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Abstract
Background: Uterine fibroids, the most frequent benign uterus tumors, often cannot be distinguished from malignant uterine 

tumors using clinical criteria. Due to their potential overlapping characteristics, imaging differentiation between both entities is 
commonly challenging. This study aims to evaluate the diagnostic accuracy of ultrasound (US) in the diagnosis of uterine fibroids 
and malignant uterine lesions among Saudi women. 

Methods and Results: Eighty Saudi women aged between 20 and 70 years were retrospectively collected from two different 
centers in Riyadh, Saudi Arabia. All patients were subjected to a presurgical US scan, and the diagnosis was histopathologically 
proven. The US accurately detected uterine fibroids in 43 (53.75%) of cases with different locations. Intramural fibroids [62.8% 
(27/43)] were the most common, followed by subserosal fibroids [25.6% (11/43)], submucosal fibroids [7.0% (3/43)], and 
pedunculated fibroids [4.6% (2/43)]. Signs of endometrial cancer were US found in 7 (8.75%) cases that were histologically proven. 
Ultrasound features suspicious of uterine cancer were found in 30 (37.5%) cases that were not confirmed by histopathological 
examination. The sensitivity and specificity of ultrasound for uterine cancer diagnosis were 100% (95% CI: 59.04% to 100.00%) 
and 58.9% (95% CI: 46.77% to 70.29%), respectively. Cancer incidence was more frequent among postmenopausal patients (n=5) 
compared to premenopausal patients (n=2) (P=0.028).

Conclusion: The US is a good and accurate diagnostic method in differentiating types of uterine fibroids in Saudi women. 
The sensitivity and specificity of ultrasound in diagnosing uterine cancer are 100% and 58.9%, respectively. The incidence of 
cancer is higher among postmenopausal patients compared to premenopausal patients.(International Journal of Biomedicine. 
2024;14(3):469-473.) 
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Introduction
In women of reproductive age, uterine fibroids (also 

called leiomyomas) are the most frequent benign uterus 
neoplasm and a significant source of morbidity, affecting up to 
68.6% of women.(1,2) Globally, high uterine fibroid prevalence 
significantly affects healthcare costs.(1) Most women with 

leiomyoma are asymptomatic, and about a third of cases have 
significant symptoms such as pelvic pain, secondary anemia, 
abnormal uterine bleeding, menorrhagia, dysmenorrhea, and 
infertility.(3,4) The treatment of uterine fibroid cases should 
be individualized based on the nodule characteristics (e.g., 
location and size), the patient’s desire to preserve the uterus 
or fertility, the patient’s age, and the symptoms, as well as the 
therapy availability and the physician’s experience.(5)

In this context, the US is considered the initial test of 
choice for fibroids diagnosis in symptomatic patients, mainly 
due to its high specificity and sensitivity, cost-effectiveness, 
ease of use, and broad availability.(6,7) To accurately describe 
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and identify all fibroids, US examinations should be performed 
by specially trained physicians.(8) Other aspects that are 
important in the therapy choice are the location and size of the 
fibroids, coexistence of deep endometriosis or adenomyosis, 
vascular supply, relationship with and proximity to the 
endometrial cavity, proximity to the uterine serosa, penetration 
of the myometrial component and the submucosal component 
presence that easily detected and can be characterized by 
using transvaginal US.(6,8,9)

In clinical practice, uterine tumors are the most common 
gynecologic malignancies and are a challenge encountered by 
each gynecologist.(10) There were about an estimated 3.6% 
(65,620 cases) of all new tumor cases and 2.1% (12,590 deaths) 
of all tumor-related deaths accounted for uterine cancer.(11) In 
patients with sonographic suspicion of benign leiomyoma, 
most uterine malignant tumors diagnosis is incidentally carried 
out at pathology or during surgery.(12) The accurate differential 
diagnosis between sarcoma and benign myoma is mandatory 
for a correct surgical treatment.(10) Degenerating uterine 
fibroids often cannot be distinguished from malignant uterine 
tumors based on clinical criteria alone.(13) Furthermore, due to 
their potential overlapping features, imaging differentiation 
between both entities is commonly challenging.(13) It should be 
noted that ultrasound’s accuracy in the differential diagnosis of 
uterine leiomyoma and in detecting uterine sarcoma in various 
populations remains relevant. This study aimed to evaluate the 
diagnostic accuracy of ultrasound in the diagnosis of uterine 
fibroids and malignant uterine lesions among Saudi women. 

Materials and Methods
Patients

This retrospective study was conducted at the College of 
Health and Rehabilitation Sciences, Nourah bint Abdulrahman 
University. Patients were collected, and their demographic 
data was coded at two hospitals:  Al-Yamamah Hospital, 
Riyadh, Saudi Arabia, and Riyadh Care, Riyadh, Saudi 
Arabia. The inclusion criteria were Saudi women aged 20-70 
years, the ability to communicate with the physician, patients 
with clear and identified uterine fibroids with diameters of 3–8 
cm, and patients with histologically proven uterine malignant 
tumors who had previous fibroids. The exclusion criteria were 
ongoing or recent pelvic inflammatory disorder, patients who 
underwent hysterectomy, and current pregnancy. In all eligible 
cases (n=80), the patient underwent US before enrollment. 
The patients’ height, weight, and age were recorded.
Sample Size

The final sample size of this study was 80 cases, which 
was calculated using the following formula:(14) n = Z2 × P × (1-
P)/e2, where n = the needed sample size, Z at a 95% CI = 1.96, 
P = the prevalence of uterus cancer in Saudi Arabia, and e = the 
margin of error (5%).
Ultrasound Examination

One hour before the transabdominal US examination,(15) 

patients were asked to drink 24 ounces of clear water to fill 
the bladder. A US device (GE VolusonE10, USA) was used 
to examine the abdomen. For routine uterus scanning, a 
transabdominal convex array probe (low frequency: 3-5 MHz) 

was selected to identify the bilateral appendage, uterine wall 
thickness, contour, size, position, and other surrounding uterus 
tissues. Unaware of the pathological results, three experienced 
radiologists reviewed the final diagnosis individually to reduce 
the error.

Before the transvaginal US examination,(15) the patient 
was told to empty the bladder. During the examination, the 
lithotomy position of the patient’s bladder was taken. The tip 
of the high frequency (5-7.5 MHz) transvaginal transducer 
probe of the US diagnostic device was inserted into the vagina 
of the subject and placed in the vagina’s external cervical 
opening. By using tilt and rotation, the uterus was explored 
in several sections. Uterine muscle wall thickness, presence 
of mass, endometrial abnormalities, edge characteristics, 
position, shape, size, and other information were observed. 
Fibroids and Malignant Tumor Assessment

In the US examination, fibroids appear as well-defined 
solid masses. Usually, they have similar echogenicity to the 
myometrium and may appear hypoechoic. They cause the 
uterus to appear bulky or may cause distortion of the normal 
uterine contour. Calcified fibroids have posterior acoustic 
shadowing; even non-calcified fibroids often show a degree of 
posterior acoustic shadowing. Degenerate fibroids with cystic 
change may have a complex appearance. Doppler ultrasound 
commonly shows circumferential vascularity; however, 
necrotic or undergone torsion fibroids show the absence of 
flow.(16-18)

Images from the transvaginal US may reveal if the uterus 
contains a mass or if the endometrium is thicker than usual, 
which can be a sign of endometrial cancer. Histopathological 
Examination

During the operation, tissue specimens of the uterus 
were collected from each patient and sent for examination. The 
samples were placed in a neutral formaldehyde fixative solution 
(10%). After sectioning, dehydration, and hematoxylin-eosin 
staining, the diagnosis results were obtained by microscopic 
examination.

Statistical analysis was performed using the statistical 
software package SPSS version 20.0 (SPSS Inc, Armonk, 
NY: IBM Corp). Baseline characteristics were summarized as 
frequencies and percentages for categorical variables and as 
mean (M) ± standard deviation (SD) for continuous variables. 
For data with normal distribution, inter-group comparisons 
were performed using Student’s t-test. Group comparisons with 
respect to categorical variables were performed using the chi-
square test or, alternatively, Fisher’s exact test. A probability 
value of P<0.05 was considered statistically significant.

Results
Eighty Saudi female patients aged between 20 and 70 

years were included in this study. Patient characteristics are 
presented in Table 1. Regarding menopause age, patients 
were divided into 2 groups: Group 1 included 55 patients at 
the age of ≤ 50 years and Group 2 included 25 patients over 
50 (Table 1). According to the histopathological examination, 
73 patients were proven to have uterine fibroids and 7 with 
uterine cancer.
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The US accurately detected uterine fibroids in 43 
(53.75%) of cases with different locations. Intramural 
fibroids [62.8% (27/43)] were the most common, followed by 
subserosal fibroids [25.6% (11/43)], submucosal fibroids [7.0% 
(3/43)], and pedunculated fibroids [4.6% (2/43)]. Signs of 
endometrial cancer were US found in 7 (8.75%) cases that were 
histologically proven. Ultrasound features suspicious of uterine 
cancer were found in 30 (37.5%) cases that were not confirmed 
by histopathological examination.

The sensitivity and specificity of ultrasound for uterine 
cancer diagnosis were 100% (95% CI: 59.04% to 100.00%) 
and 58.9% (95% CI: 46.77% to 70.29%), respectively (Table 
2). Cancer incidence was more frequent among postmenopausal 
patients (n=5) compared to premenopausal patients (n=2) 
(P=0.028) (Table 3).

Discussion
Uterine fibroids are smooth muscle benign tumors that 

originate from the myometrium, or outer uterus muscular 
layer, and they are the most frequent uterus neoplasms.(19) They 
constitute the primary cause of hysterectomies, representing 
about 40% of all hysterectomies.(19) Given that uterine fibroids 

may be managed with minimally invasive therapy, it is 
specifically urgent to distinguish them preoperatively from 
confounding uterine malignant entities.(13,20) 

Although uterine malignant sarcomas are rare women 
tumors, these types of tumors have a poor prognosis, and 
the vast majority of cases have no specific signs (about 25% 
of cases are asymptomatic).(21) The preoperative detection 
of uterine malignant tumors is challenging because of the 
similarity of symptoms to those of uterine fibroids and their 
nonspecific clinical manifestations.(22) The US examination is 
the first approach because the US scan is low-cost, requires no 
preparation, and is easy to perform.(23) Accordingly, this study 
aimed to evaluate US diagnostic accuracy in the detection of 
uterine fibroids and in predicting uterine suspicious malignant 
tumors among Saudi female patients.

According to their location, fibroids are classified into 
intramural, subserosal, pedunculated, or submucosal.(24) In 
this study, US accurately differentiated and detected different 
locations of uterine fibroids and revealed that intramural fibroids 
(62.5%) were the most common, followed by subserosal 
fibroids (25%), submucosal fibroids (8.75%) and pedunculated 
fibroids (3.75%). Other studies in Saudi Arabia have also 
reported that intramural fibroids are the most common uterine 
fibroids. For example, Muawad et al., among patients from 2 
different medical centers in Riyadh, Saudi Arabia, reported that 
the most common uterine fibroids type was intramural (64.4%), 
followed by intramural subserosal (15.9%), subserosal (15.5%), 
submucosal (2.9%) and intramural submucosal (1.3%).(25) 

Based on many ultrasonographic results, some reports 
have demonstrated that uterine malignant tumors were 
likely to appear as solid masses with enhanced vascularity 
and heterogeneous echogenicity(26,27) and that Doppler 
assessment of the resistance index may be a useful diagnostic 
approach.(28) Nevertheless, limited data from a small number 
of studies supported that issue. In this study, as confirmed by 
histopathological examination after surgical intervention, a 
presurgical US scan successfully detected all patients with 
suspicious cancer lesions (7/7, sensitivity =100 %). However, 
there were other 30 patients that were falsely diagnosed by US 
scan to be with malignant lesions. 

Kim et al.(27) found that no definite clinical symptoms 
were helpful in misdiagnosed sarcomas, and a thorough 
US evaluation is necessary to rule out uterine malignant 
tumors. They found that ultrasonography showed irregular 
cystic degeneration and heterogeneous echogenicity in these 
patients. Exacoustos et al.(29) demonstrated that the US can 
differentiate uterine leiomyosarcoma from benign leiomyoma. 
They found that sarcomas were associated with large size (≥8 
cm), degenerative cystic, and elevated central and peripheral 
vascularity. In agreement, Ludovisi et al.(26) also described that 
sarcomas are solitary and large lesions, even if they may coexist 
in the same uterus with benign fibroids. In half of the cases, 
the malignant tumors are solid masses with inhomogeneous 
echogenicity, irregular cystic areas, and irregular borders.(26)

In general, and on the malignant spectrum, uterine 
malignant tumors are pathologically diagnosed and tend 
to occur in postmenopausal older women after surgery.(27,30) 

Another important finding of our study is that cancer incidence 

Variable Value

Total number of patients 80
Age (years) 42.25±12.17
≤50 years 55 (68.75%)
>50 years 25 (31.25%)
Height (cm) 161.11±8.91
Weight (kg) 71.44±17.12

Table 1.
Baseline patient characteristics.

Histology
Uterine cancer

P-valueAbsent Precent
n=73 n=7

US
Fibroids n=43 43 0

0.003
Suspicious of UC n=37 30 7

 
UC, uterine cancer

Table 2. 
Ultrasound preoperative diagnosis of uterine lesions against the 
final histology diagnosis.

Table 3. 
Cancer incidence among women by age.

≤50 years >50 years Total Mean age
Cancer 2 5 7 60.29±13.96

Non-Cancer 53 20 73 43.81±11.01
P-value 0.028                     <0.001
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was more frequent among postmenopausal patients (71.4%) 
compared to premenopausal patients (28.6%). The positive 
relation between uterine fibroids and age agreed with results 
from other studies conducted in different world regions, some 
estimated that 60-70% of women have one or more uterine 
fibroids by age 50.(31,32) In women, this association may be 
due to the accumulation of hormonal changes during the 
reproductive lifespan. A remarkable characteristic of uterine 
fibroids is their dependency on ovarian steroids, progesterone, 
and estrogen.(33) During the reproductive years, clinical and 
experimental studies have suggested that progesterone and 
estrogen stimulate uterine fibroid growth.(33,34)

In conclusion, the US is a good and accurate diagnostic 
method in differentiating types of uterine fibroids in Saudi 
women. The sensitivity and specificity of ultrasound in 
diagnosing uterine cancer are 100% and 58.9%, respectively. 
The incidence of cancer is higher among postmenopausal 
patients compared to premenopausal patients.
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