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Management of Intramural Fibroids in Infertility

Uterine fibroids are the most common benign pathology in the reproductive age group. They occur in approximately 20-50% of women over the age of 30 years (Buttram 1981). Although the majority of fibroids are asymptomatic, many women have significant problems that interfere with some aspect of their lives such as pelvic pain, metrorrhagia and infertility which warrant surgical therapy. The incidence of fibroids in infertile women without any other cause for their infertility is estimated to be between 1 and 2.4% (Buttram 1981). The indication to surgery in infertile patients is a subject of debate. It is evident that submucous fibroids, which may be excised at hysteroscopy, may cause infertility, abortion or pregnancy failure, the role of intramural and subserous fibroids in determining infertility is controversial especially when the endometrial cavity is not distorted. 

Several theories have been proposed to explain the effects of fibroids on fertility. The anatomical location of a fibroid is an important factor, with submucous, intramural and subserosal fibroids implicated, in decreasing order of importance in causing infertility. The effect of cavitary distortion from submucosal fibroids on implantation is understandable, however the mechanism by which intramural fibroids in an infertile patient with a normal uterine cavity might interfere with implantation is unclear. The interference of uterine fibroids with gamete transport, normal uterine contractility and in particular completion of the process of implantation has been a point of concern. Alterations in uterine artery blood flow, alterations in gene expression, implantation site and local cytokine release may also play a role. See Figure 1. 

Systematic use of myomectomy in infertility cases is a subject of debate, especially in patients with intramural fibroids. We will analyze the data in order to clarify the indications for myomectomy in infertility patients.  
There is evidence to suggest that fibroids cause reproductive dysfunction. Buttram and Reiter in 1981 showed a decrease of pregnancy loss after myomectomy from 41.4% to 19.3%. The pregnancy loss rate decreased significantly from 73 to 15% in a group of 36 women who underwent abdominal myomectomy with miscarriage as the only or main indication studied by Vercellini et al. 

Restoration of fertility after myomectomy in a cohort of women with a history of infertility has also been reported. The  postoperative pregnancy rates in patients with otherwise unexplained infertility was 56% according to Vercellini et al. The pregnancy rate after myomectomy was 57% in a retrospective study including 51 patients with intramural or subserous fibroids by Li et al. The pregnancy rate in infertile women less than 40 years of age following myomectomy was similar to that of subjects without a history of infertility (75%).  After myomectomy, the pregnancy rate in subjects with a history of infertility became similar to that of subjects of equilvalent age without a history of infertility. 

Fibroids and IVF 

In-vitro fertilization (IVF) provides a good model to assess the effects of fibroids on implantation. It allows us to exclude factors such as tubal factor and male factor infertility. The impact of fibroids on the outcome on ART (assisted reproductive technologies) has been investigated. 

Fahri and colleagues, in a retrospective analysis of IVF cycles, compared women with documented fibroids and compared them to an age-matched control group with mechanical infertility. They concluded that the implantation rate and pregnancy outcome is impaired in women with fibroids only when they cause distortion of the uterine cavity. Implantation (22.1%) and abortion rates (36%) in the study group were similar to the results in the control group with pure mechanical factor. When the results were analyzed according to the hysteroscopic pretreatment findings, impaired implantation was associated with fibroids only when they caused deformation of the uterine cavity. 

Surrey et al. performed a retrospective case-controlled study of patients with and without fibroids and a normal endometrial cavity visualized by hysteroscopy who underwent IVF. A significant decrease in implantation rates was only noted in women less than 40 years old. Trends towards lower clinical pregnancy and live birth rates that failed to reach statistical significance were also appreciated. Relatively high live birth rates in all groups were appreciated, not justifying surgical intervention. 

In contrast, Stovall et al, in a non-randomized prospective case-control study, concluded that fibroids had a negative effect on implantation and pregnancy rates in patients without endometrial cavity abnormalities (37 versus 53%). The fibroids were classified as intramural and located in the uterine fundus with the average size of a fibroid 28.7 x 19.7mm. The pregnancy rate of the control group (52.7%) in this study was significantly higher than the rate for all women undergoing IVF-embryo transfer and ZIFT during the study interval (38.3%). The spontaneous abortion rates for cases and controls were not significantly different. These findings may be associated with the small sample size or the possibility that small intramural fibroids may not have an impact on spontaneous abortion. 

Similar to the findings by Stovall et al, in a study that stratified patients by fibroid location, Eldar-Geva and colleagues, in a retrospective comparative study of patients with and without fibroids, concluded that pregnancy and implantation rates were significantly lower in the groups of patients with intramural and submucosal fibroids, even when there was no deformation of the uterine cavity (pregnancy rate: 16.4% and 10% respectively versus 30% in the control group). Pregnancy and implantation rates were not influenced by the presence of subserosal fibroids. The effect of size or volume of the fibroid was not assessed in these studies.  

Most past studies have been retrospective, with small patient numbers and little distinction being made between intramural and subserosal fibroids. There have been two recent prospective trials evaluating intramural fibroids and their effect on IVF outcome. Hart and colleagues performed a prospective controlled trial evaluating 112 women with intramural fibroids and 322 women without who underwent IVF or ICSI treatment. Implantation rates were significantly reduced in the fibroid group when analyzing only women with intramural fibroids less than 5 cm in size  (11.9 versus 20.2%, P=0.018).  The mean size of the largest fibroids was 2.3 cm. All patients were assessed for the presence of fibroids by transvaginal ultrasound. Only 58% of patients underwent sonohysterography or hysterography to confirm a normal uterine cavity. This may be a confounding factor. 

Check et al confirmed the findings by Hart and colleagues. In this prospective case-control study, 61 women with small intramural fibroids less than 5 cm assessed by pelvic ultrasound were matched by age with the next patient of the same age undergoing IVF without fibroids. All patients were required to have a hysterosalpingogram within one year of the IVF procedure. Although no significant differences were found in outcome between these two groups, a trend for lower delivery rates and higher mis-carriage rates was appreciated. The sample size may have been too small to detect a difference between the two groups. 

A recent meta-analysis by Donnez and Jadoul of 6 trials which evaluated IVF in women with untreated myomas and without myomas showed a significant decrease in pregnancy rates in patients with a distorted uterine cavity (9% pregnancy rate) compared with patients without distortion of the cavity (33.5%) and patients without fibroids (44.4%).  

There are many reasons for the differences in conclusions between the studies. Differences in control pregnancy rates between  reports  plays a critical role in interpreting the data. In some series, the classification and the exact location of fibroids is not clearly defined, casting doubts on the true value of the studies. Several studies rely on hysterosalpingography and transvaginal sonography without hysterosonography or hysteroscopy. Diagnosis of an intracavitary fibroid may be missed depending on the imaging study chosen. 

Based on recent studies, it seems reasonable to conclude that intramural fibroids distorting the uterine cavity impair implantation and pregnancy rates in women undergoing IVF. Given variations between studies in methods of case selection it is difficult to compare results. Most of the analyses performed in the trials were based on the size of the largest tumors as opposed to the total number or volume of fibroids. Clearly, the location of an intramural fibroid in relation to the endometrial cavity plays a critical variable. It is logical that a fibroid which is adjacent to but does not distort the uterine cavity would have a greater impact on implantation than a fibroid which is several centimeters away. This has not been investigated. 

Hysteroscopic Myomectomy


Submucosal fibroids may be treated by operative hysteroscopy. Several retrospective studies have shown successful reproductive outcome after hysteroscopic removal of submucosal fibroids in infertile women. More than one surgery may be required if the size of the intramural  part of a submucosal fibroid is large. There have been two studies which compared pregnancy rates in infertile women who underwent hysteroscopic myomectomy to infertile women with normal cavities. Varasteh et al. showed a statistically significant benefit of removing submucosal fibroids larger than two cm. Fernandez et al showed that the best prognostic factors for subsequent fertility in patients who underwent operative hysteroscopy were patient age less than 35 years and fibroid size larger than 5 cm when there are no other causes of infertility.

Laparoscopic versus Abdominal Myomectomy

The decision to proceed with a laparoscopic versus abdominal myomectomy should be based on results of randomized trials with expectant management as a control treatment. There have been none to date. Seracchioli et al. published the only randomized study comparing pregnancy rates after laparoscopic and abdominal myomectomy. The authors showed no statistically significant difference between the cumulative pregnancy rates after 2 years (41.75% in the laparoscopy group and 47.07% in the laparotomy group. The recurrence rate did not differ in the two groups (21.4% versus 20.3%). The global pregnancy rate in the 46 studies analyzed by Donnez and Jadoul is 49% after laparoscopic or abdominal myomectomy.

More recently, Campo et al, preformed a   retrospective study analyzing pregnancy outcome prior to and following myomectomy by laparoscopy or by laparotomy in 41 patients presenting with an intact uterine cavity and subserous or intramural fibroids. The pregnancy rate following myomectomy was 60.9%, similar in both groups, with the miscarriage rate reduced to 13.8% (P< 0.001). Those patients who conceived after surgery were significantly younger with larger fibroids removed. Apart from age and diameter, the probability of conceiving after myomectomy was higher in cases of intramural fibroids or laparoscopic surgery possibly due to a reduced post-operative adhesions. 

Compared with myomectomy by laparotomy, laparoscopic  myomectomy offers reduced postoperative pain,  shorter hospital stay, and quicker return to normal activity. Provided that the surgeons are suitably trained, the rate of complications in the short term is low. Laparoscopy also offers increased exposure, visibility, and magnification provided by the laparoscope. The technique appears advantageous in that it could reduce the risk of postoperative adhesions compared with laparotomy.

Myomectomy is not without its risks. One concern regarding myomectomy is the risk of uterine rupture during pregnancy and labor. Dubuisson et al (2000) reported six cases of uterine rupture following myomectomy by laparoscopy prior to labor. The rate of uterine rupture that can be attributed to laparoscopic myomectomy is 1.0% (Dubuisson). It is difficult to say whether there is a greater risk of uterine rupture than after abdominal myomectomy. The incidence of uterine rupture following abdominal myomectomy is reported to range from 0.24 to 5.3% (Obed, Roopnarinesingh). Risk factors for uterine rupture include post-operative hematoma formation at the incision site, defective scarring secondary to tissue necrosis and fistula formation on the scar. For some, the presence of a uterine scar is an indication for Caesarean section whereas for others, it is not systematically required.  

Conclusions
Myomectomy remains a controversial procedure for infertile women. Some investigators suggest conservative surgery for infertile women with fibroids, whereas others favor expectant management. These uncertainties arise because data on the outcome of IVF-ET in matched women with and without fibroids are not consistent. Several observational studies have been published in the literature that seem to suggest favorable postoperative pregnancy rates, but the usually limited sample size, poor study design, variable follow-up, and presence of additional infertility factors limit the strength of the evidence available. It is difficult to know whether the fibroid itself has much to do with the infertility when the work-up reveals both a fibroid and a major infertility factor.

The indication for myomectomy should be considered when the fibroid is large: meaning there is a considerable risk of complications for future pregnancies, when menometrorrhagia is associated with the fibroid, or when IVF is indicated. If the fibroid does not deform the cavity, the indications are not so clear. The expected benefits must be weighed against the risk of uterine rupture after myomectomy both by laparotomy and by laparoscopy. Morbidity, complications, and the increased risk of cesarean section in case of delivery after the operation all play a role in limiting the consensus on myomectomy.

The only randomized prospective study to date (Bulletti et al., 1999) which compares spontaneous conception in infertile women with and without fibroids in whom male factor and tubal infertility have been excluded showed that women who underwent laparoscopic myomectomy had improved pregnancy rates over nonsurgical management of fibroids. Patients were divided according those who underwent laparoscopic myo-mectomy and those who did not and were compared with women with unexplained infertility without fibroids. Patients whose fibroids were not surgically treated with laparoscopic myomectomy had fewer deliveries than women who did not have fibroids (12 versus 27, p <0.002).  The spontaneous abortion rate was lower in women who underwent surgery compared to those who did not have surgery. The study was limited by its short follow-up of 9 months and the small group sizes which were too small to evaluate the influence of the location and size of the fibroid on pregnancy rates.
Despite the difficulties implicit in designing and conducting a large randomized controlled trial in infertile women, an unbiased comparison with expectant management is needed before drawing definitive conclusions on the effectiveness of myomectomy for intramural fibroids. 
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