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Abstract

:

Background: The incidence of pregnant women with uterine fibroids is increasing. As they are reactive to hormonal stimuli, in some cases, uterine fibroids tend to grow during pregnancy and potentially generate symptoms with different levels of severity, causing maternal–fetal complications. In very select cases, when other treatment strategies fail to manage symptoms and there is a substantial risk of adverse pregnancy outcomes, a surgical approach during pregnancy may be considered. Methods: From 2016 to 2021, the data from 28 pregnant women with symptomatic uterine fibroids who underwent laparotomic myomectomy during pregnancy were prospectively collected, and operative and maternal–fetal outcomes were analyzed (ClinicalTrial ID: NCT06009562). Results: The procedure was carried out between 14 and 16 weeks of pregnancy. Four (14.3%) patients had intraoperative complications (miscarriages) and nine (32.1%) had postoperative complications (threatened preterm birth). Overall, 24 (85.7%) women delivered at full term (mean: 38.2 gestational weeks), more than half (n = 13; 54.2%) by vaginal delivery, with normal fetal weights and 1 and 5 min Apgar scores. Conclusions: Laparotomic myomectomy during pregnancy can be considered in selected cases for uterine fibroids with severe symptoms when other treatment options have failed and there is high risk of adverse maternal–fetal outcomes.
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1. Introduction


Uterine fibroids (UFs) represent the most common benign tumor of the female genital tract, with an incidence ranging from 5.4 to 77% depending on various factors such as ethnicity, age, and obstetric history [1,2,3]. They consist of smooth muscle cells and fibroblasts, which secrete extracellular matrix [4]. Although most of them are asymptomatic, some UFs may be associated with pelvic pain, abnormal uterine bleeding (AUB), and infertility, depending on their location, size, and number [3,5,6,7]. Although accumulating evidence has become available in recent years, there are several issues regarding the effects and management of UFs that have yet to be clarified. Indeed, large UFs can cause compression of pelvic/abdominal organs and may undergo central colliquation due to increased vascularization, especially under the hormonal stimuli of pregnancy [8]. Nevertheless, the growth rate of UFs in pregnancy is still debated [9]. On the one hand, some data analyses failed to establish a linear trend between the hormonal status of pregnancy and the behavior of fibroids [10]; on the other hand, other authors suggested that pregnancy is associated with the growth of UFs in the majority of the cases [11]. Overall, the development of pregnancy does not always cause an increase in the size of UFs [12]. This may be due, at least in part, to non-linear increases in placental hormones (estrogen and progesterone) and endocrine and paracrine factors that play an important role in the blood supply to UFs and thus influence their growth or degeneration.



In some cases, UFs may increase the risk of adverse maternal–fetal outcomes, including severe maternal pain that does not respond to pharmacological approaches, miscarriage, preterm delivery, fetal malpresentation, premature rupture of membranes, fetal growth restriction, and placental complications [13,14,15,16]. In addition, UFs may be associated with complications during labor and delivery, e.g., abnormalities of uterine contractile activity, fetal distress, uterine atony, and postpartum hemorrhages [13,14,15,17].



Although some pieces of evidence suggest a reduction in these risks when UFs are surgically treated before pregnancy [18,19], other authors support the lack of benefits to pregnancy outcomes [20,21]. Overall, the presence of severe symptoms and signs due to UFs during pregnancy represents a challenge because pharmacological approaches to treat pain during pregnancy are limited [22]. In very selected cases, when other treatment strategies fail to manage symptoms and there is a substantial risk of adverse pregnancy outcomes, a surgical approach during pregnancy may be considered. When a surgical approach is indicated during pregnancy, a laparoscopic approach may be considered [23,24], although most of the available literature reports surgical management by laparotomy [25].



Considering these elements, the purpose of our study was to evaluate operative and maternal–fetal outcomes in women who underwent laparotomic myomectomy during pregnancy for severe symptoms/signs, aiming to reduce the risk of complications, preserve the uterus, and allow the possibility of future pregnancies.




2. Materials and Methods


From 2016 to 2021, we prospectively collected all the cases of laparotomic myomectomy during pregnancy (ClinicalTrial ID: NCT06009562) performed at the Moscow Regional Research Institute of Obstetrics and Gynecology (Moscow, Russia).



The Institutional Review Board of the same institute approved the design, analysis, interpretation of data, drafting, and revisions. This study conforms with the Helsinki Declaration, the Committee on Publication Ethics guidelines, and the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement [18], validated by the Enhancing the Quality and Transparency of Health Research (EQUATOR) Network. The data collected were anonymized, considering the observational nature of the study, and were without personal data that could lead to formal identification of the patient. The study was not publicized. Patients did not receive any remuneration to give consent to be enrolled in this study. Each patient signed informed consent to allow data collection for research purposes. Enrolled women met the following inclusion criteria: gestational age more than 12 weeks; UFs larger than 7 cm in main diameter (when multiple myomectomy was performed, this inclusion criterion was based on the largest myoma); symptomatic UFs (rapid growth, pelvic pain, compression of nearby organs, etc.); and absence of contraindication to surgery. Patients with at least one of the following criteria were considered non-eligible: patients who refused surgery or did not sign informed consent; presence of chromosomal abnormalities and/or congenital malformations of the fetus; large UFs with cervical (retroperitoneal) location; contraindication to surgery; and absence of urgent indications for laparotomic myomectomy during pregnancy.



All patients underwent transvaginal and abdominal pelvic ultrasonography for the mapping of UFs before surgery. The need for transvaginal and abdominal approaches was determined by several factors, for instance, in very large uteri, obtaining high-quality images with only the transvaginal approach may be difficult, which is the reason why the combined method was chosen in these cases. In all patients, before surgery, fetal well-being was ascertained and additional pelvic organ pathology was ruled out and the following UF characteristics were studied: size, location, direction of growth, distance from the lower pole of the myoma to the uterine cavity, and presence of areas of colliquation or other types of degeneration and/or dystrophy. In all UFs that had suspicious intralesional areas, Doppler ultrasonography was further used to study their vasculature and exclude potential leiomyosarcoma.



Indications for laparotomic myomectomy during pregnancy included at least one of the following ones: a size of UF that prevented the proper continuation of pregnancy and/or occupied the entire small and large pelvis and/or the abdominal cavity; necrosis of the UFs; UFs causing pelvic organ dysfunction (such as unilateral or bilateral ureteral compression with hydroureteronephrosis; bowel compression with obstacle to defecation); and/or severe pelvic pain that did not respond to available pharmacological approaches.



All patients were admitted to the hospital between 7 and 19 weeks of pregnancy to be examined, undergo ultrasound, and prepare for surgery. Once admitted, all patients were given magnesium sulfate and tocolytic therapy. The tocolysis protocol consisted of micronized progesterone 400–600 mg per day and MgSO4 25% − 30.0 + NaCl 0.9% − 30.0 solution infused through an infusion pump with an infusion rate of 5 mL/h. In addition, hemodynamic parameters were evaluated and corrected if necessary.



The surgical procedure was performed as subsequently described: epidural anesthesia (or endotracheal anesthesia when necessary) was used; a mini-laparotomy was performed without exteriorization of the uterus; in case of cervical and cervico-isthmic UFs, a longitudinal incision of the uterus was made; in the case of intraligamentous UFs, the round ligament of the uterus and/or the ligament of the ovary and, if necessary, the uterine vessels were cut; overall, only large UFs that prevented the development of pregnancy were removed (in order to avoid the risk of severe blood loss and, consequently, the risk of miscarriage and/or hysterectomy); sutures on the uterus were made in two layers, using long-term resorbable synthetic threads (Vicryl 00-0, Ethicon, U.S.), through the entire thickness of the myometrium, with the second layer of sutures overlapped between the ligatures of the first layer of sutures (distance between sutures on the uterus was 7–10 mm to avoid tissue ischemia); and finally, accurate hemostasis was achieved, the abdominal wall was closed in a standard fashion, and fetal wellbeing was checked by ultrasound at the end of surgery.



Clinical data were first collected from electronic medical records, and then analyzed using IBM SPSS statistics version 27. All variables were first tested for normality of distribution using histograms and Q–Q graphs. All data were normally distributed. Continuous variables are summarized as means ± standard deviation (SD) and categorical variables are summarized as frequencies (n) and percentages (%).




3. Results


During the study period, the data of 28 pregnant patients who were scheduled to undergo laparotomic myomectomy were collected. The baseline characteristics of the patients are shown in Table 1.



Nineteen (67.9%) patients were pregnant for the first time, and all of them had achieved a natural pregnancy without using assisted reproductive technologies. In 22 patients (78.6%), there was rapid growth of UFs during the first and second trimesters of pregnancy; 11 (39.3%) cases also presented altered blood flow and ultrasound evidence of changes within the lesion and elevation of inflammatory indices. There was persistent pain in the abdominal cavity and pelvis in 20 patients (71.4%); symptoms due to compression by the myoma on the surrounding organs in 5 patients (17.8%), such as acute urinary retention, tenesmus, and constipation; and a retro-amniotic hematoma in 1 patient (3.6%), which made the continuation of pregnancy dangerous. In addition, the signs and symptoms of potential miscarriage were found in 12 patients (42.8%). On average, UF-related symptom onset occurred at 9.5 weeks of pregnancy. The onset of symptoms was followed by hospitalization. The procedure was performed between 14 and 16 weeks of pregnancy, with the rationale that the risk of teratogenic effects on the fetus of many drugs decreases during this period. The interval between the onset of symptoms and surgery includes the period when diagnosis, preoperative work-up, and adequate fetal and maternal monitoring were performed.



The intraoperative anesthesia method chosen was regional block (epidural). This method provided effective and long-term anesthesia during surgery and in the postoperative period. As anesthetic, a ropivacaine solution was used, which is considered safe in pregnancy. If necessary, endotracheal anesthesia was performed. Surgical treatment in all patients involved mid-lower laparotomy. UFs at any site were removed by intracapsular myomectomy. As shown in Table 2, one UF was removed in seventeen (60.7%) patients, two UFs in eight (28.6%) patients, three UFs in two patients (7.1%), and four UFs in one patient. The mean specimen weight was 482.49 g (range 111 g–1000 g), and the mean specimen size was 10.6 cm (range 3 cm–25 cm). Although the smallest excised UF measured 3 cm, it should be noted that this was present in a patient undergoing multiple myomectomy (in this case, three UFs had been excised, the largest of which measured 10 cm). Fourteen (32.5%) of the removed UFs were at the level of the anterior wall of the uterus, seven (16.3%) of the posterior wall, nine (20.9%) of the uterine fundus, six (13.9%) of the isthmic region, and finally seven (16.3%) were intraligamentary UFs. Regarding FIGO classification, most of the removed UFs were FIGO type 6 (n = 8; 28.6%) and FIGO type 7 (n = 7; 25.0%). There were also five cases (17.8%) of FIGO type 5 UFs, five cases (17.8%) of FIGO type 4 UFs, and three cases (10.7%) of FIGO type 3 UFs. The mean operative time was 104.9 min. The average estimated blood loss was 193.6 mL, and no patients required blood transfusions.



Overall, no hysterectomy was performed; four patients (14.3%) had a miscarriage, which was the only type of intraoperative complication reported in this series. All patients undergoing intraoperative miscarriage had UFs particularly close to the uterine cavity, namely FIGO type 3 (n = 3, 75.0%) and FIGO type 4 (n = 1, 25.0%). Nine patients (32.1%) had postoperative complications: all presented a threat of miscarriage. Additionally, for three patients (33.3%), cervico-isthmic incompetence occurred, two of these patients had an obstetric pessary applied at 19 weeks of pregnancy, and one underwent cerclage at 21 weeks of pregnancy. Three patients (33.3%) also presented placental insufficiency with inadequate fetal flows found on Doppler examination. Fetal malposition was recorded in two patients (22.2%) and finally one patient underwent preterm delivery (32 weeks of pregnancy).



No intra-abdominal bleeding occurred in the postoperative period. After surgery, infusion therapy was given for 2–3 days, including protein, crystalloid solutions, and drugs that improve microcirculation and tissue regeneration. Depending on the severity of clinical signs of threatened abortion, therapy aimed at preserving pregnancy (tocolytics, antispastics, and magnesium sulfate—as described in the methods) was carried out from the first hours after surgery.



In women who did not have intraoperative miscarriage (n = 24; 85.7%), as shown in Table 3, more than half (n = 13; 54.2%) had vaginal delivery and 11 (45.8%) underwent a cesarean section. Vaginal delivery was attempted only if the UF was not located on the posterior wall of the uterus and if the thickness of the myomectomy scar, assessed by ultrasound, was more than 2 mm. None of the patients recruited in the study had uterine rupture at the time of delivery. The mean gestational age at delivery was 38.2 weeks, the mean birth weight was 3237.9 g, and the Apgar scores at 1 and 5 min were also normal in all cases.




4. Discussion


The current tendency to delay the age of pregnancy and the increased number of mothers over the age of 30 years have resulted in a significant increase in the frequency of pregnant women with UFs in recent years [26]. UFs can undergo significant volumetric changes during gestation, thus complicating the clinical management of these patients, and it is currently not possible for clinicians to correctly predict both the growth in the UF during pregnancy and whether it will persist, regress, or even increase in volume once delivery occurs [10]. UFs in pregnancy may therefore represent a common clinical condition which require adequate preventive strategies due to their increased risk of adverse maternal–fetal outcomes, as well as a precise therapeutic approach in the case of symptoms. Although most of these pregnancies proceed without complications, a variety of obstetric complications can be observed in approximately 30% of pregnancies with UFs [27]. The symptomatology of symptomatic UFs in pregnancy is reported in most cases as mild and often responds well to medical therapy; some very select cases, however, may require a surgical approach during pregnancy when there is substantial risk of adverse pregnancy outcomes and other therapeutic strategies fail. The most common indications for laparotomic myomectomy reported in the literature [23,28,29] correspond to those considered for the present study: acute pelvic pain unresponsive to medical therapy of >72 h, rapid growth or changes in the lesion that could conceal a neoplasm, mass compressing the pelvic organs, and a high risk of fetal adverse events (fetal compression syndrome, oligoamnios, intrauterine growth restriction, hemorrhages, and placental site abnormalities).



Overall, myomectomy in pregnancy, because of the increased uterine blood flow and volume during gestation, which increases the risk of bleeding complications and the likelihood of hysterectomy, is an operation that can predispose patients to adverse pregnancy outcomes such as miscarriage, maternal and fetal infections, preterm delivery, and uterine rupture. However, in some cases, surgical removal of the myoma is the only choice to resolve serious clinical situations [30]. In addition, patients with untreated symptomatic UFs during pregnancy seem to have a worse pregnancy outcome than patients treated surgically [31].



Recently, laparoscopy has been proposed as the first choice for abdominal and pelvic surgery during pregnancy at any gestational age because it offers better intra-abdominal magnification provided by optics, a minimally invasive approach, and earlier mobilization after surgery (critical for preventing thromboembolism) [23]. However, in cases of urgent surgery and/or large UFs, laparotomic myomectomy can be considered and it has been widely performed so far, even if the evidence regarding the feasibility and safety in pregnancy is based on a small case series [25]. In this scenario, our study, based on a relatively large cohort compared with the previous studies, confirms these elements; indeed, we found that most of the women who underwent laparotomic myomectomy delivered at full term (85.7%), with normal fetal weights and 1 and 5 min Apgar scores. Despite these findings, laparotomic myomectomy should be considered in pregnancy only when there are appropriate indications (high risk of adverse maternal–fetal outcomes due to large/symptomatic UFs), when medical approaches have failed to resolve symptoms, and by considering the risk of intraoperative miscarriage. According to most authors [9,32,33,34], the risk of developing complications related to UFs during pregnancy is directly proportional to the size of the lesions, while the exact location of the tumors in the thickness of the myometrium (submucosal, intramural, or subserosal) would seem to be responsible for different specific types of adverse events. In addition, the presence of a relatively high number of intraoperative complications was recorded in our cohort (n = 4; 14.3%). Although this highlights that laparotomic myomectomy in pregnant patients is not a risk-free procedure, it is important to discuss which patients experienced intraoperative miscarriages. Two (50%) of the four patients had one FIGO type 3 UF, weighing 380 g and 748 g and measuring 9 cm and 15 cm, respectively, one patient (25%) presented three FIGO type 3 UFs, the largest of which weighed 1000 g and measured 10 cm, and finally one patient (25%) had four FIGO type 4 UFs, the largest of which weighed 900 g and measured 25 cm, presenting an interior of necrotic/colliquative appearance. These types of UF can localize very close to the uterine cavity, even touching the endometrium in the specific case of an FIGO type 3 UF. This implies the need to go very deep into the thickness of the myometrium during surgery, with a very high risk of damage to placental/fetal structures and subsequent intraoperative miscarriage. It is therefore worth considering for all women with a desire for offspring the need to treat FIGO type 3 UFs, or intramural myomas particularly close to the uterine cavity. Indeed, for FIGO type 3 UFs, there is evidence to show that this type of lesion not only reduces the chances of achieving pregnancy but could be particularly dangerous once the woman is pregnant [6]. In addition, the possibility of removing this type of UF hysteroscopically would allow the patient to undergo minimally invasive surgery, with a favorable risk/benefit ratio, and to be able to attempt to achieve pregnancy within a short time after surgery [35]. Interestingly, more than half (54.2%) of the women included in our series had vaginal delivery, further stressing that vaginal delivery is a feasible option after myomectomy (especially when it is performed before pregnancy) [36]. Specifically, in an effort to allow vaginal delivery even after myomectomy is performed during the same pregnancy, an ultrasound evaluation of the myomectomy scar was performed, choosing a thickness of 2 mm as a safety margin. Overall, the operative time and estimated blood loss in our series were relatively low. Regarding the length of hospital stay, this parameter was mainly influenced by the need to perform tocolysis in certain cases (n = 9) with postoperative-threatened abortion. Nevertheless, no infection or deep vein thrombosis occurred, suggesting that the procedure may not be considered at high infective or thromboembolic risk.



Several limitations should be taken into a proper data interpretation: first of all, the number of enrolled women is relatively low to draw firm conclusions about the topic; secondly, we did not compare the outcomes of laparotomic myomectomy in women with severe symptomatic UFs who underwent other medical treatments or different surgical approaches or did not undergo any treatment (follow-up only). In addition, long-term follow-up after laparotomic myomectomy in pregnancy is needed to clarify future fertility outcomes and recurrence rates.




5. Conclusions


In the case of UFs causing severe symptoms that do not respond to other treatment strategies and result in a high risk of adverse maternal–fetal outcomes, laparotomic myomectomy during pregnancy can be considered as an option to preserve the uterus and reduce the risk of complications. Although this approach (as any other surgical procedure performed during pregnancy) is not free from risk, our data analysis highlights that more than 85.7% of the women who underwent laparotomic myomectomy during pregnancy delivered at full term, more than half by vaginal delivery. Nevertheless, considering the limitations of this study, we solicit further investigations in larger cohorts with a longer follow-up, aiming to compare this treatment with other alternatives.
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Table 1. Baseline characteristics of the pregnant patients planned to undergo laparotomic myomectomy.






Table 1. Baseline characteristics of the pregnant patients planned to undergo laparotomic myomectomy.





	
Baseline Characteristics




	
Age, years

	
31.4 ± 4.8




	
Body Mass Index, kg/m2

	
23.1 ± 3.3




	
Nulliparity, n (%)

	
19 (67.9)




	
Pregnancy data




	
Natural pregnancy, n (%)

	
28 (100)




	
Gestational age at symptom onset, weeks

	
9.5 ± 2.4




	
Gestational age at surgery, weeks

	
14.9 ± 2.7




	
Symptoms and signs, n (%)




	
Rapid growth

	
22 (78.6)




	
Pelvic pain

	
20 (71.4)




	
Compression of adjacent organs

	
5 (17.8)




	
Uterine fibroid necrosis

	
11 (39.3)




	
Retro-amniotic hematoma

	
1 (3.6)




	
Threat of miscarriage

	
12 (42.8)











 





Table 2. Operative data in pregnant patients who underwent laparotomic myomectomy.
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Operative Data

	






	
Number of uterine fibroids removed, n (%)




	
1

	
17 (60.7)




	
2

	
8 (28.6)




	
3

	
2 (7.1)




	
4

	
1 (3.6)




	
≥5

	
0 (0.0)




	
FIGO classification, n (%)




	
0

	
0 (0.0)




	
1

	
0 (0.0)




	
2

	
0 (0.0)




	
3

	
3 (10.7)




	
4

	
5 (17.8)




	
5

	
5 (17.8)




	
6

	
8 (28.6)




	
7

	
7 (25)




	
Position of the uterine fibroids removed, n (%)




	
Anterior wall

	
14 (32.5)




	
Posterior wall

	
7 (16.3)




	
Fundus

	
9 (20.9)




	
Isthmus

	
6 (13.9)




	
Intr