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Uterine fibroids (leiomyoma) are the 
most common pelvic neoplasm in 
women, with an estimated lifetime 
risk of around 70%.1 The prevalence 

of uterine fibroids ranges from 4.5% to 68.6%, 
depending on study populations and diagnostic 
methods.2 A systematic review of common 
gynecological disorders in the Middle East found a 
prevalence of 30.6% for fibroids.3

In pathological terms, leiomyoma is classified 
under uterine smooth muscle tumors. Uterine 
smooth muscle tumors consist of a spectrum of 

diseases including of benign uterine leiomyoma 
(fibroids), fibroid variants (mitotically active, 
cellular, and atypical leiomyoma), smooth muscle 
tumors of uncertain malignant potential (STUMP), 
and malignant leiomyosarcoma.4,5 These conditions 
can only be differentiated through histopathological 
examination of surgical specimens.5 These tumors 
exhibit progressively increasing degrees of cellular 
pleomorphism characterized by increasing mitosis, 
atypical cells, abundant eosinophilic cytoplasm, 
bizarre nuclei, hyperchromatism, multinucleation, 
irregular nuclear shapes, intra-nuclear inclusions, 
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A B S T R AC T
Objectives: We sought to compare the epidemiological and clinical features of variant 
leiomyoma, smooth muscle tumors of uncertain malignant potential (STUMP), 
and sarcoma to classical leiomyoma and assess the radio-histological correlation. 
Methods: This retrospective, observational study was conducted in Royal Hospital, 
Muscat, Oman. We included all patients who underwent surgical treatment for uterine 
fibroids from 1 January 2011 to 31 December 2016. Data was retrospectively collected 
from electronic patient records, pictures archiving system, and histopathology reports, 
and analyzed using SPSS version 29 and MedCalc Statistical Software.  Results: Out of 
the 14269 patients who attended the gynecology outpatient department, 19.5% were 
clinically diagnosed with uterine fibroids. Surgical procedures were performed in 545 
(19.6%) women. Diagnosis from histopathology reports was classical leiomyoma in 508 
(93.2%) cases, variant leiomyoma in 35 (6.4%), and sarcomas in two (0.4%); there were no 
cases of STUMP. Magnetic resonance imaging (MRI) correctly identified 125 (89.9%) 
cases of classical leiomyoma and 2/11 (18.2%) cases of variants. The sensitivity and 
specificity of MRI to predict non-classical varieties was 22.22% and 88.65%, respectively. 
MRI had a strong negative predictive value (94.7%) for leiomyoma variants. The area 
under the curve for classical and variant leiomyoma was 0.63 (0.55–0.71) and 0.55 (0.47–
0.64). The accuracy of MRI in predicting classical leiomyoma was 86.00 (79.40–91.12) 
and 84.67 (77.87–90.03) the non-classical varieties.  Conclusions: Epidemiological and 
clinical features were not helpful in distinguishing between classical leiomyoma and non-
classical varieties. MRI had weak discriminatory power to distinguish between classical 
and non-classical varieties.
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and coagulative necrosis.5 Uterine sarcomas are 
rare tumors with an incidence of 1.7 per 100 000 
women.6 Although fibroid variants, STUMP, 
and sarcoma are uncommon in occurrence, these 
conditions have worse clinical prognosis in terms 
of recurrence and mortality in comparison to  
benign leiomyoma.5

There are surgical and nonsurgical options for the 
treatment of presumed uterine leiomyoma. Surgical 
options are myomectomy and hysterectomy, which 
can be performed using minimally invasive surgery, 
vaginal surgery, or laparotomy.7 Nonsurgical options 
include expectant management, pharmacological 
treatment, magnetic resonance-guided focused 
ultrasonography, uterine artery embolization, and 
laparoscopic uterine artery occlusion.7 Women 
in Oman complete their families in their late 
reproductive years due to increased female literacy 
and economic status.8 Advanced age and nulliparity 
are risk factors for developing fibroid uterus.9 Hence, 
more women may opt for nonsurgical options and 
uterus-conserving surgeries for presumed uterine 
leiomyoma. However, if fibroid variants, STUMP, 
or sarcoma are suspected pre-operatively, radical 
surgical treatment with removal of the uterus 
becomes necessary.

Nonsurgical treatment of presumed uterine 
leiomyoma does not yield a specimen for a conclusive 
histopathological diagnosis.  Undiagnosed 
sarcomas have been reported after uterine artery 
embolization.10,11 According to the Food and Drug 
Administration, among the women whose presumed 
uterine leiomyomas are treated surgically, 1 in 580 
to 1 in 225 may have hidden uterine sarcoma.12 
Minimally invasive surgery may disrupt the uterine 
mass, which may then lead to the dissemination of 
malignant cells.13,14 Morcellators are used to retrieve 
specimens in minimally invasive surgery. Seidman et 
al,15 found that out of 1091 cases of fibroids which 
underwent morcellation, an unexpected diagnosis of 
leiomyoma variants or sarcomas occurred in 1.2% of 
the cases. The use of laparoscopic power morcellator 
during minimally invasive surgery in women with 
hidden uterine sarcomas is associated with reduced 
chances of long-term survival without cancer.12 
Therefore, there have been many studies attempting 
to identify preoperative predictive factors for the 
diagnosis of fibroid variants and sarcoma.16,17

Neither risk factors, like age and parity, nor 
symptomatology can be used to differentiate between 

sarcoma and leiomyoma. There are mixed findings 
about age as a potential predictor for sarcoma, 
with some studies finding positive associations,18,19 
and others none.20,21 Altogether, a recent review 
concluded that age may not be used as an independent 
predictor to assess the risk of sarcoma.22 A large 
cross-sectional study found that greater parity was 
associated with a decreased risk of uterine fibroids.23 
On the other hand, Kuisma et al,24 suggested that 
mechanical forces due to pregnancy and delivery 
may contribute to chromosomal damage in uterine 
muscles, increasing the risk of leiomyomas and 
sarcomas. Though they found parity to be associated 
with chromosomal damage, they did not find any 
associations between parity and leiomyosarcoma.24 
Another recent large population-based study also 
found no such association.25 Fibroids and sarcomas 
present similarly as focal masses in the myometrium 
with the clinical features of heavy menstrual bleeding, 
anemia, abdominal mass, pressure symptoms, sub-
fertility, and pregnancy complications.7,26,27

If leiomyoma variants, STUMPs, and sarcomas 
can be identified radiologically, then conservative 
management of a presumed leiomyoma becomes 
safer. Eventually, this might reduce healthcare costs. 
Though some authors reported that radiological 
findings could predict later histopathological 
diagnosis,28,29 a recent review concluded that 
evidence regarding the usefulness of the radiological 
conclusions was inconclusive.27 A prospective 
studyof 42 patients awaiting surgery, using magnetic 
resonance imaging (MRI) to characterize the myoma 
to its subtypes and sarcoma,28 reported an increased 
sensitivity of 100% in using diffusion-weighted 
and post-contrast graphic sequences compared to 
morphological examination, with a specificity of 
88%, a positive predictive value of 66%, a negative 
predictive value of 100%, and diagnostic accuracy of 
90%. Using a sample of 65 women with 105 lesions, 
Malek et al,29 found that using both the T2 scaled 
ratio and tumor myometrium contrast-enhanced 
ratio in preoperative MRI led to a 100% sensitivity 
and 89% specificity of detecting malignancies. 
However, Sun et al,27 concluded that there needs 
to be a greater consensus regarding the usefulness 
of MRI features and emphasized the need for 
more studies in this context. Hence, we decided to 
compare the epidemiological and clinical features of 
variant leiomyoma to classical leiomyoma and assess 
their radio-histological correlation.
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M ET H O D S
We conducted a retrospective observational study 
to compare the epidemiological and clinical 
features of classical leiomyoma, variant leiomyoma, 
STUMP, and sarcoma and to assess their radio-
histological correlation.

All patients who underwent surgical treatment 
for uterine fibroids at the Royal Hospital, Muscat, 
Oman from 1 January 2011 to 31 December 2016 
were included in the study. The Royal Hospital is 
a tertiary referral center accepting referrals from all 
over Oman for complex gynecology cases. Ethical 
approval was obtained from the Ministry of Health 
Centre for Studies and Research (approval number: 
SRC #17/2019).

Data collection was done retrospectively 
from electronic records maintained on the Royal 
Hospital’s Al Shifa comprehensive healthcare 
information management system. Demographic 
details, symptom profiles (heavy menstrual bleeding, 
dysmenorrhea, subfertility, and anemia defined as 
hemoglobin (Hb) < 11 g/dL), radiological findings 
from pictures archiving system, type of surgery, 
and histopathological reports for all patients  
were collected. Investigators from the Department 
of Radiolog y cross-verified the entries. The 
histopathological report was used as the diagnostic 
standard to categorize patients into those 
with classical leiomyoma, variant leiomyoma,  
and sarcoma.

The analysis was done using SPSS (IBM 
Corp. Released 2023. IBM SPSS Statistics for 
Windows, Version 29.0.2.0 Armonk, NY: IBM 
Corp). Categorical information was presented 
using frequency and percentages. For comparing 
demographic details and symptom profiles of 
classical leiomyoma, variants, and sarcoma, the 
chi-square test was used. Radiological findings and 
histopathological diagnosis were cross-tabulated. As 
there were only two cases of sarcoma and no cases 
of STUMP, patients were classified into two groups 
to assess radio-histological correlation: classical 
leiomyoma and non-classical varieties, which included 
variants and sarcoma. The sensitivity and specificity 
of radiological diagnosis against the standard 
histopathological diagnosis were calculated. Positive 
predictive value, negative predictive value, and area 
under the curve were calculated using MedCalc® 
Statistical Software version 22.023. A p-value of < 
0.05 was considered statistically significant.

R E SU LTS
During the study period, 14 269 women attended the 
gynecology outpatient clinic, of which 2780 (19.5%) 
were clinically diagnosed with a fibroid uterus. 
Fibroid uterus was managed with surgery in 545 
(19.6%) women, and all were included in this study. 
Of the remaining women, 55 (2.0%) underwent 
uterine artery embolization, and 2180 (78.4%) were 
conservatively managed with periodical follow-up. 
Of the surgically-treated women, myomectomy was 
done for 390 (71.6%), and hysterectomy for 155 
(28.4%). Route of myomectomy was hysteroscopic 
in eight (2.1%), vaginal in seven (1.8%), laparoscopic 
in 91 (23.3%), and laparotomy in 284 (72.8%) 
women. The route of hysterectomy was laparoscopic 
in 68 (43.9%) women, vaginal in 41 (26.5%) women, 
and abdominal in 46 (29.7%) women [Figure 1].

The histopathological reports of the surgically 
treated cases were analyzed; 508 (93.2%) cases 
were diagnosed as classical leiomyoma, 35 (6.4%) as 
variant leiomyoma, and two (0.4%) as sarcoma. No 
cases were diagnosed as STUMP [Table 1].

The demographic details and clinical features 
of women with classical leiomyoma, variant 
leiomyoma, and sarcoma are compared in Table 
2. A statistically significant association between 

Total gynecological outpatients 
1 January  2011 - 31 May 2016, N = 14 269

Patients clinically diagnosed with fibroid uterus, n = 2780
n (%)

Uterine artery 
embolization 

55 (2.0%)

Surgically treated  

545 (19.6%)

Conservative treatment  

2180 (78.4%)

Hysterectomy   
155 (28.4%)

Laparoscopic 
hysterectomy   

68 (43.9%)

Vaginal hysterectomy 

41 (26.5%)

Abdominal 
hysterectomy  

46 (29.7%)

Vaginal myomectomy 

7 (1.8%)

Hysteroscopic 
myomectomy  

8 (2.1%)

Laparoscopic 
myomectomy   

91 (23.3%)

Laparotomy 
myomectomy   
284 (72.8%)

Myomectomy   
390 (71.6%)

Figure 1: Distribution of patients with clinically 
diagnosed fibroid uterus according to their 
management plan.
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age and diagnostic categories was observed by chi-
square test (p = 0.032). The youngest age group 
(15–24 years) accounted for 13 (2.4%) cases, and 
the histopathological report was classical leiomyoma 
for all. In the 25–40 years age group, there were 
338 (62.0%) cases. Histopathology was reported 
as classical leiomyoma in 310 (61.0%) cases and 
variants in 28 (80.0%) cases. In women > 40 years, 
there were 195 (35.6%) myomas, of which classical 

Table 1: Prevalence of leiomyoma variants 
according to histopathological reports.

Histopathological 
report

Frequency,  
N = 545

Percentage, 
%

Classical 508 93.2
Non-classical varieties 37 6.8

Variants 35 6.4
Sarcoma 2 0.4

Table 2: Comparison of demographic and clinical features between classical leiomyoma, variant leiomyoma, 
and sarcoma.

Clinical feature Total
 (N = 545) 

n (%) 

Classical leiomyoma
(n = 508)

n (%) 

Variant leiomyoma
(n = 35) 

n (%) 

Sarcoma
(n = 2)
n (%) 

Age, years
15–24 13 (2.4) 13 (2.6) 0 (0.0) 0 (0.0)
25–40 338 (62.0) 310 (61.0) 28 (80.0) 0 (0.0)
> 40 194 (35.6) 185 (36.4) 7 (20.0) 2 (100)

Marital status
Married 409 (75.0) 380 (74.8) 27 (77.1) 2 (100)
Single 135 (24.8) 127 (25.2) 8 (22.9) 0 (0.0)

Paritya

Nulliparous 275 (50.7) 259 (51.0) 16 (45.7) 0 (0.0)
1–4 154 (28.3) 137 (27.0) 17 (48.6) 0 (0.0)
≥ 5 114 (20.9) 110 (21.7) 2 (5.7) 2 (100)

Symptomsb

HMB 280 (51.4) 263 (51.8) 15 (42.9) 2 (100)
Dysmenorrhea 205 (37.6) 191 (37.6) 14 (40.0) 0 (0.0)
Subfertility 78 (14.3) 76 (15.0) 2 (5.7) 0 (0.0)
Anemia (Hb < 11) 238 (43.7) 218 (42.9) 18 (51.4) 2 (100)

Clinical sizea

Not palpable 195 (35.4) 186 (36.6) 7 (20.0) 2 (100)
Below umbilicus 208 (38.2) 192 (37.8) 16 (45.7) 0 (0.0)
Above umbilicus 77 (14.1) 71 (14.0) 6 (17.1) 0 (0.0)

Imaging modality used
Ultrasound scan 395 (72.5) 369 (72.6) 25 (71.4) 1 (50.0)
MRI 150 (27.5) 139 (27.4) 10 (28.6) 1 (50.0)

Number of myomasa

< 5 57 (10.5) 50 (76.9) 6 (85.7) 1 (100)
5–10 12 (2.2) 11 (16.9) 1 (14.3) 0 (0.0)
> 10 4 (0.7) 4 (6.2) 0 (0.0) 0 (0.0)

Size of the largest myomaa

< 5 cm 30 (5.5) 27 (20.0) 2 (25.0) 1 (100)
5–10 cm 70 (12.8) 65 (48.1) 5 (62.5) 0 (0.0)
> 10 cm 44 (8.1) 43 (31.9) 1 (12.5) 0 (0.0)

Location of myomaa

Intramural 24 (4.4) 19 (14.5) 4 (50.0) 1 (100)
Submucous 8 (1.5) 7 (5.3) 1 (12.5) 0 (0.0)
Subserous 33 (6.1) 32 (24.4) 1 (12.5) 0 (0.0)
Multiple 75 (13.8) 73 (55.7) 2 (25.0) 0 (0.0)

aMissing values present due to deficient documentation in case files; bPercentages may not add up to 100 as multiple symptoms may be present. 
 HMB: heavy menstrual bleeding; Hb: hemoglobin; MRI: magnetic resonance imaging. 
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leiomyomas were 185 (36.4%), and variants were 
seven (20.0%). Both the sarcomas were in women 
aged > 40 years.

The chi-square test showed a statistically 
significant difference between parity and diagnostic 
groups (p = 0.002). Nulliparous women accounted 
for 259 (51.0%) cases of classical leiomyoma and 
16 (45.7%) variants. Women with parity 1–4 
contributed to 137 (27.0%) cases of classical 
leiomyoma and 17 (48.6%) variants. There was 
no sarcoma in both of these groups, as both the 
women diagnosed with sarcoma had parity over five. 
In women with parity of more than five, classical 
leiomyoma and variants were 110 (21.7%) and two 
(5.7%), respectively.

There were no significant differences between the 
three groups of women in the prevalence of heavy 
menstrual bleeding, dysmenorrhea, subfertility, and 
anemia (p-value > 0.148). Overall, 280 (51.4%) 
women presented with heavy menstrual bleeding, 
238 (43.7%) women had anemia, 205 (37.6%) 
reported dysmenorrhea, and 78 (14.3%) reported 
subfertility. There was no statistically significant 
difference between the three groups in the clinical 
size of the uterus (p = 0.127). Both women diagnosed 
with sarcoma presented with non-palpable uteri.

Ultrasound scan was the only imaging modality 
used in 395 (72.8%) cases whereas MRI was also 
done in 150 (27.5%). The number, size, and location 

of myomas were not statistically different between 
groups. The number of myomas was documented as 
< 5 five in 57 (10.5%), 5–10 in 12 (2.2%), and > 
10 in four (0.7%) women. Myomas of > 10 cm were 
documented in 44 (8.1%) women. Myomas were 
documented as intramural in 24 (4.4%) women, 
submucous in eight (1.5%) women, subserous in 33 
(6.1%) women, and multiple locations in 75 (13.8%) 
women [Table 2].

The MRI and histopathology reports are cross-
tabulated in Table 3. As the number of sarcomas 
in this cohort was only two, for radio-histological 
correlation, they were grouped along with variant 
leiomyomas under non-classical varieties. Out of 
the 139 cases of classical leiomyoma, MRI correctly 
identified 125 (89.9%) cases. Fourteen (10.1%) cases 
were suspected to be non-classical varieties on MRI, 
but they were classical leiomyomas. MRI correctly 
predicted 36.4% cases of non-classical leiomyoma 
but did not identify 63.6% cases.

The radio-histological correlation is detailed 
in Table 4. We found that the sensitivity (95% 
CI) of MRI to predict classical leiomyoma was 
89.93% (83.68–94.38), and its specificity was 
36.36% (10.93–69.21). For non-classical varieties, 
the sensitivity was 22.22% (2.81–60.01), and the 
specificity was 88.65% (82.23–93.37). MRI has a 
positive predictive value of 94.70% (91.93–96.55), 
and a negative predictive value of 22.22% (10.17–

Table 3: Cross-tabulation for MRI and histopathology reports.

Histopathology report

Classical leiomyoma
n = 139 (%)

Non-classical varieties
n = 11 (%)

MRI report Classical leiomyoma 125 (89.9) 7 (63.6)
Non-classical varieties 14 (10.1) 4 (36.4)

Non-classical varieties include variant leiomyoma and sarcoma.

Table 4: The radio-histological correlation of MRI to classical (n = 139) and variant (n = 11) leiomyoma.

MRI report Sensitivity, % 
(95% CI)

Specificity, % 
(95% CI)

Area 
under 

the curve

Positive 
likelihood 

ratio

Negative 
likelihood 

ratio

Positive 
predictive 
value, % 

(95% CI)

Negative 
predictive 
value, % 

(95% CI)

Accuracy

Classical 
leiomyoma

89.93  
(83.68–94.38)

36.36  
(10.93–69.21)

0.63 
(0.55–
0.71)

1.41  
(0.90–2.22)

0.28  
(0.11–0.70)

94.70 
(91.93–
96.55)

22.22 
(10.17–
41.91)

86.00 
(79.40–
91.12)

Non-classical 
varieties
(including 
sarcoma)

22.22  
(2.81–60.01)

88.65  
(82.23–93.37)

0.55 
(0.47–
0.64)

1.96  
(0.53–7.23)

0.88  
(0.62–1.25)

11.11  
(3.27–31.58)

94.70 
(92.61–
96.22)

84.67 
(77.87–
90.03)
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41.91) for classical leiomyoma. For non-classical 
varieties, the positive predictive value was 11.11% 
(3.27–31.58), and the negative predictive value  
was 94.70% (92.61–96.22). The positive likelihood 
ratio and negative likelihood ratio for classical 
leiomyoma are 1.41 (0.90–2.22), and 0.28 (0.11–
0.70), respectively. For non-classical varieties, the 
positive likelihood ratio was 1.96 (0.53–7.23) and 
the negative likelihood ratio was 0.88 (0.62–1.25). 
The area under the curve for classical and variant 
leiomyoma was 0.63 (0.55–0.71) and 0.55 (0.47–
0.64). The accuracy of MRI in predicting classical 
leiomyoma was 86.00 (79.40–91.12) and the non-
classical varieties was 84.67 (77.87–90.03).

D I S C U S S I O N
This study retrospectively examined the radio-
histological correlation of classical and variant 
leiomyomas in all patients who underwent surgical 
treatment of fibroids. MRI could successfully predict 
89.9% of classical leiomyoma and could predict only 
36.4% of non-classical varieties (variant leiomyoma, 
STUMP, and sarcoma).

Among the women who attended the gynecology 
outpatient department of the Royal Hospital, 2780 
(19.5%) were diagnosed as having a fibroid uterus. 
This prevalence rate is comparable to those found 
in other hospital-based samples from this region. 
A similar retrospective study from Saudi Arabia 
found a prevalence of 21.2% for uterine fibroids,30 
and a systematic review of common gynecological 
disorders in the Middle East found a prevalence of 
30.6% (95% CI: 24.9–36.7) for fibroids.3

Of the 545 surgically treated women, we found 
variant leiomyoma in 35 (6.4%) and sarcoma in 
two (0.4%), which is comparable to other studies. 
A 13-year study from a hospital in Turkey found 
a similar prevalence of variant leiomyoma, where 
5.65% (185/3275) of cases were variants.31 Uterine 
sarcomas have incidence rates ranging from 0.1% to 
0.49% in women undergoing surgery for presumed 
uterine leiomyoma.32,33 A large population-based 
study in Minnesota, USA, over 14 years, also found 
the incidence of unexpected sarcomas to be 0.39% (1 
in 256 surgeries).33

We observed that age and parity showed 
differences between classical leiomyoma, variants, 
and sarcoma. Fibroids and variants were found 
more in the 25–40-year age group. Edzie et al,34 in 

a retrospective cohort study from Ghana, stated 
similarly that women in their prime reproductive 
ages are most affected by fibroids. In our cohort, 
both women with sarcoma were over 40 years old. 
Multinu et al,33 reported that > 45 years of age is a risk 
factor for sarcoma. However, Żak et al,22 concluded 
that age cannot be used as an independent predictor 
for sarcoma. Fibroid variants and sarcomas were 
found to be more prevalent in parous women in this 
study. A population-based analysis of 399 uterine 
leiomyosarcoma patients and 1657 matched controls 
did not show a statistically significant association 
between parity and leiomyosarcoma (odds ratio = 
1.03; 95% CI: 0.96–1.11).24 A retrospective case-
control study conducted in Thailand included 
18 218 women who underwent surgical treatment 
of fibroid uterus, also found no such association.25 
Results of the current study were different, probably 
due to differences in study design and our small 
sample size.

Heavy menstrual bleeding, anemia, subfertility, 
and dysmenorrhea were the main presenting features, 
and there were no significant differences in symptoms 
between classical leiomyoma, variant leiomyoma, 
and sarcoma. Other studies also found no differences 
in symptoms.22,27 We did not find any relationship 
between the clinical size or the location of fibroids 
and the histopathological diagnosis. Contrary to our 
observation, Multinu et al,33 found that the incidence 
of sarcoma progressively increased with increasing 
uterine weight from 0.09% in women with uterine 
weight < 250 g to 0.7%, 1.4%, 6.3%, 11.1%, and 
14.3%, in women with uterine weight 250–499, 
500–999, 1000–1499, 1500–1999, and ≥ 2000 g, 
respectively (p < 0.001). Bacanakgil et al,31 reported 
a higher incidence of myxoid leiomyoma, STUMP, 
and vascular leiomyoma in patients with a tumor 
diameter of ≥ 10 cm. Zhang et al,35 also observed that 
a tumor size ≥ 7 cm was an independent predictor of 
uterine leiomyosarcoma. Chen et al,36 compared 66 
cases of hysterectomy for uterine sarcoma with 66 
cases of hysterectomy for benign fibroid, and found 
that sarcoma was associated with sub-serosal rapidly-
growing solitary fibroid.

In the current study, the sensitivity of MRI in 
predicting non-classical leiomyomas was low, but 
specificity was high. Good specificity and a good 
negative predictive value for MRI in non-classical 
varieties suggest that ruling out a non-classical 
variant through MRI is relevant to the clinical 
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decision. However, both the positive (1.96; 95% CI: 
0.53–7.23) and negative likelihood ratios (0.88; 95% 
CI:  0.62–1.25) suggest that MRI test results confer 
no significant changes to the post-test probability of 
non-classical varieties. The area under the curve of 
0.55 suggests that the test has weak discriminatory 
power to distinguish the non-classical variety from 
classical leiomyoma. A recent review on the utility 
of MRI features to distinguish between classical 
and non-classical leiomyoma concludes that 
current evidence is mixed.27 However, some studies 
report achieving a sensitivity of 100% and good 
specificity for preoperative MRI to predict later 
histopathological diagnosis.28,29

The challenges in preoperative prediction of 
leiomyoasarcoma was explained in a review article 
by Yang et al.37 Similar clinical presentations and 
distinctly different management strategies for 
classical leiomyoma and other histological types, 
including sarcoma, pose a significant clinical 
dilemma for physicians and patients. Patients are at 
risk of receiving unnecessary invasive, non-fertility 
sparing surgical treatments for benign leiomyoma 
and conservative or less invasive surgery for uterine 
leiomyoasarcoma, resulting in upstaging malignancy 
and lower disease-free survival.

Our study is unique as we compared the 
three aspects of the disease, clinical presentation, 
radiological findings, and histopathological 
diagnosis, and we assessed the accuracy of MRI in 
distinguishing between classical and non-classical 
varieties of leiomyoma. We are limited by the fact 
that this was a retrospective single-center study with 
a limited number of participants. As data collection 
was done by retrospective record review, deficiencies 
in documentation might have affected results. We 
cannot be certain that subtle observer variations in 
histopathological examination affected the results. 
Distribution of the sample sizes over the leiomyoma 
types may be a limitation while testing associations.

C O N C LU S I O N
The epidemiological data and clinical features did 
not help distinguish between classical leiomyoma 
and non-classical varieties. In this study, MRI was 
found to have low sensitivity, but high specificity 
in predicting variant leiomyoma and sarcoma. MRI 
has a weak discriminatory power to distinguish 
between classical and non-classical leiomyoma. 

Prospective studies including larger populations, 
multivariate analysis, and incorporation of advanced 
MRI parameters with artificial intelligence might 
be required to ensure more accurate preoperative 
prediction of variants and sarcoma. Incorporation 
of the evolving biochemical and genetic parameters17 
and validating evolving scoring systems31 also might 
improve the preoperative prediction of variant 
leiomyoma, STUMP, and sarcoma.
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