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ABSTRACT
	Background: Uterine fibroids are common benign tumors in reproductive-age women, with clinical presentation varying by location as defined by the FIGO 2018 classification. Evidence from Vietnam remains limited regarding their clinical characteristics and associated factors.
Aims: to describe the clinical characteristics of uterine fibroids and to identify factors associated with fibroid classification according to the FIGO 2018 system among patients treated at the National Hospital of Obstetrics and Gynecology, Vietnam.
Study design:  A retrospective cross-sectional study 
Place and Duration of Study: This study was conducted at the National Hospital of Obstetrics and Gynecology between 01/2023 and 12/2024.
Methodology: We collected data among 292 patients who underwent uterine-preserving surgery for uterine fibroids. Fibroids were classified according to the FIGO 2018 system and grouped into submucosal (types 0–2) and intramural/other fibroids (types 3–8). Descriptive statistics, Chi-square tests, and multivariable logistic regression analyses were performed to identify factors associated with fibroid type.
Results: Among 292 patients, the most common fibroid types according to the FIGO classification were type L5 (28.4%), followed by type L3 (21.9%) and type L4 (20.5%). Submucosal fibroids were more frequently detected within one month and were associated with a higher proportion of severe or very severe anemia compared with intramural or other fibroids. They were also more commonly associated with smaller uterine size and smaller fibroid size. Multivariable analysis showed that heavy menstrual bleeding (HMB) (OR = 2.36, 95% CI: 1.29–4.30), severe anemia (OR = 3.08, 95% CI: 1.14–8.33), and very severe anemia (OR = 4.91, 95% CI: 1.11–21.64) were significantly associated with submucosal fibroids, while tumors detected after more than 12 months, larger uterine size, and larger fibroid size were negatively associated with this subtype (p<0.05). Conclusion: Fibroid location according to the FIGO 2018 classification is strongly associated with clinical characteristics of uterine fibroids. Submucosal fibroids are more likely to present with heavy menstrual bleeding and severe anemia and tend to be detected earlier, highlighting the importance of early evaluation and appropriate management in patients with abnormal uterine bleeding.
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1. INTRODUCTION 

Uterine fibroids, also known as leiomyomas, are the most common benign tumors of the female reproductive system, arising from the smooth muscle cells of the myometrium. These tumors are highly prevalent among women of reproductive age and represent a major gynecological health problem worldwide (Stewart et al., 2017).
Epidemiological studies have estimated that approximately 20-40% of women of reproductive age are clinically diagnosed with uterine fibroids, while the cumulative incidence may reach up to 70-80% by the age of 50 years (Murji et al., 2019; Stewart et al., 2017). Although many fibroids remain asymptomatic, about one-quarter to one-half of affected women develop symptoms that significantly affect their health and quality of life (Bulun, 2013). However, the distribution of fibroid types and their associated clinical characteristics may vary across populations due to differences in demographic factors, reproductive history, and healthcare access (Egbe et al., 2018).
Common clinical manifestations include abnormal uterine bleeding, particularly heavy menstrual bleeding, pelvic pressure, dysmenorrhea, urinary symptoms, infertility, and pregnancy complications (Stewart et al., 2017; Egbe et al., 2018). Among these symptoms, heavy menstrual bleeding is the most frequently reported and may lead to iron-deficiency anemia and an increased need for medical or surgical intervention (Munro et al., 2018). The clinical presentation of uterine fibroids is highly heterogeneous and largely depends on the number, size, and anatomical location of the tumors within the uterus.
To standardize the description of fibroid location and improve communication among clinicians and researchers, the International Federation of Gynecology and Obstetrics (FIGO) developed a classification system for uterine fibroids based on their relationship with the endometrium, myometrium, and uterine serosa (Munro et al., 2018). This system categorizes fibroids into several types, ranging from submucosal to intramural and subserosal lesions.
In 2018, FIGO updated this classification system to further improve its clinical applicability and facilitate consistent reporting in both clinical practice and research (Munro et al., 2018a). The FIGO classification is particularly useful in guiding treatment decisions, as different fibroid locations are associated with distinct clinical manifestations and may require different therapeutic approaches, including hysteroscopic resection, laparoscopic surgery, or other uterus-preserving interventions.
Previous studies have demonstrated that fibroid location according to the FIGO classification may be associated with specific clinical characteristics such as abnormal uterine bleeding, anemia severity, uterine size, and tumor size (Stewart et al., 2017; Pavone et al., 2018). In particular, submucosal fibroids are more frequently associated with heavy menstrual bleeding and anemia, whereas intramural or subserosal fibroids may present with pelvic pressure or be detected incidentally during imaging examinations.
However, the distribution of fibroid types and their associated clinical characteristics may vary across populations due to differences in demographic factors, reproductive history, and healthcare access. Evidence regarding these associations in Southeast Asian populations, particularly in Vietnam, remains limited.
In Vietnam, uterine fibroids are commonly encountered in gynecological practice and represent a frequent indication for surgical treatment. Nevertheless, studies describing the clinical characteristics of fibroids according to the FIGO 2018 classification and identifying factors associated with specific fibroid types are still scarce. Therefore, this study aimed to describe the clinical characteristics of uterine fibroids and to identify factors associated with fibroid classification according to the FIGO 2018 system among patients treated at the National Hospital of Obstetrics and Gynecology, Vietnam.
2. material and methods 

2.1. Study design 
	A retrospective cross-sectional design was used to analyze data from 292 patients with uterine fibroids who underwent surgery at the National Hospital of Obstetrics and Gynecology during the period from January 2023 to December 2024.
2.2. Study participants
The study population comprised patients who underwent uterine-preserving surgery for uterine fibroids at the National Hospital of Obstetrics and Gynecology during the study period. Surgical approaches included open surgery, laparoscopic surgery, and hysteroscopic surgery.
Inclusion criteria: Patients were eligible for inclusion if they met the following criteria:
(1) complete medical records with adequate demographic, clinical, and paraclinical information;
(2) histopathological confirmation of uterine fibroids;
(3) underwent uterine fibroid removal with uterine preservation via open surgery, laparoscopy, or hysteroscopy; and
(4) had available postoperative follow-up information and were discharged or transferred according to the treating physician’s clinical decision.
	Exclusion criteria: Patients were excluded if they met any of the following conditions:
(1) incomplete medical records;
(2) patients initially planned for uterine fibroid removal but who required subtotal or total hysterectomy intraoperatively due to inability to preserve the uterus;
(3) cases in which postoperative histopathological examination indicated a diagnosis other than uterine fibroids;
(4) patients who underwent surgery at another healthcare facility prior to transfer; or
(5) patients transferred to another hospital after surgery without sufficient postoperative information for outcome assessment.
2.3. Sample size 
	The sample size was determined using a consecutive sampling approach. All patients who met the eligibility criteria and underwent uterine fibroid removal at the National Hospital of Obstetrics and Gynecology between January 2023 and December 2024 were included in the study. During the study period, a total of 292 patients fulfilled the inclusion criteria and were included in the final analysis.
2.4. Data collection
	A retrospective record-based sampling method was employed to identify eligible participants. Patients who underwent uterine fibroid removal at the National Hospital of Obstetrics and Gynecology were identified through the hospital information system (VNPT–HIS) by searching for relevant diagnostic and procedural codes. After generating a list of potential cases, the corresponding medical records were retrieved from the hospital archive. Each record was subsequently reviewed to confirm eligibility according to the predefined inclusion and exclusion criteria before being included in the final dataset for analysis.
2.5. Data measurement
Data were extracted from patients’ medical records using a standardized data collection form. The collected variables included demographic, clinical, and surgical characteristics.
Additional clinical variables relevant to fibroid characteristics were also extracted from the medical records. Specifically, fibroid size was determined based on preoperative imaging findings or intraoperative measurements and was categorized into four groups: ≤40 mm, 41-60 mm, 61-80 mm, and ≥81 mm. Anemia status was classified according to the criteria of the World Health Organization (WHO) based on preoperative hemoglobin levels. Patients were categorized into five groups: no anemia, mild anemia, moderate anemia, severe anemia, and very severe anemia (Aldakhil et al., 2025). The primary outcome variable of the study was the type of uterine fibroid according to the FIGO 2018 classification system. Based on the anatomical relationship between the fibroid and the uterine layers, fibroids were categorized into two groups for analysis: submucosal fibroids (FIGO types 0–2) and intramural or other fibroids (FIGO types 3-8) (Liu et al., 2025).
2.6. Data analysis
Statistical analyses were performed using SPSS software (version 22.0; IBM Corp., Armonk, NY, USA). Descriptive statistics were used to summarize participants’ characteristics, with categorical variables presented as frequencies and percentages. Associations between fibroid type (submucosal vs. intramural/other) and related factors were assessed using the Chi-square test or Fisher’s exact test, as appropriate. Variables associated with fibroid type were further included in a multivariable logistic regression model to identify independent factors. Results were reported as odds ratios (ORs) with 95% confidence intervals (CIs). A p-value < 0.05 was considered statistically significant.
3. results 
3.1. Participants’ characteristics
Among the 292 participants, most were aged 30-39 years (47.9%). Women with two children accounted for the largest proportion (46.9%). Heavy menstrual bleeding was the most common menstrual symptom (48.3%), and most participants had no history of abdominal surgery (75.0%). Tumors were most frequently detected after more than 12 months (39.0%). Mild anemia was the most common type of anemia (27.1%), and most patients did not require preoperative blood transfusion (83.6%). The majority had a uterine size equivalent to 8-12 weeks (58.9%), and fibroid size of 61-80 mm was most common (31.5%) (see Table 1).
Table 1. Participants’ characteristics (n=292)
	[bookmark: _Toc209684303]Characteristic
	Number (n)
	Percentage (%)

	Age
	<30
	34
	11.6

	
	30-39
	140
	47.9

	
	40-49
	115
	39.4

	
	≥50
	3
	1.0

	Obstetric history
	Nulliparous
	65
	22.3

	
	1 child
	58
	19.9

	
	2 children
	137
	46.9

	
	≥3 children
	32
	10.9

	Menstrual history
	Normal
	140
	47.9

	
	Heavy menstrual bleeding
	141
	48.3

	
	Intermenstrual bleeding
	10
	3.4

	
	Postmenopausal
	1
	0.4

	History of abdominal surgery
	None
	219
	75.0

	
	1 time
	38
	13.0

	
	≥2 times
	35
	12.0

	Time of tumor detection
	<1 month
	99
	33.9

	
	1-12 months
	79
	27.1

	
	>12 months
	114
	39.0

	Anemia
	No anemia
	130
	44.5

	
	Mild
	79
	27.1

	
	Moderate
	50
	17.1

	
	Severe
	23
	7.9

	
	Very severe
	10
	3.4

	Preoperative blood transfusion
	None
	244
	83.6

	
	1 unit
	15
	5.1

	
	2 units
	26
	8.9

	
	≥3 units
	7
	2.4

	Uterine size (gestational equivalent)
	<8 weeks
	51
	17.5

	
	8-12 weeks
	172
	58.9

	
	>12 weeks
	69
	23.6

	Fibroid size (mm)
	≤40
	53
	18.2

	
	41-60
	70
	24.0

	
	61-80
	92
	31.5

	
	≥81
	77
	26.4


3.2. Characteristics of uterine fibroids according to the FIGO 2018 classification
Uterine fibroids classified according to the FIGO 2018 system showed that type L5 accounted for the largest proportion, with 83 out of 292 patients (28.4%). This was followed by type L3, with 64 patients (21.9%), and type L4, with 60 patients (20.5%).

Figure 1. Classification of uterine fibroids according to the FIGO 2018 system
3.3.  Associated factors of uterine fibroid classification according to the FIGO 2018 system
Significant differences between fibroid types were observed for age, menstrual history, time of tumor detection, anemia status, preoperative blood transfusion, uterine size, and fibroid size (P<.05). Submucosal fibroids were more frequently detected within 1 month (45.5%) compared with intramural/other fibroids (29.8%). Patients with submucosal fibroids also had a higher proportion of severe and very severe anemia (20.8% vs. 7.9%). In addition, submucosal fibroids were more commonly associated with smaller uterine size (<8 weeks: 53.2% vs. 5.1%) and smaller fibroid size (≤40 mm: 54.5% vs. 5.1%) (P<.001).
Table 2. Factors related to uterine fibroid classification according to the FIGO 2018 system
	Characteristic
	Fibroid type
	P-value

	
	Submucosal
(n=77)
	Intramural/other
(n=215)
	

	
	n
	%
	n
	%
	

	Age
	> 30
	9
	11.7
	25
	11.6
	.02a

	
	30 - 39
	37
	48.1
	103
	47.9
	

	
	40 - 49
	30
	39.0
	85
	39.5
	

	
	≥ 50
	1
	1.3
	2
	0.9
	

	Obstetric history
	Nulliparous
	18
	23.4
	47
	21.9
	.87a

	
	1 child
	16
	20.8
	42
	19.5
	

	
	2 children
	36
	46.8
	101
	47.0
	

	
	≥3 children
	7
	9.1
	25
	11.6
	

	Menstrual history
	Normal
	36
	46.8
	104
	48.4
	.02b

	
	Heavy menstrual bleeding
	38
	49.4
	103
	47.9
	

	
	Intermenstrual bleeding
	2
	2.6
	8
	3.7
	

	
	Postmenopausal
	1
	1.3
	0
	0.0
	

	History of abdominal surgery
	None
	58
	75.3
	161
	74.9
	.91a

	
	1 time
	9
	11.7
	29
	13.5
	

	
	≥2 times
	10
	13.0
	25
	11.6
	

	Time of tumor detection
	<1 month
	35
	45.5
	64
	29.8 
	<.001a

	
	1 – 12 months
	27
	35.0
	52
	24.2
	

	
	>12 months
	15
	19.5
	99
	46.0
	

	Anemia
	Unanemia
	24
	31.2
	106
	49.3
	<.001b

	
	Mild
	19
	24.7
	60
	27.9
	

	
	Moderate
	18
	23.3
	32
	14.9
	

	
	Severe
	9
	11.7
	14
	6.5
	

	
	Very severe
	7
	9.1
	3
	1.4
	

	Preoperative blood transfusion
	None
	57
	74.0
	188
	87.4
	.04b

	
	1 unit
	4
	5.2
	10
	4.7
	

	
	2 units
	12
	15.6
	14
	6.5
	

	
	≥3 units
	4
	5.2
	3
	1.4
	

	Uterine size (gestational equivalent)
	<8 weeks
	41
	53.2
	11
	5.1
	<.001a

	
	8–12 weeks
	29
	37.7
	142
	66.0
	

	
	>12 weeks
	7
	9.1
	62
	28.9
	

	Fibroid size (mm)
	≤ 40
	42
	54.5
	11
	5.1
	<.001a

	
	41 - 60
	16
	20.8
	54
	25.1
	

	
	61 - 80
	8
	10.4
	84
	39.1
	

	
	≥ 81
	11
	14.3
	66
	30.7
	





























aChi-square test; bFisher exact test
Multivariable logistic regression analysis in Table 3 showed that heavy menstrual bleeding was significantly associated with submucosal fibroids (OR=2.36, 95% CI: 1.29–4.30, P=.01). Patients with severe and very severe anemia also had higher odds of submucosal fibroids (OR=3.08, 95% CI: 1.14–8.33, p=.03; and OR=4.91, 95% CI: 1.11–21.64, P=.04, respectively). In contrast, tumors detected after more than 12 months were less likely to be submucosal (OR=0.34, 95% CI: 0.17–0.66, P=.002). Larger uterine size and larger fibroid size were also negatively associated with submucosal fibroids. Specifically, uterine size >12 weeks (OR=0.18, P<.001) and fibroid size >40 mm (P≤.01) significantly reduced the likelihood of submucosal fibroids.
Table 3. Multivariable logistic regression analysis for factors associated with submucosal fibroids
	Variables
	Adjusted OR
	95% CI
	P-value

	Age (<40 years - ref)

	≥40
	1.35
	0.72 – 2.54
	.34

	Menstrual history (Normal - ref)

	Heavy menstrual bleeding
	2.36
	1.29 – 4.30
	.01

	Intermenstrual bleeding
	1.41
	0.46 – 4.29
	.55

	Postmenopausal
	0.68
	0.07 – 6.72
	.74

	Time of tumor detection (<1 month - ref)

	1–12 months
	0.59
	0.31 – 1.11
	.10

	>12 months
	0.34
	0.17 – 0.66
	.002

	Anemia (No anemia - ref)

	Mild
	1.28
	0.63 – 2.60
	.49

	Moderate
	2.01
	0.96 – 4.20
	.07

	Severe
	3.08
	1.14 – 8.33
	.03

	Very severe
	4.91
	1.11 – 21.64
	.04

	Preoperative blood transfusion (No - ref)

	Yes
	1.64
	0.85 – 3.15
	.14

	Uterine size (gestational equivalent) (<8 weeks - ref)

	8–12 weeks
	0.46
	0.22 – 0.95
	.04

	>12 weeks
	0.18
	0.07 – 0.47
	<.001

	Fibroid size (mm) (≤40 - ref)

	41–60
	0.39
	0.18 – 0.83
	0.01

	61–80
	0.15
	0.06 – 0.39
	<.001

	≥81
	0.18
	0.07 – 0.45
	<.001



4. DISCUSSION
The results of our study showed that uterine fibroids classified according to the FIGO 2018 system were most commonly type L5, accounting for 28.4%, followed by type L3 (21.9%) and type L4 (20.5%). This indicates that fibroids located predominantly within the myometrium or with a subserosal component represented the majority of cases in our study population. According to the FIGO classification system, types L3 and L4 are categorized as intramural fibroids, while type L5 refers to subserosal fibroids with more than 50% of their volume located within the myometrium (Munro et al., 2018). This classification is based on the relationship of the fibroid to the endometrium, myometrium, and serosa, providing a standardized approach for describing lesion location and guiding appropriate treatment strategies (Munro et al., 2018; Stewart et al., 2017).
Our findings are consistent with previous studies reporting that intramural fibroids are the most common type of uterine fibroids (Stewart et al., 2017; Uimari et al., 2022). Epidemiological studies have shown that intramural fibroids occur more frequently than other types, such as submucosal or pedunculated fibroids, because these tumors originate from smooth muscle cells within the myometrium and typically grow either within the myometrial layer or toward the serosal surface (Uimari et al., 2022).
In Vietnam, several studies have reported similar findings. A study investigating imaging characteristics of uterine leiomyomas using ultrasound and magnetic resonance imaging conducted at military hospitals and tertiary medical centers found that the majority of fibroids were located within the myometrium, accounting for approximately 72% of cases. These findings further support the observation that intramural fibroids represent the most common type encountered in clinical practice in Vietnam.
The relatively high proportion of L3, L4, and L5 fibroids in our study may be explained by the natural development of uterine fibroids, which typically originate within the myometrium and may extend toward the serosal or endometrial surfaces as they grow (Stewart et al., 2017; Uimari et al., 2022). As a result, fibroids with an intramural component are more frequently identified in clinical practice. Our findings are consistent with previous international and Vietnamese studies showing that intramural and subserosal fibroids are the most common types (Do et al, 2025; Nguyen et al., 2025; Stewart et al., 2017). The FIGO classification system therefore provides a useful framework for standardizing fibroid description and guiding treatment decisions (Munro et al., 2018).
In addition, this study demonstrated that submucosal fibroids were significantly associated with earlier detection, heavier menstrual bleeding, and more severe anemia compared with other fibroid types. Patients with submucosal fibroids were more likely to be diagnosed within one month and had a higher proportion of severe or very severe anemia. These findings are consistent with previous studies indicating that fibroid location plays an important role in symptom development (Do et al, 2025; Nguyen et al., 2025; Puri et al., 2014; Egbe et al., 2018). Because submucosal fibroids distort the endometrial cavity and increase the endometrial surface area, they are strongly associated with heavy menstrual bleeding and reduced hemoglobin levels (Puri et al., 2014).
Recent literature has similarly emphasized the clinical importance of fibroid location in determining clinical presentation (Barseghyan et al., 2023). A recent review reported that submucosal fibroids are the subtype most frequently associated with abnormal uterine bleeding and anemia and often require earlier medical or surgical intervention (Barseghyan et al., 2023). Another review published in 2022 estimated that approximately 30% of women with uterine fibroids experience heavy menstrual bleeding, with submucosal fibroids showing the strongest association with abnormal uterine bleeding due to their direct effect on the endometrial cavity (Uimari et al., 2022).
In our study, submucosal fibroids were also associated with smaller uterine size and smaller fibroid size, which may reflect earlier clinical detection since even relatively small submucosal lesions can cause significant bleeding symptoms (Barseghyan et al., 2023; Uimari et al., 2022). In contrast, intramural and subserosal fibroids often remain asymptomatic for longer periods and may only be diagnosed when the uterus or tumor has enlarged substantially [4]. Multivariable analysis further supported these observations, showing that heavy menstrual bleeding and severe anemia significantly increased the likelihood of submucosal fibroids, whereas larger uterine and tumor sizes were negatively associated with this subtype. Overall, these findings highlight the strong relationship between fibroid location and clinical presentation, particularly the role of submucosal fibroids in abnormal uterine bleeding and anemia (Puri et al., 2014; Uimari et al., 2022).
This study has several limitations. First, the retrospective cross-sectional design may be subject to information bias due to reliance on existing medical records, which might contain incomplete or inaccurately recorded data. Second, the study was conducted at a single tertiary referral center, which may limit the generalizability of the findings to the broader population, as patients treated at such centers often present with more severe or complex conditions. Third, only patients who underwent uterine-preserving surgery were included, potentially introducing selection bias and excluding asymptomatic patients or those managed conservatively. In addition, some potentially relevant factors, such as hormonal status, lifestyle characteristics, and long-term clinical outcomes, were not assessed. Finally, the cross-sectional nature of the study precludes causal inference between fibroid characteristics and associated clinical factors.
4. Conclusion
This study highlights the important role of fibroid location in determining clinical presentation among patients with uterine fibroids. Submucosal fibroids were significantly associated with earlier detection, heavier menstrual bleeding, and more severe anemia compared with other fibroid types. In contrast, intramural and subserosal fibroids were more often detected later and tended to be associated with larger uterine and tumor sizes. These findings emphasize that even relatively small submucosal fibroids can cause significant clinical symptoms due to their direct impact on the endometrial cavity. Based on these findings, clinicians should pay particular attention to patients presenting with heavy menstrual bleeding or anemia, as these symptoms may suggest the presence of submucosal fibroids and warrant early diagnostic evaluation. Early identification and appropriate management of submucosal fibroids may help reduce the risk of severe anemia and improve patient outcomes. Further studies with larger sample sizes and multicenter data are recommended to better understand the clinical characteristics and management strategies of different fibroid types in diverse populations.
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