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ABSTRACT 

The Uterine leiomyomas are benign smooth muscle tumors of slow growth, most patients are asymptomatic or 

discovered during a routine gynecological examination. Clinical manifestations occur in 20-40% with 

abnormal uterine bleeding, chronic pelvic pain, pelvic heaviness and occasionally reproductive alterations 

related to the size and location of leiomyoma’s. The medical management is to improve symptoms or facilitate 

surgery, particularly if conservative avoiding the complications associated with surgery. Technological 

advances in minimally invasive surgery, interventional imagenological, new drugs and a better understanding 

of tumor biology of leiomyoma’s have replaced the traditional treatment hysterectomy. The uterine 

leiomyoma’s commonly found in women of reproductive age, which most do not require treatment because of 

their kindness and only when it interferes with their quality of life should be treated individually. 

Keywords: leiomyoma’s, genetics, reproduction, pregnancy,magneticresonanceimaging, ultrasound, 

laparoscopy, hysteroscopy, myomectomy, hysterectomy, minimalinvasionsurgery, hormone therapy, 

embolization. 

 

INTRODUCTION  

Leiomyomas (LM) are benign uterine monoclonal 

histopathologically arise from smooth muscle 

proliferation and connective tissue of the uterus, 

are slow-growing and malignant degeneration is 

less than 1.0% and as low as 0.2%. Despite the 

fact that the cause is unknown, there is evidence 

that estrogens and progestins promote their 

growth, as they rarely develop before menarche 

and menopause subside after considering that 

depend on hormones and are a public health 

problem 
[1-3]

. 

LM The worldwide prevalence varies from 5-

21%, increases with age, 1.8% in women aged 20-

29 years and 14.1% older than 40 years, 60% 

develop in women of reproductive age and 80 % 

lifetime predominantly in blacks, in women 35 to 

49 years of age, medical history and ultrasound 

(US) diagnosis, the incidence is 60%, and African 

American women, increases to 80% at age 50 , 

while Caucasian women, the incidence was 40% 

at the age of 35 years and 70% at 50 years of age 

is commonly diagnosed in 25% to 30% in women 

older than 35 years and 77% reported in autopsies 

of women killed by various causes. Besides race, 

other risk factors (RF) are early menarche, 

familial predisposition and overweight and 
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multiparity and smoking protect against its 

development 
[2,3]

. 

 

CLINICAL ASPECTS LEIOMYOMAS  

Worldwide, the average age at diagnosis, varies 

from 34.8 ± 7.6. The frequency of abnormal 

uterine bleeding (HUA) in women with a 

diagnosis of LM is 59.8% compared to 37.4% 

women without diagnosis (p <0.001) 
[2] 

Most women with LM are asymptomatic and 

often go undiagnosed or are discovered during a 

routine gynecological examination 
[1,2]

. Women 

diagnosed with LM pezantes often experience 

pelvic chronic pelvic pain compared with women 

without a diagnosis of LM (32.6% and 14.5% vs 

15.0% and 2.9%) (p <0.001). Symptomatic 

women often complain HUA, menorrhagia type, 

intense and prolonged bleeding, urinary and 

intestinal discomfort, dyspareunia, which 

negatively affect the sexual life, his work and 

family relationship 
[2,4,5]

; 10% are associated with 

infertility and 1-3% are only cause of this. These 

symptoms are related to the size and location of 

the LM, although women reported in LM 

comparable size to 8 weeks of gestation under 

clinical supervision were unchanged (77%) 
[2]

. 

 

UTERINE AND REPRODUCTIVE 

CAPACITY LEIMYOMAS 

There are many controversies related to 

reproduction in women with LM. In particular 

those infertile women with unexplained infertility, 

the LM is often considered as a cause of this, 

affecting the normal transport of gametes or 

embryos through the genital tract, altering the 

normal development of pregnancy and embryo 

implantation in the uterus. The submucosal and 

intramural LM result in distortion of the uterine 

cavity to prevent implantation of the embryo with 

this loss 
[2,6-9]

, but in women with myomectomy 

and were performed in vitro fertilization (IVF) 

pregnancy rate was similar to women without LM 

, indicating that the LM does not affect fertility 

and surgery in most of these is not indicated, when 

the LM intramural do not distort the endometrial 

cavity is controversial reproductive role and use of 

assisted reproductive techniques (ART) 
[10]

. 

Several studies attempt to clarify the role of LM in 

dealing with ART 
[11.12]

, but do not take into 

account important factors such as size, location, 

age, diagnosis, number of LM confounding 

affecting the evidence on the impact of LM on the 

reproductive function, creating controversy over 

the treatment recommended in these women to 

improve their fertility 
[13]

. 

The submucosal and intramural LM distorting the 

uterine cavity has a negative impact on results in 

the ART and these tumors affect the 

implementation of 33-70% and decrease the 

clinical pregnancy rate 67-70% compared with 

infertile patients without LM; clinical pregnancy 

rate and live birth rate is reduced 70% in women 

with submucosal LM and women under 

management of ART with these, have a worse 

prognosis compared with women without LM, 

including lower clinical pregnancy rate, 

implantation and newborns alive 
[10,11]

, but 

intramural LM impact and submucosal during 

handling with ART, which distort the uterine 

cavity altered reproductive capability 
[11]

 unlike 

not distort LM intramural uterine cavity are 

conflicting reports,in LM intramural (10 to 50mm 

) and subserosal when evaluated with 

hysteroscopy to exclude any distortion of the 

uterine cavity intramural LMsuspect that do not 

affect pregnancy rate, embryo implantation or 

ART cycles (OR: 1.41 (95% CI 0.67 to 2.98) , 

1.75 (95% CI: 0.90 to 3.39), 1.36 (95% CI 0.58 -

3.15), respectively 
[14-16]

, in addition, 3 of each 25 

genes associated with implantation are expressed 

abnormally in women with LM intramurales 
[10]

, 

other studies suggest negative effect on ART in 

patients with LM not affecting intramural uterine 

cavity, with reduced implantation and pregnancy 

rate (implementation: 11, 9% vs 20.2%, p = 0.018; 

pregnancy: 15.1% vs 28.3%, p = 0.003) also 

reported reduced clinical pregnancy in patients 

with LM> 4cm (29% vs 52%, p = 0.025). 

compared with women without LM, 

demonstrating a negative impact of these when 

using ART, in patients with and without LM 

average size 2.1 ± 0.8 3.7 ± 1.2 cm, to correct the 
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age and average number of embryos transferred 

for implantation were lower (OR 0.62, 95% 0.48 

to 0.80), clinical pregnancy (OR 0.66, 95% CI 

0.48 to 0.89) and live births (OR 0.69, 95% CI 

0.50-0.95) 11 showing a negative impact on the 

management of the LM ART who have not distort 

the uterine cavity, primarily over 3cm large, 

affecting implantation 
[13-16]

. 

Ultrasonography in the management, evaluation, 

diagnosis and treatment of infertility, increases the 

incidence of diagnosed LM 3cm mainly over not 

affect the uterine cavity, but adversely affect the 

implantation rate and clinical pregnancy compared 

with women for ART patients without LM; 

myomectomy improves outcomes of ART. The 

LM subserosal affecting more than 50% of the 

total volume of the uterine serosa, do not affect 

implantation and clinical pregnancy (OR 1.0, 95% 

CI 0.8-1.2) or delivery (OR 0.9, 95% CI 0.7 to 

1.1) 
[10,11]

. 

 

PATHOPHYSIOLOGY OF LEIOMYOMAS 

The molecular etiology of LM being understood. 

Risk factors include: family-inherited history, 

black race, age, nulliparity and obesity 
[4,17]

.The 

growth and regression vary between LM; rapid 

growth during the reproductive age is not 

associated with increased risk of malignancy in 

0.23% develops some type of uterine sarcoma and 

0.27% leiomyosarcoma. Growth is impossible to 

predict, although the increased volume in 6-12 

months of 9% with wide variation in size, from a 

25% to 138% growth in one year. During 

pregnancy most no change in the size even 80% 

decrease in size spontaneously at 5 months 

postpartum, the changes that occur in the uterus 

and naturally during reproductive age, explain a 

protective effect of the parity on the risk of 

developing them. The growth rate is also related 

to race, white women have lower growth rate 

during perimenopause, while African-American 

women is higher 
[1-3]

. 

The heterogeneity of leiomyomas is caused by 

biological differences and their growth and 

development has long been associated with sex 

hormones estrogen and mainly various factors see 

figure 1. 

 

 
Figure 1. Etiology of leiomyomas is heterogeneous. The genetic defects in the genes and genetic FH, BHD 

and TSC2 and somatic alterations affecting genes contribute to developing HMG2A leiomyomas, and other 

risk factors such as obesity, parity and ethnicity. Tumor growth is caused by tumor cell proliferation and 

production of extracellular matrix (CM) caused by endocrine factors (estrogen and progesterone) and an 

autocrine growth factors including transforming growth factor beta (TGF-β). 
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Estrogen and progesterone plays an important role 

in tumor biology LM; blacks having increased 

incidence of polymorphisms in the estrogen 

receptor α (ER-α) 
[18]

. Have been recently 

identified molecular alterations responsible for 

their growth and greater prevalence. Most LM 

(60%) are chromosomally normal and 40% 

present karyotype or chromosomal rearrangements 

predominantly several common specific 

karyotypes are associated with uterine size and 

location; there are also differences in the genetic 

profiles. Specific cytogenetic abnormalities, 

including translocations between chromosomes 12 

and 14, Trisomy 12, translocations between 

chromosomes 6 and 10 and deletions in 

chromosomes 3 and 7, the translocation (12:14) is 

the most common cytogenetic abnormality (20%). 

The presence of the gene HMGA2 encoding a 

high mobility group protein-DNA binding and 

proliferation modulator that is not expressed in 

accordance myometrium of patients and is 

involved in the proliferation of other phenotypes. 

HMGA2 antagonism of in vitro cellular 

senescence led LM and decreased proliferation 
[19,20]

. The chromosomally abnormal LM generally 

are larger and submucosal 
[21]

; also part of 

hereditary cancer syndromes, such as hereditary 

syndrome leiomyomatosis and renal cell cancer 

(HLRCC), an autosomal dominant syndrome that 

predisposes LM benign skin and uterus early or 

early development of renal papillary carcinoma, 

and this gene, fumarate hydratase (FH), causing 

increased risk of uterine sarcomas, encoding the 

enzyme of the Krebs cycle responsible for the 

conversion of fumarate to malate, and screening is 

indicated family 
[7,21]

. 

Another LM syndrome is associated with Alport 

syndrome, a progressive nephropathy and its most 

common cause of heredity transmission is linked 

to the X chromosome, this syndrome is associated 

with LM due to defects in the genes COL4A5 and 

COL 4A6 
[21]

. Current sequencing technologies 

allow genome screening studies to identify genes 

associated with susceptibility to LM 
[22]

; three loci 

have been identified in these individuals’ 

genotypes: 10q24.33, 22q13.1 and 11p15.5. The 

chromosome 10q24.33 is the largest association 

with these and mapping in the 5 'region of the 

gene encoding SLK STE20-like kinase. The 

STE20-like kinase is expressed in proliferating 

myoblastic and is activated by epithelial 

alterations. The ETS-20-like kinase plays a role in 

myogenic differentiation, cell motility and 

activated with injuries or wounds 
[23]

. 

Another product of the gene located in the region 

of the A-kinase anchor protein 13 (AKAP13). A 

protein kinase is an anchor 13 which is associated 

with cytoskeletal filaments of LM cells. These 

cells respond poorly to mechanical stress and are 

accompanied by the abnormal deposition of 

extracellular matrix (CM) 
[24]

. Deregulation in 

these processes through mutation is responsible 

for the LM fibrotic phenotype. 

Common mutations occur in LM, 70% are in the 

mediator complex subunit 12 (MED12), a 

transcriptional regulator. These co-activator 

complexes interact directly with the role of 

estrogen receptors (ER) α and β and improve ER 

function in vitro, explaining the increased growth 

of LM. 

Microarrays genetic studies indicate that LM is a 

fibrotic disease and genes involved in fibrosis, and 

ECM production and maintenance is altered gene 

expression between LM and myometrium which 

represents 30% 
[27]

. In the etiology of abnormal 

ECM LM involves transforming growth factor-β 

(TGF-β), a growth factor in profibrotic activity 

and TGF-β3 which is the major isoform expressed 

in the female reproductive tract and their receptors 

are found in LM and normal myometrium 
[28-32]

. 

TGF b3 and the signaling molecules in the LM is 

overexpressed compared to the myometrium. 

Epigenetic changes have also been implicated in 

its formation. The hypo-methylation in the ER-α 

and the overall genomic methylation abnormal in 

LM compared with the myometrium involves 

epigenetic contributions to genetic susceptibility 

for development 
[23.28-32]

. 

Myometrial injury initiates a cascade of changes 

in growth factors, causing cell proliferation and 

increased apoptosis lower CM production where 

the TGF-β is a key mediator in this system fibrosis 
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in these tumors are called fibroids emphasizes the 

importance of the CM in these tumors 
[9]

. Growth 

factor deregulation angiogenesisand fibroblast 

growth factor are the many key via LM. 

Microarray analyzes have reported that 25% of the 

differentially expressed genes between the 

myometrium and LM are involved in the 

transformation of the signaling of the TGF-β, 

collagen, and 
[33,34]

 CM production. Knowledge 

about the molecular causes of common mutations 

involving LM that relate to their development help 

the preventive management with specific 

inhibitors. 

 

IMAGING IN LEIOMYOMAS 

Imaging modalities for the evaluation of LM are 

the US, transabdominal and transvaginal, 

magnetic resonance imaging (MRI) of the pelvis 

radiographs and computed tomography (CT) 
[2,4,7,35]

. The US is the preferred imaging method 

for detecting and evaluating LM, most are 

intramural, located in the myometrium or are 

submucosal and subserosal are concentric or as 

solid masses hypoechoic, absorbing sound waves 

and cause shadow sound, which varies in its 

degree of echogenicity, heterogeneous or 

hyperechogenic, depending on the amount of 

fibrous tissue and / or calcification also have 

components resulting from necrosis anechoic, the 

lower uterine segment LM obstructing the canal, 

the band moving echogenic endometrial. 

Calcifications are hyperechoic with acoustic 

shadowing with sharp and diffuse enlarged uterus 

with abnormal echogenicity, the US has a 

sensitivity of 60%, specificity 99% and accuracy 

of 87%. The US appearance of LM diagnosis 

usually, 5% (especially when they suffer necrosis) 

simulate normal pelvic structures (particularly 

ovaries) and pelvic pathologic changes, uterine 

abnormalities and pregnancy-related conditions, 

where the RM clarify US findings of the pelvis 
[2, 

35].
 

MRI has an important role in defining the 

anatomy of the uterus and ovaries, as well as the 

assessment of their pathology when the results of 

other studies are unclear, it is useful for 

myomectomy, MRI contrast generally not 

required, although improve the image of these, are 

hypointense (65%), isointense (23%) and 

hyperintense (12%) compared with the image of 

the myometrium. The main limitation of MRI is 

the high cost, availability, and is contraindicated 

in patients with pacemakers or metallic foreign 

bodies, claustrophobia is relative sensitivity is 86-

92%, specificity 100% and accuracy 97%. 

Conventional radiographs have a limited role in 

the diagnosis and only calcified LM are identified 

and large seen as nonspecific soft tissue mass in 

the pelvis that displaces bowel loops. Like 

radiography, CT has a limited role and only the 

LM often distinguished from healthy myometrium 

when calcified or necrotic, see figures 2-6. 
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4  5 

 

6 

Figures 2,3,4,5,6. Assessment of uterine leiomyomas (LM) 1.Transabdominal ultrasound, LM with cystic 

degeneration, round, heterogeneous, with internal necrosis (hollow arrow) anechoic areas. 2. Transvaginal 

ultrasound provides further guidance on the quantity, location and the type of degeneration of the LM. 

(Designated with number 1) intramural LM which does not deform the endometrial cavity or the edges of 

the uterus, submucosal LM (number 2), observe as it displaces the endometrium (arrow) and 

submucosalmyoma (number 3) that modifies the edges of the uterus) 3. MRI-T2 with multiple LM which 

are rounded images of low signal strength, some with areas of greater intensity or lower according to the 

contents of fibrous tissue or type of necrosis 4. X-ray of abdomen, shows (arrow) irregular and radiopaque 

calcificationfeatureof fibroids with degeneration calcium 5. CT scan shows the LM of variable density 

usually hypodense in comparison to the normal myometrium. 
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7 8 

9 

Figures 7,8,9. Location of the LM MRI T2, a 48-year-old woman. Submucosalsagital section, figure 7, 

intramural coronal section, figure 8 and subseroso coronal section, figure 9 

 

PERINATAL COMPLICATIONS 

ASSOCIATED UTERINE LEIOMYOMAS 

Pregnant women during prenatal care in the first 

quarter, the US shows that its prevalence of LM 

during pregnancy is 10-20% 
[36]

. Abdominal pain 

is the most common complication during 

pregnancy (15%) and are involved with perinatal 

complications, spontaneous abortion and 22% 

diagnosed by U.S. in the first quarter is twice that 

pregnancy loss compared with controls (14% vs. 

to 7.6%), also in patients with ART use in vitro 

fertilization (IVF) than controls (15.3% vs. 7.7%) 

myomectomy reduces the incidence of early 

spontaneous abortion from 36% to 60% 
[2,7,13,14]

. 

Women with LM have higher rates of caesarean 

sections than women without LM (48.8% versus 

13.3%) associated with antepartum complications, 

increased incidence of fetal malpresentation, 

abnormal placentation and obstructed labor, the 

decision of birth should be individualized 

depending on the size, location, obstetric history 

and smaller LM located in the uterine segment 

caesarean section have an increased of risk 
[13,14]

. 

The most common neonatal morbidity associated 

with preterm LM is mainly in large (> 5cm), a 

short cervical length (<2.5 cm) in pregnancies ≤ 

32 weeks, is a marker of premature birth and is 

associated with the presence of LM 37,38]. 

The abnormal placentation is associated with 

placental abruption and is related to LM 

retroplacental (OR 2.1, 95% CI 1.4 to 3.0), 

women with LM are at increased risk of placenta 

previa (OR 2.2, CI 95% 1.5 to 3.2) and 

intrauterine growth restriction (IUGR) (OR 2.5, 

95% CI 1.2-5.0) 
[36-38]

. 

 

MANAGEMENT LEIOMYOMAS 

Treatment of LM worldwide vary widely, due to 

differences in factors such as health systems, 

cultural, personal preferences and medical 
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treatment is the most variable (55.8 to 18.5%), the 

options treatment are: observation, medical 

treatment, and surgical: myomectomy, uterine 

artery embolization, MRI and hysterectomy 

mainly. Technological advances in minimally 

invasive surgery, interventional imaging, new 

drugs, allow alternatives for prevention of these 

tumors, including retinoic acid, antifibrotic drug 

pirfenidone, green tea components 
[10] 

and vitamin 

D, which are aimed at initial symptoms, but there 

is little information 
[2,7,11,12,39]

. Genetic 

susceptibility to LM by analytical study of the 

genome and a better understanding of the natural 

history of the disease have replaced traditional 

treatment.77% of women who choose single 

observation are not harmed and no significant 

change and this watchful waiting is considered 

mainly during the last years of the transition to 

menopause, because after menopause, the 

decrease in size LM 3; women do not require 

surgical treatment even if growth is rapid, but they 

affect quality of life are treated according to the 

desire of the patient and severity of symptoms 
[2,7,27]

. 

 

SURGICAL TREATMENT 

Surgical procedures include myomectomy, 

endometrial ablation, or hysterectomy. however, 

the management depends on the age of the 

woman, desire for future fertility, reproductive 

and obstetric history, location, number and size of 

these. In most countries, more than half the 

women were performing surgery and 

hysterectomy is the main type of surgery 
[40,41]

, 

followed by myomectomy, the percentage of 

women who had undergone hysterectomy is times 

higher when are diagnosed with LM compared 

with women without a diagnosis 
[5,17]

. Serious 

medical conditions, severe anemia or ureteral 

obstruction, symptoms that compromise quality of 

life, bleeding, pain, pelvic and incontinence 

pezantes are also indications for surgery and 

myomectomy improves symptoms in 80% 
[44.41]

. 

Myomectomy by different surgical approaches is 

the standard therapy in women without parity 

satisfied of reproductive age for submucosal LM 

is performed via hysteroscopy surgery, in 

intramural or subserosal LM Laparoscopy track 

especially when they are less than; also by 

laparotomy with microsurgical technique is 

indicated, however, the prior assessment of leiom-

yoma number, size and location are necessary for 

the selection of surgical approach 
[2,3,7]

. 

LM in infertile patients with more than 50% 

achieved spontaneous pregnancy after open or 

laparoscopic myomectomy. LM submucosal 

managing hysteroscopy surgery or laparotomy 

treated compared with untreated control groups 

who were LM performed autologous IVF or 

oocyte donor recipients, autologous IVF and 

oocyte donation the clinical pregnancy was similar 

in both. LM Patients with large (> 5cm) on ART 

before myomectomy demonstrated improved live 

birth rates (21% vs 10%, p <0.05) compared with 

those who were not performed myomectomy, 

another report shows benefit of myomectomy 

before ART, indicating that myomectomy for 

submucosalleiomyomas before ART is beneficial 

and intramural leiomyomas> 5cm also 50% 

improvement the live birth rate 
[2,7,20]

. 

Hysteroscopic myomectomy and endometrial 

ablation. LM submucosal causing miscarriage 

HUA and hysteroscopic are removed, improving 

the quality of life and pregnancy rate, reduces 

HUA 82% for submucosal pedunculated LM (type 

0), 86% in LM sessile (type 1) and 68% for LM 

intramural (type 2) and one additional surgery was 

reported in 9.5% at 2 years, 10.8% at 5 years and 

26.7% at 8 years 
[11,18-23]

. 

Endometrial ablation, with or without 

hysteroscopic myomectomy, also seen in women 

with parity satisfied; improve the HUA, 1-5 years 

94% and 12% required hysterectomy; 

hydrothermal ablation of 91% improved after one 

year HUA follow-up, women with submucosal 

LM HUA and type 1 or 2 to 3 cm in size, 

treatment with NovaSure ® endometrial ablation 

improved 95% at 1 year follow up from 
[11,18-23]

. 

Abdominal myomectomy; during abdominal 

myomectomy intraoperative injury risk is lower, 

the abdominal hysterectomy complications 

reported 13% (bladder injury, ureteral, bowel, 
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pelvic abscess and ileus) myomectomy compared 

with 5% (lesion re bladder and bowel obstruction 

intervention and ileus) 
[27],

 other complications 

such as bleeding, febrile morbidity, unintended 

surgical procedures, life-threatening events, and 

rehospitalization did not differ. 

This avoids increased bleeding during 

myomectomy with use of tourniquets or 

vasoconstrictors (vasopressin) 
[25]

 and 

complications are rare as bradycardia and 

cardiovascular collapse inadvertent intravascular 

injection, but require careful monitoring. A 

cellular processor reduces the need for 

preoperative donation of autologous or 

heterologous blood for transfusion. This device 

for aspiration of blood from the operative field, 

mixed with heparinized saline that stores the 

blood when the blood loss greater than 300 ml, the 

blood collected was washed, filtered, centrifuged 

and administered to the patient. Myomectomy of 

large tumors in relation to the size of a 16-36 

week pregnancy reported occasionally bowel 

injury, bladder or intestinal obstruction 

reoperation for, without conversion to 

hysterectomy 
[2,7,26]

. 

Hysterectomyandlaparoscopic myomectomyThe 

indication of laparoscopic myomectomy is limited 

to the size and number of LM that are reasonably 

eliminated, technical difficulty of laparoscopic, 

robotic assisted surgery helps the surgeon to avoid 

technical problems, but the cost and longer 

operating time must be considered, when 

compared with laparotomy, the time is longer, but 

the blood loss, postoperative pain and 

complications are minor, and total recovery in two 

weeks, even in large 15cm LM where scarcely 

require conversion to laparotomy 
[42-47]

. 

Myolysis by coagulation is not recommended 

laparoscopically is associated with adhesion 

formation and possible uterine rupture during 

pregnancy and is not currently indicated 
[48]

. The 

uterine artery occlusion by laparoscopy in women 

with LM reported improved symptoms, but the 

cost-effectiveness compared with embolization of 

uterine leiomyomas (UFE) requires further studies 
[2.49]

.Hysterectomy is the definitive treatment for 

the introduction of laparoscopy has led to 

significant changes and laparoscopic hysterectomy 

rate increased in the last 2 decades from 0.3 to 

11.8% secondary to safety and efficacy, shorter 

hospital stay, early reintegration to everyday 

activity, less bleeding and morbidity at lower cost, 

however, these benefits must be weighed against 

the increased risk of ureteral damage via 

laparoscopy learning curve and surgical skills 
[40.41]

. 

 

Interventional Radiology 

Embolization of uterine leiomyomas (UFE) is an 

effective treatment for LM since 3 decades, 

especially when symptoms are important to 

require surgery and has become one of the main 

maneuvers of these with results comparable to 

myomectomy or hysterectomy and the 

complication rate is similar, but the reset and start 

normal activities is quicker, although the rate of 

satisfaction is higher with hysterectomy (88%) 

versus UFE (78%) 
[50]

. 

The technique is channeling through the femoral 

artery percutaneous embolization for uterine 

artery and its branches, the radiation exposure is 

similar to 1-2 TC or barium enema. Management 

of pain after the procedure usually requires 

hospitalization for one day, followed by 1-2 weeks 

of anti-inflammatory drugs. Many women return 

to normal activities within 1-3 weeks. The 

decrease in tumor size and the symptoms are 42% 

and 77-86%, respectively, with women's 

satisfaction to 3 month follow-up of 91% and 3% 

required hysterectomy within 8 months after UFE 

complications 1.5% 
[50]

. Women who did not 

accept the hysterectomy, even for complications 

not life threatening, should avoid this procedure, 

even if there is active genital infection, 

gynecological cancer, immunosuppression, 

difficulty in access to the uterine arteries for any 

reason, and contrast allergy impaired renal 

function. The hospital stay is short (two days 

compared to 5 days for hysterectomy). Although 

UFE exceptional complications may require 

hysterectomy 
[50]

.Have lower incidence of major 

complications at 6 months with 8% risk of 
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repeating the procedure but is associated with 

more hospital readmissions for pain or fever (9 vs. 

0 for hysterectomy) worldwide, 12 deaths were 

reported (two septic shock, pulmonary embolism 

8 and 2 unknown) associated with over 100,000 

UFE procedures, the mortality rate is low UFE 1 

in 10,000 compared to 10,000 surgeries 3, at 3 

months follow-up, 83% improved HUA , 

dysmenorrhea, urinary symptoms 77% and 86%, 

decreased 33%, 30% of the UFE requires 

treatment to control recurrent symptoms is 

recommended that women who are considering 

having full assessment embolization between the 

gynecologist and interventional radiologist; 

because the effects of UFE on fertility and 

pregnancy are not clear and is not recommended if 

women considering pregnancy in the future 
[51-54]

. 

Fertility after UFE is controversial and its safety 

has not been established; spontaneous pregnancies 

have been reported in 61% or ART in these 

women with UFE, spontaneous abortions from 13 

to 16.7%, some cases of premature births and 

placentation abnormal (placenta accreta which 

required cesarean-hysterectomy and 

uncomplicated term pregnancies, other reports 

have shown increased risk of obstetric 

complications, such as first trimester abortions, 

fetal malpresentation, abnormal placentation, 

IUGR and preterm delivery; also report atrophy 

permanent endometrial and is not recommended 

for patients without parity satisfied 
[52,55,58]

. 

 

MRI guided high intensity ultrasound 

The technique of MRI guided high-intensity 

ultrasound or MRI-Guided Focused Ultrasound 

(MRgFUS) is approved for treatment of LM since 

more than 10 years ago it was reported that 80% is 

reduced in size, 20 to 30% two years without 

long-term complications, symptomatology 

improves 71% at 6 months and 50% after a year of 

treatment, 28% require myomectomy or 

hysterectomy and UFE is not recommended for 

women without parity satisfied, although 

pregnancies have been achieved at 8 month 

follow-up with live birth rate of 41% and 

spontaneous abortion rate of 28%., most with term 

pregnancies and 57% of these pregnancies had 

maternal or perinatal complications, where it is 

shown reproductive safety and efficacy will be a 

safe option for the management of LM 
[2,7,59,60]

.MRgFUS technique is performed with the 

heat developed by the U.S. focused to denature 

proteins and cause cell deaths, the RM is directed 

toward evaluating LM and monitor the 

temperature of the targeted tissue, the advantages 

are low morbidity and fast recovery, with return to 

normal activity in a day with decreased symptoms 

in 50-71%. As technology continues to develop, 

more studies are necessary to evaluate the risks 

and efficacy of MRgFUS because the recurrence 

rate is high and is associated with side effects such 

as burn abdominal wall thickness 
[53,59,60,61]

. 

Cryotherapy administered MRI guide reduces 

tumor volume by 65%, range 31% +/- 28%, but 

the efficacy and safety of these techniques require 

further study 
[62]

. 

 

MEDICAL TREATMENT 

The goal of medical management is to improve 

symptoms and when surgery is indicated facilitate 

it and avoid the complications associated mainly 

intervention if conservative, however, symptoms 

usually recur after discontinuation of medical 

treatment and reduces tumor size and improve the 

clinical condition of the woman, the modulation of 

growth factors and hormone receptors in smooth 

muscle cells and vascular system LM 
[1] 

see table 

1, the percentage of women who received medical 

treatment after diagnosis ranged from 18, 5% 

(95% CI: 12.7-25.4%) to 55.8% (95% CI: 50.7-

60.8%) 
[39]

. 

 

TABLE 1 

Medical treatment of leiomyomas 

 Oral contraceptives 

 Progestogens 

 Agonist and antagonists of gonadotropin 

releasing hormone GnRH 

 Selective modulators of estrogen or 

progesterone receptors 

 Antiandrogens 

 Antiprogestins 
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Hormonal Contraceptives 

Oral Contraceptives (OCs) combined, and the 

Progestin-only pills are effective for bleeding, but 

do not influence the natural history of the LM 
[39]

.Administration Medroxyprogesterone Acetate 

at doses of 150mg each month for 6 months HUA 

decreases by 30 to 70% and tumor volume 

temporarily less effective than agonists 

gonadotropin releasing hormone (GnRH-a) 
[13,14]

. 

Alternatively the intrauterine or system releasing 

levonorgestrel (LNG-IUS) in women with one LM 

5cm, less than 50% of LM occupying the 

endometrial cavity (type 2), 90% reduced blood 

loss by decreasing the amount and duration with 

increased hemoglobin one years after insertion 
[39,62]

 

 

Gonadotropin releasing hormone (GnRH) 

GnRH agonists induce hypoestrogenism that limit 

the duration of treatment, and LM regrow after 

interrupt are used before surgery for 3 months, 

reduce the size and vascularity facilitate surgery 

and reduce perioperative morbidity associated 

with myomectomy, corrects anemia, avoiding 

large incisions and provide surgical alternatives, 

size reduction is achieved in 30 to 40% in 14 days, 

are clinically useful in the management of ART. 

GnRH analogues reduced 35% in size and 95% 

improvement HUA decreasing the uterine volume, 

in obese this decrease is lower because 

hyperestrogenism develop persistent links derived 

from peripheral aromatization extragonadal by the 

peripheral conversion of androgens to estrogens. 

In perimenopausal women develops spontaneous 

menopause preventing tumor growth, are 

considered short term and one in 34 is avoided 

surgery. During hysteroscopy, a single dose the 

month before the procedure is provided, 95% of 

women will experience side effects from the 

hipoestrogenismos as hot flashes (78%), vaginal 

dryness (32%) and headache (55%), with some 

arthralgia, myalgia, insomnia, edema, emotional 

lability, depression, or decreased libido, hair loss, 

discomfort and musculoskeletal stiffness, 

affecting bone mineral density (BMD) 

significantly after 6 months of use, low doses of 

estrogens and progestins in controversial use to 

improve BMD. GnRH antagonists compete for 

binding to GnRH receptors, in contrast to GnRH 

agonists, their administration is not associated 

with a phenomenon called immediate stimulation, 

having a greater effect than the GnRH agonist, but 

its use is limited for administered daily 
[39,63]

. 

 

Modulators Selective Estrogen Receptor 

(SERM's) 

Lols SERM's are a new class of modular estrogen 

receptor (ER) with effect agonist or antagonist in 

various tissues including endometrium, are used in 

the management of HUA decreasing the duration 

and amount of dose-response using Raloxifene 

(RLX) in postmenopausal women with LM reduce 

their size but their clinical use is not relevant 
[39]

. 

Other medical treatment with selective modulators 

of progesterone receptors (PR) or Selective 

progesterone receptor modulators (SPRM) is 

being evaluated. Antiprogestin mifepristone (RU-

486), is a synthetic steroid derived from 

norethindrone having antiprogestin and 

antiglucocorticoid effect endometrium level, 

exerts anti-estrogenic effects and has been used in 

doses of 5 to 50mg per day for 3 months with 

symptom causing secondary amenorrhea 

vasomotor, decreases serum levels of follicle 

stimulating hormone (FSH), temporarily increases 

luteinizing hormone (LH) and androstenedione, 

progesterone decreases, without changes in the 

levels of Estradiol and Estrone, 

dehydroepiandrosterone sulfate, sometimes causes 

dyslipidemia and does not affect bone mineral 

density (BMD). Menstrual cycles are reset to 3-6 

weeks stopping and tumor shrinkage in 26-50%, 

improves anemic state, the side effects are less 

than those caused by hypoestrogenism when 

compared to a-GnRH. Mifepristone was effective 

in reducing the size and associated symptoms; 

during follow-up after six months of treatment, the 

effects continued for a year 
[39]

. SPRM treatment 

as asoprisnil also reduced the size and improved 

the dose-response HUA, and UPA (CDB-2914) is 

approved as an emergency contraceptive and 

shown to decrease the volume of the LM with 
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5mg orally per day during 13 weeks of treatment 

and induces amenorrhea HUA improves by 90% 

and the quality of life after 12 weeks of treatment 

and control of bleeding by 98% at doses of 10 mg 

per day two weeks achieving amenorrhea with 

faster compado leuprolide acetate and a lower 

incidence of side effects in 24% compared to 

placebo; uterine volume reduction was maintained 

for 6 months after discontinuation of 
[39,64-72]

. 

One benefit of SPRMs compared with GnRH 

analogs is the absence of hypoestrogenic side 

effects, such as decreased bone mineral density 

and hot flashes, maintaining estradiol levels 

during uso 
[39]

. The main risk with SPRMs is the 

long-term effect on the endometrium, by blocking 

the action of progesterone on the endometrium 

and inhibit ovulation, providing a persistent 

estrogenism unopposed and increased risk of 

endometrial changes that are different from 

endometrial hyperplasia called endometrial 

changes associated with progesterone (PAEC), but 

increases the incidence of endometrial hyperplasia 

without atypia in 63.1% when administered at a 

dose of 10mg per day for 3 months 16; without 

data atypical hyperplasia returns after PAEC of 3-

6 months after stopping treatment, but the natural 

history of PAEC as well as the safety of long-term 

SPRMs PAEC has not been established 
[39,73-76]

. 

Therapeutic success of the blockade of 

progesterone is based on clinical data, but has not 

been verified by the administration of 

progesterone receptor modulators in August even 

steroid hormonal control has provided therapeutic 

effect in LM 
[39]

. 

Aromatase inhibitors (AI); the AI inhibit the 

conversion of androgens to estrogens and reduce 

levels of estrogen and the administration of 

letrozole for 2 months decreased tumor volume by 

71% at doses of 2.5mg in handling leiomyomas> 

5cm and was superior to GnRH analogue 

(triptorelin) to reduce its size (45.6% vs. 33.2%) 

after 12 weeks of treatment, but further studies are 

needed on the effect, long-term safety and 

reproductive function after treatment 
[39]

. The 

Gestrinone is androgen derivative 

ethynyltestosterone properties and anti-

progesterone and anti-estrogenic effects. 5mg 

administration 3 times a week for 2 months in 

women with leiomyomas these shrinks 40% in the 

second month of taking secondary amenorrhea 

develops but continuous administration two times 

a week for 1 year, but androgenic side effects 

(acne, hirsutism, seborrhea), and weight gain 

symptoms recur by suspending 
[39,78]

. The Danazol 

is a derivative of 17-alpha-ethinyl testosterone, 

which has multiple effects at different levels of the 

hypothalamic-pituitary-ovary through binding to 

intracellular estrogen receptors, androgen, 

progesterone and glucocorticoid, the use in 

patients with LM reduced in volume by 23.6% 

and decrease HUA, however, important side 

effects such as hyperandrogenism (acne, 

hirsutism) and weight gain, that limit their clinical 

application 
[39]

. 

 

Complementary and Alternative Medicine 

Most published studies on alternative medicine 

treatments are controversial non-randomized, 

unblinded and small. One study reported that after 

6 months of treatment with traditional Chinese 

medicine, the LM was reduced by U.S. 59% 

compared with 8% of controls and LM under 

10cm, the HUA was reduced 95% and 

dysmenorrhea improved 94% 
[78,79]

. 

 

FUTURE MANAGEMENT LEIOMYOMAS 

Medical treatment is aimed at future cell 

differentiation pathways. The excess LM tumors 

are abnormal in CM production and modulation of 

this process provides its control. Inhibitors of 

TGF-β pathway avoids the production of CM 

proteins and reduction in rats LM; also down-

regulation in the pathway of TGF-β decreases the 

messenger RNA expression of multiple genes in 

the CM LM and therapy directed at disruption of 

this process will be therapeutic fibrotic 
[29,30]

. 

The LM possess a pathway through retinoic acid 

and retinoids modulate these pathways responsible 

for cell proliferation, apoptosis and survival of 

these. Decreased endogenous retinoic acid and 

abnormal production of CM in handling LM 

retinoic acid transforms CM phenotype to 
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simulate closely the myometrium by decreased 

expression of collagens and proteoglycans of the 

CM through compounds that increase the 

endogenous retinoic acid fibroids as liarozole (an 

agent that blocks the metabolism of retinoic acid) 

with therapeutic potential by inhibiting the 

formation of abnormal CM through via retinoic 

acid without retinoic acid pathway without 

significant side effects 
[30,80]

.Other promising 

therapeutic agents are nutritional supplements. 

Curcumin, with antineoplastic activity, inhibits 

cell proliferation and reduces the expression of 

proteoglycans in the CM of LM, green tea extract 

inhibits cell proliferation in vitro LM. The 

advantage of these new agents is their low side 

effects as preventive and therapeutic efficacy over 

time. Since prevention of the disease is higher and 

more profitable than treatment, identification of 

women with risk factors identified LM genetic 

screening who require preventative treatment, 

curcumin or green tea extract, slow cell 

proliferation and abnormal discharge ECM 

developed in LM 
[81,82]

. 

 

CONCLUSIONS 

The uterine LM are common in women of 

reproductive age and most do not require 

treatment because they are benign, is a 

heterogeneous disease and recent advances on its 

origin and pathogenesis by molecular alterations, 

will adapt specific mechanism responsible for its 

management. The knowledge of tumor biology 

can provide medical and surgical treatments that 

improve symptoms and morbidity, the 

development of new drugs and less invasive 

procedures can be avoided even conservative 

hysterectomy surgery when the response is 

adequate, preserving fertility for achieving 

pregnancy and avoid losing them affects tumor 

growth and digestive tract functions causing 

obstructive syndromes, hysterectomy is the last 

treatment when no response to conservative 

management and the symptoms interfere with 

quality of life. 
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