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Abstract

Background
Adnexal masses during pregnancy is not rare. More and more evidences imply that operative laparoscopy
for adnexal masses performed during pregnancy could be safe and feasible. We procured and evaluated
the surgical, obstetric outcomes between laparoscopy and laparotomy for the management of adnexal
masses during �rst and second trimester period in our hospital.

Results
117 pregnant women with adnexal masses were treated by laparoscopy (69 cases) or laparotomy (48
cases) between July 2003 and March 2019. The laparoscopy group had a signi�cantly lower blood loss
(22.0 ± 3.4ml vs 41.7 ± 4.3ml, P = 0.0004), a shorter onset of �atus after operation (24.2 ± 0.1h vs 41.6 ± 
1.9h, P < 0.0001) and a shorter hospital stay (3.5 ± 0.2 days vs 6.6 ± 0.2 days, < 0.0001) than the
laparotomy group. No patient from either group required a blood transfusion. There is no signi�cant
difference in obstetric outcomes, including preterm labor and fetal loss. The median follow-up time was
3.5 years (range, 1.5–11.5 years) after surgery. The median age of the children was 2.5 years (range, 1-
9.5 years). No notable abnormality was found.

Conclusions
In this retrospective study, compared with laparotomy, laparoscopy has successful outcome with lower
blood loss, shorter onset of �atus after surgery, and shorter hospital stay, all of those suggest that
operative laparoscopy could be promising for adnexal masses performed during pregnancy.

Background
Adnexal masses during pregnancy is reported with incidence ranges from 1 in 81 to 1 in 8000
pregnancies [1]. Based on an increased rate of spontaneous resolution for adnexal masses ≤ 6 cm in
greatest diameter, expectant management is the �rst-choice of treatment. However, in the presence of a
persistent or symptomatic adnexal mass and/or larger than 6cm in greatest diameter, surgical
management is not disputed, considering the risk of major complications such as torsion, rupture,
bleeding, or malignancy (1–8%) [2, 3].

Laparoscopic management of adnexal masses in pregnancy is technically feasible [2, 4–7]. The American
College of Obstetricians and Gynecologists (ACOG) Committee reported the speci�c recommendations,
which laparoscopy is currently accepted as the most e�cient method to manage adnexal masses in
pregnancy when surgery is indicated [8]. The role of laparoscopy has been a great debate recently in the
management of adnexal masses in pregnancy [9], it has decreased post-operative pain, less narcotic use,
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shorter hospital stays, and less uterine irritability [1]. Furthermore, laparoscopy could be very important in
decreasing thrombotic events by faster post-operative ambulation and return to regular activity.

The main purpose of our study was to investigate and compare the pregnancy outcomes of laparoscopic
or laparotomy management in ovarian tumors during �rst and second trimester period, including
operative time, bleeding volume, onset of �atus after surgery, hospital stay, fetal loss rate, premature
delivery rate.

Results
A total of 69 patients have been treated by laparoscopy and 49 patients by laparotomy, and the patients
characteristics, including age, gestational age at the time of operation, ultrasound volume of mass,
interval (consultation to operate), level of CA125, gestational age at birth and birth weight of the fetus
were not signi�cantly different. (Table 1).

Table 1
Characteristics of the patients who underwent laparoscopy or laparotomy.

  lap(n = 69) LAT(n = 48) P

Age(years, Mean ± SD) 28.4 ± 0.5 26.7 ± 0.6 0.9102†

Gravidity 1.7 ± 0.1 1.5 ± 0.1 0.1800†

Mass size (cm) 8.2 ± 0.4 9.4 ± 0.4 < 0.0219†

Interval(consultation to operate)(months) 7.4 ± 2.9 4.7 ± 1.6 0.4866†

Bilaterality of mass (n, %) 11(15.9) 8(16.7) 0.7565‡

CA125(U/mL)      

Mean ± SD 63.5 ± 17.1 48.4 ± 7.3 0.5527†

Range 8.4-272.6 26.7–89.3  

gestational age at birth(weeks)      

Mean ± SD 39.0 ± 0.25 39.0 ± 0.34 0.9341†

Range 37.0–41.0 35.0–41.0  

Birth weight (g, Mean ± SD) 3345 ± 78.58 3144 ± 102.9 0.1408†

Prior caesarean delivery (n, %) 17(24.6) 6(12.5) 0.0218‡

†Based on Student’s t-test. ‡Based on Chi-square test.

All the operations were performed successfully with no complications. The laparoscopy group had a
signi�cantly earlier mean gestational age at surgery and a signi�cantly lower rate of undergoing
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emergency surgery compared with the laparotomy group. The emergency surgery rate of laparotomy
group was higher than that of laparoscopy group (54.2% vs 26.1%). The indications for laparoscopic
surgery and laparotomy were persistent pelvic cyst in 51 (73.9%) cases and 22 (45.8%) cases, torsion of
adnexa in 12 (17.4%) cases and 23 (47.9%) cases, and rupture of ovarian cysts with internal bleeding in 6
(8.7%) case and 3 (6.3%) cases, respectively. The laparoscopy group had a lower blood loss (22.0 ± 3.4 ml
vs 41.7 ± 4.3 ml), a shorter onset of �atus after operation (24.2 ± 1.0 hours vs 41.6 ± 1.9 hours), and a
shorter length of hospital stay (3.5 ± 0.2 days vs 6.6 ± 0.2 days) than the laparotomy group. (Table 2). For
further analysis, laparoscopy has the similar results in blood loss, onset of �atus, and hospital stay,
considering the different trimester. (Table 3). All the patients had an uneventful recovery.

Table 2
Surgical outcome of the patients who underwent laparoscopy or laparotomy.

Surgical outcome lap(n = 69) LAT(n = 48) P

Gestation age at operation(weeks, Mean ± SD) 13.7 ± 0.4 15.5 ± 0.9 < 0.0379†

Range 5.0–20.0 7.0–31.0  

Emergency surgery (n, %) 18(26.1) 26(54.2) < 0.0038‡

Torsion 12(17.4) 23(47.9)  

Rupture 6(8.7) 3(6.3)  

Operation time (minutes, Mean ± SD) 69.3 ± 5.1 72.3 ± 4.3 0.6795†

blood loss(ml, Mean ± SD) 22.0 ± 3.4 41.7 ± 4.3 0.0004†

Onset of �atus after operation(hours, Mean ± SD) 24.2 ± 1.0 41.6 ± 1.9 < 0.0001†

hospital stay(days, Mean ± SD) 3.5 ± 0.2 6.6 ± 0.2 < 0.0001†

Surgical procedures (n, %)      

Cystectomy 62.0(89.9) 36(75.0) 0.0082‡

Salpingo-ophorectomy 5.0(7.2) 12(25.0)

Detorsion 2(2.9) 0(0.0)  

†Based on Student’s t-test ‡Based on Chi-square test.
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Table 3
Surgical outcome of the patients who underwent laparoscopy or laparotomy by trimester of pregnancy.

  Laparoscopy(n = 69) Laparotomy*(n = 48) P value

First(n = 
22)

Second(n = 
47)

First(n = 
16)

Second(n = 
32)

Age (years) 28.6 ± 0.8 28.3 ± 0.6 26.2 ± 0.9 26.9 ± 0.8 0.1618*

GW at operation
(weeks)

9.2 ± 0.5 15.7 ± 0.3 9.3 ± 0.5 18.6 ± 0.8 < 
0.0001*

Mass size (cm) 7.3 ± 0.6 8.6 ± 0.4 9.1 ± 0.5 9.6 ± 0.5 0.0301*

Operational time (min) 67.7 ± 7.9 70.1 ± 6.6 87.8 ± 10.1 64.5 ± 3.5 0.2353*

Blood loss (ml) 18.4 ± 4.4 23.7 ± 4.5 40.3 ± 8.4 42.2 ± 5.2 0.0057*

Flatus time (hours) 23.1 ± 1.3 24.2 ± 1.3 39.9 ± 2.1 42.5 ± 2.7 < 
0.0001*

Hospital stay (days) 3.6 ± 0.3 3.5 ± 0.2 7.1 ± 0.5 6.3 ± 0.2 < 
0.0001*

*one-way ANOVA

The most common histopathological diagnosis was benign cystic teratoma in 33.8% (46/136) of cases.
The distributions of pathology differed between groups, in particular, the rate of malignant mass was
higher in the laparotomy group (8.9%) than in the laparoscopy group (0.0%) (Table 4). Pregnancy was
continued to term in 116 patients (99.1%). Only 1 patient in laparotomy group delivered at 35+ 2

gestational weeks. There was no signi�cant difference in gestational age at birth and birth weight
between groups. No preterm labor was reported in laparoscopy group. All the babies were healthy.
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Table 4
Pathologic diagnoses (%) of the patients who underwent laparoscopy or laparotomy.

Pathologic diagnosis lap(n = 78) LAT(n = 56) Total(n = 134)

Mature cystic teratoma 27(34.6) 19(33.9) 46(34.3)

Corpus luteum 18(23.1) 9(16.1) 27(20.1)

Mucinous cystadenoma 4(5.1) 6(10.7) 10(7.5)

Endometriosis 3(3.8) 1(1.8) 4(3.0)

Serous cystadenoma 5(6.4) 4(7.1) 9(6.7)

Paraovarian cyst 8(10.3) 7(12.5) 15(11.2)

Follicular cyst 1(1.3) 1(1.8) 2(1.5)

Paratubal cyst 4(5.1) 1(1.8) 5(3.7)

Malignant mass      

Borderline mucinous mass 0 2(3.6) 2(1.5)

Borderline serous mass 0 1(1.8) 1(0.7)

Mucinous adenocarcinoma 0   0

Immature teratoma 0 2(3.6) 2(1.5)

Invasive serous mass 0   0

Endometriod adenocarcinoma     0

Not determined† 8(10.3) 3(5.3) 8(6.0)

†Tissue of adnexal masses was not obtained during operations including release of the torsion, or
exploration of pelvic cavity.

Discussion
The results of our study show that, comparing to laparotomy, laparoscopic surgery in pregnancy has a
signi�cantly earlier gestational age at surgery, a signi�cantly lower rate of undergoing emergency surgery,
a lower blood loss, a shorter onset of �atus after operation, and a shorter hospital stay. No signi�cant
difference in fetal loss and preterm labor was observed between the two groups.

A concern of the laparoscopy during pregnancy is the timepoint of performing procedure. The
recommended timepoint for laparoscopic intervention of adnexal mass is between 16 and 20 weeks of
gestation [11]. Not only because it does not give time for the mass to resolve on its own, but also because
of the possibly compromising ovarian hormone production before the placenta is fully functional. In our
study, 22 cases in laparoscopy and 16 cases in laparotomy were performed in the �rst trimester



Page 7/13

respectively, and the indications for procedure were acute pelvic pain in which cyst torsion was
demonstrated during procedure and persistent cyst with solid portion. Increasing studies have been
published attesting to the safety of laparoscopic operation during early pregnancy [12–14]. Postponing
necessary operations until after parturition may increase the rates of complications for mother and fetus.

An additional concern unique to laparoscopic surgery is the effect of the pneumoperitoneum on
compromising uterine blood �ow, resulting in fetal hypoxia and acidemia, injection of carbon dioxide into
the amniotic cavity, and the potential for acidosis in the fetal environment because of maternal
conversion of carbon dioxide into carbonic acid. Reedy MB et al [16] demonstrated that there were no
signi�cant differences in birth weight, gestational duration, intra-uterine growth restriction, infant death, or
fetal malformation for patients undergoing laparoscopy versus laparotomy in singleton pregnancies
between 4 and 20 weeks of gestation. Candiani M et al [17] recently showed that the uteroplacental
perfusion and the umbilical artery pulsatility index did not change signi�cantly during the laparoscopic
procedure evaluated using noninvasive ultrasonography in human pregnancy.

Considering the risk of preterm labor and fetal loss, many reports has been discussed the relative safety
of laparoscopy compared with open surgery in pregnancy [18]. No signi�cant difference in fetal loss and
preterm labor was observed between the two groups in our report. It was reported that two newborns had
congenital malformation (hypospadia, cleft lip and palate) in 39 patients underwent laparoscopy
operative treatment of adnexal masses during pregnancy in the �rst trimester of pregnancy [19]. Whether
surgery related to these anomalies is unknown.

The properly operational gestation, indication, and the surgical techniques could be associated with the
acceptable outcomes of our series. The surgical techniques include patient positioning in a left lateral
decubitus position, initial port placement altering from the standard con�guration to account for the
increased size of the uterus, insu�ations pressure of lower than 15 mmHg, and bipolar used for
hemostasis were recommended [12]. In the procedures, the location of the �rst Trocar is very important,
also is very dangerous because of the insertion with blind, it is recommended to adjust according to
fundal height, involving the umbilical or supraumbilical area, or subxyphoid insertion of the Trocar, with at
least 6 cm between the point of entry and the top of the fundus. Besides that, intra-abdominal pressure
during the surgery should be kept below 12mm Hg to ensure adequate venous return and uteroplacental
blood �ow, with the patient in Trendelenburg position.

Conclusions
More and more evidences, including the results of our study, imply that operative laparoscopy with a
lower blood loss, a shorter onset of �atus after surgery and a shorter hospital stay, for adnexal masses
performed during pregnancy could be safe and feasible. The pregnancy and neonatal outcomes in our
series patients are promising. Procedures in the second trimester without emergency indications is
preferable, intervene should be done before the second trimester with any sign of malignancy or
emergency.
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Methods
In a 16 year period from July 2013 to March 2019, the hospital records of female patients that underwent
procedure by laparoscopy or laparotomy for benign adnexal masses during pregnancy were
retrospectively reviewed, after approval by the institutional review board the study. The hospital records of
patients included the demographic characteristics (gravidity and parity), gestational weeks at diagnosis
and at surgery, signs and symptoms, pathology reports, complications of surgery, and the pregnancy
outcome.

The indications for surgery included symptomatic adnexal masses, persistent or enlarging masses or
suspicion of malignancy on sonography. In cases of nonsymptomatic women and a lack of clinical
suspicion of a malignant mass, surgical management was generally performed when the mass was
larger than 6 cm or persistent until 16 weeks of gestation. Patients who had a viable intrauterine embryo
and a desire to continue the pregnancy were included. Patients with heterotopic pregnancies or
malignancy, and or with induced abortion concomitantly, and or with incomplete medical records were
excluded.

Laparoscopic procedure was performed with the patient under general anesthesia and endotracheal
incubation. As for the surgical technique, the patients were placed slowly and carefully in dorsal supine
position. Abdominal insu�ations were done by inserting the Veress needle in the umbilical or
supraumbilical area, the location of which is adjusted according to fundal height. The �rst Trocar which
was 10-mm was inserted below the umbilicus. Pneumoperitoneum was established with use of CO2
insu�ations and was maintained at an intra-abdominal pressure of 12 mm Hg. The second and third
Trocar was then placed under direct vision to avoid injury to the uterus. Bipolar was used for hemostasis.
The decision for cystectomy, oophorectomy, and detorsion operation depended on the surgical �ndings.
The specimens were removed. A case-by-case administration of prophylactic antibiotics preoperatively or
postoperatively was done, and not routinely.

Laparotomy was performed under general or regional anesthesia, based on the surgeon’s preference.
Open surgery was performed in the standard fashion. A low midline or Pfannenstiel skin incision was
made based on mass size, preoperative scarring or the surgeon’s preference. After surgery, the patients
were not commonly given acetaminophen as analgesia. Patients who became pregnant within 12
months were given progesterone 20 mg twice a day till 12 weeks [10]. Fetal well-being was assessed again
routinely before discharge. Patients were allowed to discharge when they were fully mobile, passing urine
satisfactorily, and not requiring narcotic analgesia.

Follow-up was done for all patients. For those patients who delivered in our institution, pregnancy
outcome was obtained from their medical records. For those patients who delivered elsewhere, three
attempts were made to collect that information by telephone. Those cases in which information was
received by telephone, the patients were asked to deliver the information from the o�cial birth documents
to minimize the effect of recall bias.
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GraphPad Prism 7.0 (GraphPad Software, La Jolla, CA, USA) was used for all statistical analyses.
Student’s t-test and the one-way ANOVA were used to compare the continuous variables and the
categorical data, respectively. P < 0.05 was considered as statistically signi�cant.
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Tables
Table 1 Characteristics of the patients who underwent laparoscopy or laparotomy.

 lap(n=69) LAT(n=48) P
Age(years, Mean±SD) 28.4 ± 0.5 26.7 ± 0.6 0.9102†

Gravidity 1.7±0.1 1.5±0.1 0.1800†
Mass size (cm) 8.2±0.4 9.4±0.4 <0.0219†

Interval(consultation to operate)(months) 7.4±2.9 4.7±1.6 0.4866†
Bilaterality of mass (n, %) 11(15.9) 8(16.7) 0.7565‡

CA125(U/mL)    
Mean±SD 63.5±17.1 48.4±7.3 0.5527†

Range 8.4-272.6 26.7-89.3  
gestational age at birth(weeks)      

Mean±SD 39.0±0.25 39.0±0.34 0.9341†
Range 37.0-41.0 35.0-41.0  

Birth weight (g, Mean±SD) 3345±78.58 3144±102.9 0.1408†
Prior caesarean delivery (n, %) 17(24.6) 6(12.5) 0.0218‡

†Based on Student’s t-test. ‡Based on Chi-square test.

 
Table 2 Surgical outcome of the patients who underwent laparoscopy or laparotomy.
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Surgical outcome lap(n=69) LAT(n=48) P
Gestation age at operation(weeks, Mean±SD) 13.7±0.4 15.5±0.9 <0.0379†

Range 5.0-20.0 7.0-31.0  
Emergency surgery (n, %) 18(26.1) 26(54.2) <0.0038‡

Torsion 12(17.4) 23(47.9)  
Rupture 6(8.7) 3(6.3)  

Operation time (minutes, Mean±SD)  69.3±5.1 72.3±4.3 0.6795†
blood loss(ml, Mean±SD) 22.0±3.4 41.7±4.3 0.0004†
Onset of flatus after operation hours, Mean±SD 24.2±1.0 41.6±1.9 <0.0001†
hospital stay days, Mean±SD 3.5±0.2 6.6±0.2 <0.0001†
Surgical procedures (n, %)    

Cystectomy 62.0(89.9) 36(75.0) 0.0082‡
Salpingo-ophorectomy 5.0(7.2) 12(25.0)

Detorsion 2(2.9) 0(0.0)  

†Based on Student’s t-test ‡Based on Chi-square test.
 
Table 3 Surgical outcome of the patients who underwent laparoscopy or laparotomy by trimester of pregnancy.

 Laparoscopy(n=69) Laparotomy*(n=48) P value
First(n=22) Second(n=47) First(n=16) Second(n=32)

Age (years) 28.6±0.8 28.3±0.6 26.2±0.9 26.9±0.8 0.1618*
GW at operation (weeks) 9.2±0.5 15.7±0.3 9.3±0.5 18.6±0.8 <0.0001*
Mass size (cm) 7.3±0.6 8.6±0.4 9.1±0.5 9.6±0.5 0.0301*
Operational time (min) 67.7±7.9 70.1±6.6 87.8±10.1 64.5±3.5 0.2353*
Blood loss (ml) 18.4±4.4 23.7±4.5 40.3±8.4 42.2±5.2 0.0057*
Flatus time (hours) 23.1±1.3 24.2±1.3 39.9±2.1 42.5±2.7 <0.0001*
Hospital stay (days) 3.6±0.3 3.5±0.2 7.1±0.5 6.3±0.2 <0.0001*

 

*one-way ANOVA
 

Table 4 Pathologic diagnoses (%) of the patients who underwent laparoscopy or laparotomy.
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Pathologic diagnosis lap(n=78) LAT(n=56) Total(n=134)
Mature cystic teratoma 27(34.6) 19(33.9) 46(34.3)
Corpus luteum 18(23.1) 9(16.1) 27(20.1)
Mucinous cystadenoma 4(5.1) 6(10.7) 10(7.5)
Endometriosis 3(3.8) 1(1.8) 4(3.0)
Serous cystadenoma 5(6.4) 4(7.1) 9(6.7)
Paraovarian cyst 8(10.3) 7(12.5) 15(11.2)
Follicular cyst 1(1.3) 1(1.8) 2(1.5)
Paratubal cyst 4(5.1) 1(1.8) 5(3.7)
Malignant mass    

Borderline mucinous mass 0 2(3.6) 2(1.5)

Borderline serous mass 0 1(1.8) 1(0.7)

Mucinous adenocarcinoma 0  0

Immature teratoma 0 2(3.6) 2(1.5)
Invasive serous mass 0  0

Endometriod adenocarcinoma   0

Not determined† 8(10.3) 3(5.3) 8(6.0)

†Tissue of adnexal masses was not obtained during operations including release of the torsion, or exploration of pelvic cavity.
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