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Wessam Sherin Shokry 

 

ABSTRACT: 

Background: Uterine artery embolization is now evolving to be 

the first-line therapy for symptomatic uterine leiomyoma alongside 

elder conventional alternatives comprising hysterectomy and 

myomectomy whether surgical or endoscopic. Many clinical trials 

have confronted UAE and surgical therapies as regard safety and 

efficacy in treatment of symptomatic leiomyomas where UAE 

exhibited comparable short and mid-term clinical outcomes, 

encompassing symptomatic amelioration, better quality of life and 

psychological satisfaction benefiting from uterine preservation. 

Aim of the Work: to emphasize the role of the trans-catheter 

uterine artery embolization as an effective stand-alone technique in 

treating the symptoms attributable to uterine leiomyomata. 

Patients and Methods: This study included 30 patients with 

uterine fibroids referred from gynecology clinic to interventional 

radiology unit to be counseled for UAE. 

Results: Follow-up symptomatic assessment was done for all 

patients at 1 and 3 months. Most patients confirmed symptomatic 

amelioration at 1 months persisting or continue at 3-month follow-up 

visit. Among 21 patients presented with bleeding, 90.5% of patients 

reported symptomatic improvement at 1 month post-procedurally 

continued to increase to reach 95.2% at 3 months follow-up visit, 

however, no significant symptomatic change was noted between 3, 6 

months follow up. Fourteen patients complained from pressure 

symptoms. At 1-month follow-up, 71.44% of patients stated 

improvement, 14.29% had stationary course with similar percentage 

exhibited slightly worse response. Contrariwise, 85.71% of patients 

reported symptomatic amelioration at 3 month and 14.3% had no 

change. Indifferent from bleeding, a highly statistically significant 

time improvement between 1, 3 months follow up is notable. Of 13 

patients admitted with pelvic pain, 53.9% get improved, 30.77% 

showed no change, 15.38 % gave slightly worse response in 

comparison to 84.7%, 7.69%, 7.69% at 1, 3 months follow-up clinical 

assessment visits. There is clinical reduction of pain between 1, 3 

months however it didn’t reach clinical significance. Among three 

patients presented with infertility, one gets pregnant at 3 months 

follow up with no significant change between 1, 3 months follow up. 

On MRI, the mean uterine volume was reduced by 30% 6 months after 

treatment. Similarly, mean dominant leiomyoma volume was reduced 

by 44 % after 6 months. There was highly statistically reduction of 

volume between 1 and 6 months follow up. 
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Conclusion: Although limited by small sample size however we 

might conclude that UAE is associated with considerable cumulative 

reduction of leiomyoma volume that parallels patients’ symptomatic 

amelioration and psychological satisfaction and should be considered 

among first lines of management of symptomatic leiomyoma 

particularly in child-bearing age. 

Keywords: Uterine artery embolization; symptomatic uterine 

leiomyomata 

 

INTRODUCTION: 

Uterine leiomyomata also known as 

fibroids are the most considerably occurring 

tumor that involve reproductive tract in a 

premenopausal women. The peak incidence 

has been demonstrated in women in child-

bearing age with higher risk multiplied by 

three among black more than white 

women
(1)

.  

Encountered as a benign asymptomatic 

pathology, nevertheless, uterine fibroids may 

present with variable disabling symptoms that 

interfere with normal life activities. Uterine 

Leiomyomata may give rise to heavy 

menstrual bleeding with subsequent iron 

deficiency anemia, pelvic pain, discomfort, 

pressure – related symptoms as well as 

infertility issues
(2)

. 

Management of symptomatic uterine 

leiomyomata have been traditionally 

encompasses diverse treatments ranging 

from medical treatment up to 

hysterectomy
(3)

. Symptomatic fibroids are 

used to be treated with hysterectomy 

whenever having unsatisfactory outcome 

with medical treatments. Hysterectomy is 

associated with significant morbidities, 10-

15% complication rates as well lengthy 

hospital stay and prolonged recovery time
(4)

.  

Patients’ desire to keep their uterus have 

prompted the development of uterus sparing 

alternatives as laparoscopic, hysteroscopic 

myomectomies
(5)

. Presence of multiple 

fibroids with variable size, location adding 

to associated pain, high post-operative 

morbidity as well as symptoms recurrence 

(25% of patients] have made myomectomy 

not feasible in all circumstances
(6)

. 

Moreover; patients who have undergone 

myomectomy are also at risk of developing 

recurrent symptomatic fibroids. The reported 

incidence varies between 10% and 62%.  

 UAE technique initially introduced to 

control post-partum hemorrhage, was used 

successfully in the early nineties, on a pre-

operative basis during the 3–10 days prior to 

myomectomy procedure to facilitate surgical 

removal, reduce complications related to 

intra-operative bleeding
(7)

. 

In 1995; UAE was proposed as an 

alternative uterine –sparing technique for 

treating symptomatic leiomyomata
(8)

. Multiple 

subsequent published studies have discussed 

its efficacy in the short, mid-term and long 

term with lower notable complication rate and 

reduced hospital stay
(9)

.  

 

PATIENTS AND METHODS: 

Our study is a prospective cohort study 

that was held during the period from April 

2018 till September 2020, in radiodiagnosis 

department, Faculty of medicine, Ain shams 

University. It included 30 patients referred 

from gynecology clinic along with their 

ultrasonographic reports to interventional 

radiology unit to be counseled for UAE. 

Study population: Patients subjected to 

the study according to the following criteria: 

Inclusion criteria: Any women who 

had uterine leiomyoma (s) as evident on 

sonography with heavy menstrual 

bleeding/menorrhagia , or  pressure 

symptoms related to leiomyoma mass effect, 
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or infertility attributable to leiomyoma with 

no other definable cause and pelvic pain. 

Exclusion criteria: Pregnancy, post-

menopausal bleeding attributable to co-

existent pathology other than leiomyoma, 

pedunculated sub mucosal or cervical 

leiomyomas, non-richly vascularized/ non-

enhancing/ necrotic leiomyoma on pre-

assessment MRI, small leiomyoma less than 

1cm, renal dysfunction with high serum 

Creatinine reaching up > 2 mg / dl, history 

of life-threatening contrast hypersensitivity, 

coagulopathies and blood disorders, and 

bacteremia at time of endovascular 

treatment. 

Technique of Uterine artery embolization 

(UAE):  

I. Patient preparation: 

Proper history taking, full clinical 

assessment, pre-procedural assessment of 

renal function via blood urea & serum 

Creatinine, Pelvic magnetic resonance 

imaging (MRI) with contrast aiming to 

confirm leiomyoma diagnosis, determine 

their location, and exclude other co-existent 

pathologies like adenomyosis as well as to 

assess their vascularity which gives a clue 

about treatment feasibility. The uterine, 

dominant leiomyoma volumes were 

calculated in cm
3
 pre-procedural as a base 

line and 6 months post-procedural using the 

formula for a simplified prolate ellipse (L X 

W X D X .542), administration of an ante-

cubital intravenous catheter, and detailed 

explanation of imaging procedure with 

obtaining written informed consent.  

II. Technique of embolization: 

The procedure was done under local 

anesthesia with fluoroscopic control using 

monoplane Toshiba unit. A 5French arterial 

introducer (Radifocus, TERUMO) was 

placed at right femoral artery in 16 patients 

whilst bilateral femoral puncture was done 

in 14 patients. 

Double 5F Cobra2 catheter (Cordis) 

over a 0.35F hydrophilic guide wire 

(Radifocus; TERUMO) was navigated into 

both uterine arteries when adopting bilateral 

femoral puncture. Upon, single puncture 

technique; selective catheterization of the 

contralateral (left) uterine artery was 

implemented first followed by formation of 

a Waltman loop and withdrawal of the 

catheter to select the ipsilateral (right) 

uterine artery till its transverse portion.  

Under fluoroscopy, injection of contrast 

was done, to examine vessel configuration, 

to exclude presence of vasospasm or 

dissection and to determine number of 

leiomyomas, characterize their angiographic 

pattern and feeding arteries. 

The embolization of both uterine 

arteries was done utilizing Embosphere 

particles (Biosphere Medical) 500- 700 μm , 

700-900 μm  up to 900-1200 μm followed 

by torpedoes of gel foam in 4 patients in 

order to achieve complete flow cessation. 

Unilateral UAE embolization was performed 

in one patient due to technical difficulties as 

a result of iatrogenic arterial spasm. The 

technical end point was stasis in the main 

uterine artery for not less than 10 cardiac 

beats.  

III. Post – procedural precautions/ 

medications 

 Puncture site hemostasis was 

obtained by manual compression for 

15 consecutive minutes.  

 Strict bed rest for six hours to 

minimize the risk of hematoma. 

 Analgesia and prophylactic broad-

spectrum antibiotics to control post-

procedural pain, avoid superimposed 

infection.  

Risks and complications: 

Uterine artery Embolization is generally 

a safe procedure with low risk of major or 

life-threatening complications. Ovarian 

failure and ischemia of other pelvic organs 
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are the most serious complications that could 

result from non-target embolization.   

However, the most common transient 

complications associated with embolization 

are: Pelvic Pain and fever, puncture site 

complications (e.g., hematomas) are also 

fairly-frequent and usually are of no clinical 

consequence, Signs of infection that may 

develop in the days following removal of the 

sheath or even after discharge.  

Treatment in cases of risks and 

complications:   

Analgesia; NSAIDs, broad spectrum 

antibiotics, IV atropine, IV fluids as well as 

oxygen via a mask should be administered 

and the bed tilted to head low position in 

case of vasovagal reaction.   

Procedural outcome:   

To assess post-procedural technical 
success of UAE; all patients were subjected 
to pelvic MRI with contrast 6 months after 
the procedure to evaluate reduction in 
uterine and dominant leiomyoma volumes as 
well as necessity for re-interventions via 
repeated sessions of UAE or subsequent 
myomectomies and hysterectomies. Uterine 
leiomyoma shrinkage volume inferred from 
pre and post-operative MRI scans will be 
correlated with symptomatic improvement/ 
deterioration or stability.  

On clinical basis, Follow-up of the 
patients’ symptoms were monitored 1 and 3 
months after discharge by verbal question-
naire. The bleeding, pressure and pain 
symptoms improvements were graded as 
follow: (Significantly worse, 1 - Slightly 
worse; 2 – Stationary; 3 – Slightly 
improved; 4 – Significantly improved; 5). 
Patient psychological satisfaction at these 
follow-ups visits was also rated as: Satisfied 
(3), neither (2), dissatisfied (1). 

To estimate the physical progress, 
patients’ data as regard length of hospital 
stay, days till return to normal activity, 
reported complications were assembled. 
According to Society of Interventional 
Radiology (SIR) standards; complications 

were subdivided into: (1) Major 
complication that necessitates longer 
hospital stay than expected or that leaves 
long-lasting adverse effect. (2) Minor 
complications that can be self – limiting or 
solved on a day case admission. 

Descriptive data obtained was the 
procedure parameters, uterine and 
leiomyoma volume changes, and 
questionnaire responses. As baseline 
parameters, the patient’s age, most annoying 
symptom, the uterine and dominant fibroid 
volumes, sum of leiomyomata, and site of 
dominant leiomyoma were all gathered. 

Statistical analysis:  

Data were collected, revised, coded and 
entered to the Statistical Package for Social 
Science (IBM SPSS) version 22. The 
quantitative data were presented as mean, 
standard deviations and ranges when 
parametric. Also qualitative variables were 
presented as number and percentages. The 
comparison between groups with qualitative 
data was done by using Chi-square test. The 
comparison between two paired groups with 
quantitative data and parametric distribution 
were done by using Paired t-test. The 
confidence interval was set to 95% and the 
margin of error accepted was set to 5%. 

Study Ethics:  

Full secrecy is granted and only the main 
supervisor will have access to the participant’s 
data and results. The participants signed a 
written consent and were fully informed of the 
results of his/her examination. Any participant 
does not have to take part in this research if 
he/she refuses to. Any participant may also 
stop participating at any time. In case of 
refusal the participant will have his/her 
examination done. 

 

RESULTS: 

A total of 30 females with mean age of 

34.2 (31-45 ys) presented with uterine 

leiomyomata where menstrual irregularities 

whether heavy or prolonged bleeding were 

the most common clinical presentation 
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amounting to 70% in our study (21 patients). 

Thirteen patients (43.3%) complained from 

persistent intolerable pelvic pain in form of 

heaviness. Whilst 14 patients (46.7%) 

experienced pressure symptoms varied 

between dysuria and constipation, 3 patients 

(10%) came seeking fertility after excluding 

all possible primary causes of infertility with 

adequate partners’ semen analysis (Diagram 

1).  

 

 

 

 

 

 

 

 

 

 

Diagram (1): Patients categorized according to clinical presentation. 

Preprocedural MRI revealed 7 patients 

(23.33%) with solitary large leiomyoma 

whilst majority of patients (56.67%, n=17) 

harbored between 2-5 leiomyomas. More 

than 5 leiomyomas were seen in 20% of 

patients (n=6) (Diagram 2).  

 

 

 

 

 

 

 

 

 

 

Diagram (2): Number of leiomyomas in our study per patient. 

With respect to dominating myomas 

location in relation to uterine wall layers: 

26.67% (n= 8) of myomas were depicted 

submucosally whereas the preponderance 

53.33 % (n= 16) were intramural. Sub-

serosal leiomyomas were represented only in 

20% (n=6) (Diagram 3). 
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Diagram (3): Location of leiomyomas in relation to uterine layers. 

Preprocedural analysis of MRI showed 

mean of uterine as well as dominant 

leiomyoma volumes of 783.33 (range: 333-

1165 cm
3
) and 279.6 (Range: 77-486 cm

3
) 

respectively (Diagram 4). 

 

 

 

 

 

 

 

 

 

 

 

Diagram (4): Uterine and dominant leiomyoma volumes as measured on preprocedural MRI. 

Uterine artery embolization was 

technically successful performing 

embolization via both uterine arteries in 

twenty-nine patients. Nonetheless, 

unresolving arterial spasm prohibited left 

uterine artery catheterization, hence only 

unilateral approach was done.  

Average length of hospital stay was 8 

(range: 6-24) hours where majority of 

patients were discharged at the same/ next 

day of the procedure. Overnight (more than 

24-hour) admission was necessary only in 

13.33 % of patients. Seven (range: 5-10) 

days were the average for patients to return 

to normal activity following the procedure.  

No major complications were noted in 

our study with no necessity for further 

gynecologic interventions like myomectomy 

or hysterectomy. Only 5 patients had minor 

complications, two of them experienced 

intolerable persistent pelvic pain 

necessitating night admission, however it 

was controlled afterwards by analgesics and 

non-steroidal anti-inflammatory agents. One 

patient had post-embolization syndrome 

manifested by low grade fever, pain, nausea 
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and vomiting but was resolved one week 

after aided by analgesics and IM antibiotics 

for 5 days. Immediate post-procedural 

complications were depicted in two patients 

having femoral hematoma following sheath 

removal yet was localized and controlled 

after adequate compression for 30 minutes.  

Follow-up symptomatic assessment was 

done for all patients at 1, 3 months. Most 

patients confirmed symptomatic ameliorat-

ion at 1 month persisting or continue at 3-

months follow-up visit. Among 21 patients 

presented with bleeding, 90.5% of patients 

reported symptomatic improvement at 1 

month post-procedurally continued to 

increase to reach 95.2% at 3 months follow-

up visit, however, no significant symptom-

tic change was noted between 1, 3 months 

follow up (p = 0.529) (Table 1). 

Fourteen patients complained from 

pressure symptoms. At 1-month follow-up, 

71.44% of patients stated improvement, 

14.28% had stationary course with similar 

percentage exhibited slightly worse 

response. Contrariwise, 85.71% of patients 

reported symptomatic amelioration at 3 

months and 14.3% had no change. 

Indifferent from bleeding, a highly 

statistically significant time improvement 

between pre procedure and 1, 3 months 

follow up is notable (p = 0.005) (Table 1). 

Of 13 patients admitted with pelvic 

pain, 53.8% get improved, 30.8% showed no 

change, 15.4% gave slightly worse response 

in comparison to 84.6%, 7.7%, 7.7% at 1, 3 

months follow-up clinical assessment visits. 

There was clinical reduction of pain between 

1, 3 months however it didn’t reach clinical 

significance (P = 0.129).  

Among three patients presented with 

infertility, one gets pregnant at 3 months 

follow up with no significant change 

between 1, 3 months follow up (P= 0.313) 

(Table 1). 

 

Table (1): Post-procedural presenting symptoms as perceived 1, 3 months follow-up visits. 

 1 month 3 month Test value* P-value Sig. 

No. % No. % 

Bleeding Yes 2 6.7% 1 3.3% 0.351 0.554 NS 

No 28 93.3% 29 96.7% 

Pressure Yes 4 13.3% 2 6.7% 0.741 0.389 NS 

No 26 86.7% 28 93.3% 

Pain Yes 6 20.0% 2 6.7% 2.308 0.129 NS 

No 24 80.0% 28 93.3% 

Infertility Yes 3 10.0% 2 6.7% 0.218 0.641 NS 

No 27 90.0% 28 93.3% 

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-value< 0.01: highly significant 

(HS)  *:Chi-square test  

Patient satisfaction was analogous to 

improvement on clinical scale. Nineteen 

patients (63.3%) of patients were satisfied at 

1 month follow up which increased up to 25 

patients (83.3 %) at 3 months (Diagram 5). 
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Diagram (5): Post-procedural patient satisfaction as perceived 1, 3 months follow-up visits. 

On MRI, the mean uterine volume was 

reduced by 30% (standard deviation [SD] 

0.03) 6 months after treatment. Similarly, 

mean dominant leiomyoma volume was 

reduced by 44 % (SD 0.06) after 6 months. 

There was highly statistically reduction of 

volume between 1 and 6 months follow up 

(P value <0.001) (Table 2). 

Table (2): Pre and 6 months post-procedural patient uterine volume. 

Uterine volume No. = 30 

Pre Mean±SD 783.33 ± 183.14 

Range 333 – 1165 

6 month Mean±SD 672.20 ± 182.10 

Range 296 – 1075 

% change Mean±SD 13.93 ± 6.24 

Range 2.56 – 29.51 

Paired t-test 13.212 

P-value <0.001 (HS) 

Post-procedural subtraction MRI 

revealed mean myoma enhancement to be 

5.6 + 0.5 SI in contrast to 133.4 + 18.3 SI 

prior to embolization. 

 

 

 

 

 

 

 

 

 

Diagram (6): Pre-procedural and 6 months follow up leiomyomata volumes following UAE. 
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Diagram (7): Pre-procedural and 6 months follow up uterine volumes as measured on MRI. 
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Fig. (1): A) Pre-embolization Sagittal MRI revealed a solitary intramural homogeneous leiomyoma of 

average volume 294 mm
3
. B) Digital subtraction angiography (DSA) revealed vascular leiomyoma 

blush before embolization (B) and after embolization (C). D) Post-embolization sagittal T2W revealed 

a significant reduction in leiomyoma volume concomitant with symptomatic improvement. 
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Fig. (2): Digital subtraction angiography (DSA) revealed two uterine leiomyomas supplied by both 

uterine arteries (A). Embolization was done utilizing Embosphere particles of 700-900M followed by 

gel foam torpedoes (B).  Axial T1W Fat saturation MRI after gadolinium contrast injection 

demonstrated two enhancing leiomyomas of average diameters 77, 233 mm
3 

(D).
 
 Post-embolization 

axial T1W Fat saturation MRI post-gadolinium contrast injection depicted a relative reduction in 

leiomyoma volume concomitant with lack of contrast enhancement that signify total infarction and 

subsequent liquefaction (C).     

 

DISCUSSION: 

Since Ravina et al. reported their results 

in (1995)
(10)

; uterine artery embolization has 

received widespread attention as a non 

surgical alternative in the treatment of 

symptomatic uterine fibroids. However, 

because of the pace of development, 

confusion has aroused over the proper 

indications of various procedures and the 

relative roles of percutaneous and 

conventional surgical procedures.  It is 

important to remember that for any given 

patient, alternative treatment may be valid, 
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and preferred for sound clinical reasons.  In 

addition, certain surgical or percutaneous 

procedures require highly trained and 

unusually skilled physicians. 

Abnormal uterine bleeding is common 

in patients who are between 35 and 49 years 

of age 
(11)

 and occurring in 35-60% of 

women who are older than 40 years 
(12)

.   

As stated by Brunereau et al.
(13)

 and 

Levy and Spies
(14)

 that abnormal uterine 

bleeding may be due to many causes 

.Uterine leiomyoma is infront of these 

causes .Bleeding may be accompanied by 

pelvic pain, heaviness, discomfort and even 

anemia. The main symptom in our patients 

was abnormal bleeding in 21 patients 

accounting for 70 % of the cases. 

In a meta-analysis by Torre et al. 
(6)

 at 

1-year follow-up rate of symptomatic 

improvement was 87.5 (84.7–90.0) for 

heavy menstrual bleeding. Our results for 

menorrhagia mirror those results where 

96.7% of patients reported stable 

improvement of menstrual bleeding after 

3months follow up. 

Torre et al.
(6)

 also stated at 1-year 

follow-up rate of symptomatic improvement 

was 86.6 % (82.2–90.5) for pressure-related 

symptoms. Our results reported that 93.3 % 

of patients with pelvic pressure related 

symptoms improved at 3 months follow up. 

Torre et al.
(6)

 also reported at 1-year 

follow-up, rate of pain improvement was 

77.5% (73.8–80.9). Our results for pain at 1 

month follow up were only 53.8 % of 

patients presented with pelvic pain reported 

pain resolution which is inferior to that 

stated in the literature which may be 

attributable to consistent complete occlusion 

of both uterine arteries which may induce 

relatively severe pain comparable to 

incomplete embolization as stated by 

Marshburn et al.
(15)

 Although there was a 

notable time interval cumulative betterment 

of pain to reach 84.6% of patients at 3 

months follow-up however it didn’t reach 

statistical significance.  

Patient satisfaction results were 

analogous to symptomatic improvement 

(bleeding and pain) as 63.3%, 83.3% of 

patient gave satisfactory response at 1, 3 

months following the procedure respectively.  

Despite that normal uncomplicated 

pregnancy can occur after UAE, it should be 

offered for those refusing surgical 

interventions like the three patients included 

in our study, from which one got pregnant at 

3 months follow up. Future prospective 

studies on larger populations are in need to 

fully evaluate UAE procedure impact on 

fertility rates, placenta as well as uterine 

issues.  

Ultrasound is considered the primary 

imaging modality used to evaluate women 

with gynecological symptoms suspected to be 

attributable to leiomyoma on physical 

assessment. Nonetheless, MR imaging is 

considered the gold standard modality of 

choice for potential UAE candidates. It could 

precisely affirm patient eligibility for the 

procedure after excluding mimic causes of 

abnormal uterine bleeding as well as pelvic 

bleeding. Moreover, MRI is beneficial in 

predicting UAE outcome and determining 

potential risks for complications
(16)

. 

Although associated with relatively high 

cost, MRI is a non-invasive procedure that 

could precisely confirm uterine leiomyoma 

diagnosis while impacting patients’ 

management by decreasing number of 

superfluous surgeries with analogous 

reduction in healthcare expenditures as 

stated by Liapi et al.
(17)

. In concurrence with 

Orazio et al.
(18)

, accurate uterine 

leiomyomas detection and localization might 

lead to alteration of planned therapy apart 

from ultrasound or clinical assessment.  

A notable contradiction between 

ultrasound and MRI assessment capability 

prior to UAE in term of uterine volume, 

number and location of leiomyomas was 
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obvious in Spielmann et al. 
(19)

 who studied 

49 patients and concluded that MRI affords 

complementary information to clinical and 

sonographic assessment. MRI altered 

clinical management in 11 patients, as four 

patients were excluded from UAE, while 

seven women underwent embolization after 

being deemed unsuitable candidates for 

UAE at primary US evaluation. 

Pelvic MRI dedicated to characterizing 

leiomyomas should include T2-weighted im-

ages in at least two orthogonal planes 

(generally axial and sagittal) to define the 

uterine axis and determine leiomyomas 

location as set by Das et al. 
(20)

 Additionally, 

protocol should adjoin axial T1-weighted 

images, opposed-phase GRE or fast spin-

echo (FSE), to delineate leiomyomas 

relationship to uterine layers and adnexa and 

differentiate blood and fat signals facilitating 

diagnosis of concurrent uterine and adnexal 

disease. In line with our protocol, three-

dimensional dynamic non-enhanced and 

contrast-enhanced fat-suppressed GRE 

images were taken to portray leiomyoma 

extension, enhancement properties and 

identify parasitized ovarian vessels if 

existent.  

Providing valuable prognostic 

information regarding potential UAE 

technical and clinical efficacy, pre-

procedural MRI assessment should report 

and analyze number, location, size and stalk 

parameters (In pedunculated type) as well as 

contrast enhancement of leiomyomas.  

Highest proportion of patients in our 

study presented with 2 leiomyomas whilst 

23.33% (n=7) of patients came with solitary 

large leiomyoma. Meanwhile 20% of 

patients presented with more than 5 

leiomyomas. In relation to uterine layers, 

Intramural leiomyomas represent the highest 

incidence whilst sub-serosal constitute the 

lowest proportion. Average uterine as well 

as dominant leiomyoma volumes were 

776.93 and 265.93 cm
3
 respectively. 

Leiomyomas at-risk encompassing 

intracavitary submucosal, cervical or 

pedunculated narrow-stalked sub-serosal 

types should be depicted cautiously at MRI 

prior to UAE as demonstrated by Cura et 

al.
(21)

. Although the latter is considered a 

relative contraindication for UAE for fear of 

possible stalk necrosis and detachment 

which might predispose to persistent pelvic 

pain or peritonitis. Nonetheless recently, 

stalk diameter of 2 cm or larger is 

considered the safety limit that might not be 

associated with major complication. Our 

study included 1 sub-serosal pedunculated 

leiomyoma yet wasn’t of narrow-stalk type. 

Patient underwent UAE with remarkable 

size regression of the leiomyoma and no 

concomitant detachment or further 

complications.  

Correspondingly, disconnection of 

pedunculated submucosal leiomyoma into 

uterine cavity might lead to transcervical 

expulsion of necrotic debris and possible 

cervical obstruction and superimposed 

infection necessitating surgical intervention. 

MRI could help predict the likelihood for 

submucosal leiomyoma to become 

intracavitary following UAE via contrasting 

leiomyoma volume relative to its endometrial 

interface. Verma et al.
(22)

 compared MR 

imaging features of thirty-nine submucosal 

leiomyomas before and after embolization. 

Ratio of largest endometrial interface (I) over 

largest leiomyoma dimension (D) was 

calculated pre-procedurally whilst change in 

leiomyoma location was monitored on post-

procedural MRI. One-third of leiomyomas 

became intracavitary after UAE necessitating 

further intervention in 4 patients. Mean I/D 

ratio of these leiomyomas was significantly 

higher than the I/D ratio of leiomyomas that 

did not become intracavitary following UFE. 

Furthermore, the mean I/D ratio of the 

leiomyomas that became completely 

intracavitary after UFE was greater than those 

became partially intracavitary.  
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Expulsion of leiomyomas or its 

fragments following UAE might occur in up 

to 10% of cases. Although multiparous 

women are more susceptible than 

nulliparous ones, yet it should be discussed 

with every single patient prior to 

intervention. Leiomyomas expulsion rate 

might be high as 50% when its volume is 

equal to or exceeds 66 mL, corresponding to 

a diameter of nearly 5 cm as demonstrated 

by Zhang et al.
(23)

 Considering this risk 

particularly in view of huge volumes our 

myomas exhibit, pedunculated submucosal 

myomas were excluded from our study.  

In concurrence with Deshmukh et al.
(24)

, 

leiomyomas enhancement is a powerful 

predictor for UAE response where surgical 

myomectomy or hysterectomy might be better 

alternative for non-enhancing devascularized 

leiomyoma particularly if the main complaint 

for the patient is related to pressure symptoms 

claiming that UAE is coupled with less 

volume reduction with concomitant less 

symptomatic clearance and patient 

unsatisfaction.  

On the contrary, Deipolyi
(25)

 assumed 

that non-enhancing and presumably necrotic 

myomas still responds to UAE, in spite of 

their relative avascularity attributing it to 

myomatous avascular and hypoxic 

environment that is paradoxically associated 

with more proangiogenic factors.. Moreover, 

avidly enhancing tumors rapidly reduce in 

size shortly followed UAE but reach a 

plateau after 6 months, as opposed to less 

enhancing fibroids that continued to shrink 

after 6 months explaining why earlier studies 

with short term follow-up reported greater 

volume reduction in enhancing leiomyomas. 

As regard post-UAE surveillance, MRI 

proved to beneficial in case of symptomatic 

persistence or worsening to evaluate 

leiomyoma volume shrinkage, location 

change and residual enhancement which 

might be attributable to parasitized supply 

that necessitates re-embolization. At 6 

months follow-up MRI, leiomyomas 

routinely exhibit hypointense signal on T2W 

images with no enhancement following 

contrast material administration that is 

compatible with total infarction. However, 

variable signals may be noted on T2W along 

with T1-shortening effects of met-

hemoglobin denoting hemorrhagic 

infarction. Occasionally, a minute amount of 

gas might be present intra-myomal which 

does not equate with a pyomyoma. 

Calcification typically occurs at least 6 

months following UAE displaying a low 

signal intensity on T1- and T2-weighted 

images along with blooming on GRE 

images.  

Pre-embolization leiomyoma volume is 

the most important factor that determines its 

shrinkage following UAE rather than 

location and enhancement. Our imaging 

follow-up at 6 months showed a cumulative 

reduction of mean uterine volume by 30% at 

6 months comparable to decrease of mean 

dominant fibroid volume by 44% where 

greatest reduction in myomatous volume 

was coupled with the smaller pre-UAE 

myomatous volume. 

MR images should be interpreted in 
conjunction with clinical symptomology. 

Post-UAE complications are rare. 
However, minor complications might occur 
like local hematoma at puncture site, 
transient pelvic pain, post-embolization 
syndrome adding to passage of necrotic 
material with or without delivery of 
leiomyoma. Femoral hematoma might be 
controlled with adequate compression and 
usually resolves spontaneously as long as it 
is localized with no vascular complication 
like pseudoaneurysm or fistula formation. 
Post-embolization syndrome is a constellate-
ion of common findings that are experienced 
to a variable degree, encompassing pelvic 
pain and cramping, nausea and vomiting, 
low-grade fever, adding to general malaise 
and customarily controlled conservatively 
with analgesics and acetaminophen

(26)
.  

Submucosal myomas complicated with 
trans-cervical expulsion; being frequent as 
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2.5% might be associated with intolerable 
pelvic pain, recurrent bleeding, or infection. In 
majority of cases, infarcted leiomyoma 
distends the endometrial canal and migrates 
toward the cervix. Occasionally, dilatation of 
the internal os and spontaneous passage may 
occur, depending on the size of infarcted 
leiomyoma. Nonetheless, larger leiomyomas 
might require hysteroscopic resection

(27)
. 

Potential major complications include 
non-target inadvertent embolization and 
infectious complications. The former might 
result in premature menopause (ovarian 
dysfunction) and bladder necrosis; however, 
precise pre-procedural planning and pre-
embolization comprehensive angiography 
greatly reduce this risk.  

In our study, complications were very 
rare with no detectable post-procedural acute 
major complications which parallel meta-
analysis of Torre et al.

(6)
. We had 5 minor 

complications, two of them experienced 
intolerable persistent pelvic pain 
necessitating night admission, however it 
was controlled afterwards by potent 
analgesics. One patient had post-
embolization syndrome but was resolved 
one week after; aided by analgesics and IM 
antibiotics. Efficient compression was 
enough to obviate complications following 
localized femoral hematoma in two patients. 

Conclusion: 

Although limited by small sample size 
however we might conclude that UAE is 
associated with considerable cumulative 
reduction of leiomyoma volume that 
parallels patients’ symptomatic amelioration 
and psychological satisfaction and should be 
considered among first lines of management 
of symptomatic leiomyoma particularly in 
child-bearing age. 
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إوصمام الشزيان الزحمي عه طزيك المسطزة التدخلية كتمىية فعالة لائمة بذاتها في علاج أعزاض 

 أورام الزحن الليفية

إٌ إصًبو انششٚبٌ انشحًٙ ٚزطٕس اٌٜ نٛكٌٕ انعلاج الأٔل نهٕسو انعضهٙ الأيهس انشحًٙ انًصحٕة  الخلفية:

ثأعشاض خُجًب إنٗ خُت يع انجذائم انزمهٛذٚخ نكجبس انسٍ انزٙ رشًم اسزئصبل انشحى ٔاسزئصبل انٕسو انعضهٙ سٕاء خشاحٛبً 

فًٛب ٚزعهك ثبنسلايخ ٔانفعبنٛخ فٙ علاج الأٔساو انعضهٛخ خ ٔاندشاحٛأٔ ثبنًُظبس. ٔاخٓذ انعذٚذ يٍ انزدبسة انسشٚشٚخ 

، ثًب فٙ رنك رحسٍٛ ًبثهخ عهٗ انًذٖ انمصٛش ٔانًزٕسظًانسشٚشٚخ انُزبئح انانًهسبء انًصحٕثخ ثأعشاض حٛث أظٓشد 

 الأعشاض ٔرحسٍٛ َٕعٛخ انحٛبح ٔانشضب انُفسٙ ٔالاسزفبدح يٍ انحفبظ عهٗ انشحى.

انزأكٛذ عهٗ دٔس إصًبو انششٚبٌ انشحًٙ عجش انمسطشح كأسهٕة فعبل لبئى ثزارّ فٙ علاج الأعشاض  الهدف:

 انًُسٕثخ إنٗ انٕسو انعضهٙ الأيهس انشحًٙ.

ثمسى انزشخٛص  8181حزٗ سجزًجش  8102ْزِ دساسخ خًبعٛخ يشرمجخ رى إخشاؤْب خلال انفزشح يٍ أثشٚم  الطزق:

ً رى رحٕٚهٓى يٍ عٛبدح أيشاض انُسبء إنٗ خبَت رمبسٚش  01شًس. ٔلذ شًم  الإشعبعٙ ثكهٛخ انطت خبيعخ عٍٛ يشٚضب

 انًٕخبد فٕق انصٕرٛخ انخبصخ ثٓى إنٗ ٔحذح الأشعخ انزذاخهٛخ نزمذٚى انًشٕسح نٓى.

اٌ انُزبئح يشرجطخ ثبَخفبض رشاكًٙ كجٛش فٙ حدى انٕسو انعضهٙ الأيهس انز٘ ٕٚاص٘ رحسٍ أعشاض  الىتائج:

٪ يٍ انًشضٗ ثعذ شٓش ٔاحذ يٍ انعًهٛخ 51.2يشٚضخ رشزكٗ يٍ انُضٚف، رحسٍ  80ًٍ ثٍٛ شضب انُفسٙ فانًشضٗ ٔان

٪ يُٓى فٙ ثعذ انشٓش الأل 40.11يٍ أعشاض انثمم. رحسٍ  رشزكٗ يشٚضخ 01 يٍ ثٍٛأشٓش. ٔ 0٪ ثعذ 52.8ٔ

 ٪ ثعذ انشٓش انثبنث22.40ٔ

يٍ ثٍٛ انخطٕط الأٔنٗ لإداسح انٕسو انعضهٙ الأيهس انًصحٕة  اَصًبو انششٚبٌ انشحًٗ ٚدت اعزجبس الخلاصة:

 ثأعشاض خبصخ فٙ سٍ الإَدبة.

 


