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Laparoscopic surgery in pregnant patients with acute abdomen

AIM: Notwithstanding the significant advantages compared to open surgery, laparoscopic surgery was considered to be con-
traindicated in pregnant patients. Currently, there are opposing views on the safety of laparoscopic surgery during preg-
nancy, especially in last trimester. The aim of this study was to examine feasibility of laparoscopic surgery in pregnant 
women with acute abdomen.
PATIENTS AND METHODS: We retrospectively reviewed records of all patients who were admitted to the Emergency 
Department of Cerrahpasa Medical Faculty between January 1995 and January 2013. All clinical data of pregnant 
patient who underwent laparoscopic surgery were analyzed including inpatient records, operative reports, pathology records, 
and delivery information.
RESULTS: Fourteen pregnant patients (mean gestational age 19.2 weeks, ranged from 9 to 33 weeks) who underwent 
laparoscopy for appendectomy (n=11), cholecystectomy (n=2), and diagnostic reasons (n=1) were included. Average time 
of delivery was 37.4 gestational weeks (range 35-40 weeks). Two patients had preterm labor. No complications such as 
uterine injury, fetal death, or maternal mortality were encountered during laparoscopic procedures.
CONCLUSION: Laparoscopic surgery can be safely performed at all trimesters of pregnancy. Laparoscopy may be useful in 
differentiation of acute abdominal pain in pregnancy and may decrease fetal loss due to delay in diagnosis. shorter oper-
ative time reduces negative effects of surgery on mother and fetus. 
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nant women 1. However, the main problem in pregnant
patients is that there is a high risk of serious complica-
tions such as perforation of appendicitis, which may
result in fetal loss. Compared to a rate of 1.5% in
uncomplicated acute appendicitis, the rate of fetal loss
is 20% in perforated appendicitis and up to 37.5% in
generalized peritonitis 2. 
It is thought that pregnancy represents a predisposing
factor for gallbladder disease particularly in the last two
trimesters due to increased secretion of cholesterol and
the effect of progesterone associated with impaired gall-
bladder motility. The incidence of symptomatic biliary
tract disease is 0.16% in pregnancy and about 40% of
symptomatic patients require cholecystectomy 3-5. The
rate of fetal loss is 5% for cholecystectomy 6. In acute
biliary pancreatitis, this rate increases to 60%, with 15%
of maternal mortality 7.

Introduction

Acute appendicitis and symptomatic cholelithiasis are the
most common causes of non-obstetric surgical emergency
in pregnancy. The incidence of acute appendicitis is
0.13% in pregnancy, being similar to that in non-preg-
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Until quite recently, it was believed that laparoscopy was
contraindicated in pregnant women because it would
increase the incidence of fetal loss by reducing uterine
and fetal blood flow. A controversy still exists about the
safety of laparoscopic surgery during pregnancy 8-11. This
study aimed to investigate the feasibility of laparoscopy
in pregnant women with acute abdomen.

Patients and Methods

After getting approval of the local ethics committee, we
retrospectively reviewed medical records of all patients
who were admitted to the Emergency Department of
Istanbul University Cerrahpasa Medical Faculty between
January 1995 and January 2013. The medical records of
55 pregnant women who were examined for acute
abdomen and underwent surgical treatment were evalu-
ated. Of those 14 pregnant women who underwent
laparoscopic surgical treatment were evaluated further
using their hospital files, operative reports, pathology
records, and delivery records. Data on patients whose
delivery was performed at another institution were
obtained by telephone interviews. 
Fetal heart rates were evaluated during obstetric exami-
nation in all patients immediately before and after laparo-
scopic procedure. Tocolysis was not a routine treatment.
However, tocolysis was performed in two patients
(patients no 6, 10) for their treatment and in five
patients for prophylaxis on the advice of the obstetri-
cian.
All laparoscopic procedures were performed under gen-
eral anesthesia. Trocar placement was made according to
the height of the uterus. The first trocar entry was pre-

ferred under and above the umbilicus in pregnancies up
to 18 weeks and over, respectively. In one patient with
13 weeks of pregnancy (patient No. 2), trocar entry was
made above the umbilicus at the discretion of the sur-
geon. In patients with acute appendicitis and after the
latter half of the second trimester, the upper right quad-
rant was used to ensure adequate visualization. A Veress
needle was used for the first access to the abdomen in
six patients. Pneumoperitoneum was created at an intra-
abdominal pressure of 10-12 mmHg. Other trocars were
placed in the abdomen according to the height of the
uterus. Appendectomy and cholecystectomy were per-
formed with standard procedures.
For antibiotic prophylaxis, cefazolin sodium or ampi-
cillin-sulbactam was used in all patients but one who
received piperacillin-tazobactam due to perforation of
appendicitis. Ceftriaxone-metronidazole was post-opera-
tively started in a patient with pelvic inflammatory dis-
ease. 

Results

A total of 14 pregnant women who had laparoscopy dur-
ing their pregnancy for acute abdomen were included.
The mean age of patients was 27 years. The duration of
pregnancy ranged from 9 to 33 weeks (mean 19.21 weeks).
Four patients were in the first trimester, eight patients
were in the second trimester, and two were in the third
trimester. Laparoscopic procedures included appendectomy
in 11 patients, cholecystectomy in two patients, and diag-
nostic laparoscopy in one patient (Table I). 
Laparoscopic appendectomy was performed upon the
diagnosis of acute appendicitis with abdominal pain
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TABLE I - Clinical and operative features of the pregnant women who had laparoscopy for acute abdomen

Patient Age Gestational Initial Operative Histo- Tocolysis Gestational
no (years) age at surgery abdominal time pathology age at delivery

(weeks) access (min) (weeks)

1 26 24 Hasson 55 Phlegmonous appendicitis prophylactic 39
2 19 13 Veress+ 35 Lymphoid hyperplasia no 40
3 30 33 Hasson 40 Phlegmonous appendicitis prophylactic 38
4 27 18 Veress 80 Appendicitis prophylactic 40
5 22 24 Hasson 35 Lymphoid hyperplasia no 37
6 33 22 Veress 35 Appendicitis therapeutic 38
7 21 18 Veress 55 Perforated appendicitis no 36
8 29 20 Veress 20 Phlegmonous appendicitis prophylactic 39
9 38 9 Veress+ 95* Gangrenous appendicitis no

38
10 27 30 Hasson 100* Perforated appendicitis therapeutic 37
11 25 12 Hasson+ 50 Appendicitis no 38
12 28 18 Hasson 75 Chronic Cholecystitis prophylactic 35
13 25 15 Hasson+ 20 Chronic Cholecystitis no 37
14 28 13 Hasson+ 60 – no 38

Legend: +the site of first trocar placement was preferred under the umbilicus; * convertion to open surgery
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localized in the right lower quadrant in nine patients,
in the right upper quadrant in one patient, and wide-
spread abdominal pain in one patient. All patients but
one had nausea and vomiting. The mean body temper-
ature was 37.2 °C (range 36.2-38.7 °C) and the mean
leukocyte count was 13,763 (range 9,550-17,500). All
patients underwent ultrasonographic evaluation. It
revealed findings suggesting acute appendicitis in nine
patients, while in two patients there were no patholog-
ical ultrasound findings (patients no 5 and 6). 
Laparoscopic appendectomy was successfully completed
in nine patients. Two patients required conversion to
open surgery due to the breakdown of the device dur-
ing operation and to auto-amputation of the appendix,
respectively (patients no 7 and 8). The mean operative
time for successfully completed laparoscopic appendec-
tomies was 43.9 minutes (range 20-70 min). Pathological
examination of appendectomy specimens revealed acute
appendicitis in nine cases and lymphoid hyperplasia in
two cases. 
Laparoscopic cholecystectomy was performed in two
patients with the diagnosis of cholecystitis. Both patients
were admitted with abdominal pain localized in the right
upper quadrant, nausea and vomiting, and with body
temperatures of 37.2 °C and 37.5 °C and white blood
cell counts of 13,600 and 14,800, respectively.
Ultrasonographic findings were consistent with cholecys-
titis. No problems were encountered during laparoscop-
ic cholecystectomy. The mean operation time was 47.5
minutes (20 and 75 min, respectively). Pathological
examination showed cholecystitis in both patients. 
One patient (patient no 14) was hospitalized with the
diagnosis of acute abdomen at 13 weeks of pregnancy.
She underwent diagnostic laparoscopy. During explo-
ration, widespread purulent fluid was noted in the pelvic
region. After consultation with an obstetrics and gyne-
cology specialist during laparoscopy, the patient was con-
sidered to have pelvic inflammatory disease. Laparoscopy
was terminated at 60 minutes the fluid was sent for cul-
ture. 
Overall, no complications such as uterine injury, fetal
death, or maternal mortality occurred during laparoscopic
procedures. Two patients required postoperative tocoly-
sis due to the increased risk of preterm labor (patients
No 6 and 10). These patients were discharged unevent-
fully after 4 and 7 days of laparoscopic treatment and
both had term delivery. 
The mean duration to labor was 37.9 weeks (range 35-
40 weeks). Two patients had premature labors without
any problems with the newborns (Patients no 7 and 12).
The follow-ups of all the infants were uneventful.

Discussion

The results of our retrospective study showed that laparo-
scopic surgery was associated with no maternal or fetal

losses in pregnant patients presenting with acute
abdomen, suggesting that laparoscopy can be safely per-
formed at all trimesters of pregnancy. 
Acute appendicitis and symptomatic biliary disorders are
the leading causes of non-obstetric acute abdomen dur-
ing pregnancy. Although appendicitis may develop at any
time during pregnancy, it has been reported that it most
commonly occurs (42%) at the second trimester 12. The
incidence of acute appendicitis at the second trimester
was also higher (57%) in our cases.
In uneventful pregnancies, loss of appetite and vomiting
are usual signs often accompanied by leukocytosis.
During the course of pregnancy, the appendix anatomi-
cally moves to the right upper quadrant. These natural
changes occurring in pregnancy make it difficult to diag-
nose acute appendicitis or cholecystitis. Delays in diag-
nosis may result in more complicated forms of the dis-
ease, increasing maternal and fetal morbidity and mor-
tality 13. While the incidence of biliary disease is high-
er in pregnant women compared to general population,
that of appendicitis is similar. However, compared to
general population, perforation of appendicitis occurs at
a much higher rate during pregnancy (43% vs. 19%) 14,
the incidence being even higher in the last two
trimesters 12. In our series, perforation was identified
in only one patient whose pregnancy was in the sec-
ond trimester (patient No. 7). Although the rate of
fetal loss may be as low as 0 to 1.5% in uncompli-
cated cases, it rises up to 36% in patients with perfo-
ration 2. This rate may exceed 60% in acute biliary
pancreatitis, with a corresponding increase in maternal
mortality to about 15% 7

Fetal results in pregnant patients seem to be associated
with the type of disease (simple / complicated) rather
than with the type of surgery (laparoscopic / open) 15.
In other words, the main prognostic factor is the time
elapsed from the appearance of initial symptoms to sur-
gical interventional procedures 16. Surgical treatment per-
formed within 24 hours after the onset of symptoms is
effective in decreasing the risk of maternal / fetal mor-
tality and morbidity 17. Delayed surgical interventions
beyond the first 24 hours are associated with a signifi-
cant increase in the incidence of perforations, which may
be up to 66% 13. In the light of these data, it should
be taken into account that surgical exploration is indi-
cated in the presence of clinical suspicion of acute appen-
dicitis in pregnancy 18. Of the pregnant patients with
appendicitis, only one patient was found to have perfo-
ration and she was operated on within the first 24 hours
(patient no 10). No maternal or fetal complications
developed in this patient. In our opinion two premature
labors (patients No 7 and 12) in our series were asso-
ciated with specific factors other than surgical procedures.
Both patients underwent surgery in the second trimester,
long before the normal delivery time (about 18 weeks),
and also in the former patient acute abdomen was com-
plicated by perforation.
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Currently, laparoscopic procedures are widely accepted in
the surgical treatment of patients with acute appendici-
tis. Laparoscopy offers significant advantages such as
smaller incisional site, less postoperative pain, and early
return to normal activity 9,19,20. With increased experi-
ence, its use is becoming growingly popular in pregnant
patients. The uterus is exposed to less manipulation dur-
ing laparoscopic exploration, thus causing less uterine
irritability and contractions, reducing the risk for spon-
taneous abortion, preterm labor, and premature birth.
Moreover, fetal distress decreases as a result of reduced
need for narcotic analgesics. Laparoscopic exploration of
the abdomen allows the diagnosis. Thus, the diagnostic
difficulty in pregnant women can be overcome 19,21. 
The major drawbacks of laparoscopy include possible
adverse effects of pneumoperitoneum on the fetus and
uterine injuries during performance of surgery. In the
first trimester, teratogenicity presents as the major dis-
advantage, while injury to the uterine is the main dis-
advantage in the second and third trimesters 22.
Teratogenicity caused by medications given in the first
trimester increases fetal risk 23. The uterus is less vul-
nerable to traumatic injury in the second trimester due
to its relatively smaller volume. Therefore, there is a
consensus that laparoscopy is safer in the second
trimester 23. Apart from studies maintaining that open
surgical techniques are superior in the third trimester
10, there are studies showing that laparoscopic tech-
niques can be applied safely in all the trimesters.
However, enhanced experience with laparoscopy is
essential to avoid complications 24,25. In our series, pre-
sentation included each of the three trimesters and no
complications occurred during the follow-up and deliv-
ery of the patients, especially in those in the third
trimester. Therefore our results, with the limitation of
patient size, support the application of laparoscopic
surgery in the third trimester of pregnancy.
Although a recent study found a significantly higher
rate of fetal loss (5.6%) with laparoscopy compared to
open appendectomy (p=0.001) 26, there are studies
which show laparoscopy has no effect on fetal loss 8.
Two studies investigating the effect of laparoscopy on
increased intra-abdominal pressure and fetal acidosis
found no discernable adverse effects on the fetus with
a maximal pneumoperitoneum pressure of 10-12
mmHg and laparoscopic time of less than 60 minutes
27, 28. The Society of American Gastrointestinal and
Endoscopic Surgeons (SAGES) recommends the pneu-
moperitoneum pressure to be 10-15 mmHg in preg-
nant women undergoing laparoscopy 9. We performed
laparoscopic procedures at an intra-abdominal pressure
of 10-12 mmHg.
Controversy exists as to the best approach for abdom-
inal access and creating pneumoperitoneum. Although
open access is often described in the literature, the rou-
tine use of the Veress needle was reported in three stud-
ies 29-31. Walsh et al. examined 116 patients undergo-

ing laparoscopic surgery using the Hasson technique in
79 cases and the Veress needle in 37 cases and found
no statistically significant difference between these two
techniques (p=0.32). The authors reported only one
complication (2.8%) with the Veress needle 26. The
SAGES recommends that both methods can be used
safely if the height of the uterus is properly considered
9. Although there are several recent studies using the
Veress needle for the first laparoscopic entry 24,32, our
current clinical approach involves the use of both tech-
niques with consideration of the height of the uterus
(the Veress needle in the early stages of pregnancy, and
the Hasson technique in the late period). No injury to
the uterus was observed associated with the use of the
Veress needle. 
Trocar placement is usually left to the discretion of the
team performing surgery. However, in order to avoid
iatrogenic injury to the uterus, trocars must be placed
cephalically. After the second trimester, it is recom-
mended that pregnant patients be laid on their left side
to avoid uterine compression by the vena cava and to
have easier access to the appendix 9.
Kirshtein et al 23 reported the mean operative time to
be 29.9±6.3 minutes for pregnant patients undergoing
laparoscopic appendectomy. Of note, operative time for
pregnant patients is shorter than that spent for laparo-
scopic appendectomy in non-pregnant women. The
mean duration of laparoscopic surgery in nonpregnant
women has been reported to be 60 minutes. Moreover,
conversion to laparotomy is reported to be 1% 26. This
suggests that laparoscopic surgery in pregnant women
is mainly performed by experienced surgeons. In our
series, the mean operation time for successfully com-
pleted laparoscopic appendectomies was 43.9 minutes
and the rate of conversion to open surgery was 16.6%.
We believe, higher number of patients and increased
experience will further reduce the operation duration
and conversion rate to open surgery. 
Tocolytic agents are often used for prophylactic pur-
poses or to prevent postoperative uterine contractions.
No statistically significant difference was reported for
preterm delivery rates between the cases with or with-
out prophylactic tocolysis 26. Therefore, it has been con-
cluded that routine use of prophylactic tocolytic agents
is not necessary unless there are signs of uterine con-
tractions and the risk of premature labor 9, 26. We do
not use tocolytic agents routinely in our clinic. However
seven patients, for whom we used tocoloysis due to rec-
ommendation of the obstetricians, were the exceptions
to our routine practice.
Though the need for continuous perioperative fetal
heart monitoring had been emphasized in early stud-
ies, this practice was later abandoned due to the diffi-
culty of the procedure and its limited benefits 33, 34.
Today, monitoring is recommended before and after
surgery 9. Fetal heart monitoring was routinely per-
formed before and after surgery in our study.
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Conclusion

Laparoscopic surgery is safe in all trimesters of preg-
nancy. The advantages of laparoscopy over open surgery
have also been justified in pregnant patients. Laparoscopy
has unquestionable benefits for the diagnosis of compli-
cated acute abdomen, which is otherwise difficult in
pregnant patients. Moreover, in the hands of experienced
surgeons, laparoscopy shortens operative time and
reduces the negative effects of surgery both on mother
and fetus.

Riassunto 

Nonostante i significativi vantaggi della chirurgia lapa-
roscopica rispetto a quella laparotomica, essa era consi-
derata controindicata per le donne gestanti. Attualmente
si confrontano opinioni contrastanti riguardo alla sicu-
rezza durante la gestazione della chirurgia laparoscopica,
specie se nell’ultimo trimestre. Lo scopo di questo stu-
dio è quello di valutare la fattibilità della chirurgia lapa-
roscopica in donne gestanti in caso di addome acuto
analizzando retrospettivamente la casistica della pazienti
ricoverate tra il gennaio 1995 ed il gennaio 2013 pres-
so l’Emergency Department della Cerrahpasa Medical
Faculty. Sono stati pertanto analizzati tutti i dati clinici
riguardanti le gestanti sottoposte a chirurgia laparosco-
pica, comprese le cartelle cliniche, gli interventi esegui-
ti, i reperti anatomopatologici, e le informazioni riguar-
danti il parto.
Nella casistica sono rientrate 14 donne gravide (in media
alla 19,2° settimana di gestazione, distribuite tra 9 e 33
settimane), di cui 11 sottoposte ad appendicectomia lapa-
roscopica, 2 a colecistectomia laparoscopica ed 1 per sco-
pi diagnostici. In media il parto si è espletato alla 37,4°
settimana di gestazione (tra la 35° e la 40° settimana).
Due pazienti hanno avuto un parto prematuro, ma in
nessune dei casi si sono verificate complicazioni duran-
te le manovre laparoscopiche, e cioè danni all’utero, mor-
ti fetali o mortalità materna.
Si conclude che la chirurgia laparoscopica può essere
effettuata nel corso di tutti i trimestri della gravidanza,
con il possibile vantaggio di una utile diagnosi differen-
ziale in caso di dolori addominali acuti durante la gra-
vidanza, e diminuzioni delle morti fetali dovute a ritar-
di diagnostici, e che tempi chirurgici più brevi riduco-
no gli effetti negativi sulla madre e sul feto.
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