
Summary 
Introduction 

Uterine leiomyomas (fibroids, fibroleiomyomas, Latin myoma) are a group of benign 

neoplasms originating from the mesenchymal tissue of the smooth muscle of the uterus.  

Women have suffered from fibroids since the earliest times. The first information about 

leiomyomas comes from antiquity. Records from the Middle Ages mention women who 

“were expelling bird eggs from their vaginas”, which according to the Inquisition was a proof 

of being possessed by evil forces. At the end of the XVIII century Scottish physician and 

pathomorphologist Matthew Baille first described “uterine tumours”. In the XIX century 

those “tumours” were named “fibroids” by von Rokitansky and Klob, soon afterwards 

Virchov showed that they originated from the smooth muscle of the uterus and the term 

“leiomyoma” would be more appropriate. For the following decades research concerning 

pathogenesis, risk factors and symptoms of fibroids and their effect on fertility was 

conducted. Different agents and compounds used for conservative treatment were also studied 

and efficacy of various less invasive procedures was evaluated.  

Fibroids mostly affect women of the reproductive age and the risk of their occurrence 

increases with age. Exact pathogenesis of fibroid development is still unknown, however, 

there are certain factors, which may have an impact on their occurrence and growth. These 

include age, race, genetic and hormonal factors, as well as the environment and lifestyle; 

comorbidity also seems to play a significant role.  

Symptoms caused by leiomyomas are nonspecific. The most common symptom is 

increased menstrual bleeding, frequently containing thrombi, some of affected women suffer 

from pain, especially dyspareunia and problems unrelated to the menstrual cycle. Bigger 

fibroids together with the enlarged uterus can exert pressure on the surrounding tissues and 

organs, and specific symptoms are related to the location of fibroids – an increased need to 

urinate, constipation, back pain and others. In the majority of patients fibroids are 

symptomless and their presence is detected during prophylactic check-ups or diagnostics due 

to other conditions. 

Diagnosis of fibroids is based on gynaecological examination and imaging diagnostics. 

The most common methods to monitor leiomyomas are ultrasound examination and MRI, 

although their presence can be suspected basing on classic x-ray, computed tomography or 

hysteroscopy. 



Some fibroids regress spontaneously, therefore symptomless patients are not given any 

treatment. With symptomatic fibroids possible methods of treatment include conservative, 

surgical (hysterectomy, myomectomy) and less invasive, such as thermoablation or 

embolization.  

 

Aim of the study 
The aim of the study is to assess long-term effects of treatment of symptomatic uterine 

leiomyomas with the use of the method of embolization of uterine arteries basing on magnetic 

resonance examinations. A particular focus of the thesis concerns: assessment of changes in 

the size of fibroids after 3 and 24 months from embolization; influence of patients’ age on 

changes in the size of fibroids after the procedure; influence of fibroid morphology according 

to Funaki classification on changes in the size of fibroids after the procedure; assessment of 

the MRI examination protocol qualifying for the procedure and follow-up examinations; 

assessment of justifying repeated follow-up examinations. 

Material and methods 
The Bioethics Committee at the Medical University of Lublin, which was confirmed by 

the number KE-0254/161/2017 act, approved the study.  

The study comprised a random group of 120 women with symptomatic leiomyomas, 

who were treated with the method of uterine arteries embolization in the Department of 

Surgical Radiology and Neuroradiology of the Medical University of Lublin in the years 2011 

- 2017. The group included patients aged 27.0 to 53.0 years, half of them were not older than 

43.0 years (Me=43.0), with the average age of 41.89 ±5.72 years.  

Qualification for the procedure involved assessment of the small pelvis MRI 

examination in order to state the number and location of fibroids. The procedures were 

conducted in women who manifested typical clinical symptoms qualifying for the treatment. 

The patients selected for the procedure had leiomyomas with intramural location and the MRI 

examination did not reveal features characteristic of the malignant process. 

The leiomyomas were measured in three dimensions and then, according to an 

appropriate formula, their volume was calculated in milliliters. Morphology of the fibroids 

was also assessed in the examination preceding the procedure and they were qualified for 

appropriate groups in accordance with Funaki classification.  

The protocol of the MRI qualifying examination: T2-weighted images in the sagittal, 

coronal and transverse planes, T1-weighted images in the sagittal plane.  



The procedures were performed in the angiography room. A needle was inserted into 

the femoral artery in the groin under local anaesthesia and a Roberts catheter with a 

hydrophilic ending was introduced into the abdominal aorta using Seldinger technique. Next, 

uterine arteries were selectively catheterized bilaterally. Pathological vessels of a leiomyoma 

and a peripheral segment of the uterine artery were closed with the use of embolization 

material. A check-up angiography was performed immediately after embolization in order to 

assess effective closure of the fibroid pathological vessels. Due to pain complaints the patients 

were administered analgesics during the procedure and pain relief medication was also given 

after the procedure when needed. The patients were discharged on the next day after the 

procedure. 

Two follow-up MRI examinations were performed: the first was scheduled 3 months 

after the procedure, the next - 24 months after the procedure. The purpose of the examination 

was longterm assessment of the fibroids. The leiomyomas were evaluated for the same 

dimensions as before the procedure, additionally, the follow-up examinations assessed the 

presence of post-contrast enhancement. 

The obtained data were analyzed on the basis of specific statistical methods.  

Results 
The study comprised 120 patients. The overall number of analyzed leiomyomas was 

225. According to Funaki classification the majority of fibroids belonged to group II 

(isointense against the muscular layer of the uterus in T2-weighted images) (52.44%; n=118), 

then group I (hypointense) (27.11%; n=61), and finally group III (hyperintense) (20.44%; 

n=46). The youngest patients belonged to group III, with the approximate average age of 40 

years. The largest fibroids were found in group III, the smallest – in group I. The time interval 

between embolization and follow-up examination I ranged from 1 to 15 months, in the case of 

50% of fibroids it was not longer than 3 months (Me=3.0), the average time was 3.66 ± 2.27 

months. In 10 patients who underwent the procedure follow-up examination I revealed 

spontaneous enucleation of the leiomyoma.   

Follow-up examination II analyzed 196 uterine leiomyomas. Nineteen patients did not 

undergo the second follow-up examination. In 10 patients spontaneous enucleation of 

leiomyomas occurred, one patient decided to undergo hysterectomy because of continuous 

bleeding. The remaining women did not come for examination.  

In one patient, who developed anastomoses between the bed of the fibroid and the left 

ovarian artery during embolization, the follow-up examinations revealed not only a decrease 

in the size of leiomyomas but also reduced dimensions of the left ovary.   



On the basis of non-parametric Friedman ANOVA test a statistically significant 

decrease in the values of AP, RL and CC dimensions was found at the subsequent stages of 

examination. Basing on the post-hoc test it was revealed that there were statistically 

significant differences between AP, RL and CC dimensions before the procedure and in 

follow-up examination I; before the procedure and in follow-up examination II; between two 

follow-up examinations. 

On the basis of non-parametric Friedman ANOVA test a statistically significant 

decrease in the volume of uterine leiomyomas was found at the subsequent stages of 

examination: the average volume of fibroids before the procedure was 95.2 ml, in 

examination I it was approximately 44.65 ml, in examination II the approximate volume was 

23.19 ml. On the basis of the post-hoc test it was found that statistically significant 

differences occurred between: the volume before the procedure and the volume in follow-up 

examination I; the volume before the procedure and the volume in follow-up examination II; 

the volume in follow-up examination I and the volume in follow-up examination II.  

On the basis of the post-hoc test it was found that statistically significant differences in 

group I occurred between: the volume before the procedure and the volume in follow-up 

examination I; the volume before the procedure and the volume in follow-up examination II; 

the volume in follow-up examination I and the volume in follow-up examination II.  

A statistically significant decrease in the volume of fibroids from group II was observed 

at the subsequent stages of examination. On the basis of the post-hoc test it was found that 

statistically significant differences in group II occurred between: the volume before the 

procedure and the volume in follow-up examination I; the volume before the procedure and 

the volume in follow-up examination II; the volume in follow-up examination I and the 

volume in follow-up examination II.  

A statistically significant decrease in the volume of leiomyomas from group III was 

observed at the subsequent stages of examination. On the basis of the post-hoc test it was 

found that statistically significant differences in group III leiomyomas occurred between: the 

volume before the procedure and the volume in follow-up examination I; the volume before 

the procedure and the volume in follow-up examination II; the volume in follow-up 

examination I and the volume in follow-up examination II.  

The conducted analysis revealed a statistically significant decrease in the values of AP, 

RL and CC variables and in the volume in each of the analyzed groups of fibroids at the 

subsequent stages of examination, but the greatest decrease was observed in group III 

fibroids.     



Conclusions 
1. Embolization of uterine arteries is an effective and safe method of the treatment of 

uterine leiomyomas. 

• Thanks to the treatment uterine leiomyomas decreased their volume and all 

dimensions by a statistically significant degree of approximately 53% after 3 months and 

approximately 75% after 24 months.  

• A greater decrease in the size of fibroids was related to the increasing age of 

patients.  

• The greatest decrease was observed in leiomyomas qualified for group III 

according to Funaki classification – hyperintense against the uterine muscle in T2-weighted 

MRI.   

2. Magnetic resonance is a valuable method of qualifying for uterine leiomyoma 

embolization procedures and it enables monitoring effects of the treatment and detection 

of possible complications.  

• The protocol for qualifying examination should include T2-weighted images in 3 

planes and optional diffusive sequences and T1-weighted images with assessment of post-

contrast enhancement.  

• The protocol for follow-up examinations should include the same sequences as 

the qualifying examination.   

• Follow-up examination I performed after 3 to 6 months from the procedure allows 

assessment of its efficacy with reference to the size of a fibroid.  

• Follow-up examination II does not provide new significant information to assess 

efficacy of the treatment, and it should be performed only when the patient’s clinical 

symptoms do not regress or when they recur.  

	


