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ABSTRACT:

Objective: To document the various structural uterine abnormalities detected on transabdominal ultrasonography (TAUS) and
hysterosalpingography (HSG) of premenopausal women with infertility and abnormal uterine bleeding (AUB) and determine
whether the structural abnormalities correlate well with the clinical forms of AUB among the patients.

Methodology: This is a prospective and analytical study of 98 infertile women with history of AUB, referred for HSG. Clinical
history including the forms of AUB were obtained from the subjects. Subjects were evaluated with TAUS and HSG after obtaining
both ethical clearance and informed consent. Statistical analysis was with the Statistical Package for Social Sciences (SPSS) version
21. Simple frequency, measures of central tendency and dispersion, crosstabulation as well as Pearson’s correlation tests were
carried out. For correlation, p < 0.05 was considered significant.

Result: Fibroids, followed by intrauterine adhesions (IUA) were the commonest structural uterine abnormalities. Fibroids were
detected with both TAUS and HSG, while IUA were detected with HSG only. Shortened menstrual flow was the commonest form
of AUB and occurred in 52 (53.1%) of the subjects, followed by light menstrual flow 41(41.8%). The menses were irregular in
33(33.7%), light and shortened in 32(32.7%), heavy in 21(21.4%), prolonged in 16(16.3%), and, heavy and prolonged in 9(9.2%).
Fibroids occurred most frequently among those with heavy and prolonged menstrual bleeding while IUA occurred most frequently
among those with scanty and reduced menstrual bleeding. On TAUS, HSG, or combined TAUS and HSG, there were significant
correlations between fibroids and prolonged heavy menses, fibroids and heavy menses, and, fibroid and prolonged menses. On
HSG, significant correlation existed between IUA and scanty short menses.

Conclusion: Uterine fibroids and intrauterine adhesions were the commonest structural uterine abnormalities detected. There was
significant correlation between fibroids and history of heavy menstrual flow as well as between fibroids and prolonged menses, and
IUA and scanty short menses.
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INTRODUCTION

Abnormal uterine bleeding (AUB) also called abnormal menstrual bleeding, refers to any alteration in normal menstrual cycle
pattern and may involve alteration in regularity, frequency, duration of flow and heaviness of flow. *? It can also be viewed as any
significant deviation from a woman’s established menstrual pattern.® The duration of normal menstrual bleeding is 3-8 days and
normal menstrual cycle has a duration of 21-35 days.* A perceived deviation from normal menstrual pattern is a common source of
concern among women; especially among women with infertility, as many of such women attribute their infertility to the AUB.

Many of the terms previously used to describe AUB have been found to be both confusing and vaguely defined, and therefore
unsatisfactory.156 Likewise, defining, describing and classifying the causes of AUB in satisfactory terms had been an uphill task.®
As a result of the need to arrive at satisfactory consensus that would be simple, clear, have practical applications as well as be
adoptable into different languages in describing the symptoms and the causes of AUB, the International Federation of Gynecology
and Obstetrics (FIGO) committee on menstrual disorders (menstrual disorders working group) proposed a system that first defined
the symptoms of abnormal uterine bleeding and secondly proffered an acronym for its common etiologies.!? The work which was
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approved by FIGO and adopted by the American College of Gynecologists (ACOG), was also followed by updates from FIGO in
2011 and 2018.278

On the one hand; the above system developed by FIGO for nomenclature of symptoms of normal and abnormal uterine bleeding
(AUB) in the reproductive years is designated ‘FIGO AUB System 1°, and on the other hand, the system for classification of causes
of AUB is designated ‘FIGO AUB System 2’ and has the acronym PALM-COEIN.®

Thus, following the FIGO AUB system 1, various forms of abnormal uterine bleeding resulting from deviations from the normal
menses can be described with simple terminologies that include: irregular menses, increased or reduced duration of menstrual cycle,
heavy or light menstrual bleeding, and prolonged or shortened menstrual flow.! There are also combined forms as seen in heavy
and prolonged menstrual bleeding, light and shortened menstrual flow.! The committee also recommended the discontinuation of
some terminologies previously used to describe different forms of AUB.Y56 Those previously used terms recommended to be
avoided because they were deemed confusing and vaguely defined include; oligomenorrhea, metrorrhagia, hypermenorrhea and
dysfunctional uterine bleeding (DUB).156

Similarly, following the FIGO AUB system 2, the causes of abnormal uterine bleeding can be defined and classified using simple
terms with the acronym 'PALM-COEIN'. 'PALM-COEIN' stands for polyp, adenomyosis, leiomyoma, malignancy, coagulopathy,
ovulatory dysfunction, endometrium, iatrogenic and non-classified (not yet classified, no cause detected).5® The PALM
components are due to structural uterine abnormalities and can be detected and measured with radiological modalities. The COEIN
components are non-structural and attributed to coagulation disorders and hormonal dysfunction or other reproductive, gynecologic
or systemic morbidities.®>** Intrauterine adhesions (IUA), though not mentioned in PALM-COEIN, have also been noted among
uterine causes of AUB in premenopausal period.!

Internationally, the prevalence of AUB among women of reproductive age is estimated at between 3% - 30%.2 While some authors
observed that AUB is one of the commonest complaints in gynaecologic clinics,® others noted that in the peri-menopausal and
post-menopausal groups, it accounts for more than 70% of all gynecological consultations.'® Other authors opined that it will be
experienced by up to one-third of women in their life time, and that it is the reason for two-thirds of all hysterectomies.>** A study
of perimenopausal women found 67.97% of the patients with AUB to be between 40 and 45 years of age.°

Heavy menstrual bleeding was reported by some authors to be the most common presentation of AUB.® It was further noted that
though heavy and prolonged menstrual bleeding was relatively common, it occurred much less commonly than heavy menstrual
bleeding.! A study of perimenopausal women with AUB noted that 43.69% presented with heavy or prolonged bleeding.°
Premenopausal women with AUB may also present with pelvic pains and or infertility. Abnormal uterine bleeding, especially if
coupled with infertility; can place serious physical, psychological, social and financial burden on the patient.2126

While Munro and co-workers,® reported the most common cause of anatomic AUB to be fibroids or polyps; Whitaker and Critchley®®
found that AUB often coexisted with fibroids, and that fibroids were highly prevalent in women that presented with AUB.
Furthermore, Ryan'’ noted that patients with symptomatic fibroids often presented with heavy and prolonged menses.

Some imaging modalities that are useful in investigation of AUB include ultrasound (2-dimensional, 3-dimensional, transvaginal,
sonohysterography), hysterosalpingography (HSG), hysteroscopy, and magnetic resonance imaging (MRI).2181° Abnormal uterine
bleeding and pelvic diseases are well evaluated with ultrasound which is also the most commonly used modality for imaging of
pelvic diseases.®* Ultrasound is a real time study and does not use ionizing radiation.® Transabdominal ultrasound (TAUS) is readily
available and affordable but less sensitive than transvaginal sonography (TVS) or three-dimensional ultrasound (3D-US) in showing
lesions in the uterus and the ovaries.'®1® Sonohysterography is more accurate than TVS in detecting intracavitory lesions like polyp
and submucosal fibroids, but is more inconveniencing to the patients.?

HSG demonstrates the cervical canal, uterine cavity and the fallopian tubes. It is regarded as the best imaging modality for
demonstrating the fallopian tubes,? a quality that is very important if AUB is co-existing with infertility. However it uses ionizing
radiation. MRI demonstrates more details of pelvic organs and is important in surgical planning, but is costly and not readily
available especially in the developing nations.?

Using ultrasonography and histopathological studies, Talukdar and Mahela'® found uterine fibroids as the leading cause of AUB,
and also noted that radiological and pathological evaluation correlated well to diagnose fibroids. They further reported that
ultrasonography diagnosed fibroids in 45.63% of the patients and showed 89.13% sensitivity and 89.47% specificity when compared
with histopathology as standard.°

There are very few studies in the available literature that show the correlation of various forms of AUB with radiological diagnosis
of various structural uterine lesions. We did not find any such correlation study in our environment. The result of this combined
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TAUS and HSG evaluation of the uterus for structural lesions among infertile premenopausal women with AUB will be useful not
only to the patients with AUB, but also to the clinicians and policy makers.

METHODOLOGY

This prospective and analytical study of 98 premenopausal women with infertility who presented with history of AUB was carried
out simultaneously at the department of Radiation Medicine of the University of Nigeria Teaching Hospital (UNTH), Ituku-Ozalla,
Enugu state and Hansa Clinics (a radiology centre located in Enugu).

Prior to the study, ethical clearance was obtained from the Research Ethics Committee of UNTH.

The above subjects who were booked for HSG or for both HSG and TAUS, who gave their consent to be included for the study
were recruited in a consecutive pattern. Subjects who did not have history of AUB and those who declined to be included in the
study were excluded in the analysis. Those with incomplete and missing data were also excluded from the analysis.
Hysterosalpingography booking was in compliance with the 10 day rule. The two procedures were conducted the same day. The
TAUS was carried out first to avoid misinterpreting contrast spill into the peritoneal cavity during HSG procedure as pathological
pelvic collection on TAUS.

We assigned a particular number to each subject. The number was for both TAUS and HSG. A radiologist carried out the TAUS
and wrote the reports while two radiologists performed the HSG and jointly reported them without referring to the TAUS report.
The numbers earlier assigned to the subjects were used later to sort out the corresponding TAUS and HSG reports for data entering
and analysis.

The TAUS was done with Aloka SSD-550 machine, manufactured by Aloka, Japan 1995 which had both B-mode and Doppler
facilities and was fitted with curvilinear probe of 3.5-5.0MHz frequency.

Prior to the HSG, the procedure was explained to the subjects. The subjects were also counselled and their fears allayed.
Antispasmodic agent, Hyoscine bromide (20mg, i.v) was administered. As the fluoroscopy machines were not functional during the
period of the study, about 5-60ml of sodium diatrizoate/meglumine diatrizoate 76% (Urografin 76%) was slowly injected into the
uterine cavity through a Wilkinson’s cannula in stages to demonstrate the cervical canal, uterine cavity, fallopian tubes and
peritoneal spill. Anterior-posterior projection images were acquired at breath-holding, with screen-film combination, and processed
manually.

Analysis was with the Statistical Package for the Social Sciences (SPSS) version 21.0 by IBM Corp. Armonk, New York, USA.
Simple frequency tables, measures of central tendencies, measures of dispersion as well as Pearson’s correlation test were
performed. For correlation test, p < 0.05 was considered statistically significant.

RESULTS

A total of 98 subjects had positive history of abnormal uterine bleeding and were recruited for the study. The age ranged from 20
years to 47 years; with a mean of 32.8 years, median of 33 years and mode of 36 years. Those with age range of 20-29 years were
29(29.6%), those with the age range of 30-39 years were 56(57.2%), while those with >40 years were 13(13.2%).

Primary infertility occurred in 18(18.4%) while secondary infertility occurred in 80(81.6%). Seventy six 76(77.6%) had parity of <
1 while 22(22.4%) had parity of >2. The duration of menstrual cycle was within normal range in 97(99%) and abnormal in 1(1.0%).
Fifty nine subjects 59(60.2%) had 28 day cycle.

Commonest uterine findings were fibroids and intrauterine adhesions.

Table 1 shows the frequencies of various forms of abnormal uterine bleeding among the subjects. The most frequent was shortened
menstrual flow and it occurred in 52 (53.1%) of the subjects. This was followed by light menstrual flow 41(41.8%), irregular menses
33(33.7%), light and shortened menses 32(32.7%), heavy menstrual flow 21(21.4%), prolonged menses 16(16.3%), and finally by
heavy and prolonged menstrual flow 9(9.2%).

In table 2, the major diagnoses made with TAUS and HSG evaluation of the uterus are shown. With TAUS, uterine abnormality
was detected in 20(20.4%) of the subjects; uterine fibroids (leiomyoma) in 20(20.4%) and intrauterine adhesions in 0(0.0%). There
was no endometrial polyp, nor adenomyosis nor uterine malignancy detected. With HSG, abnormality was detected in the uterus in
22(22.4%) of subjects, uterine fibroids in 10(10.2%) and intrauterine adhesions in 12(12.2%). It detected no polyp, adenomyosis
nor malignancy. The 10 subjects diagnosed of fibroids with HSG were among the 20 diagnosed of the same lesion by TAUS, so
that the TAUS diagnoses of fibroids represents the overall combined diagnosis of the lesion by combined TAUS and HSG study.
There was no intrauterine adhesions detected with TAUS so that the HSG diagnosis of the lesion represents the combined diagnosis
of the lesion by TAUS and HSG. The combined TAUS and HSG examination detected uterine abnormalityy in 32(32.7%); uterine
fibroid in 20(20.4%) and, intrauterine adhesions in 12(12.2%). One patient with history of heavy and prolonged menses was
diagnosed of uterine fibroid on TAUS, and of uterine fibroid and bilateral cornual occlusion on HSG.
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Table 3 further shows the TAUS findings among the specific forms of AUB. Of the 21 subjects with history of heavy menses,
8(38.1%) were diagnosed of fibroid, out of the 41 subjects with history of light menses, 6(14.6%) were diagnosed of fibroids.
Fibroids were detected in 7(43.8%) of the 16 subjects with history of prolonged menstrual bleeding, and in 8(15.4%) of the 52 with
shortened menses.

Out of the 9 subjects with history of heavy and prolonged menses, 5(55.6%) were diagnosed of fibroids, while out of the 32 with
light and shortened menses, 2(6.3 %) had fibroids; and out of the 33 subjects with irregular menses, 7(21.2%) had uterine fibroids.

Tables 4 and 5 further show the HSG findings among the specific forms of AUB. Of the 21 subjects with history of heavy menses,
6(28.6%) were diagnosed of fibroids and 1(4.8%) was diagnosed of intrauterine adhesions. Out of the 41 subjects with history of
light menses, 1(2.3%) was diagnosed with fibroids and 8(19.5%) had intrauterine adhesions; and out of the 16 subjects with history
of prolonged menstrual bleeding, 5(31.3%) had uterine fibroids and 1(6.3%) had intrauterine adhesions, while out of the 52 with
shortened menses, 3(5.8%) had fibroids and 8(15.4%) had intrauterine adhesions.

Out of the 9 subjects with history of heavy and prolonged menses, 4(44.4%) were diagnosed of fibroids and none showed the
presence of intrauterine adhesions; while out of the 32 with light and shortened menses 0(0.0%) had fibroids and 7(21.9%) had
intrauterine adhesions and out of the 33 subjects with irregular menses, 3(9.1%) had uterine fibroids and 5(15.2%) had intrauterine
adhesions.

Using either TAUS or HSG, fibroids were detected frequently among the AUB subgroups in this order: the heavy and prolonged
subgroup, followed by the prolonged menstrual flow subgroup, the heavy flow subgroup, irregular menses subgroup, shortened
menstrual flow subgroup, light menses subgroup, and lastly, shortened and light flow subgroup, but the frequencies were higher in
the TAUS study than HSG. On HSG, intrauterine adhesions in the subgroups occurred in this order: light and shortened menses
subgroup, followed by the light menstrual flow subgroup, shortened flow, irregular menses, prolonged flow, heavy flow and finally,
by heavy and prolonged flow subgroup.

Pearson’s correlations test showed significant correlation between the clinical histories of the following pairs of clinical forms of
AUB: heavy menses and increased duration of menses, scanty menses and decreased duration of menses.

Based on radiological findings, there were significant correlations of fibroids with history of prolonged heavy menses, heavy
menstrual flow, as well as with prolonged flow. These significant correlations were present whether the fibroid diagnosis was made
with TAUS or HSG or with combination of TAUS and HSG.

Pearson’s correlation tests showed significant correlation with negative correlation coefficient between the following pairs: fibroids
on TAUS with history of shortened scanty menstrual flow, fibroids on HSG with history of shortened scanty menses, and fibroids
on HSG with history of light menses.

There was no significant correlation of fibroids diagnosed on TAUS, or HSG or on combined TAUS and HSG with shortened
menstrual flow, or irregular menses. There was also no significant correlation between fibroids detection on TAUS and history of
light menses.

On HSG study there was significant correlation of IUA with history of scanty short menses, but not with the following forms of
AUB; heavy menses, prolonged menses, prolonged heavy menses, scanty menses, short menses, and irregular menses.

Out of the total of 20 patients diagnosed by TAUS as fibroids, HSG diagnosed 10 as fibroids, while all the 78 patients diagnosed
by TAUS as not having fibroids were diagnosed as not having fibroids by HSG. Thus relative to TAUS in the study, HSG had a
sensitivity of 50% and specificity of 100% in detection of fibroid.

Table 1. Frequencies of various forms of abnormal menses

Form of AUB Percentage
Frequency
Heavy 21 21.4
Light 41 41.8
Prolonged 16 16.3
Shortened 52 53.1
Heavy and prolonged 9 9.2
Light and shortened 32 32.7
Irregular 33 33.7
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Table 2. Major uterine abnormalities detected in the study

Name of | Fibroid IUA Total
study
TAUS 20(20.4%) | 0(0.00%) | 20(20.4%)
HSG 10(10.2%) | 12(12.2%) | 22(22.4%)

Table 3. Frequencies and correlation of various forms of
AUB with fibroids diagnosed using TAUS

Form of AUB Fibroids dx with TAUS
Frequency( p- Interpretati
%)" value | on
Heavy 8(38.1%) 0.023 | Significant
Light 6(14.6%) 0.233 | Not
Prolonged 7(43.8%) 0.011 | significant
Shortened 8(15.4%) 0.193 | Significant
Heavy and | 5(55.6%) 0.006 Not
prolonged 2(6.3%) 0.015™ | significant
Light and | 7(21.2%) 0.890 Significant
shortened Significant
Irregular Not
significant

“Expressed as a percentage of the specific form of AUB
*Significant p-value with negative correlation coefficient

Table 4. Frequencies and correlation of various forms of
AUB with fibroids diagnosed using HSG

Form of AUB Fibroids dx with HSG

Frequency(%)” | p-value | Interpretation
Heavy 6(28.6%) 0.001 Significant
Light 1(2.3%) 0.031™ | Significant
Prolonged 5(31.3%) 0.002 Significant
Shortened 3(5.8%) 0.126 Not significant
Heavy and prolonged | 4(44.4%) <0.001 Significant
Light and shortened | 0(0.0%) 0.020™ | Significant
Irregular 3(9.1%) 0.798 Not significant

“Expressed as a percentage of the specific form of clinical AUB

“Significant p-value with negative correlation coefficient

Table 5. Frequencies and correlation of various forms of
AUB with fibroids diagnosed using HSG

Type of abnormal menses

IUA dx with HSG

Frequency(%)” p-value Interpretation

Heavy 1(4.8%) 0.057 Not significant

Light 8(19.5%) 0.226 Not significant

Prolonged 1(6.3%) 0.057 Not significant

Shortened 8(15.4%) 0.226 Not significant

Heavy and prolonged 0(0.0%) 0.244 Not significant
Light and shortened 7(21.9%) 0.043 Significant

Irregular 5(15.2%) 0.737 Not significant

* Expressed as a percentage of the specific form of clinical AUB
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A B C
Fig. 1. HSG. Submucous fibroid seen as a pelvic mass with calcified rim (thin arrow in preliminary film A),
and as intracavitory filling defect with rim/peripheral contrast opacifcation (thin arrow in early contrast image B), and
area of reduced opacification (thick white arrow in late contrast filling image C).

There are also bilateral cornual occlusion (dark narrow arrows) in image C).

DISCUSSION

The mean age in our study (32.8 years) is slightly higher than 30.8 years obtained by Kocaoz et al.?! This is because our study
population was limited to women of child bearing age who also presented with infertility, while theirs was of females of child
bearing age with or without infertility. Similarly the minimum age in our study (21 years) was higher than theirs (15 years). This is
because in our environment, a woman does not begin to present with infertility (whether primary or secondary) immediately she
reaches child bearing age, but usually would have married first and have failed to achieve conception after the appropriate time
interval of regular sex.?? So the minimum age of infertile women and consequently the average age will be higher than the general
population of women of child bearing age.

The age range of patients with AUB in our study (21-47 years) differs from the age range of those with AUB studied by Talukdar
and Mahela.*® This is because while our study population was of premenopausal female, theirs was of perimenopausal women.*°
Similarly, majority of the women with AUB in our study (57.2%) were aged 30-39 years unlike in theirs in which 67.97% were
aged 40-45 years.’® The difference can be explained by our study population being of premenopausal women while theirs was
perimenopausal women.

Shortened menstrual flow was the commonest form of AUB in our study. This is at variance with the report by Fraser et al.! that
noted heavy bleeding as the commonest. However our study is in agreement with their assertion that heavy and prolonged form of
AUB occurs less commonly than heavy menstrual bleeding.?

The finding of fibroids as the commonest structural uterine abnormality in our study is in concordance with the observation by
Munro et al.® that the commonest cause of anatomic AUB were fibroids or polyps. It is also in agreement with the assertion by
Talukdar and Mahela'® that fibroids were the leading cause of AUB, and also with the observation by Njeze and Ezeofor that fibroids
were the commonest structural abnormalities seen in their HSG study of women with infertility in Enugu, South East Nigeria?. Our
finding of uterine fibroids most commonly among those with heavy and prolonged menses, followed by prolonged menses and by
heavy menses before other forms of AUB is in concordance with the statement by Ryan'’ that symptomatic fibroids often present
with heavy and prolonged menses. The frequency of fibroid diagnosed among patients with AUB in our study (20.4%) was lower
than 45.63% obtained by another study. This is likely because the mean age in that study is higher than ours, hence their subjects
had longer exposure to estrogen and progesterone and these hormones have been noted to promote the development of uterine
fibroids.?

Our finding of significant correlations between TAUS diagnosis of fibroids and the following clinical forms of AUB: heavy and
prolonged menses, prolonged menses, and heavy menses, is in concordance with the findings by Talukdar and Mahela® that
ultrasonographic and histopathological evaluation correlated well to diagnose fibroids in their study population. This is despite the
fact that their study population was perimenopausal while ours was premenopausal women and that they used TVS while we used
TAUS. Thus it can be stated that regardless of use of TAUS or TVS the finding of uterine fibroids correlates well with the clinical
history of AUB. Whitaker and Critchley® similarly stated that AUB often coexist with fibroids, but Siregar® noted that AUB is
likely a manifestation of fibroids rather than a causative factor.
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The finding of significant correlation (with a negative correlation coefficient) between the following pairs: fibroids on TAUS with
history of shortened scanty menstrual flow, fibroids on HSG with history of shortened scanty menses, and fibroids on HSG with
clinical history of light menstrual flow ; shows that the relationship between these pairs of variables, though significant, can be
considered a negative correlation, more like an inverse relationship.2%%’

The finding of significant correlation between heavy menses and increased duration of menses can be attributed to the two forms
having a common causative factor and not that one is a causative factor of another. Similar situation applies for the significant
correlation between scanty menses and reduced duration of menses.

LIMITATION OF THE STUDY
This study was limited to ultrasonographic and hysterosalpingographic features in diagnosing the structural uterine lesions and did
not carry out histopathological tests for confirmation.

RECOMMENDATION

Considering how few the study of this nature are in the available literature and how beneficial the information obtained will be to
patients, clinicians and policy makers; more studies correlating uterine structural abnormalities with various form of abnormal
uterine bleeding are recommended. The finding of uterine fibroids on both TAUS and HSG, as well as bilateral cornual occlusion
on HSG, of one of our subjects with history of prolonged heavy menses and infertility, underlines the necessity of this type of study.

CONCLUSION

Uterine fibroids and intrauterine adhesions were the commonest structural uterine causes of AUB in our subjects. Fibroids were
found most frequently among those with heavy and prolonged menses while intrauterine adhesions occurred most frequently among
those with light and shortened menses. Significant correlations were found between fibroids and history of heavy menstrual flow as
well as with fibroids and prolonged menses.
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