PREVALENCE AND SONOGRAPHIC PATTERNS OF UTERINE
FIBROID AMONG WOMEN OF REPRODUCTIVE AGE IN JOS,
PLATEAU STATE, NIGERIA

BY

DR UKAONU CHIGOZIE BLESSED
(MBBS, UNIPORT)

DEPARTMENT OF RADIOLOGY
JOS UNIVERSITY TEACHING HOSPITAL, JOS

A DISSERTATION SUBMITTED TO THE NATIONAL
POSTGRADUATE MEDICAL COLLEGE OF NIGERIA IN PARTIAL
FUFILMENT OF THE AWARD OF FELLOWSHIP IN RADIOLOGY
(FMCR)

MAY, 2017

1

DECLARATION
I, Dr. Ukaonu Chigozie Blessed do solemnly declared that this dissertation submitted to the
National Postgraduate Medical College of Nigeria (NPMCN) in partial fulfillment of the
requirement for the award of Fellowship in Radiology (FMCR) was carried out by me and
have not been submitted to any College for Fellowship or elsewhere for publication.

DR. UKAONU CHIGOZIE BLESSED
DEPARTMENT OF RADIOLOGY
JOS UNIVERSITY TEACHING HOSPITAL, JOS

2

Date

ATTESTATION
This is to attest that this dissertation submitted to the National Postgraduate Medical College
of Nigeria (NPMCN) in partial fulfillment of the requirement for the award of Fellowship in
Radiology (FMCR) was carried out by Dr Ukaonu Chigozie Blessed under our supervision.

………………………………………………….
……………………………………..
DR IBINAIYE, P.O (FMCR)
DEPARTMENT OF RADIOLOGY
AHMADU BELLO UNIVERSITY TEACHING HOSPITAL
ZARIA

……………………………………………………..
DR PAM, S.D (FWACS)
HEAD OF DEPARTMENT, RADIOLOGY
JOS UNIVERSITY TEACHING HOSPITAL, JOS

3

Date

………………………………..
Date

CERTIFICATION
This is to certify that this dissertation to the National Postgraduate Medical College of
Nigeria (NPMCN) in partial fulfillment of the requirement for the award of Fellowship in
Radiology was carried out by Dr. Ukaonu Chigozie Blessed in the Department of
Radiology, Jos University Teaching Hospital (JUTH).

……………………………………………………
……………………………………
DR PAM, S.D (FWACS)
HEAD OF DEPARTMENT, RADIOLOGY
JOS UNIVERSITY TEACHING HOSPITAL, JOS

4

Date

DEDICATION
This dissertation is dedicated to God Almighty who has been my rock and my refuge, and His
word that kept me all through the journey of completing this work. My humble effort I
dedicate to my loving parent whose love, encouragement and prayers day and night were
instrumental to my success.
I also dedicate this work to the angel of my life Mrs. Edith Ukaonu, our son Delight and kid
brother Mr. Abraham for being great pillars of support.

5

ACKNOWLEDGEMENT
Thank to the Merciful Lord for always being there for me and thanks to my family for their
love and support.
With a grateful heart do I appreciate Dr. P.O Ibinaye my supervisor and teacher; Dr S.D Pam,
may Head of Department; Dr J.E Ekedigwe, Dr C.C Ani, Dr E.O Igoh, Dr S.M Danjem, Dr
Abdul Salam, Dr Pam Gwom, Dr Mrs. Taiwo and Dr Atsuwei Denen my teachers for their
immense support. I am equally grateful to all my colleagues for giving me support and
motivation in various forms while conducting this study
I would like to express my deepest thanks and sincere appreciation to Pastor James Ali,
Mummy Agnes Fasola, Sis. Charity Obiesili and the rest of the church members for their
prayers and words of encouragement.

6

TABLE OF CONTENT
Title page --- ---

---

---

---

---

---

---

---

---

---

i

Declaration --- ---

---

---

---

---

---

---

---

---

---

ii

Attestation

---

---

---

---

---

---

---

---

---

iii

Certification ---

---

---

---

---

-

--

---

--- ------

Dedication --- ---

---

---

---

-

--

---

--- ------

---

v

Acknowledgement

---

---

---

-

--

---

--- ------

---

vi

Table of contents

---

---

---

---

---

---

---

---

---

vii

List of abbreviations ---

---

---

---

---

---

---

---

---

viii

Abstract

---

---

---

---

---

---

---

---

---

---

ix

Introduction

---

---

---

---

---

---

---

---

---

---

1

Objectives

---

---

---

---

---

---

---

---

---

---

3

Justification of the study

---

---

---

---

---

---

---

---

5

Sonographic anatomy of the uterus

---

---

---

---

--- --- ---

---

6

Literature Review

---

iv

---

---

---

---

---

---

---

---

---

10

Material and Method ---

---

---

---

---

---

---

---

---

18

Statistical Analysis

---

---

---

---

---

---

---

---

---

24

Results ---

---

---

---

---

---

---

---

---

---

---

25

Discussion --- ---

---

---

---

---

---

---

---

---

---

39

Limitation

---

---

---

---

---

---

---

---

---

---

42

Conclusion --- ---

---

---

---

---

---

---

---

---

---

43

Recommendation --- ---

---

---

---

---

---

---

---

---

44

References

---

---

---

---

---

---

---

---

---

---

45

Appendices

---

---

---

---

---

---

---

---

---

---

50

LIST OF ABBREVIATIONS
7

TVS

Transvaginal Scan

TAB

Transabdominal Scan

SHG

Sonohysterography

PDI

Power Doppler Index

FMCR

Fellow Medical College of Radiology

FWACS

Fellow West African College of Surgeon

NPMCN

National Postgraduate Medical College of Nigeria

8

SUMMARY
Background: Uterine leiomyoma represents a major public health problem and is regarded
as the most common benign gynecologic tumors affecting premenopausal women. It is
associated with considerable morbidity and hospitalization.
Objectives: This research was carried out to establish the prevalence and sonographic
characteristics of uterine leiomyoma as well as the histological diagnosis of the tumour
among Nigerian women of reproductive age living in Jos Plateau State.
Methodology: This is a prospective cross-sectional hospital based study in which 295
women of the age between 20 years to 50 years was recruited randomly after obtaining an
informed consent from each. Abdomino-pelvic ultrasound scan was performed on each
participant using a GE Logic 5 machine fitted with 3.5MHz probe with emphasis on the
location, number and characterization of uterine leiomyoma(s); thereafter trans-vaginal
ultrasound scan using 7.5MHz frequency probe, was done for the subjects that have uterine
fibroid for better delineation and location of the mass(es), followed by Sonohysterography
where necessary to ascertain its/their location(s). The histologic findings/diagnosis of the
tumour post surgery for those who had myomectomy in course of the study was correlated to
the sonographic diagnosis. The number of fibroid nodules, location in the uterus,
sonographic patterns, classification and histological diagnosis were assessed descriptively
and inferentially using the Statistical Package for Social Scientists version 20 (SPSS20). The
results were presented in form of tables and charts.
RESULTS: The mean age for the participants was 32.66+7.66 years ranging from 21 to 50
years. The mean age of the sonographically confirmed fibroid cases was 34.99+6.79 years
with a range of 21 to 48 years.
The study indicated that 28.33% (83/295) of the subjects had fibroid; the highest prevalence
(49.7%) of the fibroid case occurred among women in their fourth decade and the lowest
(8.4%) at the extremes of reproductive age. A significant positive association (P=0.043)
between nulliparity and the presence of fibroid was noted. The average number of fibroid
nodules and volume of the largest nodule were estimated as, 2.76+1.93 and 344+69.24cm3
respectively; 57.80% of the fibroid were intramural with only 9.6% been submucosal. Most
(86.70%) of the fibroids were located within the uterine corpus and the most common
(38.6%) sonographic pattern of the nodules was hypoechoic. The histological findings post
myomectomy for those that had surgery in the course of the study showed no evidence of
malignant transformation.
Conclusion: The prevalence and sonographic pattern of leiomyoma among women of
reproductive age in Jos have been assessed; it was found that characteristics of the fibroid and
its location determine the clinical presentation and possibly the reproductive outcome of the
patient; this could help in appropriate management of cases in the North-Central or the whole
nation.
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INTRODUCTION
Ultrasound is the first choice of imaging modality in the field of gynaecology.1 Dynamics and
static images can be produced and displayed as a spectrum during ultrasound scanning.
Ultrasound, utilizes non-ionizing radiation and has no obvious untoward bio-effects and has
excellent soft tissue and pelvic organ resolution like the uterus1, thus as a valuable tool in
making diagnosis on women with this condition (uterine leiomyoma), it’s the preferred
imaging modality for gynaecological investigations.2
More so, with the advent of high-resolution vaginal probes, transvaginal sonography has
assumed an important role in assessing the myometrium and the endometrial echo complex.
Transvaginal sonography is sensitive in detecting small uterine masses and endometrial
abnormalities, but the exact location (with respect to the uterine cavity) and nature of lesions
are often uncertain. Uterine anomalies may be suspected on transvaginal sonography, but
specific diagnosis often requires additional imaging or surgical exploration (hysteroscopy or
laparoscopy). Therefore, necessitating the use of sonohysterography which has been shown to
improve the sensitivity and specificity of transvaginal sonographic evalution of uterine
masses located within the uterine cavity.3-6 This technique (sonohysterography) permits
detailed simultaneous evaluation of the uterine cavity, the endometrial lining, and the
myometrium.
A common gynaecologic condition that demands the use of ultrasound is uterine leiomyoma
also known as fibromyoma, myoma, or fibroid. Uterine leiomyomas, represent a major public
health problem and the most common female reproductive tract tumors affecting
premenopausal women2-4 and are often associated with considerable hospitalization and
morbidity.4,5,6 Fibromyoma is known to be most common masses of the female pelvis which
is estimated to occur in 20-40% of women of reproductive age6,7; it is believed that these
tumors develop in the majority of American women and becomes symptomatic in one-third
of these women.7,

8

African American women are at a higher risk for fibroids and black

women are more likely than white women to have larger and more symptomatic tumors at the
time of treatment.3
Uterine fibroids are the most frequent indication for hysterectomy in premenopausal women9
and, therefore, are a major public health issue indeed. It accounts for one-third of all
hysterectomies performed annually in the United States.15 However, uterine fibroid is
10

asymptomatic in many cases, despite the fact that the cause of uterine fibroid is still
unknown; estrogen and progesterone are hypothesized to enhance their growth. 16
Given the commonality of fibroids, they will be diagnosed in many with infertility. Fibroids
can be found in 5-10% of infertile women and it is estimated that only 1-3% of these women
have fibroids as the only finding after extensive evaluation.2,4,7 In most other circumstances,
women are found to have other factors that contribute to infertility such as tubal disease,
ovulatory dysfunction, advanced maternal age and male factor.5 Given the trend to delay
childbearing, it is expected that fibroid will be more commonly found among patients
presenting for both infertility services and general obstetrical care.3,5 Despite the frequent
occurrence, the impact of fibroids on a woman’s ability to conceive and maintain a pregnancy
remains controversial, however, a study done in a south-western Nigerian population shows
that submucosal fibroid contributes to subfertility and infertility.7
Power Doppler blood flow mapping is a valuable tool in the diagnosis of focal endometrial
pathology and is useful in distinguishing submucosal fibroids from endometrial polyps8;
three-dimensional Power Doppler Sonography is better suited for classifying uterine fibroid
vascularity using Power Doppler Vascularity Index, however, this procedure is subjective.9, 10
In general, uterine fibroids normally show typical peripheral blood flow on Power Doppler
scan but may show increased vascularity when it under goes degeneration, malignant
transformation or increase cellular activity.10, 11
Therefore, on account of the morbidity and resultant considerable hospitalization associated
with leimyoma as well as limited reliable population based studies on it in the North Central
geopolitical zone, this study addressed questions on its prevalence and sonographic pattern
which will help in individualizing patients management.
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OBJECTIVES
Main Objective
This was to sonographically evaluate uterine leiomyoma, correlate it with the histological
findings/histological diagnosis and determine its (fibroid’s) prevalence among women of
reproductive age in Jos, Plateau.

Specific Objectives
The specific objectives are as follows;
i. To determine the prevalence of uterine fibroid among women in Jos, Plateau.
ii. To determine the number of the fibroid nodules as well as the size of the largest.
iii. To establish the location and sonographic characteristics of uterine fibroid among
women in Jos.
iv. To correlate the ultrasound diagnosis with histological findings/diagnosis in those that
were managed surgically.
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HYPOTHESES
ALTERNATE HYPOTHESIS
Main hypothesis
Uterine fibroid is common among women of reproductive age

Sub-hypothesis (es)
i) Uterine fibroids are commoner in nulliparous than multiparous women of
reproductive age
ii) Most fibroid masses are located within the uterine corpus.

NULL HYPOTHESIS
Uterine fibroid is not common among women of reproductive age.
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Justification of the study
Epidemiological data on fibroid prevalence and incidence are limited and reliable populationbased researches are lacking13. The exact data on prevalence of fibroid condition are lacking,
primarily because of limited population-based research, varying symptomatologies8 and
differences in case definitions across studies. Previous studies on fibroid have been focused
on symptomatic white women, with limited study of African-American women or
asymptomatic cases.14 Literature search indicated a gap in terms of documentation on
prevalence and sonographic patterns of fibroid cases among Nigerian women as well as effort
to promote and create awareness on fibroid among the populace especially in the Northcentral geopolitical zone in Nigeria.
It is against this backdrop that this study was embarked on in order to establish the prevalence
and characteristics of uterine fibroid among Plateau women, to identify the sonographic
patterns and vascularity which could aid in appropriate surgical interventions that will solve
the problem of spontaneous miscarriages among Plateau women and the nation at large.
The use of trans-vaginal ultrasound scan as the imaging modality for this study is because it
is simple, non-invasive, readily available, real-time, accurate, and a cost effective imaging
modality that appears to be more suitable in tropical African for abdomino-pelvic imaging
where more sophisticated modern imaging modalities are not readily available.
To accurately identify the precise location of fibroids within the uterus, pelvis ultrasound may
be complimented by sonohysterography. This is most useful in differentiating submucous
fibroid and endometrial polyps. This was done for patients with difficulty to accurately
localize the position of the mass unless otherwise contraindicated.
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SONOGRAPHIC ANATOMY OF THE UTERUS
The uterus can be examined by transabdominal method using a 2.5 to 5MHz curvilinear
transducer or transvaginally using 7.5MHz endovaginal probe. The basic ultrasound features
are the same, but the resolution is better when endovaginal technique is employed.
The uterus is a thick-walled, pear shaped, muscular organ lying posterior to the bladder and
anterior to the rectum. The endometrium yields a thin high-level echo that is seen as a long
white stripe on longitudinal sonogram and a central echogenic line on transverse scan
whereas the myometrium is relatively hypoechoic. The uterus is made up of four parts: the
fundus, corpus (body), isthmus and cervix (figure 1).
SIZE
The normal postpubertal nulliparous uterus measures 4.5 to 9.0cm in length, 1.5 to 4.0cm
anterior-pesteriorly, and 4.5 to 5.5 in the transverse diameter (figure 2a & 2b). Uterine
dimensions increase by 1.0 to 1.2cm with parity and the body of the uterus becomes more
rounded.
POSITION
Usually when the urinary bladder is full, the uterus is tilted anteriorly (anteversion) but may
be normally tilted posteriorly (retroversion). When the urinary bladder is not full, an acute
angulation in the mid-portion of the uterus may occur which is known as anteflexion or
retroflexion.
The blood supply to the uterus is by uterine arteries and branches from ovarian arteries.
Venous drainage is via uterine vein which empties into the internal iliac vein. These vessels
are seen as tubular structures on longitudinal scan and circular on transverse scan with
hypoechoic lumen and echogenic walls. Doppler ultrasound can be used to demonstrate
uterine perfusion which depends on the uterine state of activity.
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Figure1. Schematic diagram of an anteverted uterus
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Figure 2a Schematic diagram on measurement of uterine dimensions (length and AP
diameter)
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Figure 2b Schematic diagram on measurement of uterine transverse diameter

18

LITERATURE REVIEW
Uterine fibroids are the most common benign tumour of the female genital tract. As a leading
cause of hysterectomy in premenopausal women; uterine fibroids are a major public health
problem.2,9,15-23 However, their true prevalence is probably under-estimated, as the incidence
at histology is more than double the clinical incidence. Indeed, their true incidence has never
been established using systematic and meticulous methods.

Epidemiology
Many women develop uterine leiomyomas as they grow older.21 In one study, the prevalence
of ultrasound-identified uterine fibroid tumors ranged from 4 percent in women 20 to 30
years of age to 11 to 18 percent in women 30 to 40 years of age and 33 percent in women 40
to 60 years of age.15 A study done in the South-Western Nigeria showed a prevalence of
6.83% in asymptomatic subjects7, however; higher prevalence have been reported in some
part of Nigeria especially the eastern part: 13.6% was obtained in Ebony State8 and 25% was
reported in Enugu State.9 A study conducted in a West Africa country, states that the highest
prevalence (53.8%) of fibroid was found among women aged 30-39 years and the lowest
were recorded among women aged > 49 years14; Most (59.4%) of the fibroids were located
within the corpus of the uterus and the most popular (85.3%) pattern of presentation of the
nodules was hypoechoic.14
A population-based study in the United States found a cumulative incidence of uterine fibroid
of greater than 66% by ultrasound examination of women approaching the age of 53years.15
Studies report that 5.4 to 77 percent of women have uterine fibroid, depending on the
population studied and the diagnostic method used.17-24
A study puts the prevalence at 30% in women over 30 years.15 Recent longitudinal studies
have estimated that the lifetime risk of fibroids in a woman over the age of 45 years is more
than 60%17. Several studies have documented an increased incidence of uterine fibroid
tumors in black women.7,8,14,17, 21 Some evidence also indicates that black women are more
likely than white women to have larger and more symptomatic tumors at the time of
treatment.8, 20-24
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Aetiopathogenesis
Uterine fibroid are probably of unicellular origin23 and their growth rate is influenced by
estrogen, growth hormone, and progesterone24. Estrogen and progesterone receptors are in
higher concentrations in leiomyomas than in the normal surrounding myometrium.23,24,25 The
growth rate of leiomyomas is related to their number of estrogen and progesterone
receptors.24 Although studies have not clarified the exact process, uterine fibroid tumors arise
during the reproductive years and tend to enlarge during the second trimester of a pregnancy
and regress after menopause.25 The use of estrogen agonists is associated with an increased
incidence of leiomyoma` and growth hormone appears to act synergistically with estradiol in
affecting the growth of fibroid tumors. Conversely, progesterone appears to inhibit their
growth.25, 26
Black race, heredity, nulliparity, obesity, polycystic ovary syndrome, diabetes and
hypertension are associated with increased risk of fibroids, while more than five times
pregnancies, postmenopausal status, smoking, prolonged use of oral contraceptives, use of
depot medroxyprogesterone acetate (Depo-Provera) are associated with decreased risk of
fibroid. There is emerging evidence that familial predisposition to fibroids is associated with
a distinct pattern of clinical and molecular features compared with fibroids in families
without this prevalence.16 Recent evidence suggests that women with hypertension have a
higher risk of fibroid tumors, possibly through smooth muscle injury or cytokine release.16,26
Myomas are composed primarily of smooth muscle and a variable amount of connective
tissue; they are surrounded by a pseudo-capsule. The size of leiomyomas is highly variable.
As they increase in size, leiomyomas begin to distort the normal uterine contour. If a
leiomyoma undergoes cystic degeneration, it may mimic a number of different pelvic
pathologic conditions like endometrioma, blighted ovum, ovarian cyst etc.26

Histological types of leiomyoma
The histological types of leiomyoma include the following:
i. Cellular leiomyoma
ii. Epithelioid leiomyoma
20

iii. Bizarre or pleomorphic leiomyoma
iv. Lipoleiomyoma
v. Mitotically active leiomyoma
vi. Intravenous leiomyoma
vii. Benign metastasizing leiomyoma
viii.

Cotyledonoid leiomyoma5,9

The cellular type and lipoleiomyoma account for about 95% and 2% of all the histological
types respectively, while the rest account for remaining 3%.5,9
Although the majority of fibroids are benign, it is thought that some uterine leiomyosarcoma
arise in a subset of fibroid.9,11 Only about 0.2-0.7% of apparently benign uterine fibroids turn
out to be leiomyosarcomas on histologic examination.9,19,20 Malignant transformation to
leiomyosarcoma occurs in 0.13-0.23% of fibroid cases.19,39

Types of Fibroids
Leiomyomas may occur in either the cervix or the main body of the uterus 3,12,18,21. Cervical
leiomyomas more commonly involve the posterior wall. Within the corpus of the uterus, the
classification of fibroids is according to their site in the uterine wall:
• Subserosal fibroids are found superficially under the outer lining of the uterus, the serosa.
They can grow to the interior part of the wall or completely under the serosa and become
pedunculated with only a thin bridge to the myometrium (Figure 3).
• Intramural fibroids are the most common. They are situated in the middle layer of the
uterine muscle (Figure 3).
• Submucosal fibroids grow in the myometrium near the inner lining of the uterus, called
endometrium. Like the subserous fibroids, they can become pedunculated and protrude into
the uterine cavity (Figure 3).
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• Uncommon sites are the ligaments of the uterus. These fibroids are difficult to manage
surgically as they are often near other structures such as the ureters, vessels and nerves and
should only be attempted by experienced surgeons.

Figure 3: A transverse section of the uterus with the various classifications of fibroids
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Studies have shown that the observed sonographic patterns of uterine fibroid include:
hypoechoic, hyperechoic, isoechoic, cystic and mixed echo-pattern.3,7,8,9,12,13,15 for which
large percentage (85.3%) of the uterine fibroid are hypoechoic: this hypo echogenic nodules
reflect the younger age of onset and thus less calcification in the nodules.7,12 The next
common sonographic pattern is hyperechoic which is as a result of progressive increase in the
calcification of the fibroid nodules over time.7,14 The percentage of isoechoic nodules, cystic
and mixed echo-pattern varies from one study to another and occur as a result of degenerative
changes.
Power Doppler ultrasonography of leiomyoma show the following vascular patterns;
I. Single vessel,
II. Rim-like vessel,
III. Multiple vessel,
IV. Scattered vessel, or
V. Absence of flow 25
Power Doppler blood flow mapping is a valuable tool in the diagnosis of focal endometrial
pathology and is useful in distinguishing submucosal fibroids from endometrial polyps8;
three-dimensional Power Doppler Sonography is better suited for classifying uterine fibroid
vascularity using Power Doppler Vascularity Index, however, this procedure is subjective.9, 10
In general, uterine fibroids normally show typical peripheral blood flow on Power Doppler
scan but may show increased vascularity when it under goes degeneration, malignant
transformation or increase cellular activity.10, 11
The location of the fibroid is an important determinant of the clinical significance for a
particular woman, and their presences vary in size and number from woman to woman. 8, 17, 22,

Signs and Symptoms
Because of the high prevalence of uterine myoma, attributing symptoms specifically to the
tumors is problematic. However, evidence is largely drawn from uncontrolled studies, that
the majority of women with uterine leiomyomas are asymptomatic; they become
symptomatic in approximately 25% of cases.26 The location, number and size of leiomyomas
determine when, and how, they become symptomatic.17,
include:
23

22,
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The common symptoms

i. Menorrhagia (prolonged and heavy bleeding within normal cycle), the most common
symptoms associated with uterine fibroid. Submucosal leiomyomas are often cited
as a cause of menorrhagia, myomas may produce a dysregulation of local growth
factors, causing vascular abnormalities that contribute to menorrhagia.28,29 One
study attributed 11% of cases of symptomatic menorrhagia to uterine fibroid.29
ii. Subfertility: Current evidence suggests that submucosal and intramural fibroid tumors
that distort the uterine cavity can impair in vitro fertilization attempts.36,37
iii. Secondary dysmenorrhea (new onset of period pain). 29, 39
iv. Pressure symptoms on the bowel and bladder, e.g. constipation, frequency, chronic
urinary tract infections (UTIs). Individual case reports have described very large
tumors that result in pelvic discomfort, respiratory failure, urinary symptoms, and
constipation.32, 33
v. Chronic pelvic pain, dyspareunia.34, 35
vi. Pregnancy-associated

symptoms:

spontaneous

abortion,

recurrent

abortion,

abdominal pain and pressure signs in pregnancy, premature rupture of membranes,
dystocia, post-partum hemorrhage.35,37,39 During pregnancy, the combination of
large uterine fibroid and uterine enlargement can result in symptoms of urinary
tract obstruction,35,36 abdominal pain (attributed to the degeneration of fibroid
tumors), and possibly, an increased risk of placental abruption if the tumor is
located retroplacentally.
Less common symptoms include:
i. For submucosal, pedunculated fibroids: protrusion through cervical os with pain and
bleeding.
ii. For subserosal, pedunculated fibroids: torsion with infarction and acute abdominal
pain and separation from the uterus.
iii. Malignant change into leiomyosarcoma (approx.0.13–0.23%).39
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Treatment
Treatment options for women with symptomatic leiomyomas have expanded considerably.
In the past, hysterectomy was the treatment of choice. Myomectomy and endometrial
ablation are additional surgical options.
6 months after myomectomy.

Uterine volume continues to gradually decline over

The removal of the leiomyoma and its higher estrogen

concentration results in a gradual reduction in the size of the hypertrophied surrounding
myometrium. Regardless of the initial size of a myomatous uterus, the non-myoma volume
ends up very close to the volume of a normal uterus.40, 41
Medical therapy has been limited to the temporizing utilization of GnRH agonists to reduce
the size of leiomyomas prior to surgical intervention.42
Over the past 10 years interventional therapy, i.e. uterine artery embolization has gained in
popularity.44,

45

In one study the mean reduction in vascularity after uterine artery

embolization was 44%. The size of leiomyomas may gradually decrease in size for up to 1
year after embolization145. Collateral blood flow from the ovarian artery will reduce the
efficacy of uterine artery embolization.45
The location of leiomymomas correlates with outcome: a submucosal location is a strong
predictor of successful uterine fibroid embolization.45
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Recommended Treatment Options for Women with Uterine Fibroid includes the following in
the table below:45
Patient characteristics
Treatment options
Asymptomatic women
Observation
Symptomatic women who desire fertility preservation Nonsurgical treatment or myomectomy
Symptomatic women who do not desire future
fertility but wish to preserve the uterus

Nonsurgical treatment or myomectomy, myolysis, or
uterine artery embolization

Women who desire fertility preservation
and have had a pregnancy complicated
by uterine leiomyoma

Myomectomy

Women with severe symptoms who desire definitive
treatment

Hysterectomy
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MATERIALS AND METHODS
Study Design
This is a descriptive cross sectional hospital based study that was carried out in Radiology
Department of Jos University Teaching Hospital (JUTH).

Study Area
The study was done in Radiology Department of Jos University Teaching Hospital; a tertiary
health institution located in the central part of Jos. JUTH is a Teaching Hospital in the NorthCentral Zone of Nigeria, it serves as a referral centre for the neigbouring states like Bauchi,
Gombe, Benue, Kogi, Taraba, Adamawa and parts of Kaduna State. Jos is the capital city of
plateau sate which has over 30 different ethnic groups. The Nigerian provisional census for
2006 puts the population of Plateau State at 3,178,712 with 1,585,679 as female.52
Plateau State lies between latitude 7o and 11o North and Longitude 7o and 25o East. The State
stretches for approximately 104km from north to south and 80km from east to west, covering
an area of about 8,600km2 with a height of 1,200m above sea level.52

Study Duration
The study was carried out over eleven months (January 2016 to December 2016) which
involved scanning of women that are twenty years and above that present at Gynaecology
Outpatient Clinic.
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Sample Size
The sample size was determined using the Cochran statistical formula as follows:
n = Z2pq/d2
Where n = minimum required sample size,
Z = the standard normal deviation usually set at 1.96 which corresponds to 95% confidence
interval,
P = proportion of the population with the characteristics of interest
q = 1-p
d = degree of accuracy usually set at 0.05
From a study done in Ghana, the prevalence of uterine fibroid, P was found to be 24.5%
n = 1.962x0.245x0.755/0.052 = 268
Attrition is 10% of n = 26.8
Therefore, the sample size obtained and used for the study is 295.

Sampling Technique
Multi-stage cluster sampling method was used to recruit subject until the desired sample size
was obtained.

Inclusion Criteria


Women within the age range of 20 years to 50 years.
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Exclusion Criteria


Women that are less than 20 years old.



Women that are older than 50 years.



Women that have had hysterectomy.

Methodology
The study was explained to all subjects and written informed consent was obtained. Having
consented to participate in the study as described in the informed consent form (appendix I), a
semi-structured questionnaire was used to obtained relevant data using two methods:
1) Interviewer administered (for section A in appendix II) followed by
2) Documentation of sonographic and sonohysterographic findings (i.e for section B in
appendix II)

Information about the patient’s name, age, sex, parity and clinical symptom/presenting
complain was elicited in section A (appendix I); afterward, ultrasound examination was
done for the subjects respectively.
At this stage of the scan, all examinations were carried out using a GE LOGIC 5 real time
ultrasound machine fitted with 3.5MHz curvilinear transducer and full bladder was required.
Each patient was asked to lie supine on the examination couch, a coupling gel was applied to
the anterior part of the abdominopelvic region and a transducer from the machine was moved
gently over the pelvis/abdomen in order to visualize the uterus. Images of uterus were
obtained in longitudinal and transverse planes (Fig. 4), on longitudinal scan; the length (XY)
and the height (AP) were measured while on transverse scan, the width (EF) was obtained.
The subjects that were found to have uterine fibroid were asked to empty their bladder, after
which a trans-vaginal scan was done for them, using a trans-vaginal probe with a frequency
of 7.5MHz. Having emptied their bladder, subjects were asked to undress from their waist
down and put on a gown given to them. Patients were asked to lie supine on the couch with
their hip and knee flexed (dorsal position), a trans-vaginal probe covered with condom and
lubricated with a warm gel was inserted into the patients’ vagina afterward and moved gently
around it in order to ascertain the location(s) of the fibroids; their numbers, echogenicity and
the diameter of the largest was measured and documented (Fig.5)
Those found to have submucous uterine fibroid(s), sonohysterography ( used aseptic
technique to insert a vaginal speculum, steadying of the cervical lip with a vulsellum,
introduction of Foleys catheter size 6F or 8F into the cervical canal followed by inflation of
the catheter balloon using 2mls of normal saline to secure it, thereafter, scanned in both
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coronal and saggital plane using the Tran-vaginal probe as normal saline was been introduced
into the uterine cavity via the catheter) was done to ascertain its location and to differentiate it
from polyps (Fig.6)
All the patients that had their fibroid removed and sent for histology in the course of the
study had their histology reports documented.
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Figure 4: Transverse and longitudinal pelvic scan images
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Figure 5: Longitudinal trans-vaginal sonograms of (a) normal uterus and (b) uterus with
submucous fibroid
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Figure 6: Saggital sonohysterograms of (a) a normal uterus and (b) a uterus with a
submucous fibroid
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ETHICAL CONSIDERATION
Approval was obtained from Research and Ethical Committee of Jos University Teaching
Hospital.
The examination was painless, although there were some few cases that had some discomfort;
privacy was ensured by scanning the participant in a well screened cubicle.
The study was explained to the women referred for ultrasound, those that consented to
participate in the study did complete the study data sheet (Questionnaire), and thereafter the
examination was carried out.
Participants did not pay for the study; furthermore, the participants were informed that they
are free to withdraw from the study at any stage without any consequences.
All information from the participant’s data sheet and findings from the study was recorded
separately and treated confidentially.
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STATISTICAL ANALYSIS
The data obtained from the questionnaire on the presence of fibroid, number of fibroid
nodules, location in the uterus, sonographic pattern and classification was assessed
descriptively and inferentially using the statistical package for Social Sciences version 20
(SPSS20 Microsoft Corporation, USA) on a computer.
Tables were used to demonstrate the relationship between
i) Age of patients and fibroid characteristics (diameter, location etc.)
ii) Sonographic diagnosis and histological findings/diagnosis
Chi-square analysis was carried out to assess the relationship between the presence of uterine
fibroid with parity as well as comparison of location in various segments.
P value of less than 0.05 was considered statistically significant.
The results were presented in the form of tables, and charts as appropriate.
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RESULTS
I.

Descriptive statistic of patient data
The age range for patients (N =295) whose imaging finding and histological diagnosis
(where necessary) were analyzed and was 21.00 to 48.00 years, with a mean age of 32.66 +
7.66years. (Table I)
The study showed that 28.33% (83) of the patients had fibroid (Figure 7); the highest
prevalence (27.70%) of the fibroid case was found among women aged 31-35years and the
lowest (8.4%) was found among women aged 21-25 years & 46-50 years (Table II).
The study showed a significant positive relationship between nulliparity and the presence of
fibroid (P = 0.043); 32.7% of the nulliparous patients have fibroid while 22.0% of the
parous patients have uterine fibroid (Table III).
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Table I: Age distribution of respondents.
Age group in years

Frequency

Percentage (%)

21-25

68

23.00

26-30

58

19.70

31-35

68

23.10

36-40

50

16.90

41-45

29

9.80

46-50

22

7.50

Total

295

100.00

Mean age

32.66 ± 7.66
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Figure 7: A pie chart showing the distribution of uterine fibroid among women of
reproductive age in Jos, Plateau.
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Table II: Age related prevalence of uterine fibroid among women of reproductive age in Jos
Age group in years

Frequency

Percentage

21-25

7

8.43

26-30

16

19.27

31-35

23

27.71

36-40

18

21.67

41-45

12

14.46

46-50

7

8.43

Total

83

100.0

Mean age

34.99 ± 6.96

39

Table III: Chi-square showing the relationship between parity and presence of uterine fibroid
Parity

Nulliparous

Present
N (%)
55 (32.70)

Fibroid
Absent
N (%)
113 (67.30)

Parous

28 (22.00)

99 (78.00)

127

Total

83 (28.30)

212 (71.90)

295

40

∑N
168

χ2

P-value

4.088

0.043

II.

Fibroid characteristics

Table IV shows the descriptive analysis of the sonographically confirmed fibroid cases. The
range and mean age of the patients (n=83) sonographically confirmed to have fibroid were
21.00 to 48.00 years and 34.99 + 6.96 years respectively. The average number of fibroid
nodules and volume of the largest nodule were 2.76 and 344.79 cm3 respectively.
The study showed that 57.8% of the fibroids were intramural; 9.6% submucosal and 86.7%
were located within the uterine corpus with only 8.4% located at the cervical region. The
most common (38.6%) pattern of presentation of the nodules was hypoechoic. Table V
demonstrates the fibroid classification and location as well as the sonographic pattern.
Chi-square analysis table showed positive relationship between the presence of fibroid and its
location at the uterine corpus which is statistically significant (table VI).
The study illustrated that 25.30% of the patients had myomectomy afterward (Figure 8);
histological findings revealed that all had leiomyoma (Table VII).
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Table IV: Descriptive analysis of the fibroid characteristics
Fibroid characteristics

N

Minimum

Maximum

Mean

Std. Deviation

Ages of patients confirmed
with fibroid in years

83

21.00

48.00

34.99

6.96

Numbers of nodules

83

1.00

7.00

2.76

1.93

Volume of the largest nodule
unit (ml)

83

2.57

344.79

56.82

69.24
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Table V: Type, Location and Sonographic Pattern of the Fibroid
Fibroid characteristics
21-25
N (%)

26-30
N (%)

31-35
N (%)

Age group
36-40
41-45
N (%)
N (%)

46-50
N (%)

Total
N (%)

Fibroid classification
Submucous
Intramural
Suberous
Mix

1 (14.30)
2 (28.60)
1(14.30)
3 (42.90)

1(6.30)
10(62.5)
1(6.30)
4 (25.00)

2 (8.70)
14 (60.9)
0 (0.00)
7(30.40)

2(11.10)
11(61.1)
2 (11.10)
3 (16.70)

1(8.30)
7(58.30)
1(8.30)
3(25.00)

1(14.3)
4 (57.1)
1 (14.3)
1(14.3)

8 (9.60)
48 (57.8)
6 (7.20)
21 (25.3)

Location of fibroid
Uterus corpus
Cervix
Mix

5 (71.40)
0 (0.00)
2 (28.60)

13 (81.3)
2 (12.50)
1(6.30)

19 (82.6)
3 (13.00)
1(4.27)

17(94.4)
1(5.60)
0 (0.00)

12 (100.0)
0 (90.00)
0 (0.00)

6 (85.7) 72 (86.7)
1(14.30 7(8.49)
0 (0.00) 4(4.81)

Sonographic pattern
Hyperechoic
Isoechoic
Hypoechoic
Cystic
Mix

2 (28.6)
0 (0.00)
4 (57.10)
1(14.30)
0(0.00)

4 (25.00)
5 (31.27)
7 (43.79)
0 (0.00)
0 (0.00)

6 (26.1)
7 (30.4)
7 (30.4)
0 (0.0)
3 (13.0)

5 (27.8)
5 (27.8)
8 (44.4)
0 (0.0)
0 (0.0)

4 (33.3)
4 (33.3)
4 (33.3)
0 (0.0)
0 (0.0)

2 (28.6)
3 (42.9)
2 (28.6)
0 (0.0)
0 (0.0)
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23 (27.7)
24 (28.9)
32 (38.6)
1 (1.20)
3 (3.60)

Table VI: A chi-square analysis showing relationship between the presence of fibroid and its
location.
Frequency

Percentage (%)

χ2

P-value

Uterus corpus

72

86.70

106.723

0.001

Cervix

7

8.49

Mix

4

4.81

Total

83

100.0

Segment
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Figure 8: A pie chart showing myomectomy status among women with fibroid in Jos
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Table VII: Correlating the ultrasound and histological diagnosis for the patients that had
myomectomy.
Leiomyoma

leiomyosarcoma

Ultrasound diagnosis

All the 21 cases (100.00%)

None (0.00%)

Histological diagnosis

All the 21 cases (100.00%)

None (0.00%)
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DISCUSSION
A total of 295 patients were recruited for the study and scanned, the imaging findings were
analyzed out of which 83 patients representing 28.33% were confirmed to have fibroid. This
finding is almost similar to the available data on studies done at Enugu9 and Ghana14 which
suggest that fibroids are the most common pelvic tumour in women, causing symptoms in
approximately 25% of the reproductive age women with the overall prevalence of fibroids
increasing to over 70%.
The range and mean of the sample population (cases of confirmed fibroid; n = 83) were 2148 years and 34.99 + 6.96 years respectively. The study showed that the highest prevalence
(27.71%) occurred among women between the age of 31–35 years followed by 21.69%
prevalence between 36 - 40 years, accounting for a cumulative prevalence of 49.4% in the
fourth decade of life (i.e 31- 40 years). The above findings are consistent with available data
on a study conducted in a West African country.14 This current study showed that women
between the age of 21-25 years and 46-50 year recorded same fibroid prevalence of 8.40%
which suggest that uterine fibroid by sonography is more common among women in their
mid reproductive age and declines at the extremes of reproductive age. This study is in
contrast with that of Lurie S et al20 which estimated the prevalence of uterine fibroid as 4% in
women aged 20-30 years, 11% to 18% in women between 30-40 years and 33% in women
greater than 40 years. Having uterine fibroid much younger may be related to a strong family
history and the increased risk of uterine myoma in people of African origin3.
Chi-square analysis showed a significant positive relationship between nulliparity and the
incidence of uterine fibroid, this lends credence to the saying that a nulliparous woman is five
times at risk of developing uterine myoma.9,14,16,26
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The average number of fibroid nodules and volume of the largest were estimated as 2.76 and
56.83cm3 respectively. These findings in women of child bearing age may be associated with
symptoms such as dysmenorrhea, menorrhagia, and miscarriage etc. The average number
(2.76) of nodules recorded in the sample population is lower than that reported in various
literatures reviewed.3,7,14,
The result in this study showed significant positive association between the presence of
fibroid and its location at the uterine corpus (P = 0.001), this corroborates the fact that
fibroids arise from uterine muscle.26 Most (86.70%) of the fibroids were located within the
corpus of the uterus with only 8.40% located at the cervix.
Fibroid nodules are mostly seen in different locations inside the uterus, within the walls of the
uterus or outside of the uterus.27,
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Intra-mural fibroids located entirely within the uterine

wall are noted to be the most common occurrence.3,7-9,14 This is consistent with the current
study (57.80%); it accounts for red degeneration which manifest clinically as pain especially
in the pregnancy. Submucosal fibroids which recorded the least (9.60%) as seen in various
studies7-9,14, it is located beneath the mucosa or the endometrial lining of the uterus which is
indirectly adjacent to the uterine cavity and are clinically noted as the greatest cause of
irregular bleeding and poor reproductive out comes due to their closeness to the
endometrium; it may also distort the endometrial lining based on its size.3,7,9,27,30 This often
results in problems with implantation of the embryo and bleeding.27,30
Subserosal fibroids recorded the second highest (25.30%) which is consistent with the
findings in many studies3,7-9,14. It lies beneath the serosa as they are located at the outer layer
of the uterus and tend to distort the outer contour of the uterus.
The most common (38.6%) pattern of sonographic features of the fibroid nodules was
hypoechoic. The hypoechogenic nodules reflect the early stage of fibroids and thus less
48

calcification in the nodules. Isoechoic, hyperchoic, mix-echogenic and cystic nodules
accounted for 28.90%, 27.70%, 3.60% and 1.20% respectively. Hyperechogenicity, mixechogenicity and cystic appearance of the nodules are due to the various degenerative
changes that occurred within the fibroid nodules.
This study also showed that 21 out of the 83 sonographically confirmed fibroid cases (25%)
had myomectomy of which all were histologically diagnosed to be leiomyomas. The
histological results showed no malignant transformation,

this corroborate the fact that the

rate of malignant transformation is negligible (0.13-0.23%) as seen in a previous study.39
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LIMITATIONS OF THE STUDY
1. Some patients who should have benefited from SHG did not consent due to sociocultural and religious belief.
2. The patients were initially evaluated using a abdominopelvic approach, thus there is a
tendency to miss very small fibroid nodules most especially ones that are isoechoic.
This was taken care of by TVS and adjustment of the gain.
3. Some of the patients are obese and as such images obtained are sub-optimal which
may affect interpretation; this was also taken care of by TVS.
4. TVS is limited in the scanning of large uterine masses; this was overcome by merging
the findings in TVS and abdominopelvic scan.
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CONCLUSION
Uterine fibroid has a prevalence of 28.3% in this study which is about the same with values
documented in studies done in some parts of South-South and South-East of Nigeria. The
results showed a significant positive relationship between nulliparity and the presence of
uterine fibroid. The average number of fibroid nodules and the largest were 2.76 and 56.8cm3
respectively; intramural type accounted for 57.80% of the fibroid occurrence while
hypoechogenicity (38.60%) accounted for the common sonographic pattern. The
characteristics of the fibroid and its location determine the clinical presentation and possibly
the reproductive outcome of the patient. Post-myomectomy histological findings showed no
malignant transformation seen in this study.
Reproduction is indispensible in the sustenance of human existence; women of reproductive
age constitute about 42.4% of the country’s general work force.58 The findings in this study
will help in individualizing the management of the health of Nigerian women (with regards to
fibroid) which is vital in the socio-economic and numerical growth of the nation.
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RECOMMENDATION(S)
A prototype of this study should be conducted on a large community scale instead of as a
hospital base study for the purpose of obtaining the true prevalence of fibroid among women
populace in our local setting.
The findings of this study demonstrate the importance of reinforcing the awareness on fibroid
among the clinicians in the North-central and the nation at large in order to improve the
quality of diagnosis and the need of implementing appropriate quality measures that will
contribute to the provision of high-quality reproductive care in the country.
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APPENDIX I
INFORMED CONSENT FORM
My name is Dr UKAONU CHIGOZIE BLESSED
I am a senior registrar with the Department of Radiology, Jos University Teaching Hospital. I
am conducting a study on the Prevalence and Sonographic Pattern of Uterine Leiomyoma
among Women in Jos, Plateau State, Nigeria and would like you to participate in the study.
You will be asked a few questions before doing the pelvic or trans-abdominopelvic
ultrasound scan on you; if the need for trans-vaginal ultrasound scan arises you will be
informed accordingly. Please be informed that all answers provided and the sonographic
findings will be handled confidentially. You will be assigned a number so that your name will
not be used for any information.
During the examination, you will be asked to lie supine on the examination couch. The study
will involve some exposure of your lower abdominal and pelvic region; coupling gel will be
applied to the skin over this area, then using a probe that is attached to the ultrasound
machine, the uterus and its content will be visualized, measured and recorded.
For the subjects found to have fibroid, you will be asked to flex both knee and hip joint while
lying supine on the examination couch in order to expose the area of interest. The transvagina probe (for trans-vaginal scan) will be covered with HIV proofed condom, thereafter,
KY gel is applied before inserting the probe into the subject’s vagina. This will delineate the
mass and its location better when compared to the trans-abdominopelvic scan; however, mild
discomfort is associated with it.
The final outcome of the study could aid in appropriate surgical interventions and treatment
of uterine fibroid in the country.
Your participation is voluntary and as such you are free to decline consent.
I have understood the study as directly explained to and I am willing to participate.
Investigator’s Sign………………………………….
Participant’s Sign/Thumb print……………………….
Witness’s Sign

Tel; +2347030811081, +2349092037674
Email: de_blessed_one@yahoo.com , ukaonub@mail.com
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APPENDIX II
QUESTIONNAIRE
SECTION A
1. ID No: ……………………………………………………………………………
2. Name (initials): ………………………………………………………………..
3. Age (years): ……………………………………………………………………
4. Sex ……………………………………………………………………………..
5. Parity: …………………………………………………………………………..
6. No of previous pregnancies: ………………………………………………
7. Clinical presentation(s):

i) Menorrhagia
ii) Pelvic pain
iii) Dysmenorrhae
iv) Recurrent second trimester abortion ( No:

)

v) Constipation
vi) Frequency
vii)

Chronic UTI

SECTION B
1. Uterine measurement:
Volume (

length (

) x height (

) x width (

)

cm3)

2. Presence of uterine fibroid(s): Present ( )

Absent (

)

3. Location of fibroid(s):
A) Uterine corpus (

)

B) Cervix

(

)

C) Mixed (

i)

Submucous (

)

Specify location…………………………..

ii)

Intramural

(

)

iii)

Subserous

(

)

iv)

Mixed (

)

)

Specify location …………………………..
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4. Pattern of vascularization of the uterine fibroid(s):
a. Avascular (absence of flow)

(

)

b. Low vascular (single vessel)

(

)

c. High vascular (rim-like or multiple vessels (

)

5. Number of fibroid nodules

(

6. Diameter of the largest nodule

)
(

), Volume

(

)

7. Sonographic pattern of the fibroid(s)
a) Hypoechoic

(

)

b) Isoechoic (

)

c) Hyperechoic

(

)

d) Cystic

(

)

e) Mixed echo

(

)

8. Margin of the mass(es)
a) Well defined
b) Ill defined
9. Myomectomy status
a) Not done
b) Done
10. Histological pattern
a. Benign

(

b. Malignant transformation (leiomyosarcoma)
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(

)

)
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