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Abstract Pregnant women may require nonobstetric-
related abdominopelvic surgery. Traditionally, a lapa-
rotomy has been the preferred approach. Recent data
suggest that this method should be reviewed in light of
developments in minimal access surgical techniques.
This article compares both approaches and, in particu-
lar, discusses the use of laparoscopy in the 2nd and 3rd
trimesters of pregnancy.
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Introduction

Laparotomy has been the standard technique when
surgery is required during the 2nd and 3rd trimesters of
pregnancy. Common indications include acute abdo-
men, appendicitis, ovarian or adnexal pathology, gall-
bladder disease, among others. Laparotomy for ovarian
pathology (cystectomy or oophorectomy) is one of the
procedures gynaecologists become all too familiar with
during their training years and beyond.

Case study

The following is an example of a clinical case report on
the typical management of such a situation in preg-
nancy. A 22-year-old primigravida presented with a
5-cm in diameter right ovarian cyst on routine ultra-
sound scanning at 10 weeks’ gestation. The sonographic

appearances were consistent with a mature cystic tera-
toma. The woman was asymptomatic at the time. On a
repeat scan at 20 weeks, the cyst had increased to 7 cm.
One week later, the woman presented with an acute
abdomen with clinical signs highly suggestive of an
ovarian accident. A midline laparotomy was performed,
and a right ovarian cystectomy with conservation and
reconstruction of the right ovary was done (Figs. 1, 2,
and 3). The postoperative period was uneventful. No
tocolytics were required, ultrasound scanning of the
foetus verified its well-being, and the patient was dis-
charged home after 7 days. Her pregnancy continued to
term and ended in a normal vaginal delivery.

This case illustrates the common practice of manag-
ing ovarian pathology in pregnancy. Informed consent is
necessary, particularly when it concerns operative and
postoperative complications and the risk of miscarriage
or premature labour. However, in view of advances in
minimal access surgical techniques and their safety over
the past 10 years, a different approach is now feasible.
With careful selection of patients, such cases can be
treated laparoscopically, and many reports have
emerged suggesting that the laparoscopic approach may
be as safe as laparotomy with fewer adverse effects for
the patient.

Discussion

Background

Ovarian tumours in pregnancy are estimated to have an
incidence of 1 in 1,500 pregnancies, with simple serous
cysts being the most common type, followed by dermoid
cysts. Ovarian malignancy is rare in this age-related
population of women and occurs at an incidence of only
1 in 25,000 pregnancies [1, 2].

The direct effects of ovarian tumours vary from
causing miscarriage or preterm labour to causing pres-
sure-type symptoms from complicated large tumours.
Foetal malpresentations, nonengagement of the foetal
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head, and obstructed labour are obstetric complications
associated with these tumours. Ovarian torsion is the
most common type of complication when these tumours
lie above the pelvic brim, and, due to abdominal wall
laxity, its occurrence is more common during the puer-
perium than in pregnancy because the larger intraab-
dominal space created after birth affords greater
mobility to the enlarged ovary. Other complications
include ovarian cyst rupture, haemorrhage, and infec-
tion. Rapid growth of the cyst may suggest malignancy
[3]. Management depends on the size of the cyst, its
rapidity of growth, its ultrasonic appearance, the

presence or absence of symptoms, and the stage of
pregnancy. Cysts less than 5–6 cm in diameter and
without symptoms can be treated conservatively and
followed up with serial ultrasound scans. They often
resolve spontaneously [4]. Larger cysts or those that are
symptomatic may need removal. The optimal time for
an elective surgical intervention appears to be in the 2nd
trimester between 16 and 20 weeks.

On the other hand, emergencies can happen at any
time. Emergency surgery accounts for more foetal
compromise and foetal loss [3]. Foetal monitoring at the
time of intervention does not seem to modify the foetal
prognosis because these emergency cases tend to happen
in the 1st trimester. Ovarian tumour sizes tend to be
significantly larger in emergency cases, since tumours of
less than 4–5 cm usually are not associated with acute
symptoms requiring emergency surgery [3].

Open surgery approach

Most consultants in the United Kingdom use the
classical approach to a laparotomy. Depending on the
size and location of the ovarian tumour, a Pfannenstiel,
paramedian, or midline incision is selected. The patient
is thoroughly counselled about the operation’s associ-
ated risks to her and to the pregnancy. General
anaesthesia risks and premature labour could be asso-
ciated with the operation, but there have been no
randomised controlled trials to suggest a direct link.
Tocolysis and long-term antibiotic coverage have been
used in the past but are not used in routine practice.
Maximum effort should be made to avoid rupturing the
ovarian cyst. Dermoid intracystic contents are highly
irritating to the peritoneum and may result in chemical
peritonitis and adhesions. The uncomplicated postop-
erative period following a Pfannenstiel incision is
5 days and between 6 and 8 days after a midline inci-
sion. The abdominal incision is closed carefully to

Fig. 1 Median laparotomy

Fig. 2 Dermoid cyst exposed

Fig. 3 Cystectomy

84



avoid infections or wound dehiscence, as the abdominal
volume will continue to increase with the ongoing
pregnancy, exerting stress on the healing wound in the
months ahead.

Laparoscopic approach

The most commonly reported laparoscopic operation
in pregnancy is cholecystectomy [5, 6]. Other laparo-
scopic procedures include oophorectomies, ovarian
cystectomies, appendicectomies, and management of
ectopic pregnancies [5]. Performing a surgical inter-
vention on an ovarian tumour in pregnancy via the
laparoscopic route as opposed to the more conven-
tional laparotomy is still controversial. In the hands of
an experienced surgeon, the laparoscopic approach
may have numerous advantages, especially in a preg-
nant patient; these advantages may include decreased
postoperative morbidity, less pain, lower analgaesia
requirements, and earlier recovery to normal bowel
function. In turn, this leads to a shorter hospital stay
and earlier return to normal activity and mobility,
which is essential in preventing thromboembolic disease
in pregnancy [5].

Consequences for the pregnancy and foetus

Haemodynamic changes during laparoscopic surgery in
pregnancy are similar to those observed in the non-
pregnant patient. The occurrence of miscarriage, pre-
mature labour, or foetal demise appears to be related
to the underlying pathology, independent of the
operative intervention [7]. Two studies, one of which
looked into the operative complications and obstetric
outcomes between laparoscopy and laparotomy (192
laparoscopies versus 197 laparotomies) [8] and the
other of which surveyed surgeons’ experiences with
laparoscopy in pregnancy (413 cases analysed) [9],
have generally concluded that the laparoscopic ap-
proach appears to be as safe as laparotomy in preg-
nancy. Operative and postoperative maternal
complications, miscarriages, congenital malformations,
and newborn long-term outcomes seem not to differ
from what has been recorded with laparotomy (39
laparoscopies versus 54 laparotomies) [10, 11]. Surgery
during the 1st or 2nd trimester is not associated with
significant preterm labour, foetal loss, or teratogenic
risk. Surgery during the 3rd trimester is, however,
associated with preterm labour but not foetal loss [12].
The consequences of laparoscopic surgery in preg-
nancy have been looked into by small studies. In the
short-term period, researchers have found no increase
in foetal distress or demise, with no use of tocolysis.
In the long term, the resultant children were moni-
tored, with no evidence of any developmental or
physical abnormalities detected during the study peri-
od [13].

Complications and limitations of laparoscopy

Despite favourable reports of laparoscopic surgery in
pregnancy, it is associated with limitations and potential
complications.

Entry technique

Inadvertent introduction of the Veress needle into the
gravid uterus with subsequent pneumoamnion has been
reported and was a catastrophic complication in a
midtrimester pregnancy [14]. To avoid such a compli-
cation, the left hypochondrium point (Palmer point) can
be used. The technical difficulty of laparoscopic surgery
due to the gravid uterus is another factor to be taken
into consideration. The primary trocar should be in-
serted after determining the height of the uterine fundus.
Open (Hasson) technique is often suggested in order to
avoid trauma to the uterus. Supraumbilical, subxiphoid
midline, or left upper quadrant insertion points are used,
or umbilical insertion towards the upper abdomen [7,
15], Secondary trocars should be inserted under direct
view and higher than they would be in a nonpregnant
woman. Open-entry technique can be used to avoid any
potential trauma caused by the Veress needle or primary
trocar. The use of a special Veress needle incorporating a
fibre-optic scope for direct vision on entry is available,
providing comfort and confidence to the surgeon in
avoiding intraabdominal injury.

The procedure itself

In most cases the adnexal mass is found in the pouch of
Douglas. Dexterity and good exposure are necessary to
bring the mass to its original position by using graspers.
To prevent damage to the adnexal vessels, only the
ovarian ligaments should be pulled up. Using two
atraumatic graspers, cystectomy can then be performed.
Cystectomy or oophorectomy can be performed as in a
nonpregnant woman. Disposable instruments may need
to be used, such as rotating graspers/scissors with more
than 45-degree angles; ultrasonic scissors or bipolar
cutting scissors may aid the operator’s comfort and
efficiency.

Uterine perfusion and intraabdominal pressure

In the early stages of introducing laparoscopic man-
agement as a surgical option for abdominal pathology in
pregnancy, the potential risk of decreased uterine blood
flow secondary to the increase in intraabdominal pres-
sure and the theoretical risk of carbon dioxide absorp-
tion to both mother and foetus were concerns that were
taken into account [5]. Limited experimental data have
so far shown that the increased intraabdominal pressure
with carbon dioxide appears to have no harmful effects
on lamb foetuses in utero [16]. Achieving excessively
high intraabdominal pressures is not necessary to gain

85



satisfactory port entry in laparoscopy. Pressures of be-
tween 11 and 14 mmHg are perfectly satisfactory [7].
Gasless laparoscopy has been used with and without
general anaesthesia [17] and has also been shown to be
equally effective in achieving good treatment outcomes
compared with laparotomy [18]. Partial left decubitus
positioning can be used to avoid compression of the
uterus on the vena cava, which could decrease placental
blood flow.

Malignant ovarian tumours

When an ovarian tumour is benign, optimal manage-
ment can be achieved with elective laparoscopic surgery
[19]. There has been no report of malignant ovarian
cases discovered via laparoscopic surgical management
in the 2nd or 3rd trimester of pregnancy. Should
malignant disease be suspected, laparotomy is still the
choice of access when considering the risk of cyst rup-
ture and spillage during manipulation of the ovary,
which in turn risks seeding malignant cells in the peri-
toneal cavity.

Large ovarian cysts

Laparoscopic surgery has also been used for significantly
large ovarian cysts, and despite that, the median oper-
ating time varied from 37.5 [19] to 84 min [20], and the
average hospital stay for postoperative recovery was
2 days [20]. In cases in which large ovarian cysts were
found in pregnant obese patients, modifications have
been tried by adding an extracorporeal component. The
cyst was located laparoscopically, its fluid aspirated to
decompress it, and one of the port sites enlarged to 3 cm
for an extracorporeal oophorectomy or cystectomy to be
performed. This modification required significantly less
carbon dioxide insufflation time and shorter operation
time compared with traditional laparoscopic ap-
proaches, in turn theoretically reducing any adverse risk
to the foetus [21].

Third trimester

Laparoscopy has also been reportedly used at 24–
34 weeks’ gestation with good results [6]. Even with
emergency cases, reports have described successful lap-
aroscopic management of a torted ovarian cyst in the
3rd trimester [22]. Under expert hands, the laparoscopy
can have spectacular applications, as in the case of
successful laparoscopic management of a torted ovarian
cyst at 25 weeks’ gestation in a twin pregnancy [23].

Limitations in the available evidence

Most reports describe a 48-h hospital stay, no use of
tocolysis, and no immediate complications to the mother

or foetus. Most of the references described in relation to
laparoscopy in pregnancy have been either small studies,
case reports, or even retrospective analysis of a large
number of cases in specialized centres worldwide—hence
the limitations when attempting a meta-analysis. Some
references have included operations performed under a
different context (cholecystectomy), with variation in
techniques, instruments, and operator experiences. It is
acknowledged that there will be some laparoscopic cases
that end up being converted to laparotomy, which may
possibly limit the interpretation of the overall efficacy of
minimal access surgery. Further limitations that might
determine the efficacy of laparoscopic surgery include
the operator-dependent factor. Surgical units that spe-
cialise in laparoscopic surgery are said to have a more
favourable management outcome [19]. Most reports in
the literature come from centres and surgeons with
special interests, experiences, and skills in laparoscopy.
Their results may not reflect the general complication
rates [5].

Conclusions

Laparoscopic gynaecological surgery appears to be safe
during pregnancy, although prospective controlled
studies and national registries encompassing larger
numbers of cases are needed to assess the definitive rate
of adverse effects [10]. Nevertheless, increasing interest
in laparoscopic treatment for ovarian tumours, partic-
ularly in the 1st and 2nd trimesters, is leading to more
reports of cases with favourable outcomes.

The pregnant woman may require nonobstetrical
surgical operations and interventions. Pregnancy itself
can delay the diagnosis, resulting in advanced or acute
presentations. Reports have shown that in surgical
nongynaecological interventions that commonly occur
in the 1st and 2nd trimesters of pregnancy, the risk of
miscarriage, premature labour, or foetal demise appears
to be related to the underlying pathology, independent
of the operative technique. Avoidance of a large lapa-
rotomy wound, reduction in postoperative pain and
infection risk, quicker restoration to full mobility, and
shorter hospital stay may favour the use of a laparo-
scopic approach in selected pregnant patients.
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