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ABSTRACT

AIM: To determine the outcome of uterine artery embolization in patients with symptomatic uterinefibroids, in order to assess

theresponse of symptoms and fibroid size.

METHODS: We analyzed theresults of a population study of 112 patients with uterine fibroids madein the period between 2006
and 2010. Main parameter s wer e assessed improvement or disappear ance of symptoms and downsizing the adver se effects of the

procedure.

RESULTS: The predominant age of the patientsarein the group of 41-45 year s with 80.35%, being the most common symptom
of menorrhagia 66.07% , myoma volume ranged between 35cm3 and 523cm3, and procedur e duration ranged from 1 hour to 2.5
hours. The most common symptoms after embolization was mild pain 44.64%, not having symptomsin 43.75%. Also it was

associated nauseain 8.03% and vomiting in 3.57% as other adver se effects. After three months of treatment 47.32% had

oligomenorrhea and amenorrheawas 17.85%. Fibroid size at 6 months was reduced significantly dominate the volume between

36 and 113cms3.

CONCLUSION: Uterineartery embolization is an effective treatment for symptomatic fibroids, considered an alternativeto

surgical treatment.
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RESUMEN: EMBOLIZACION DE LASARTERIASUTERINAS PARA EL TRATAMIENTO DE FIBROMAS UTERINOS.

OBJETIVO: determinar el resultado de embolizacion dela arteria uterina en pacientes con fibromas uterinos sintométicos, con
el fin devalorar larespuesta delos sintomasy € tamario de los miomas.

METODOS: Se analizaron los resultados de un estudio que incluye 112 pacientes con fibromas uterinos, estudiadasy tratadas en
el periodo entre el afio 2006 y 2010. L os par ametr os principales evaluados fueron: la mejoria o desaparicion delos sintomas, la
reduccion del tamafio y los efectos adver sos del procedimiento.

RESULTADOS: La edad predominante de las pacientes esta en € grupo de 41-45 afios r epr esentando el 80,35%, y siendo €l
sintoma més comun la menorragia, presente en el 66,07% de lasmujeresincluidas en el estudio. El volumen de los miomas oscil6
entre 35cc y 523cc, y la duracién del procedimiento fuede 1 hora a 2,5 horas. El sintoma mas comin después de la embolizacion,
consistié en un dolor levereferido por el 44,64% delas mujeres, frente a un 43,75% que per manecier on asintomaticas. También
seregistraron nauseasy vémitosen el 8,03% y en el 3,57% respectivamente, como efectos adver sos al procedimiento.
Transcurridostres mesesdel tratamiento, el 47,32% presentaron oligomenorreay un 17,85% amenorrea. El tamafio del mioma
alos 6 mesestrasla embolizacion dela arteria uterina se redujo de forma significativa, disminuyendo el volumen entre 36 y
113cc.

CONCLUSIONES: Laembolizacién dela arteria uterina es un tratamiento efectivo paralos miomas sintomaticos,
representando una alter nativa al tratamiento quir Urgico. Palabr as clave: miomas sintomaéticos, leiomiomas, embolizacién dela
arteria uterina

INTRODUCTION

Uterinefibroids, or myomas, are tumour s of the smooth muscle layer of the uterus, which appear in approximately 25% of all
fertile women. Although some of these fibroids are asymptomatic, more than 50% of them cause symptomsthat require
treatment. Some of the most common symptoms ar e metrorrhagia, anemia or compr essive symptoms, such aspain or mass
effect, which also have a large influence on fertilityl.

Treatment of fibroids presents several alter natives, from medical treatmentswith hormones (levonor gestrel) and gonadotr opin-
releasing hormone analogues (GnRH analogues), to surgical treatments, which have been for many year sthe most used
therapeutic approach. The most commonly techniques used wer e hysterectomy or myomectomy, either by laparotomy or

lapar oscopy, together with the hyster oscopic resection of the fibroid2. However, the combination of risks associated to surgical
treatments and the effects that surgery sometimes has on young women, which can sometimes affect or hinder fertility, together
with the fact that patients wish to avoid surgery3 have led to the search of alternatives for surgical approaches. Embolization
appearsasan alternative for traditional therapiesfor patientswith symptomatic fibroids.

This approach isadequatein premenopausal patients who wish to avoid hysterectomy or who present medical contraindications
for surgery4. RavinaS initially developed the embolization of fibroidsin France. Afterwards, in 1997, theresultsfor patients

treated in the USA wer e published.

Our objectiveisto present theresults of uterine artery embolization on women with symptomatic uterinefibroids.

MATERIAL AND METHODS

Observational, multi-center and retrospective study.

Study population:

We analyzed theresults of 112 uterine artery embolization procedures carried out in the Unit of Interventional Radiology of the
University Hospital of Salamanca on patientswho were transferred from the exter nal consultations of the Department of
Gynecology and also from other centers, who were diagnosed with intramural uterine fibroids and presented symptoms such as
metrorrhagia, anemia and/or mass effect. Patients who were allergic to iodinated contrasts wer e excluded from the study.

Exclusion criteria werefibroid tumors of morethan 12 cm, subserosal fibroids and submucosal fibroids. Desire for fertility was
apartial exclusion criterion. Beforethe embolization, a Nuclear Magnetic Resonance (NMR) was performed in order to define
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thelocation, size and number of tumors. Analysis, pregnancy test and hormonal study were also carried out.

All the patientsreceived written information about the treatment they would under go, together with its alter natives and the
informed consent form.

Procedure

All patients wer e scheduled for hospitalization. Urinary catheterization and the insertion of a peripheral intravenous catheter
wer e established as compulsory steps befor e the procedure.

Analgesia was provided by the Department of Anaesthetics with the insertion of an epidural analgesia catheter that was kept for
at least 24 hours. Antibiotic prophylaxiswith cefazolin 2g was also provided one hour before the procedure.

The most common approach for the uterine artery embolization istheright common femoral artery. The procedure generally
startswith the Seldinger technique (the needle and the guide-wire are placed in the sheath and the catheter s passthrough it).
The common femoral artery is punctured, generally on theright side, but in some cases also bilaterally, with an Abbocath
catheter 18G and a 0.35" radioscopically guided hydrophilic guide-wire. Then, the 4-F or 5-F size Cobra, Multipur pose and
rever se Simmons selective catheter s pass through it, with a cross-over and Waltman loop technique for the corresponding
catheters of the hypogastric artery and the identification of the uterine arteries from both sides, with the adequate radiological
projections. In some cases, an aortoiliac angiography with a pigtail catheter is performed before this stage, but it increasesthe
exploration time and theradiation dose. It isadvisableto leave the 4-F or 5-F catheter in the hypogastric artery and to use road-
mapping for the catheterization, with a coaxial micro-guide and a 3-F micro-catheter in the uterineartery, in order to avoid
spasmsthat would prevent embolization. The catheterswill surpassthe point of exit of the cervico-vaginal arteries.

Oncein thelast horizontal or ascending portion of the uterine artery, 1-3cm syringes are used to administer antegrade injections
of PVA (polyvinyl alcohol) particles of 300-500 microns and then 500-700 microns, or embospher es of 500-700 and 700-900
microns, pre-loaded with physiological saline solution and contrasts with a medium concentration of 50%. Our objectiveisto
closethearterial input of the fibroid, becauseitstissueis highly sensitive to ischemia. Thus, we can maintain a normal
endometrial and myometrial vascularization, that is, the vessels of the perifibroid plexus are occluded while the uterine
perfusion is maintained.

The end-point israndomly determined after the fibromaisdevascularized, with aretrograde flow towardstheinternal iliac
artery or a slow antegrade pump flow of 5 beats.

At the end, the common femoral artery is compressed by hand, or sealed with devicesfor percutaneous closure.

During the procedur e, some radiopr otection measures wer e applied, such as a minimal magnification, the collimation of the
fluor oscopic image, short series of images per second and anter oposterior projection. The monitoring of a potential post-
embolization syndromeiscarried out in the recovery room and in the section of gynecology. The monitoring process lasted for
24-48 hours.

Statistical study

Theclinical characteristics were evaluated statistically by use of the Fisher'sexact or Chi-squaretest with linear by linear
association. Statistical analyses wer e undertaken using SPSS softwar e (version 18). A P-value <0.05 was consider ed statistically
significant.

RESULTS

The age of the patientsranged between 29 and 50 years. The 29-year-old patient presented a 10cm fibroid tumor, and she
wanted to keep her uterus, so she asked for an embolization, because surgery involved a myomectomy and it could not guarantee
itsintegrity. Two patientsincluded in the group between 31 and 35 yearsold also wanted to keep their uterusesintact. The
largest group included patients between 41 and 45 year s, with 90 patients (80.36% ), followed by the group of patients between 46
and 50 year s (16 patients, 14.28%). They all met the criteria for embolization. The main symptom for consultation was
menstrual alterations with menorrhagia (66.07%), followed by metrorrhagia (19.65%) and polymenorrhagia (14.28%). All the
patients presented anemia and had a long-duration treatment for iron deficiency. They all underwent an ultrasound study in
which the presence of one or more fibroids was established (Table 1).
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Table 1. Patients characteristics
Patients Percentage

(n=112)

AGE

<30 1 0.89
31-35 2 1.79
36-40 3 2.68
41-45 90 80.36*
46-50 16 14.28
CURRENT SYMPTOMS

Polymenorrhagia 16 14.28
Menorrhagia 74 66.07*
Metrorrhagia 22 19.65
NUMBER OF FIBROIDS

Isolated 48 42 86*
2 26 23.21
3 1.7 19.65
Multiple (>3) 16 14.28

*p < 0,05

Therewasa singletumour in 42.86%; 23.21% presented two tumors; 19.65% presented threetumours; and 14.28% had a
polyfibroid uterus. The volume of the fibroids was confirmed by NMR and it ranged between <35cm3 and 523 cm3. In 8.03%,
thefibroidsreached a volume of 268cm3 and 523 cm3, while the tumors most commonly subject to embolization had a volume
between 114cm3 and 267cm3in 55.35% of thetreated fibroids. In 27.7%, thefibroids had a volume between 36 cm3 and 113 cm3,
and 8.92% had fibroids of lessthan 35cm3 (Table 2).
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Table 2. Fibroids volume.

Patients

N=112

FIBROIDS VOLUME: before treatment (cm®)

<35 (= 4em maximum diameter) 10 8.92
36-113 (4,1- < 6cm maximum diameter) 31 2717
114-267 (6,1- = 8cm maximum diameter ) 62 55.35*
268-523 (8.,1-< 10cm maximum diameter ) 9 8.03

FIBROIDS VOLUME: 6 months after treatment (cm’)

=35 (=4cm maximum diameter ) 32 28.57

36-113 (4,1- < 6cm maximum diameter ) 56 S0

114-267 (6,1- < Bcm maximum diameter ) 21 18.75

268-523 (8,1- = 10cm maximum diameter) 1 0.89

No myoma 2 1.79
*p < 0,05

Theduration of the embolization procedurewas highly variable, depending on multiple factors, such as size, location and the
presence of cesarean scars or scars dueto other type of operations, ranging from 2 hours (>1.5 - <2h) (8.93%), to 1 hour 30
minutes (>1 - <1.5h) (60.71%) and to 1 hour (<1h) (26.79%).

The uterine artery embolization involves the appear ance of ischemia, which manifestsitself as pain. All the patients were treated
with analgesia, via a catheter for thefirst 24 hours, and then with intravenous and oral analgesia. The pain was hard in 4.46%,
moderatein 7.14% and mild in 44.64%. 43.76% did not present any pain.

Apart from pain, other types of clinical alterations can appear during theimmediate period after embolization. The most
important one was abdominal bloating or distension (18.75%), nausea (8.03%) and vomiting (3.57%). 67.87% did not present
any of these symptoms.

Six months after embolization, menstruations had changed in all cases. 47.32% presented oligomenorrhea; 34.82% presented
normal menstruation (eumenorrhea); and 17.86% presented amenorrhea, which could be helped by the age of the patient, her
hormonal condition and the size of the fibroid tumor. (Table 3).
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Table 3. Uterine artery embolization time and post procedure characteristics.

Patient Percentage

N=112 (%o)
PROCEDURE TIME (hours)
<1 30 26.79
>1-<1.35 68 60.T1*
>1.5-=2 10 5.93
>2-<25 4 3.57

POSTPROCEDURE ANALGESIA
Epidural 69 61.60

Epidural + Analgesia e.v. 43 3840

POSTPROCEDURE SYMPTOMS

Mild pain 50 44 .64
Moderate pain 8 7.14
Hard pain 5 46

No symptoms 49 43.76

OTHER POSTPROCEDURE ADVERSE EVENTS

Nausca 9 8.03
Vomits 4 3.57
Abdominal bloating 21 18.75
Hematoma 2 1.78
Mo symptoms 76 67.87*

CLINICAL STATUS 3 months after treatment

Oligoamenorrhea 53 47.32+

Eumenorrhea 39 3482

Amenorrhea 20 17.86
*p < 0,05

Six months after emboalization, the volume of the tumor had been reduced at different degrees. In 28.57% of the patients, it was
equal to or smaller than 35cm3; in 50% of the patients, the volume was between 36cm3 and 113cm3; and in 19.04% of the
patients, it had become calcified. Table 2.

Analgesia was provided with catheter alongin 61.60%, and with catheter plusintravenous analgesiain 38.40%.

DISCUSSION
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The use of an alternative technique to surgery with alower morbidity and shorter hospital stays represents a significant medical
advance, because women who do not wish to undergo a hysterectomy for afibroid tumor have now accessto different less-
invasive alter natives’.

The embolization technique involves a selective blockade of the blood flow of the vessels of the fibroid with embolic agents
through catheters. These embolic agents can be classified into different types3 9. 10, and the liter atur e does not describe any
problemsrelated to any possible reactions they might cause. Theinsertion of cathetersdoesnot require general anesthesia, and
it can be done with local anesthesia and a mild sedation?, although the insertion of an epidural catheter allowsfor a proper
analgesia and the control of pain after the embolization.

Thesize of thefibroidsthat underwent embolization was variable, although they were usually of lessthan 10 cm. The
effectiveness of the embolization of giant fibromas has been assessed, and a total reduction has been observed in 42.9% of the

cases!2. Theresults described after embolization are very similar.

It was evaluated efficacy of embolization of the uterine arteriesin uterine myomas depending on peculiarities of the blood flow in
the system of the uterine arteriesreportsvery positive results, and in the points out a prolonged irritation of the puncture site as
the most common adver se effect reported by the patients!3. The most favor able finding was the immediate remission of the
symptoms. Sonell reportsthe remission of menorrhagiain 90% of the cases, of the pelvic pain in 78% of the cases, of the general
symptomsin 98% of the cases and a reduction of the volume of thefibroid after 12 monthsin 61% of the cases. He used gelatin
sponge for the embolization. A compar ative studyl4 was carried out with 375 patients with symptomatic fibroids who under went
different treatments (embolization, myomectomy and hysterectomy). 12 months after treatment, the three procedures had
resolved the symptoms, and hyster ectomy was the most effective approach for theresolution of the clinical disorder.
Embolization wasthe technique with the best recovery ratesregarding time and low morbidity. Apart from the symptoms, the
reduction of the size of the uterine fibromasis another important aspect to be taken into account. A study reportsa volume
reduction of 50% after oneyear and all patients were asymptomaticls.

One of the circumstancesto be considered isthe state of the endometrium and the uterine muscle. The NMR revealed a transient
ischemia of the uteruswhich involved the endometrium and the lower and middle part of the myometrium of the uterine body
and the fundus of the uterus. However, no alterations are found in the cervix and the subserosal tissue. In most cases, the
myometrial tissuerecoverscompletely after 48-72 hours, while thefibroid tumor suffersan irreversibleinfarction dueto the
ischemial®. In the diagnosis of fibroids and the monitoring after embolization, ultrasounds and NMR can be safe and reliable
techniques. However, compar ative studies have revealed some differencesin the volume of the tumor s between both techniques
and NMR has been mor e effective in the char acterization of fibroids!®. 17, and the monitoring after embolization can be carried
out with ultrasounds!s.

Possibly, one of the problems derived from the different treatments of fibroid tumors can be due to the choice of the technique.
Therefore, the alternatives for any single approach must be also taken into account. A study assessed the response after 5 years
for two randomly distributed groups of patients who underwent hysterectomy and embolization. I n the patients who underwent
embolization, 24.7% had also underwent a hysterectomy because the symptoms had not completely disappear ed, which reveals
that embolization can be an alternative for hysterectomy and, with a proper selection of indications, can produce very positive
results. For thisreason, it iscrucial to adequately select the patients and to define the location and size of the tumor, which are
essential factorsfor good results!9. A study compared the effectiveness, feasibility and morbidity rates of preoperative
embolization or ligature of the uterinearteriesin the preparation for conservative surgery of uterinefibroids, in which the
choice of approach depends on the amount, size and topography of the fibromas?0. These techniques ar e effective in the
reduction of bleeding and they are compatible with fertility. With regard to the adver se effects they can present, a study shows
the appear ance of pre-menopausal symptoms or the appear ance of menopause?! and the spontaneous vaginal expulsion of the
fibroid22,

There are some doubts about the possibility that patients who underwent an embolization may present ovarian cancer, but at the
present moment there are no published studies or references on the subject23. However, one case of advanced ovarian carcinoma
after an embolization has been described?4,

The most complex situation derived from embolization isthe preservation of fertility. There are few publicationsrelated to the
problems of pregnancy after embolization, although they indicate that some of the pregnancies go on to term, albeit with an
increased number of miscarriagesand preterm deliveries. A study that monitored 100 patients who underwent embolization
with tris-acryl gelatin microspheres detected 11 pregnancies (19.2%) of all patients who wished to preservetheir fertility), with 8
live birth (4 of them with vaginal birth and 4 of them with a Cesarean section). Gestation lasted for approximately 37 weeks and
none of the fetuses showed chromosomal abnor malities. No abnormal placental implantations wer e observed25. However, a
study showed the appear ance of placenta accreta in women who underwent embolization of a fibroid tumor and got pregnant
afterwar ds?6,

Asa conclusion, the embolization of the fibroid tumor can be an effective alter native for the resolution of symptoms (particularly
anemia) caused by these benign tumor swithout the need of surgery.
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Comment of thereviewer Dra. Beatriz Cuevas Ruiz MD. PhD.Servicio de Hematologia y Hemoter apia. Hospital Universitario de
Burgos. Spain

The procedurefor uterine artery embolization, permitstreatment of fibroids fithessfor repair not. The ease and simplicity of the
technigue make it an accepted therapeutic option for patients who undergo surgery.

The study shows an improvement of symptoms caused by uterine myoma as metrorrhagia and anemia, and reduced fibroid size.

Even though the desirefor fertility was partially exclusion criteriafor thisstudy, relievesliteraturereview the possibility of
pregnancy following uterine artery embolization is comparable to that of the general population, although studies of patients
subjected to thistechnique have a higher incidence of spontaneous abortions.

Comment of thereviewer Carlos G. Musso, MD. PhD. Ageing Biology Unit. Hospital Italiano de Buenos Aires. Argentina

Thisarticleclearly describesthe potential advantages and disadvantages that the process of uterine artery embolization hasin
the treatment of uterinefibroid entity which isthe most common gynecological tumor and usually become symptomatic in about
50% of women who suffer it. Among these symptoms are metrorrhagia, anemia (submucosal location), urinary frequency,
constipation, bladder and / or ureteral compression (subserosa location), among others.
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