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1. Introduction

Observations have shown that an expecting
mother may suffer from acute abdomen in any
trimester of pregnancy. Of all the obstetrical and
non obstetrical surgical emergencies gastro
intestinal surgical emergencies are the commonest
and account for 0.5% to 1% of all surgical
emergencies and approximately 0.2% of pregnant
patients require intra abdominal surgery during
their pregnancies. Diagnosis and management of
some of the surgical emergencies which is
particularly straightforward in non pregnant state
can become complicated leading to a delay in
diagnosis and the emergency surgeon treating a
parturient must also be aware of the fact that he
is now caring for two patients, the foetus and
the mother. Although initially pregnancy was
considered an absolute contraindication to
laparoscopic  surgery. As surgeons gained
experience and with the availability of better

instruments advancement in anaesthesia and
better understanding of human physiology, we
saw the use of laparoscopy for various emergency
procedures in pregnant patient. Apart from
cholecystectomy other types of surgeries have
also been performed safely that include
appendectomy, cystectomy (Fig. 1), diagnostic
laparoscopy for pain abdomen, splenectomy (and
adrenal phaeochromocytoma. Several recent
reports have demonstrated the feasibility and
safety of laparoscopic cholecystectomy and
laparoscopic appendectomy in the pregnant
patients. While most of the literature has reported
immediate risks and outcome of doing an
emergency laparoscopic surgery in a pregnant,
few studies have also studied the long term effects
on the child’s future development of motor,
sensory and social skills and found no detrimental
effect of the progeny irrespective of the timing of
laparoscopic surgery (trimester) in a pregnant.

Fig.-1 : Videophotograph of laparoscopic removal of a gangrenous Gall Bladder
in a female patient with 20 weeks pregnancy
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In this review we would like to summarize
the main concerns of a treating surgeon in doing
laparoscopic surgery in a pregnant and also the
current concepts in managing common acute
abdominal disorders in a parturient. The common
concerns being the hazard of diagnostic radiation
exposure, diagnostic accuracy of laparoscopy in
pregnant, technical feasibility and maternal and
foetal risk of pneumoperitoneum.

2. Physiological changes in pregnancy

A variety of physiological changes occur in
the pregnant patient which involves almost every
organ system and contributes to the difficulty in
diagnosing and managing surgical conditions
during pregnancy Moreover pneumo peritoneum
is essential in laparoscopic surgery and respiratory
and cardiovascular changes in a pregnant are
further affected if the patient has to undergo
laparoscopic surgery.

2.1 Gastro-intestinal

Anatomical changes which can affect the
presentation of abdominal surgical disorders are
most commonly due to displacement of
intraperitoneal organs by the gravid uterus. The
stomach assumes more horizontal position and
lies beneath the diaphragm. The gastric emptying
is delayed and gastro oesophageal regurgitation is
common due to hormonally induced decrease in
lower oesophageal sphincter tone placing the
pregnant woman at greater risk of aspiration. The
displacement of other viscera particularly
transverse, ascending and descending colon can
alter the location of pain and tenderness,
particularly for condition such as appendicitis.

2.2 Cardiovascular system and haematological
changes

The blood volume and cardiac output
increases by 30% to 40 % and as the red blood
cell volume expands by a smaller amount, this
results in physiological anaemia. After 20 weeks
gestation, the gravid uterus causes aortocaval
compression resulting in supine hypotension
syndrome. Correct positioning of the patient and
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displacing the uterus to avoid vena caval
compression during surgery is very important and
a vasomotor block induced by spinal anaesthesia
may produce a profound fall in blood pressure
than in normal individuals. Moreover in laparos-
copic surgery the steep reversed Trendelenburg
position combined with vena caval compression
due to pneumoperitoneum and carbon dioxide
absorption causes a fall in cardiac output and
associated increase in systemic and pulmonary
vascular resistance and subsequently the cardiac
index may reduce up to 50% causing significant
hypotension.

Relative leucocytosis also occurs in
pregnancy; the white cell count typically increases
to 12,000 to 14,000 mm3. A hypercoagulable state
is induced with increase in fibrinogen and most of
the coagulation factors : Factor VII, Factor VIII,
Factor 1X and Factor X. Pregnant patient is thus at
a high risk for thrombo embolic complications.

2.3 Respiratory changes

Pregnant patients develop a restrictive
pulmonary physiology owing to an enlarged
uterus. There is an increase in the minute
ventilation and O2 consumption and a decrease in
residual volume, functional reserve capacity and
mixed venous oxygen content which causes
hypoxemia and hypocapnia. Hormonal changes
cause a chronic respiratory alkalosis (Pa CO2 of
28 to 32 mm, PH of approximately 7.44 and
decreased bicarbonate levels). Airway management
is usually difficult due to weight gain, breast
enlargement, increased soft tissue in the neck and
oedema of the larynx, trachea and bronchi.

2.4 Other organ systems

Gradual dilatation of renal pelvis and ureter
results in hydro ureter that progresses until term.
Elevated progesterone levels facilitate smooth
muscle relaxation, resulting in bladder expansion
and diminished ureteral peristalsis which
contributes to increased incidence of urinary tract
infection. There is increased retention of water,
salt and minerals. The laxity of abdominal
muscles in the later part of pregnancy often makes
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Fig. 2 : 32 weeks pragnant woman with CBD stone and obstructive Jaundice.

it difficult to appreciate the physical findings of
abdominal rigidity, guarding and rebound
tenderness.

2.5 Foetal considerations

While treating a pregnant patient the
emergency surgeon should always remember that
he is treating two patients, the mother and the
foetus. Thus issue related to the foetal health
should not be ignored. The important factors for
foetal well being are maintenance of uteroplacental
blood flow and oxygenation, prevention of foetal
asphyxia, avoidance of teratogenic drugs and
prevention of preterm labour.

Decrease of uteroplacental blood flow,
because of either maternal hypotension or
increase in uterine artery resistance can cause
hypoxia. Maternal hypoxaemia can result in foetal
hypoxia and metabolic acidosis and eventually, if
prolonged, even to foetal death. Although there
are concerns regarding the teratogenic effects of
anaesthetic drugs but apart from cocaine no other
routinely used drugs is shown to have any
teratogenic effect. Although Diazepam and Nitrous
oxide were earlier implicated to be responsible for
some congenital anomalies but there is no clinical

data to link these with teratogenic effects and
these are now considered safe.

Although an increased incidence of
spontaneous abortion, premature delivery and low
birth weight have been reported following
anaesthesia but there is no definite evidence of
any teratogenic effect due to anaesthetic exposure.

3. Effects of pneumoperitoneum in the pregnant

Apart from the maternal and foetal issues and
concern regarding preterm labour another factor
that affects the outcome of surgery in the
parturient is creation of pneumoperitoneum which
causes various cardiovascular and respiratory
alterations.

Increased intra abdominal pressure can lead
to decreased inferior vena caval return resulting in
decreased cardiac output which can be
exacerbated by reverse Tredelenburg position,
and the cardiac index can decrease by as much as
50% .The diminished cardiac output and maternal
hypotension or hypoxia is prime cause of foetal
demise. Increased intra abdominal pressure could
lead to decreased uterine blood flow and
increased intra uterine pressure both of which
could lead to foetal hypoxia.
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Pneumoperitoneum in a parturient further
limits the diaphragmatic expansion and is
associated with more increase in peak airway
pressure, decrease in functional reserve capacity,
increased ventilation perfusion mismatching,
decreased thoracic cavity compliance and
increased pleural pressure. Combination of
pregnancy and CO2 pneumoperitoneum thus leads
to hypercarbia and hypoxemia. Finally it has been
demonstrated that CO2 is absorbed across the
peritoneum and can lead to respiratory acidosis in
both mother and foetus which is also potentiated
by decreased vena caval return. Although end
tidal CO2 concentrations (ETCO2) correlate well
with PaCO2 in healthy patients, they were thought
to be a poor guide to PaCO2 in sick patients. Any
increase or decrease in maternal PaCO2 can affect
foetal well being. Thus capnography in earlier
studies was mentioned as an inadequate
monitoring tool compared to arterial blood gas
analysis during laparoscopic procedures, but this
debate seems to have ended as various recent
studies have opined the less invasive capnography
can adequately reflect the acid base status in
humans and EtCO2 measurement has been proven
to be safe during laparoscopic surgery in a
parturient.

Although maternal and foetal respiratory
acidosis and foetal tachycardia are constant
findings in all studies being done to evaluate the
effects of CO2 pneumoperitoneum on a pregnant
animal but it was observed that short term foetal
acidosis may not lead to long term deleterious
effects. Foetal heart monitoring is now routinely
used during labour, externally with the help of
external surface ultrasound or internally with
foetal scalp electrode or more popular and
commoner Trans vaginal ultrasound. In
laparoscopy external monitoring is not feasible
because of pneumoperitoneum. Foetal pulse
oximetry has recently been introduced where a
probe is inserted through the cervix. The normal
value ranges from 28% to 71% and values less
than 30% are considered abnormal and may
reflect foetal acidosis.
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4. Timing of surgery

Laparoscopy has been performed safely in all
trimesters, the gestational age at the time of
surgery ranges from 2 to 31 weeks.

During the first trimester there is a
hypothetical risk of teratogenesis and moreover
the rate of miscarriage has been reported to the
extent of 12% but most of the authors have drawn
conclusions from their experience of conventional
surgery. In the third trimester there is a 30% risk
of preterm labour and premature delivery as has
been reported in the earlier literature.
Furthermore, procedures during the third trimester
have been associated with potential difficulty in
visualization with an enlarged uterus.

Second trimester thus was considered the
safest time for surgery in a pregnant patient as the
risk of miscarriage is nil and that of preterm
labour only 5% and there is no risk of terato-
genesis. The deleterious effects of anaesthetic
drugs have been widely studied and it has been
observed that the mortality and morbidity of the
foetus is due to the underlying pathology and not
due to the effect of any anaesthetic drugs.

Contrary to the earlier recommendations it
has been observed in many of the recent studies
and in our experience too that laparoscopic
surgery can safely be done in any trimester of
pregnancy including late third trimester without
any additional risk to the mother and foetus.

5. Common surgical problems in pregnancy
and laparoscopy

Although laparoscopy has been well
tolerated by both mother and foetus, the health of
the mother should be the first priority for the
treating physician and an obstetrician with special
training in maternal foetal medicine should
evaluate these patients. The common surgical
problems which are being managed laparos-
copically are appendicitis, biliary tract disease and
intestinal obstruction.

5.1 Acute appendicitis

Acute Appendicitis and acute cholecystitis
are the most common surgical problems seen in
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the pregnant patient. Appendicitis is not more
frequent in pregnant patients than in the general
population and therefore occurs once in every
1500 to 2000 pregnancies. The ability to correctly
diagnose acute appendicitis in the first trimester is
85%, which diminishes to 25% by the third
trimester. It is aptly said that, “The mortality of
appendicitis complicating pregnancy is the
mortality of delay”.

Clinical diagnosis of appendicitis during
pregnancy is challenging as most of the classical
features of appendicitis nausea, vomiting,
periumbilical pain and leucocytosis are present in
normal pregnancies and may be of little
diagnostic help. Abdominal guarding and rebound
tenderness are less common in the late stages of
pregnancy due to laxity of abdominal wall
muscles. Although maternal mortality for
appendicitis in pregnancy have declined
dramatically in the recent decades but even today
delay in diagnosis and treatment leads to
increased perforation rates and foetal mortality
rates as high as 36% and the rate of preterm
delivery can be as high on 40%. For these reasons
irrespective of the high rate of false positive
surgical explorations the pregnant patient
suspected of having appendicitis should be treated
as if she were not pregnant and explored
immediately after resuscitation.

Laparoscopic appendectomy and cholecys-
tectomy in pregnant patients is being done since
1991 and a decision should be taken by the
emergency surgeon preferably in consultation
with an obstetrician. Laparoscopic appendectomy
can be done during the first two trimesters but is
slightly difficult to perform once uterus projects
above the umbilicus. An open operation with a
midline incision was recommended in patients
where diffuse peritonitis was suspected because
laparoscopy was associated with a higher
complication rate in this situation but with
advanced anesthetic techniques even laparoscopic
management may be done safely depending on
surgeon expertise. Appendectomy may be delayed
only when the patient is in active labour but if
perforated should be managed immediately by
caesarean section followed by appendectomy.
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5.2 Biliary tract disease

The second most common Gastro-intestinal
inflammatory disease encountered in a pregnant is
biliary tract disease and which includes acute and
chronic cholecystitis, choledocholithiasis,
cholangitis and gall stone pancreatitis. Gall stones
are present in 5% to 12% of all pregnancies and
pregnancy is believed to increase the risk of gall
stone complications.

The treatment of biliary tract disease is
similar for pregnant and non pregnant patients.
Most patients can be managed conservatively
until  the post partum period. However
conservative treatment is associated with high
recurrence rate, nearly half the patients require
repeated hospitalization. A cholecystectomy is
required in 40% of pregnant patients with
symptomatic biliary tract disease and the main
indications being repeated attacks, acute
cholecystitis, persistent vomiting and gall stone
pancreatitis (Fig. 1). Treatment of patients
presenting with these complications in the third
trimester is controversial and one may treat these
patients conservatively until after delivery if
possible or at least until a gestational age of 28 to
30 weeks.

However, more patients are undergoing early
surgery irrespective of time of presentation. Apart
from a very high incidence of recurrence of
symptoms varying from 44% in patients
presenting with acute pain in the third trimester to
about 92% in those presenting in the first
trimester, the delay in diagnosis and definitive
surgical management also adds to significant
morbidity, that includes preterm labour, preterm
abortion and preterm delivery Fig. 2 and Fig. 3.

Several studies have documented good
results with laparoscopic cholecystectomy in the
first two trimesters; further extensive randomized
trials are required to demonstrate exclusively its
safety and efficacy (Fig. 4). Temporary
desufflation of pneumoperitoneum or conversion
to open procedure should be strongly considered
when signs of foetal distress are present. Routine
intra operative cholangiogram is not recommended,

Volume 2 Number 1 (2013) 215-222



www.IndianJournals.com
Members Copy, Not for Commercial Sale

Downloaded From IP - 47.29.254.208 on dated 14-Jun-2021

220

Khanna / The Clarion (2013)

Fig. 3 : 9 weeks pragnancy with twisted ovarian dermoid tumour.

however if at all necessary the foetus should be
properly shielded with a lead apron, however the
amount of irradiation during ERCP is much less
only about 18-310 mrad and is much lower than
the harmful dose of 5 to 10 rads.

Choledocholithiasis may endanger the life of
both mother and foetus by causing cholangitis,
septicaemia, septic shock and pancreatitis.
Pancreatitis occurs in 0.05% of all pregnancies
and gall stone account for over 90% of
pancreatitis seen in the pregnant patient Fig 3.
There is a very high incidence of foetal mortality
in gall stone pancreatitis in a pregnant and the
reported mortality varies from 10% to 60% and
hence an early intervention irrespective of the
trimester is advocated.

Usually cannulation in a pregnant is very
easy as the sphincter of Oddi is lax and in early
pregnancy if the endosurgeon wishes the
procedure can be done without Image Intensifier.
In many cases the endoscopist may leave a biliary
stent in deeply jaundiced patients and the
definitive treatment may be done after the
delivery. Cholecystectomy should be deferred
until the second trimester or post partum.
Endoscopic Retrograde cholangio pancreato-
graphy and spincterotomy can be used safely in
all the three trimesters of pregnancy but if

indicated steps should be taken to limit the
potential deleterious effects of radiation on the
foetus.

6. Laparoscopy versus conventional surgery
in pregnancy
As laparoscopy becomes more difficult in
parturient owing to anatomic and physiological
changes of pregnancy, traditionally laparotomy
has been done both for appendix and gall stone
disease.

The disadvantages of laparotomy in a
pregnant patient are a large abdominal incision
leading to respiratory splinting and increased rate
of atelectasis. Laparotomy is also associated with
more postoperative pain than laparoscopy
necessitating increased narcotic use and foetal
depression. There is an added risk of incisional
hernia as the uterus expands.

Potential advantages of laparoscopic surgery
in the pregnant patient include decreased foetal
depression due to lesser post operative narcotic
requirement, lower risk of wound complications
and diminished post operative maternal
hypoventilation.

Another advantage of laparoscopy is less

manipulation of uterus to obtain exposure which
leads to decreased uterine irritability and decreased
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chances of preterm labour and spontaneous
abortion . In addition to these the pregnant patient
experiences all other advantages of laparoscopy
which are seen in the non pregnant patients such
as diminished post operative ileus, shorter
hospital stay, earlier ambulation and more rapid
return to normal activities. With earlier
ambulation concerns about deep vein thrombosis
and embolic complications diminish.

However, the additional requirement of
carbon dioxide pneumoperitoneum has raised
concerns about foetal risks. These risks may range
from uterine injury during trocar placement,
decreased uterine blood flow or premature labour
from increased intrauterine pressure and increased
respiratory acidosis in mother and foetus. It is
reasoned that pneumoperitoneum may well be
safer than manual uterine manipulation during
open appendectomy and cholecystectomy and
short term foetal acidosis may not have any long
term deleterious effects, however we need to
consider alternative gases such as nitrous oxide
for pneumoperitoneum or apneumonic approach
by mechanically lifting the abdominal wall thus
avoiding the effects of CO2 insufflation and
increased intra abdominal pressure and much
lesser haemodynamic changes.

7. Technical recommendations

Several manoeuvres should routinely be
adhered to in order to enhance safety of mother
and foetus in a pregnant patient. The society of
American Gastro Intestinal Endoscopic Surgeons
(SAGES) has recommendations for surgery on the
parturient and these can be found on the internet
(http : // www. sages. org). Similarly American
College of Obstetricians and Gynecologists has
also set forth the guidelines for radiographic
examination and diagnostic exposure during
pregnancy. The guidelines and safety precautions
that should be adhered to and some of the
manoeuvres that may be needed are as follows.

7.1 Dependent position should be utilized to shift
the uterus off of the inferior vena cava. A left
lateral position with lateral rotation of
operation table is recommended. Minimi-

7.2

7.3

7.4

7.5

7.6
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zation of the degree of reverse Trendelenburg
will further reduce the possibility of vena
caval compression by the gravid uterus.

Pneumoperitoneum enhances lower extremity
venous stasis which is already present in
gravid uterus and because of the increased
level of several coagulation factors, it is
recommended to use compression devices for
the lower limbs at the induction of
anaesthesia with use continued until normal
ambulation is  resumed.  Prophylactic
antibiotics should also be used.

An open Hassan technique should be used for
creating pneumoperitoneum. Several cases of
uterine and intestinal perforation have been
reported with closed percutaneous route. An
optical trocar (Optiview), which allows
surgeon to visualize tissue planes as the
trocar is inserted, may be of great use.
Alternatively Veress needle insertion can be
used in subcostal area or wall lifting devices
may be used instead of pneumoperitoneum
but these are associated with significant
retraction pain with diminished intra
abdominal space thus impairing visualization.

Ultrasonography and MRI are not associated
with any known adverse foetal effects and
can be done whereas X ray and CT scan can
be done provided consultation with an expert
in dorsimetry calculation has been done and
an estimate of multiple X ray doses calculated
(80). A lead shield should be placed over the
lower abdomen to protect the foetus from
radiation exposure during intra operative
cholangiography and Endoscopic Retrograde
cholangio pancreatography.

Pneumoperitoneum  pressure should be
maintained at 8 mm Hg to 12 mm Hg and
should not be allowed to exceed 15 mm Hg.

In early pregnancy trocar placement should
not differ significantly from the positions
used in nonpregnant patients however with
increasing gestational age trocars may be
placed more cephalad.
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