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INTRODUCTION 

Leiomyomas are the most common benign tumors among 

women and are found clinically in 25% of women, with 

some studies estimating a true prevalence of greater than 

70%.1-4 Symptomatic fibroids serve as the most common 

indication of the approximately 540,000 hysterectomies 

performed annually in the United States.5 However, in 

reproductive-aged women who desire uterine 

conservation and fertility, myomectomy is the treatment 

of choice.5 Fibroids are estimated to be present in 5–10% 

of women with subfertility and may act as the primary 

cause of infertility in 2–3% of cases.3,6,7 

Fibroids are hypothesized to interfere with normal 

reproductive tract function and fertility via various 

mechanisms. Submucous fibroids that distort the contour 

of the uterine cavity may contribute to infertility and 

miscarriage.8-10 In cases where fibroids are intramural and 

do not distort the uterine cavity, published studies report 

inconsistent findings.5,8,11-15 A systematic review by 

Falcone et al. demonstrated that the presence of 

intramural fibroids reduced implantation, clinical 

pregnancy and live birth rates in a cohort of women with 

normal uterine cavities on hysterosalpingogram or saline 

sonogram.8  

In carefully selected candidates, who have had a complete 

fertility evaluation to rule out other potential combined or 
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isolated causal factors, surgical treatment of uterine 

fibroids may be indicated.16 While an open myomectomy 

may be the most effective treatment for patients with a 

large number of fibroids throughout the uterus, a 

minimally invasive approach is advantageous in patients 

with fewer fibroids or a large, solitary fibroid that 

requires abdominal access for removal. Laparoscopic 

myomectomy (LM) and robotic-assisted laparoscopic 

myomectomy (RALM) are minimally invasive 

procedures associated with less postoperative pain, lower 

postoperative fever, shorter hospital stay and quicker 

return to normal activity when compared to abdominal 

myomectomy.16-17 There has been no evidence suggesting 

a difference in recurrence risk between laparoscopic and 

open myomectomy.1 However, when pregnancy is 

desired, the technique appears particularly advantageous 

in that it could reduce the risk of postoperative adhesions 

compared with laparotomy.18-20 

Uterine rupture and abnormal placentation have been 

cited as possible complications following myomectomy 

due to weakening of myometrial integrity. The rate of 

uterine rupture after abdominal myomectomy has been 

estimated as <1% in most studies.21-22 The risk of uterine 

rupture has been reported to be slightly higher after a 

laparoscopic myomectomy with a meta-analysis of 56 

articles reporting a slightly increased occurrence of 

uterine rupture after laparoscopic myomectomy (1.2%) 

versus abdominal myomectomy (0.4%).21 Other studies 

have demonstrated a 0 to 1% risk of uterine rupture 

following laparoscopic myomectomy.20,22-23 Similarly, the 

rate of uterine rupture following RALM has been 

reported anywhere between 0 to 1.1%.24,25  

Since we first began to perform RALM in our institution, 

we have maintained a database concerning patient 

outcomes after undergoing this procedure. The objective 

of this study was to report post-operative fertility rates 

and pregnancy outcomes of a large series of patients who 

had a RALM with a single surgeon at Mount Sinai 

Hospital from June 2006 to May 2013.  

METHODS 

We conducted a retrospective chart review including 336 

patients that underwent robotic myomectomy, with a 

single surgeon, at a large university hospital program. 

Standard office procedure included annual calls to all 

post-operative patients after myomectomy (see Appendix 

A for questionnaire) to determine whether they had 

become pregnant on one or more occasions since surgery, 

and the outcome of these pregnancies. Cases where 

patients were unable to be reached or they declined to 

participate were considered lost to follow up. All 

telephone interviews were recorded in the current 

electronic medical record system at Mount Sinai and 

became part of the patient’s permanent chart. The Mount 

Sinai Hospital IRB waived consent requirements as the 

data was de-identified and retrospective.  

RESULTS 

Three hundred and thirty-six women had a mean age of 

41.97 +/- 12.3 years (range 24-55) and a mean BMI of 

24.6 +/- 4.96. Patients had a mean of 3.37 +/- 3.1 fibroids 

removed (range 1-21), with the average weight of 

fibroids removed 352.28 +/- 339.56 grams. Of the 

patients contacted via telephone call, 66.9% (N=250) 

were successfully reached and agreed to provide fertility 

and pregnancy outcome data. Follow-up from time of 

surgery to most recent charted data ranged from 10 

months to 7.9 years.  

Indications for RALM included dysfunctional uterine 

bleeding (29.2%, N=73), pelvic pain or pressure (19.6%, 

N=49), infertility or recurrent pregnancy loss (12.8%, 

N=32) and a combination of these factors (59.6%, 

N=149). Eighty-three percent (N=175) of women had 

significant to complete resolution of symptoms after 

RALM with 58.9% reporting complete improvement. 

Eight patients (3.2%) reported some recurrence of 

symptoms after the procedure, with time of recurrence 

ranging from 6 months to 2 years. However, no patients 

required an additional procedure for their fibroids over 

the follow up period.  

Of the 250 women who were included in our study, 119 

(47.6%) actively tried for pregnancy after surgery. They 

began attempting to conceive on average 7.1 months 

post-operatively. Eighty-three (69.7%) achieved a total of 

91 pregnancies- 36 full term, 12 preterm, 23 spontaneous 

abortions, 19 ongoing pregnancies and 1 termination. 

Forty-six percent (N=43) of these patients underwent 

cesarean section, the majority of which were elective or 

recommended by their obstetrician due to their history of 

myomectomy. Of the women attempting to conceive after 

RALM, there was a subset of 87 (73.1%) women with a 

known diagnosis of infertility prior to surgery. Twenty-

two of these patients underwent intrauterine insemination 

(IUI) resulting in 12 pregnancies, while 34 underwent in 

vitro fertilization (IVF) culminating in 25 pregnancies. 

After surgery, a total of 52 (60.0%) of patients with a 

diagnosis of infertility achieved pregnancy- 60 total 

pregnancies- 22 full term, 3 preterm, 15 spontaneous 

abortions, 11 ongoing pregnancies and 1 termination. 

Among the 250 cases, there was one pregnancy 

complicated by a cesarean-hysterectomy secondary to a 

placenta accreta. There were no reported cases of uterine 

rupture. 

DISCUSSION 

Fibroids are known to contribute to pregnancy 

complications and infertility in reproductive aged 

women. Myoma-related infertility is thought to be 

mediated by uterine contraction, which interferes with 

sperm migration and ovum transport, or enlarging the 

anatomical uterine cavity and secreting inflammatory and 

vasoactive substances, both of which may cause 

implantation failure.26 A myomectomy is indicated for 
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patients with infertility or recurrent pregnancy loss with 

submucosal or cavity-distorting myomas. A prospective 

study of 46 women with myomas who underwent 172 

IVF cycles showed no difference in implantation or 

pregnancy rates compared to 50 control patients 

undergoing 127 cycles unless the uterine cavity itself was 

distorted by the myomas.27 For fibroids that require an 

abdominal approach, RALM addresses some of the 

reproductive and obstetrical pitfalls of traditional 

laparotomy (minimally invasive) and laparoscopy (ease 

of suturing, facilitating multi-layer closure). 

This is one of the largest series reporting on postoperative 

fertility and obstetric outcome after RALM to date. The 

overall pregnancy rate was reported as 69.7%. This 

finding is in agreement with the postoperative pregnancy 

rates quoted in prior studies. Cela et al. reported that 

77.8% of subjects desiring pregnancy were able to 

conceive and maintain a viable pregnancy after 

undergoing RALM.24 Lonnerfors and Persson reported 

that 15 out of 22 (68.2%) women who actively attempted 

to achieve pregnancy were successful after removal of 

deep intramural myomas by RALM.28 Tusheva et al. 

reported a pregnancy rate of 75% in 16 RALM patients 

desiring pregnancy.29  

Of the patients who conceived, the outcome of 72 

pregnancies was known- 50.0% (N=36) of which 

experienced a term delivery, 16.7% (N=12) delivered 

prior to 37 weeks gestation and 31.9% (N=23) 

experienced early pregnancy loss. There is no evidence to 

support that gestational age at delivery is influenced by 

mode of myomectomy. A systematic review of two 

randomized control trials evaluating a total of 293 

patients allocated to either open or laparoscopic 

myomectomy reported no significant effect on the live 

birth rate (OR 0.80, 95% CI 0.42 to 1.50), clinical 

pregnancy rate (OR 0.96, 95% CI 0.52 to 1.78), ongoing 

pregnancy rate (OR 1.61, 95% CI 0.26 to 10.04), 

miscarriage rate (OR 1.31, 95% CI 0.40 to 4.27), or 

preterm labor rate (OR 0.68, 95% CI 0.11 to 4.43).30 

Recurrence of fibroids post-myomectomy has been 

associated with adverse obstetrical outcome. Sudik et al 

performed a comparative, retrospective non-randomized 

clinical study including 67 patients undergoing 

myomectomy for fertility and reported a higher rate of 

preterm delivery (38.5% vs. 0%) and cesarean section 

(84.6% vs. 38.8%) in patients with recurrent fibroids 

(N=31) compared with the recurrence-free control group 

(N=36).31 The rate of post-RALM early pregnancy loss 

reported in this study is not significantly increased from 

the incidence seen in reproductive aged women in the 

general population, reported anywhere between 10% to 

30% or even higher in women with advanced maternal 

age.32-33  

Of the women attempting to conceive after RALM, there 

was a subset of 87 (out of 119) women with a known 

diagnosis of infertility prior to surgery. Fifty-six patients 

(64.4%) relied on assisted reproduction in the form of 

either intrauterine insemination (IUI) or IVF in their 

attempt to conceive. The use of assisted reproduction to 

conceive post-myomectomy is widely reported in the 

literature. Pitter et al. conducted a multicenter 

retrospective analysis of the 872 women undergoing 

RALM over 5 years and reported that 107 subsequently 

conceived resulting in 127 pregnancies, 50 (39.3%) of 

which were conceived with the aid of assisted 

reproduction, with IVF being the most common 

approach.34 In this large case series, 60.0% (N=52) of 

patients with infertility achieved pregnancy post-RALM. 

Twenty-two (42.3%) of these patients underwent IUI 

resulting in 12 pregnancies, while 34 (65.4%) underwent 

in IVF, leading to 25 pregnancies. Of all pregnancies 

achieved with a known outcome (N=49), 44.9% (N=22) 

were delivered at term gestation and 6.1% (N=3) were 

delivered prior to 37 weeks gestation. Thirty-one percent 

of pregnancies achieved (N=15) ended in early pregnancy 

loss. At the time of this study, 18.3% of pregnancies were 

ongoing. Thus, the postoperative obstetrical outcomes of 

infertility patients were similar to that seen in the general 

patient cohort who conceived after RALM.  

In addition to fertility optimization, RALM also afforded 

significant to complete symptom relief in over 70% of all 

patients in our study, with the large majority remaining 

symptom-free years after surgery.34 No patients required 

a secondary procedure for their fibroids. Symptom relief 

has been shown to increase the chances of conception, 

with an 80% pregnancy rate for symptom-free patients 

after more than three-year follow-up.34 

Among the 250 cases, there was one pregnancy 

complicated by a cesarean-hysterectomy secondary to a 

placenta accreta. There were no cases of uterine rupture. 

A retrospective cohort study analyzing 676 patients who 

underwent laparoscopic myomectomy reported an overall 

rate of placental abnormalities (including placenta previa, 

abruption, accreta and percreta) of 4.2% and an overall 

uterine rupture rate of 0.6%.35 There are at least two 

reports of uterine rupture during pregnancy following 

laparoscopic myomectomy, both at 34 weeks.18,36 Our 

data demonstrating that the risk of uterine rupture or 

major placental abnormalities after RALM is very low is 

in agreement with prior literature. Bannerman et al. 

analyzed registry data on patients who underwent RALM 

at various hospitals and reported that placenta accreta and 

uterine rupture occurred did not occur in any patients 

post-operatively. However, this finding is difficult to 

interpret as this may have been a mixed cohort of patients 

who underwent myomectomy via laparoscopy or 

laparotomy as the authors did not have access to any 

patients’ operative reports and could not be sure of the 

exact procedure conducted (N=176).37 An inability to 

effectively close the myometrium laparoscopically could 

contribute to a higher incidence of these complications.  

Patients attempted to conceive on average 7.1 months 

after the procedure, which is four months longer than the 

minimal interval of time often recommended to patients, 



Shai KL et al. Int J Reprod Contracept Obstet Gynecol. 2017 May;6(5):1737-1745 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 6 · Issue 5    Page 1740 

based on the available literature. Findings from magnetic 

resonance imaging (MRI) studies after myomectomy 

suggests approximately 12 weeks preconception is 

required for uterine healing to occur and even longer if 

there is evidence of hematoma formation in the 

myometrium.38 Hence, a 12-week waiting period is 

suggested before attempting pregnancy. If there a 

significant myometrial defect is created during the 

procedure, cesarean delivery is often recommended with 

a view to reduce the risk of uterine rupture during labor 

and delivery.38 

Of the patients who became pregnancy and delivered, 

46.1% underwent cesarean section, the majority of which 

were elective or recommended by their obstetrician given 

their history of myomectomy. Prior studies have reported 

a post-RALM cesarean section rate of 95.7% and a wide 

range of cesarean section rates after laparoscopic 

myomectomy (23.5% to 82.1%).25 A recent Cochrane 

Systematic Review reported no significant difference in 

the rate of cesarean section after open and laparoscopic 

myomectomy (OR 0.59, 95% CI 0.13 to 2.72).24 The 

considerably lower rate of cesarean section in our patients 

may have been influenced by the greater interval of time 

from the procedure and when they began actively 

attempting to conceive.  

Studies indicate that RALM may obviate the need for 

laparotomy as it has shown to be a feasible approach for 

the removal of larger, more difficult myomas that are 

approached less often with traditional laparoscopic 

surgery.39 Compared to laparotomy, patients undergoing 

RALM have been shown to have a significantly less 

blood loss, a smaller change in postoperative hematocrit, 

and a shorter length of stay.17 Furthermore, RALM may 

avoid complications associated with myomectomy 

performed by laparotomy, including postoperative 

hemorrhage, ileus, bowel obstruction, cystotomy, and 

pelvic abscess formation.5 RALM has been shown to be 

associated with longer duration of surgery, ranging from 

174.6 to 181 minutes in prior studies.31,39 Increased 

operative time is a major contributing factor to the 

increased cost of RALM. The average operating time for 

our patients undergoing RALM was 149 minutes. The 

cost of surgery can be minimized when performed by an 

experienced surgeon with decreased operative time and 

may be further offset by the decreased length of inpatient 

stay compared with laparotomy.39 Initial hospital charges 

have been found to be higher with lower physician 

reimbursement for robot-assisted surgery.17 However, as 

the costs secondary to depreciation of the robot decrease 

in combination with lower complication rates, length of 

stay, and nursing costs, robot-assisted technology may 

become the more optimal financial option.17 

A strength of our study is that all cases were performed 

by a single surgeon using the same operative technique. 

In addition, our sample size was larger than most studies 

to date, reporting on the reproductive and pregnancy 

outcomes of 250 patients that underwent RALM. Our 

study was limited due to its retrospective design. Of the 

336 patients we attempted to contact, 25.6% refused to 

participate or were lost to follow up. Of the patients 

interviewed, the data derived from the questionnaires 

may have been subject to recall bias. We were unable to 

account for each patient’s fertility diagnosis, work up and 

treatment plan. Therefore, it is difficult to draw 

conclusions regarding which type of infertility patient 

and infertility treatment approach has the best outcome 

after RALM. The majority of patients in our study 

population had a normal BMI (24.6 +/- 4.96) and were 

Caucasian (54.3%) vs. 20% African-American, 24% 

Asian, and 12% Hispanic. This could potentially limit the 

generalizability of our findings to other patient 

populations. Differences in fibroid characteristics could 

have contributed to differences in fertility and pregnancy 

outcomes. We did not account for fibroid location or size. 

Myoma size has been shown to impact fertility and 

contribute to pregnancy loss. A retrospective study 

performed by Oliveira et al. studied 245 women with 

subserosal and/or intramural fibroids that did not 

compress the uterine cavity and demonstrated that 

intramural fibroids greater than 4.0 cm were associated 

with decreased pregnancy rates compared to patients with 

smaller fibroids (29% vs. 53%, P=0.025).15 Conversely, a 

retrospective cohort study by Zhang et al. analyzed the 

pregnancy live birth rate of 471 patients after either 

abdominal or laparoscopic myomectomy and reported 

that larger myomas (greater than 10 cm in size) may lead 

to earlier detection and intervention, allowing for better 

pregnancy outcomes.40 In addition to size, fibroid 

location is a major factor influencing clinical outcome 

after RALM. Elements such as precise dissection and 

suturing is challenging when the myomas have a deep 

intramural component or are located posteriorly or in the 

lower uterine segment. Unfortunately, these fibroid 

locations which may be difficult to access, especially 

laparoscopically, have a high propensity to affect fertility 

and obstetrical outcome.28  

Major adverse obstetrical outcomes such as uterine 

rupture or placenta accrete are rare events and difficult to 

study retrospectively. Future studies in the form of 

randomized clinical trials are required to compare the 

efficacy, safety and cost-effectiveness of RALM, 

laparoscopic and open myomectomy for management of 

fibroids and the subsequent reproductive and obstetrical 

outcomes when pregnancy is achieved postoperatively. 

Future analyses should take into account these various 

potential confounding factors, accounting for fibroid size 

and location and patients’ fertility status, diagnosis and 

post-RALM assisted reproduction treatment. Prospective 

studies should also focus on correlating the interval of 

time from RALM and conception with fertility and 

obstetrical outcome.  

CONCLUSION 

In conclusion, in reporting one of the largest series of 

patients who underwent RALM to date, we demonstrated 
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that the pregnancy rate after robotic myomectomy for all 

women attempting to conceive (69.7%) and for those 

with known infertility who continued to try for pregnancy 

postoperatively (60.9%) were similar. This finding should 

reassure both patients and physicians regarding the 

efficacy of RALM for surgical management of fibroids in 

women who wish to preserve their fertility. The findings 

of this study demonstrated a very low incidence of major 

complications associated with the presence of uterine 

scarring in pregnancies conceived after RALM in both 

women with and without a diagnosis of fertility, over a 7-

year follow up period. With proper case selection, RALM 

may offer an appealing alternative to open or 

laparoscopic myomectomy to achieve optimal fertility 

and pregnancy outcomes for patients with fibroids.  
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Appendix A 

 

Pregnancy after myomectomy questionnaire 

1. What was the main reason you had surgery to have your fibroids removed? 

Pain Heavy or Irregular Menses Urinary symptoms Infertility 

 

2. What were secondary reasons you decided to have a myomectomy? 

Pain Heavy or Irregular Menses Urinary symptoms Infertility 

 

3. Before your surgery, did you try to get pregnant? (IF NO GO TO 7) 

Yes No 

 

4. Before your surgery, did you use any fertility treatments? (IF NO GO TO 6) 

Yes No 

 

5. If yes, what treatments did you try? 

Clomid IUI Injectables IVF acupuncture other 

 

6. Did you successfully achieve pregnancy and what were the outcomes of those pregnancies, including miscarriages and 

abortions? 

 

7. Since the surgery have you tried to get pregnant? (IF NO GO TO #24) 

Yes No 

 

8. How long after surgery did you start trying to get pregnant? 

< 3months 3-6 m 6m-1 yr >1 yr >2yrs  

 

9. Since the surgery did you use any fertility treatments? 

Yes No 
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10. If yes, which ones? 

Clomid IUI Injectables IVF acupuncture other 

 

11. Did you successfully get pregnant? 

Yes No 

 

12. If yes, was/were the pregnancy/ies spontaneous or a success of your fertility treatment? 

Spontaneous Fertility treatment  

 

13. What were the outcomes of those pregnancies, including miscarriages and abortions? 

Have you had any spontaneous abortions (miscarriages) since your surgery? 

 

14. If yes, how many miscarriages? 

1 2 3 More than 3 

 

15. How many weeks pregnant were you at time of miscarriage? 

Less than 6 6-10wks 10-14wks 14-20wks >20wks 

 

16. Have you had any elective terminations of pregnancy since your surgery? 

Yes No 

 

17. Have you given birth to any children since your surgery? 

Yes No 

 

18. If yes, please answer the following 

 

19. How many weeks were you at delivery? 

24- < 28 28- <34 34- < 37 37- <40 >40 
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20. Did you have a vaginal delivery or c-section? 

Vaginal C-section 

 

21. If c-section, did you attempt to have a vaginal delivery? 

Yes No 

 

22. If c-section, what was the reason(s) for c-section? Circle all that apply. 

Failure to progress in labor Fetal distress Breech  

Previous myomectomy elective other 

 

23. Did you experience a complication called uterine rupture or placental abnormalities during your pregnancy or 

delivery? 

Yes No 

 

24. Going back to other reasons why you may have had your surgery… did you have resolution or your symptoms?  

No improvement in symptoms 

Yes – a small improvement in symptoms 

Yes – a significant improvement in symptoms 

Yes – complete resolution of symptoms 

 

25. Did you have recurrence of your symptoms? 

Yes No 

If yes, which symptoms recurred? 

Pain/pressure heavy/prolonged/irregular bleeding urinary symptoms  

 

26. How long after surgery did your symptoms return? 

Within 6 months 6 month – 1 year 1-2 yrs More than 2 yrs 

 

27. Have you had any other treatments (medical or surgical) for your fibroids since your myomectomy with Dr. Ascher-

Walsh? 

 


