents the limit of tissue removed by a transurethral resection. This
boundary may not always be apparent sonographically. In sagittal images
the anterior fibromuscular portion can be seen anterior to the urethra. The
11

urethra is seen in the prostatic midline. The urethral orifice at the bladder
base is V-shaped. The prostatic capsule is not a well developedstructure,
however the periprostatic fat may sharply define the boundaries of the
prostate. (1)

Fig (2.6) ultrasound of normal prostate (18)
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2.8 previous study:This study conducted in Khartoum state in Sudan university of Science
and technology during the period from novemper2014 to may 2015, this
study was done by Yahya Hassan yahya to measure the prostate volume
in sudanes using ultrasound in 50 normal adult man.
This study found mean volume of prostate 15,24ml, most frequency of
age range (26-30) years and the volume of prostate gland increase
linearly with body weight and age.
The most finding were calcification from amyloaceous and cyst, there no
significant suggesting that finding causes an increase prostate volume. (19)
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Chapter Three
Material & Method

Material and Method
3.1.Material:
The data in this study were collected using real time ultrasound machine
The device was set to 2D mode and a convex probe with frequency of 3.5
MHz to 5MHz was used for imaging from longitudinal plane.
Measurementwas conducted under general setting of ultrasound machine.
Blue aqueous gel and sterilized cotton was used for cleaning after the
examination.
3.2Study design
Descriptive cross sectional study where the data collected prospectively.
3.3Population of study
The data of this study will be collected randomly from asymptomatic
patient of Sundance in the period from November2016 to April 2017, the
study carried out in al tamiouz academy hospital in Khartoum state.
3.4Sample size and type
The sample size of this study consisted of 100 patients referred to
ultrasound department for scanning.
3.5Data collection:
The data was collected by clinical data sheets and ultrasound images
3.6 Inclusion criteria:Adult Sudanese with asymptomatic prostate gland with different age,
weight and height.
3.7 Exclusion criteria:Symptomatic patient of prostate gland. Children.
3.8method of data analysis:data will be analyzed by using Statistical Packaged for Social Studies
(SPSS). Various statistical tests were used to the type of variables to be
interpreted.
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3.9 Method of data collection:
3.9.1 Equipment
the procedure was done by alpinion U/S machine Ecube 7 in Tamiouz
and Academy hospital using convex transducer which provide both
penetration and high resolution.
3.9.2 scanning patients with ultrasound using the protocol of prostate
as follows:
The prostate may be imaged on transabdominal scans through the full
bladder. Apart from a crude assessment of prostatic size, however, little
detail can be seen.Transperineal imaging provides slightly better detail
but for most studies of the prostate, the transrectal route is appropriate,
providing far more detail”.5. It is recommended that all patients should
have a digital rectal examination prior to transrectal scanning in order to
rule out any condition that may interfere with probe insertion.
Typically patients scheduled for a transrectal scan of the prostate, without
biopsy, receive no preparation. The patient lies in the left lateral
decubitus position and the probe is inserted into the rectum.The prostate
is scanned from base to apex in the transverse plane. The probe is then
turned 90 degrees into the sagittal plane and rotated in 20 degree
increments sweeping from one side of the gland through to the other.
3.10Ethical consideration:The ethical approval had been granted from the hospital, then from the
ultrasound department then consent from the patientthat no patient
identification or details will be disclose.
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Chapter Four
Results

4-Results:-

Table(1-4) Frequency distribution of asymptomatic patient according to
age:Year

Frequency

%

20-22

8

8

23-25

17

17

26-28

25

25

29-31

23

23

32-34

13

13

35-37

9

9

38-40

5

5

Total

100

100%

Table (4-2)Frequency distribution of asymptomatic patient according to
volume:Volume

Frequency

%

7-12

32

32

13-8

42

42

19-24

19

19

25-30

4

4

31-36

1

1

37-42

1

1

>45

1

1

Total

100

100%
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Table (4-3)ANOVA for prostate measurements and duration of marriage

Between
Groups
length

Within
Groups
Total
Between
Groups

width

Within
Groups
Total
Between
Groups

AP

Within
Groups
Total
Between
Groups

volume

Within
Groups
Total

Sum of

Mean

Squares

Square

F

Sig.

7.027

.781

4.452

0.000

15.608

.175

1.005

.442

1.384

.207

2.527

0.012

22.635
2.784

.309

27.712

.308

30.496
2.930

.326

21.174

.235

24.105
429.714

47.746

1700.624

18.896

2130.337
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Table (4-4) the measurements of body characteristics
body characteristics

Mean±SD

min

max

Age

28.7±4.4

20

40

height

169±6.5

150

180

weight

71.1±7.8

52

88

BMI

24.9±2.4

19.8

32.6

length of prostate

3.0±0.5

2.16

4.09

width prostate

3.1±0.6

1.70

4.49

AP of prostate

3.0±0.5

2.10

4.90

volume of prostate

15.1±4.6

7.26

27.48

Table (4-5) the mean and standard deviations of prostate measurement for
married and single patients
Group Statistics
Maritalstatus
length

width

AP

volume

Mean

Std. Deviation

Married

3.2914

.44148

single

2.8315

.41916

Married

3.1897

.55351

single

3.0167

.55020

Married

3.2141

.54417

single

2.9162

.42835

Married

17.3838

3.78589

single

13.6784

4.56902
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Table (4-6)Independent t-test between marriage and single concerning
prostate dimensions
Independent Samples Test
t-test for Equality of Means
t
Sig. (2-tailed)
length

5.178

.000

width

1.515

.133

AP

3.033

.003

volume

4.162

.000

Marital status
Married
37%
single
63%

Figure (4-1)a pie graph of marital status distribution
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Heterogeneous
4%

Echotexure

Homogenous
96%

Figure (4-2) Echotexture characteristics of prostate distribution

Calcification

present
1%

absent
99%

Figure (4-3) calcification of prostate distribution

20

Cyst

present
3%

absent
97%

Figure (4-4) cyst distribution in prostate

30
y = 0.2051x - 19.625
R² = 0.0818

prostate volume

25
20
15
10
5
0
145

150

155

160

165

170

175

180

185

height of the patients (cm)

Figure (4-5) scatter plot showed a linear relationship between height of
patients and prostate volume
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30

y = 0.3979x + 3.6499
R² = 0.1431

Prostate volume

25
20
15
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5
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25

30

35

40

45

age (years)

Figure(4-6) scatter plot showed a linear relationship between age of
patients and prostate volume

5
4.5

Prostate width

4
3.5
3
2.5
2
1.5

y = 0.0323x + 2.149
R² = 0.0663

1
0.5
0
15

20

25

30

35

40

45

age (years)

Figure (4-7) scatter plot showed a linear relationship between age of
patients and prostate width
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4.5
4
Prostate length

3.5
3
2.5
2
1.5
y = 0.0422x + 1.7931
R² = 0.1517

1
0.5
0
15

20

25

30

35

40

45

age (years)

Figure (4-8) scatter plot showed a linear relationship between age of
patients and prostate length

4.5

length of prostate

4
3.5
3
2.5

y = 0.0821x + 2.8916
R² = 0.1703

2
1.5
0

2

4

6

8

10

12

14

16

Duration of marriage

Figure(4-9) scatter plot showed a linear relationship between duration of
marriage and length of prostate
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Chapter Five
Discussion, Conclusion,
Recommendation

5-1 Discussion:
The main objective of this study was to evaluate prostate volume in
asymptomatic patient through ultrasound scan for 100 asymptomatic
patients.
Regarding to frequency distribution of asymptomatic patient according to
age the most commne in age group 26 to 28 years (25%), from 37% were
married and 63% were single this study agree with study done by Yahya
2015 who found that most age in 26 to 30.
Concerning to frequency distribution of asymptomatic patient according
to prostate volume measurement the study found that the volume mean
prostate volume is a 15,1 ml.
Regarding to echotexture was homogeneous in 96% which represent a
normal appearance while 4% showed heterogeneous texture, the
classifications and cyst were almost not present 99% and 97% respective,
all these characteristics reveals normality of prostate in the scanned
candidate.
Concerning to prostate dimensions showed a significance linear
association with the patient age, height, and duration of marriage. There
is a direct linear relationship between the prostate volume and the height
of the patients, where the prostate volume increase by 0.21ml/cm i.e. per
each cm of the patients height, this means volume of prostate can be
estimated for patient before measurement using height as effective body
characteristics.
Also age showed direct linear relationship with prostate volume; even it
is stronger than the body height, where the prostate volume increase by
0.39ml/year of patient’s age, this is normal as long as the age increases
volume will increase as a result of development or activity. Similarly the
width of the prostate showed a direct linear relationship with age, where
the width increase by.03cm/year.
24

As well as the length of the prostate showed a direct linear association,
where the length of the prostate increases by 0.04cm/ye.
The study disagree with study done by Yahya in 2015 who fond the
volume of prostate linear relationship with weight .
As it has been shown earlier age play a vital role in the increases of the
prostate dimensions, in this essence the researcher found that also there is
a direct linear relationship between prostate length and duration of
marriage where the prostate length increased by 0.08cm/year marriage
duration; this means in respect to age as it advances prostate dimension
increases also duration of marriage which might be part of the increase of
the age also showed increases in prostate dimensions.
Regarding to increasn the prostate dimension according to married
durations using ANOVA test there is a significance differences
concerning length and eventually volume at p = 0.05. Also as shown in
Table 4-3 there is a relative difference between the prostate dimensions in
married and single this differences were significance using t-test
at p = 0.05 except for width.
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5.2 Conclusion:
The study concluded that the results of this study showed the mean of
prostate volume is a 15,1ml,the most echotexture of the study is
homogenous which represent normal appearance. The most frequent
ultrasongraphic finding was calcifications and cyst up to 5mm detected in
some subjects within the sample, there was no statistical significance
suggesting that these finding causes an increase in prostate volume in
man less than 40 years of age
Positive significant of prostate volume increased linearly with age and
height of patients, the prostate width increased linearly with age of
patients and as well as prostate length increased linearly with age patient
and duration of marriage.
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5.3 Recommendations:
1. In the Sudan there are different types of races and habits and this
may affect different organs measurements, there for further studies
should be done for these variables including different areas and
tribes in the Sudan, and in Sudanese adult population.
2. More advanced ultrasound equipment’s (high frequency probe and
Doppler facilities) should be used to reduce the false positive and
false negative result.
3. Another research studies should be done with expanding period of
time and include more samples for precise and accurate results.
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Appendices
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Appendices (A):-

Ultrasound image (1): Transverse and sagittal scan for 25 years, single ,
160 cm, 68 Kg , 26,56 BMI and the prostate volume 9,3 cm3

Ultrasound image(2) : Transverse and sagittal scan for 22 years, single ,
168 cm, 72 Kg , 25,53 BMI and the prostate volume 8,86 cm3
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Ultrasound image (3): Transverse and sagittal scan for 29 years, married
, 160cm, 68 Kg , 26,56 BMI and the prostate volume 15,91cm3

Ultrasound image ( 4) : Transverse and sagittal scan for 28 years, single
, 175 cm, 76 Kg , 25,3 BMI and the prostate volume 12,75 cm3
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Ultrasound image(5) : Transverse and sagittal scan for 25 years, single ,
170 cm, 78 Kg , 26,98 BMI and the prostate volume 10,06 cm3

Ultrasound image( 6) : Transverse and sagittal scan for 25 years, single
, 165 cm, 68 Kg , 32,59 BMI and the prostate volume 8,74cm3
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Ultrasound image(7) : Transverse and sagittal scan for 27 years, single
, 167 cm, 70 Kg , 25,08 BMI and the prostate volume 8,31cm3

Ultrasound image(8) : Transverse and sagittal scan for 25 years, single
, 160 cm, 69 Kg , 26,95BMI and the
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prostate volume 8,83cm3

Ultrasound image( 9) : Transverse and sagittal scan for 28years, single
, 170 cm, 75 Kg , 25,95 BMI and the prostate volume 13,97cm3

Ultrasound image (10) : Transverse and sagittal scan for 29 years, single
, 175 cm, 76 Kg , 25,33 BMI and the prostate volume 17,54 cm3
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Ultrasound image( 11) : Transverse and sagittal scan for 30 years,
married , 178 cm, 76 Kg , 23,97 BMI and the prostate volume 22,19
cm3

Ultrasound image( 12): Transverse and sagittal scan for 30 years, single
, 178 cm, 78 Kg , 24,6 BMI and the prostate volume 27,48cm3
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Ultrasound image( 13) : Transverse and sagittal scan for 28 years, single
, 178 cm, 67 Kg , 21,14 BMI and the prostate volume 7,26cm3

Ultrasound image( 14) : Transverse and sagittal scan for 29 years,
married, 178cm,78Kg , 24,60 BMI and the prostate volume 18,25cm3
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Appendix B
National Ribat University
Faculty of Graduate Studies
Evaluation of Prostate Volume in A symptomatic Patient’s using
ultrasonography
Data collection sheet
A- General patient information :1. Age:- (

years )

2. Marital Status : married (

) unmarried (

)

3. Duration of married ……………..(month or years)
4. Pt height per cm :- (

cm)

5. Pt weight per kg :- (

kg)

6. Body Mass Index :- (

)

B- Ultrasound measurement of prostate gland:1. Prostate length

(

cm)

2. Prostate width

(

cm)

3. Prostate thickness or AP measurement
4.

(

cm)

Prostate volume: - ……………………cm3

5. Prostate weight: - ………………………ml
6. Volume of prostate: - normal (

)

abnormal (

C- Other ultrasound finding in prostate gland:1. Echotexture :- homogenous (
2. Out line : - regular ( )

irregular (

3. Calcification: - present (
4. Cyst :- present (

)

) heterogeneous ( )
)

) absent ( )

absent (
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)

)

