
Surgical complications in 
Pregnancy

INA S. IRABON, MD, FPOGS, FPSRM, FPSGE
OBSTETRICS AND GYNECOLOGY

REPRODUCTIVE ENDOCRINOLOGY AND INFERTILITY
LAPAROSCOPY AND HYSTEROSCOPY



References:

1. Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, 
Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th

edition; 2014; chapter 47 
2. Cardiac Arrest in Pregnancy: A Scientific Statement From the 

American Heart Association; Circulation 2015



Outline
1. Physiologic changes in pregnancy
2. Surgical complications
3. CPR in pregnancy
4. Laparoscopy in pregnancy



Important Physiological Changes 
in Pregnancy 



Important Physiological Changes in 
Pregnancy 
Fetal development and maternal maintenance of pregnancy require multi-organ 

physiological adaptations:

1. Cardiac output: Inc. 30% to 50% àdue to increase stroke volume and increase 
maternal heart rate (15–20 bpm).

2. Systemic vascular resistance decease due to increase in several endogenous 

vasodilators (progesterone, estrogen, and nitric oxide) à leading to a decrease in 

mean arterial pressure (nadir in the second trimester.)

3. The enlarging uterus can produce increased afterload through compression of the 

aorta and decreased cardiac return through compression of the inferior vena cava, 

starting at ≈12 to 14 weeks of gestational age.

◦ As a result, the supine position, which is most favorable for resuscitation, can lead to 
hypotension.
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Important Physiological Changes in 
Pregnancy 
A magnetic resonance imaging study comparing the maternal 
hemodynamics in the left lateral position with those in the supine 
position was performed:
findings:  
◦ At 20 AOG: significant increase in ejection fraction of 8% and stroke volume of 

27% in the left lateral position. 
◦ At 32 weeks: significant increase in ejection fraction of 11%, in end-diastolic 

volume of 21%, in stroke volume of 35%, and in cardiac output of 24% in the 
left lateral position
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Important Physiological Changes in 
Pregnancy 

◦ Uteroplacental blood flow increases from 50 
to close to 1000 mL/min during pregnancy, 
receiving up to a maximum of 20% of 
maternal cardiac output at term.

◦ Expanded intravascular volume and a 
decrease in uterine vascular resistance 
facilitate sufficient uterine placental blood. 

◦ Uterine vascular reactivity is altered, 
characterized by reduced tone, enhanced 
vasodilation, and blunted vasoconstriction. 
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Important Physiological Changes in 
Pregnancy 
• Functional residual capacity decreases by 10% to 25% 
during pregnancy as the uterus enlarges and elevates 
the diaphragm. 
•Increased ventilation (ie, an increase in tidal volume 
and minute ventilation) occurs, beginning in the first 
trimester, reaching a level 20% to 40% above baseline 
by termàmediated by the elevated serum 
progesterone levels.
◦ àThis produces a mild respiratory alkalosis with 

compensatory renal excretion of bicarbonate, resulting 
in an arterial carbon dioxide pressure of ≈28 to 32 
mmHg (3.7–4.3 kPa) and a plasma bicarbonate level of 
18 to 21 mEq/L. 
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Important Physiological Changes in 
Pregnancy 
• Oxygen consumption increases because of the demands of the 

fetus and maternal metabolic processes
• The reduced functional residual capacity reservoir and increased 

consumption of oxygen  à rapid development of hypoxemia in 
response to hypoventilation or apnea in the pregnant woman.

• Upper airway edema and friability occur as a result of hormonal 
effects and may reduce visualization during laryngoscopy and 
increase the risk of bleeding.
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Important Physiological Changes in 
Pregnancy 
•Glomerular hyperfiltration and increased renal 
blood flow by 40% to accommodate the 
maternal role of fetal detoxification of metabolic 
byproducts and maintenance of maternal 
osmoregulation in the face of increased 
circulatory intravascular volume. 

•Altered tubular function prevents wasting of 
glucose, amino acids, and proteins required by 
both maternal and fetal metabolisms. 
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Important Physiological Changes in 
Pregnancy 
•Progesterone relaxes gastroesophageal sphincters 
and prolongs transit times throughout the 
intestinal tract during the second and third 
trimesters, predisposing the patient to aspiration of 
stomach contents. 
•Drug metabolism is altered by several different 
mechanisms in pregnancy.

•Steroid-induced acceleration of the hepatic P450 
metabolism and increased renal clearance will also 
lower circulating drug levels.
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(ARDS), and amnionic-fluid embolism (Clark, 1988, 1995,
1997; Cunningham, 1986, 1987; Hankins, 1984, 1985).
Because of these studies, most have concluded that such moni-
toring is seldom necessary (American College of Obstetricians
and Gynecologists, 2013; Dennis, 2012).

In nonobstetrical patients, randomized trials of nearly 5000
subjects have shown no benefits with pulmonary artery catheter
monitoring (Harvey, 2005; Richard, 2003; Sandham, 2003). A 
randomized trial by the National Heart, Lung, and Blood Institute 
(2006b) assessed catheter-guided therapy in 1000 patients with 
ARDS. Invasive monitoring did not improve outcomes and had
more complications. According to a recent Cochrane Database 
review, there have been no randomized trials using this for pre-
eclampsia management (Li, 2012). Overall mechanisms, ben-
efits, and risks were reviewed by Vincent (2011).

 ■ Hemodynamic Changes in Pregnancy
Formulas for deriving some hemodynamic parameters are
shown in Table 47-3. These measurements can be corrected
for body size by dividing by body surface area (BSA) to obtain
index values. Normal values for nonpregnant adults are used 
but with the caveat that these may not necessarily reflect
changes induced by more “passive” uteroplacental perfusion
(Van Hook, 1997).

In a landmark investigation, Clark and colleagues (1989) 
used pulmonary artery catheterization to obtain cardiovascular
measurements in healthy pregnant women and again in these 
same women when nonpregnant. These values are shown in
Chapter 4 (Table 4-4, p.  60) and are also plotted on a ven-
tricular function curve (Fig. 4-9, p. 59). Because increased blood e
volume and cardiac output are compensated by decreased vas-
cular resistance and increased pulse rate, ventricular perfor-
mance remains within the normal range at term. A working 
knowledge of these changes is paramount to understanding the 
pathophysiology of pregnancy complications discussed later in
this chapter and throughout the book.

ACUTE PULMONARY EDEMA

The incidence of pulmonary edema complicating pregnancy 
averages 1 in 500 to 1000 deliveries at tertiary referral cen-
ters. The two general causes are: (1) cardiogenic—hydrostaticcc
edema caused by high pulmonary capillary hydraulic pressures 
and (2) noncardiogenic—permeability edema caused by capil-cc
lary endothelial and alveolar epithelial damage. In pregnancy,
noncardiogenic pulmonary edema is more common. Taken in
toto, studies in pregnant women indicate that more than half 
who develop pulmonary edema have some degree of sepsis syn-
drome in conjunction with tocolysis, severe preeclampsia, or
obstetrical hemorrhage combined with vigorous fluid therapy 
(Thornton, 2011). To categorize these differences, Dennis and
Solnordal (2012) proposed a classification to include those
women who are normotensive or hypotensive versus those with 
hypertension.

Although cardiogenic pulmonary edema is less frequent,
common precipitating causes include resuscitation for hemor-
rhage and vigorous treatment of preterm labor. The causes in 51
women with pulmonary edema were cardiac failure, tocolytic
therapy, iatrogenic fluid overload, or preeclampsia, approxi-
mately a fourth each (Sciscione, 2003). In another study, more 
than half of cases were associated with preeclampsia, and there 
was equal distribution of the other three causes (Hough, 2007). 
Although used less commonly today, tocolytic therapy with 
β-mimetic drugs at one time was the cause of up to 40 percent
of pulmonary edema cases (DiFederico, 1998; Jenkins, 2003).

 ■ Noncardiogenic Increased  
Permeability Edema

Endothelial activation is the common denominator that is
associated with preeclampsia, sepsis syndrome, and acute hem-
orrhage—or frequently combinations thereof—and they are
the most common predisposing factors to pulmonary edema 
(Table 47-4). As discussed, these clinical scenarios are often

TABLE 47-3. Formulas for Deriving Various
Cardiopulmonary Parameters

Mean arterial pressure (MAP) (mm Hg) = [SBP = + 2 (DBP)] ÷ 3+
Cardiac output (CO) (L/min) = heart rate × stroke volume
Stroke volume (SV) (mL/beat) = CO/HR
Stroke index (SI) (mL/beat/m2) = stroke volume/BSA
Cardiac index (CI) (L/min/m2) = CO/BSA
Systemic vascular resistance (SVR) (dynes × sec × cm−5) =

[(MAP − CVP)/CO] × 80
Pulmonary vascular resistance (PVR) (dynes × sec× × cm× −5) =

[(MPAP − PCWP)/CO] × 80

BSA = body surface area (m= 2); CO = cardiac output (L/min);=
CVP = central venous pressure (mm Hg); DBP= = diastolic =
blood pressure; HR = heart rate (beats/min); MAP = = mean=
systemic arterial pressure (mm Hg); MPAP = mean pulmo= -
nary artery pressure (mm Hg); PCWP = pulmonary capillary=
wedge pressure (mm Hg); SBP = systolic blood pressure.=

TABLE 47-4. Some Causes and Associated Factors for 
Pulmonary Edema in Pregnancy

Noncardiogenic permeability edema—endothelial
activation with capillary-alveolar leakage:

Preeclampsia syndrome
Acute hemorrhage
Sepsis syndrome
Tocolytic therapy—β-mimetics, MgSO4
Aspiration pneumonitis
Vigorous intravenous fluid therapy

Cardiogenic pulmonary edema—myocardial failure with
hydrostatic edema from excessive pulmonary capillary
pressure:

Hypertensive cardiomyopathy
Obesity—adipositas cordis
Left-sided valvular disease
Vigorous intravenous fluid therapy

Compute MAP of 150/70:

96.67 è 100
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Surgical emergencies:
Appendicitis, Cholecystitis/Cholelithiasis, Trauma



Appendicitis



Appendicitis 

•one of the most common indications for abdominal 
exploration during pregnancy.

•Pregnancy makes the diagnosis of appendicitis 
more difficult:
1. Nausea and vomiting accompany normal 

pregnancy.
2. some degree of leukocytosis accompanies normal 

pregnancy. 
3. As the uterus enlarges, the appendix commonly 

moves upward and outward from the right-lower 
quadrant 
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Appendicitis 

• Pregnant women—especially those late in gestation—frequently 
do not have clinical findings “typical” for appendicitis
•à Thus, it commonly is confused with cholecystitis, preterm labor, 

pyelonephritis, renal colic, placental abruption, or uterine leiomyoma 
degeneration. 

•Most reports indicate increasing morbidity and mortality rates 
with increasing gestational age.
•And as the appendix is progressively deflected upward by the 
growing uterus, omental containment of infection becomes 
increasingly unlikely. 
•appendiceal perforation is more common during later pregnancy. 
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Appendicitis: Diagnosis 

Persistent abdominal pain and tenderness 
are the most reproducible findings. 
Right-lower quadrant pain is the most 
frequent, although pain migrates upward 
with appendiceal displacement 
For evaluation, sonographic abdominal 
imaging is reasonable in suspected 
appendicitis, even if to exclude an 
obstetrical cause of right-lower quadrant 
pain 
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Appendicitis: Diagnosis 

Appendiceal MRI or computed 
tomography is more sensitive and 
accurate than sonography to confirm 
suspected appendicitis 
Using a decision-analysis model, CT and 
MR imaging were found to be cost 
effective 
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Appendicitis: Management 

•When appendicitis is suspected, treatment is prompt surgical 
exploration. 
•Although diagnostic errors may lead to removal of a normal appendix, 
surgical evaluation is preferable to postponed intervention and 
generalized peritonitis. 

•In earlier reports, the diagnosis was verified in only 60 to 70 percent of 
pregnant women. However, as indicated above, with CT and MR imaging, 
these figures have improved 

•Importantly, the accuracy of diagnosis is inversely proportional to 
gestational age 
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Appendicitis: Management

•Laparoscopy is almost always used to treat suspected appendicitis 
during the first two trimesters. 
•Before exploration, intravenous antimicrobial therapy is begun, 
usually with a second-generation cephalosporin or third- generation 
penicillin. 
•Unless there is gangrene, perforation, or a periappendiceal
phlegmon, antimicrobial therapy can usually be discontinued after 
surgery. 
•Without generalized peritonitis, the prognosis is excellent. 
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Appendicitis: Management

•Seldom is cesarean delivery indicated at the time of 
appendectomy. 

•Uterine contractions are common, but some clinicians 
recommend tocolytic agents
• tocolytic use substantially increased the risk for pulmonary-permeability 

edema caused by sepsis syndrome
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Appendicitis Pregnancy Outcomes 

•Appendicitis increases the likelihood of abortion or preterm labor, 
especially if there is peritonitis. 
•Long-term complications are not common. 
•The possible link between sepsis and neonatal neurological injury 
has not been verified 
•appendicitis during pregnancy does not appear to be associated 
with subsequent infertility
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Postpartum Acute Appendicitis 

•Although new-onset appendicitis during the immediate puerperium 
is uncommon, in some women it is undiagnosed before delivery. 
•Appendicitis in these women often stimulated labor and when the 
large uterus rapidly empties, walled-off infection may be disrupted 
to result in an acute surgical abdomen.
• In some cases, acute appendicitis or a periappendiceal abscess or 
phlegmon may be found at the time of cesarean delivery or 
puerperal tubal ligation 
•It is important to remember that puerperal pelvic infections typically 
do not cause peritonitis. 
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Cholelithiasis and 
Cholecystitis



Cholelithiasis and Cholecystitis 

Gallbladder Disease During Pregnancy 
•The incidence of cholecystitis during pregnancy is reported to be 
approximately 1 in 1000. 

•There is no doubt that pregnancy is “lithogenic.” 
•After the first trimester, the gallbladder fasting volume as well as the 
residual volume after postprandial emptying are doubled. 

•Incomplete emptying may result in retention of cholesterol crystals, a 
prerequisite for cholesterol gallstones. 
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Cholelithiasis and Cholecystitis 

Gallbladder Disease During Pregnancy 
•The incidence of biliary sludge—which can be a forerunner to 
gallstones—and gallstones in pregnancy are 31 and 2 percent, 
respectively. 

•Postpartum, there is frequently regression of sludge, and occasionally 
gallstones will resorb. 

•Still, after delivery, hospitalization for gallbladder disease within a year 
remains relatively common. 
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Cholelithiasis and Cholecystitis 

Biliary sludge, which may increase during 
pregnancy, is an important precursor to 
gallstone formation. (“lithogenic”)

Prophylactic cholecystectomy is not warranted 
for asymptomatic stones.

For symptomatic gallstone disease, nonsurgical 
approaches have been used 
◦ à include oral bile acid therapy with 

ursodeoxycholic acid and extracorporeal shock 
wave lithotripsyà there is no experience with 
these during pregnancy. 
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Cholelithiasis and Cholecystitis 

•Acute cholecystitis usually develops when there is obstruction 
of the cystic duct. à Bacterial infection plays a role in 50 to 85 
percent of cases. 

•Pain is accompanied by anorexia, nausea and vomiting, low-
grade fever, and mild leukocytosis. 

•Symptomatic gallbladder disorders in young women include 
acute cholecystitis, biliary colic, and acute pancreatitis. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 47 



Cholelithiasis and Cholecystitis 

•In most symptomatic patients, cholecystectomy 
is warranted. 

•Although acute cholecystitis responds to 
medical therapy, contemporary consensus is 
that early  cholecystectomy is indicated 
•In acute cases, medical therapy consists of 
intravenous fluids, antimicrobials, analgesics, 
and in some instances, nasogastric suction, 
before surgical therapy.

• Laparoscopic cholecystectomy has become the 
preferred treatment for most patients. 
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Cholelithiasis and Cholecystitis 

Medical versus Surgical Management 
•Symptomatic cholecystitis is initially managed in a manner similar to that 
for nonpregnant women. 

•In the past, most favored medical therapy. 
•However, the recurrence rate during the same pregnancy is high, and 25 
to 50 percent of women ultimately required cholecystectomy for 
persistent symptoms. 

•Moreover, if cholecystitis recurs later in gestation, preterm labor is more 
likely and cholecystectomy technically more difficult. 
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Cholelithiasis and Cholecystitis 

Medical versus Surgical Management 
•For these reasons, operative and endoscopic interventions are 
increasingly favored over conservative measures. 

•women managed conservatively had more pain, more recurrent visits to 
the emergency department, more hospitalizations, and a higher rate of 
cesarean delivery. 

•more complications with conservative management of gallbladder disease 
in pregnancy à multiple admissions, prolonged total parenteral nutrition, 
and unplanned labor induction for worsening gallbladder symptoms. 
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Cholelithiasis and Cholecystitis 

Medical versus Surgical Management 
•Cholecystectomy was performed safely in all 
trimesters. 

•no increased risk of preterm birth or fetal demise 
for operative compared with conservative 
management. 
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Trauma



Blunt Trauma

A. Physical Abuse/ Intimate Partner Violence
•The woman who is physically abused tends to present late, if at all, for 
prenatal care. 
•Immediate sequelae included uterine rupture, preterm delivery, and 
maternal and perinatal death. 
•Subsequent outcomes included increased rates of placental abruption, 
preterm and low-birthweight infants, and other adverse outcomes. 
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Automobile accidents
•Motor-vehicle crashes are the most common 
causes of serious, life-threatening, or fatal blunt 
trauma during pregnancy 

•As with all motor vehicle crashes, alcohol use is 
commonly associated. But sadly, as many as half 
of accidents occur without seat-belt use, and 
many of these deaths would likely be 
preventable by the three-point restraints
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Pluymakers, 2007). Retroperitoneal hemorrhage is possibly 
more common than in nonpregnant women (Takehana, 2011).

Orthopedic injuries are also encountered with some regular-
ity (Desai, 2007). From the Parkland Hospital trauma unit,
6 percent of 1682 pregnant women evaluated had orthopedic 
injuries. This subset was also at increased risk for placental
abruption, preterm delivery, and perinatal mortality (Cannada, 
2008). In a review of 101 pelvic fractures during pregnancy,
there was a 9-percent maternal and 35-percent fetal mortality 
rate (Leggon, 2002). In another study of pelvic and acetabular
fractures during 15 pregnancies, there was one maternal death, 
and four of 16 fetuses died (Almog, 2007). Finally, head trauma 
and neurosurgical care raise unique issues (Qaiser, 2007).

Fetal Injury and Death
Perinatal death rates increase with the severity of maternal
injuries. Fetal death is more likely with direct fetoplacental
injury, maternal shock, pelvic fracture, maternal head injury,
or hypoxia (Ikossi, 2005; Pearlman, 2008). Motor vehicle acci-
dents caused 82 percent of fetal deaths from trauma. Death 
was caused by placental injury in half, and by uterine rupture
in 4  percent (Weiss, 2001). Patteson and coworkers (2007)
reported similar findings.

Although uncommon, fetal skull and brain injuries are
more likely if the head is engaged and the maternal pelvis is 
fractured (Palmer, 1994). Conversely, fetal head injuries,

TABLE 47-7. Guidelines for Prophylaxis against Sexually Transmitted Disease in Victims of Sexual Assault

Prophylaxis Against Regimen Alternative

Neisseria gonorrhoeae Ceftriaxone 125 mg IM single dose  plus
Azithromycin 1 g orally single dose

Cefixime 400 mg orally single dose plus
Azithromycin 1 g orally single dose

or
Azithromycin 2 g orally single dose

Chlamydia trachomatis Azithromycin 1 g orally single dosea

or
Amoxicillin 500 mg orally three times   

daily for 7 days

Erythromycin-base 500 mg orally four times
daily for 7 days     or

Levofloxacin 500 mg orally once daily for
7 days                 or

Ofloxacin 300 mg orally twice daily for 7 days         

Bacterial vaginosis Metronidazole 2 g orally in a single dose
or

Metronidazole 500 mg orally twice daily for
7 days

Metronidazole gel 0.75%, 5 g intravaginally
daily for 5 days      or

Clindamycin cream 2%, 5 g intravaginally
daily for 7 days

Trichomonas vaginalis Metronidazole 2 g orally single dose
or

Tinidazole 2 g orally single doseb

Metronidazole 500 mg orally twice daily for
7 days

Hepatitis B (HBV) If not previously vaccinated, give first dose 
HBV vaccine, repeat at 1–2 and 4–6 months

Human immunodeficiency 
virus (HIV)

Consider retroviral prophylaxis if risk for HIV 
exposure is high

aFor nonpregnant women, doxycycline, 100 mg orally twice daily for 7 days, can be given instead.
bPregnancy category C.
From Centers for Disease Control and Prevention, 2010, 2012.

FIGURE 47-8 Illustration showing correct use of three-point auto-
mobile restraint. The upper belt is above the uterus, and the lower
belt fits snugly across the upper thighs and well below the uterus.w

Seat belts prevent contact with the 

steering wheel, and they reduce 

abdominal impact pressure 

3-point automobile restraint
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Blunt Trauma: Fetal Injury and Death 

•Perinatal death rates increase with the severity of maternal injuries. 

•Fetal death is more likely with direct fetoplacental injury, maternal shock, 
pelvic fracture, maternal head injury, or hypoxia 

•Fetal skull and brain injuries are more likely if the head is engaged and the 
maternal pelvis is fractured 

•Fetal skull fractures are rare and best seen using CT imaging 

•Sequelae: intracranial hemorrhage, paraplegia and contractures; fetal 
decapitation or incomplete midabdominal fetal transection at 
midpregnancy
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Blunt Trauma: Placental Injuries—Abruption or 
Tear 

•Catastrophic events include placental injuries—
abruption or placental tear”—and uterine rupture

• Placental separation from trauma is likely caused by 
deformation of the elastic myometrium around the 
relatively inelastic placenta 

•This may result from a deceleration injury as the large 
uterus meets the immovable steering wheel or seat belt. 

•Clinical findings with traumatic abruption may be similar 
to those for spontaneous placental abruption 
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presumably from a contrecoup effect, may 
be sustained in unengaged vertex or non-
vertex presentations. Fetal skull fractures are
rare and best seen using CT imaging (Sadro,
2012). Sequelae include intracranial hemor-
rhage (Green-Thompson, 2005). A newborn
with paraplegia and contractures associated
with a motor vehicle accident sustained
several months before birth was described
by Weyerts and colleagues (1992). Other
injuries have included fetal decapitation or
incomplete midabdominal fetal transection
at midpregnancy (Rowe, 1996; Weir, 2008).

Placental Injuries—Abruption  
or Tear
Catastrophic events that occur with blunt
trauma include placental injuries—abruption
or placental tear or “fracture”—and uterine
rupture (Fig. 47-9 and 47-10). Placental sep-
aration from trauma is likely caused by defor-
mation of the elastic myometrium around the
relatively inelastic placenta (Crosby, 1968).
This may result from a deceleration injury as
the large uterus meets the immovable steering 
wheel or seat belt. Some degree of abruption 
complicates 1 to 6 percent of “minor” inju-
ries and up to 50 percent of “major” injuries 

FIGURE 47-10 Mechanism of placental tear or “fracture” caused by a deformation-
reformation injury. Placental abruption is seen as blood collecting in the retropla-
cental space. Inset. From here, blood can be forced into placental bed venules and
enter maternal circulation. Such maternofetal hemorrhage may be identified with
Kleihauer-Betke testing.

Partial aaaaaaaaabbbbbrbrrbbrrb uption
hageEscapingg hemorrh

FIGURE 47-9 Acute deceleration injury occurs when the elastic 
uterus meets the steering wheel. As the uterus stretches, the
inelastic placenta shears from the decidua basalis. Inntrauterine 
pressures as high as 550 mm Hg are generated.

(Pearlman, 1990; Schiff, 2002). Abruption was found to be
more likely if vehicle speed exceeded 30 mph (Reis, 2000).

Clinical findings with traumatic abruption may be similar to 
those for spontaneous placental abruption (Chap. 41, p. 796).
Kettel and coworkers (1988) emphasized that traumatic abrup-
tion may be occult and unaccompanied by uterine pain, ten-
derness, or bleeding. Stettler and associates (1992) reviewed
our experiences with 13 such women at Parkland Hospital.
Of these, 11 had uterine tenderness, but only five had vagi-
nal bleeding. Because traumatic abruption is more likely to be 
concealed and generate higher intrauterine pressures, associated 
coagulopathy is more likely than with nontraumatic abrup-
tion. Partial separation may also generate uterine activity as 
described more fully on page 955. Other features are evidence
of fetal compromise such as fetal tachycardia, late decelerations, 
and acidosis and fetal death.

If there is considerable abdominal force associated with
trauma, then the placenta can be torn, or “fractured” (see
Fig. 47-10). If so, then life-threatening fetal hemorrhage may 
be encountered either into the amnionic sac or by fetomater-
nal hemorrhage (Pritchard, 1991). The tear is linear or stel-
late such as shown in Figure 47-11 and is caused by rapid 
deformation and reformation. Especially if there is ABO
compatibility, fetomaternal hemorrhage is quantified using a 
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presumably from a contrecoup effect, may 
be sustained in unengaged vertex or non-
vertex presentations. Fetal skull fractures are
rare and best seen using CT imaging (Sadro,
2012). Sequelae include intracranial hemor-
rhage (Green-Thompson, 2005). A newborn
with paraplegia and contractures associated
with a motor vehicle accident sustained
several months before birth was described
by Weyerts and colleagues (1992). Other
injuries have included fetal decapitation or
incomplete midabdominal fetal transection
at midpregnancy (Rowe, 1996; Weir, 2008).

Placental Injuries—Abruption  
or Tear
Catastrophic events that occur with blunt
trauma include placental injuries—abruption
or placental tear or “fracture”—and uterine
rupture (Fig. 47-9 and 47-10). Placental sep-
aration from trauma is likely caused by defor-
mation of the elastic myometrium around the
relatively inelastic placenta (Crosby, 1968).
This may result from a deceleration injury as
the large uterus meets the immovable steering 
wheel or seat belt. Some degree of abruption 
complicates 1 to 6 percent of “minor” inju-
ries and up to 50 percent of “major” injuries 

FIGURE 47-10 Mechanism of placental tear or “fracture” caused by a deformation-
reformation injury. Placental abruption is seen as blood collecting in the retropla-
cental space. Inset. From here, blood can be forced into placental bed venules and
enter maternal circulation. Such maternofetal hemorrhage may be identified with
Kleihauer-Betke testing.

Partial aaaaaaaaabbbbbrbrrbbrrb uption
hageEscapingg hemorrh

FIGURE 47-9 Acute deceleration injury occurs when the elastic 
uterus meets the steering wheel. As the uterus stretches, the
inelastic placenta shears from the decidua basalis. Inntrauterine 
pressures as high as 550 mm Hg are generated.

(Pearlman, 1990; Schiff, 2002). Abruption was found to be
more likely if vehicle speed exceeded 30 mph (Reis, 2000).

Clinical findings with traumatic abruption may be similar to 
those for spontaneous placental abruption (Chap. 41, p. 796).
Kettel and coworkers (1988) emphasized that traumatic abrup-
tion may be occult and unaccompanied by uterine pain, ten-
derness, or bleeding. Stettler and associates (1992) reviewed
our experiences with 13 such women at Parkland Hospital.
Of these, 11 had uterine tenderness, but only five had vagi-
nal bleeding. Because traumatic abruption is more likely to be 
concealed and generate higher intrauterine pressures, associated 
coagulopathy is more likely than with nontraumatic abrup-
tion. Partial separation may also generate uterine activity as 
described more fully on page 955. Other features are evidence
of fetal compromise such as fetal tachycardia, late decelerations, 
and acidosis and fetal death.

If there is considerable abdominal force associated with
trauma, then the placenta can be torn, or “fractured” (see
Fig. 47-10). If so, then life-threatening fetal hemorrhage may 
be encountered either into the amnionic sac or by fetomater-
nal hemorrhage (Pritchard, 1991). The tear is linear or stel-
late such as shown in Figure 47-11 and is caused by rapid 
deformation and reformation. Especially if there is ABO
compatibility, fetomaternal hemorrhage is quantified using a 
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•Traumatic abruption may be occult and 
unaccompanied by uterine pain, tenderness, 
or bleeding. 
•Other features are evidence of fetal 
compromise such as fetal tachycardia, late 
decelerations, and acidosis and fetal death. 
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•If there is considerable abdominal 
force associated with trauma, then 
the placenta can be torn, or 
“fractured” 
•life-threatening fetal hemorrhage 
may be encountered either into the 
amnionic sac or by fetomaternal
hemorrhage à tear is linear or 
stellate and is caused by rapid 
deformation and reformation. 
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Kleihauer-Betke stain of maternal blood (see Fig. 47-11). A 
small amount of fetal-maternal bleeding has been described 
in up to a third of trauma cases, and in 90 percent of these, 
the volume is < 15 mL (Goodwin, 1990; Pearlman, 1990).
Nontraumatic placental abruption is much less often associ-
ated with significant fetomaternal hemorrhage because there
usually is only minimal fetal bleeding into the intervillous 
space. With traumatic abruption, however, massive fetoma-
ternal hemorrhage may coexist (Stettler, 1992). In one study 
there was a 20-fold risk of associated uterine contractions and
preterm labor if there is evidence for a fetomaternal bleed
(Muench, 2004).

Uterine Rupture
Blunt trauma results in uterine rupture in < 1 percent of severe
cases (American College of Obstetricians and Gynecologists,
2010). Rupture is more likely in a previously scarred uterus 
and is usually associated with a direct impact of substantial
force. Decelerative forces following a 25-mph collision can 
generate up to 500 mm Hg of intrauterine pressure in a prop-
erly restrained woman (Crosby, 1968). Clinical findings may 
be identical to those for placental abruption with an intact
uterus, and maternal and fetal deterioration are soon inevi-
table. Pearlman and Cunningham (1996) described uterine
fundal “blowout” with fetal decapitation in a 20-week preg-
nancy following a high-speed collision. Similarly, Weir and
colleagues (2008) described supracervical uterine avulsion
and fetal transection at 22 weeks. CT scanning may be use-
ful to diagnose uterine rupture with a dead fetus or placental
separation (Kopelman, 2013; Manriquez, 2010; Sadro, 2012;
Takehana, 2011).

 ■ Penetrating Trauma
In a study of 321 pregnant women with abdominal trauma,
Petrone (2011) reported a 9-percent incidence of penetrating 
injuries—77 percent were gunshot wounds and 23 percent
were stab wounds. The incidence of maternal visceral injury 

with penetrating trauma is only 15 to 40 percent compared 
with 80 to 90 percent in nonpregnant individuals (Stone,
1999). When the uterus sustains penetrating wounds, the fetus
is more likely than the mother to be seriously injured. Indeed,
although the fetus sustains injury in two thirds of cases with
penetrating uterine injuries, maternal visceral injuries are seen
in only 20 percent. Still, their seriousness is underscored in that 
maternal-fetal mortality rates are significantly higher than those
seen with blunt abdominal injuries in pregnancy. Specifically, 
maternal mortality was 7 versus 2 percent, and fetal mortality 
was 73 versus 10 percent, respectively.

 ■ Management of Trauma
Maternal and fetal outcomes are directly related to the sever-
ity of injury. That said, commonly used methods of severity 
scoring do not take into account significant morbidity and
mortality rates related to placental abruption and thus to
pregnancy outcomes. In a study of 582 pregnant women hos-
pitalized for injuries, the injury severity score did not accu-
rately predict adverse pregnancy outcomes (Schiff, 2005).
Importantly, relatively minor injuries were associated with
preterm labor and placental abruption. Others have reached
similar conclusions (Biester, 1997; Ikossi, 2005). In a study of 
317 pregnant women at 24 weeks’ gestation or more who had
“minor trauma,” 14 percent had clinically significant uterine
contractions requiring extended fetal evaluation past 4 hours
(Cahill, 2008).

With few exceptions, treatment priorities in injured preg-
nant women are directed as they would be in nonpregnant 
patients (Barraco, 2010; Mirza, 2010). Primary goals are evalu-
ation and stabilization of maternal injuries. Attention to fetal
assessment during the acute evaluation may divert attention 
from life-threatening maternal injuries (American College of 
Obstetricians and Gynecologists, 2010; Brown, 2009). Basic
rules of resuscitation include ventilation, arrest of hemorrhage,
and treatment of hypovolemia with crystalloid and blood
products. Importantly, the large uterus is positioned off the

BA

FIGURE 47-11 A. Partial placental abruption in which the adherent blood clot has been removed. Note the laceration of the placenta
(arrow), which caused fetal death from massive fetomaternal hemorrhage. B. Kleihauer–Betke stain of a peripheral smear of maternal
blood. The dark cells that constituted 4.5 percent of red blood cells are fetal in origin, whereas the empty cells are maternal.
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•fetomaternal hemorrhage is quantified using a 
Kleihauer-Betke (KB) stain of maternal blood (acid 
elution test)

•With traumatic abruption, massive fetomaternal
hemorrhage may coexist à20-fold risk of 
associated uterine contractions and preterm labor 
if there is evidence for a fetomaternal bleed 
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Kleihauer-Betke stain of maternal blood (see Fig. 47-11). A 
small amount of fetal-maternal bleeding has been described 
in up to a third of trauma cases, and in 90 percent of these, 
the volume is < 15 mL (Goodwin, 1990; Pearlman, 1990).
Nontraumatic placental abruption is much less often associ-
ated with significant fetomaternal hemorrhage because there
usually is only minimal fetal bleeding into the intervillous 
space. With traumatic abruption, however, massive fetoma-
ternal hemorrhage may coexist (Stettler, 1992). In one study 
there was a 20-fold risk of associated uterine contractions and
preterm labor if there is evidence for a fetomaternal bleed
(Muench, 2004).

Uterine Rupture
Blunt trauma results in uterine rupture in < 1 percent of severe
cases (American College of Obstetricians and Gynecologists,
2010). Rupture is more likely in a previously scarred uterus 
and is usually associated with a direct impact of substantial
force. Decelerative forces following a 25-mph collision can 
generate up to 500 mm Hg of intrauterine pressure in a prop-
erly restrained woman (Crosby, 1968). Clinical findings may 
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table. Pearlman and Cunningham (1996) described uterine
fundal “blowout” with fetal decapitation in a 20-week preg-
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colleagues (2008) described supracervical uterine avulsion
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ful to diagnose uterine rupture with a dead fetus or placental
separation (Kopelman, 2013; Manriquez, 2010; Sadro, 2012;
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injuries—77 percent were gunshot wounds and 23 percent
were stab wounds. The incidence of maternal visceral injury 

with penetrating trauma is only 15 to 40 percent compared 
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although the fetus sustains injury in two thirds of cases with
penetrating uterine injuries, maternal visceral injuries are seen
in only 20 percent. Still, their seriousness is underscored in that 
maternal-fetal mortality rates are significantly higher than those
seen with blunt abdominal injuries in pregnancy. Specifically, 
maternal mortality was 7 versus 2 percent, and fetal mortality 
was 73 versus 10 percent, respectively.

 ■ Management of Trauma
Maternal and fetal outcomes are directly related to the sever-
ity of injury. That said, commonly used methods of severity 
scoring do not take into account significant morbidity and
mortality rates related to placental abruption and thus to
pregnancy outcomes. In a study of 582 pregnant women hos-
pitalized for injuries, the injury severity score did not accu-
rately predict adverse pregnancy outcomes (Schiff, 2005).
Importantly, relatively minor injuries were associated with
preterm labor and placental abruption. Others have reached
similar conclusions (Biester, 1997; Ikossi, 2005). In a study of 
317 pregnant women at 24 weeks’ gestation or more who had
“minor trauma,” 14 percent had clinically significant uterine
contractions requiring extended fetal evaluation past 4 hours
(Cahill, 2008).

With few exceptions, treatment priorities in injured preg-
nant women are directed as they would be in nonpregnant 
patients (Barraco, 2010; Mirza, 2010). Primary goals are evalu-
ation and stabilization of maternal injuries. Attention to fetal
assessment during the acute evaluation may divert attention 
from life-threatening maternal injuries (American College of 
Obstetricians and Gynecologists, 2010; Brown, 2009). Basic
rules of resuscitation include ventilation, arrest of hemorrhage,
and treatment of hypovolemia with crystalloid and blood
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Blunt trauma: Uterine Rupture 

•Blunt trauma results in uterine rupture in < 1 
percent of severe cases 

•Rupture is more likely in a previously scarred 
uterus and is usually associated with a direct 
impact of substantial force. 

•Clinical findings may be identical to those for 
placental abruption with an intact uterus, and 
maternal and fetal deterioration are soon 
inevitable. 
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Management of Trauma 

•Primary goals are evaluation and stabilization of maternal injuries. 
•Attention to fetal assessment during the acute evaluation may divert 
attention from life-threatening maternal injuries 
•Basic rules of resuscitation include ventilation, arrest of hemorrhage, 
and treatment of hypovolemia with crystalloid and blood products. 
•Importantly, the large uterus is positioned off the great vessels to 
diminish its  effect on vessel compression and decreased cardiac 
output. 
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Left uterine displacement (LUD)

Cardiac Arrest in Pregnancy: A Scientific Statement From the American Heart Association; Circulation 2015



Management of Trauma 

•Following emergency resuscitation, evaluation is continued for 
fractures, internal injuries, bleeding sites, and placental, uterine, and 
fetal trauma. 
•Screening abdominal sonography followed by CT scanning for 
positive sonographic findings. 
•Procedures used include the FAST scan—focused assessment with 
sonography for trauma. 
• a 5-minute, four- to six-view imaging study that evaluates perihepatic, 

perisplenic, pelvic, and pericardial views 
• If fluid is seen in any of these views, then the volume is > 500 mL.
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Management of Trauma 

• Penetrating injuries in most cases must be 
evaluated using radiography.

• Because clinical response to peritoneal 
irritation is blunted during pregnancy, an 
aggressive approach to exploratory 
laparotomy is pursued. 

• Diagnostic laparoscopy has also been used
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Management of Trauma 

Electronic fetal Monitoring 
•fetal well-being may reflect the status of the 

mother àfetal monitoring is another “vital sign”
that helps to evaluate the extent of maternal 

injuries. 

•Even if the mother is stable, electronic monitoring 
may suggest placental abruption. 

•In these cases, abnormal tracings were common 

and included fetal tachycardia and late 

decelerations. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 24th edition; 2014; chapter 47 



Management of Trauma 

Electronic fetal Monitoring 
begun as soon as the mother is stabilized. 

observation for 4 hours is reasonable with a normal 
tracing and no other sentinel findings such as 
contractions, uterine tenderness, or bleeding. 
monitoring should be continued as long as there are 
uterine contractions, nonreassuring fetal heart 
patterns, vaginal bleeding, uterine tenderness or 
irritability, serious maternal injury, or ruptured 
membranes
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Management of Trauma 

Cesarean Delivery 
The necessity for cesarean delivery of a live 
fetus depends on several factors:
◦ gestational age
◦ fetal condition
◦ extent of uterine injury
◦ whether the large uterus hinders 

adequate treatment or evaluation of 
other intraabdominal injuries 
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Management of Trauma 

•ensure that maternal tetanus 
immunization is current. 
•When indicated, a dose of tetanus 
toxoid, reduced diphtheria toxoid, 
and acellular pertussis vaccine 
(Tdap) is preferred for its neonatal 
pertussis immunity benefits
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CARDIOPULMONARY RESUSCITATION 

There are special considerations for cardiopulmonary resuscitation (CPR) 
conducted in the second half of pregnancy, and these are outlined in the 
American Heart Association 2010 guidelines 
Standards for critically ill pregnant women: 
◦ (1) relieve possible vena caval compression by left lateral uterine displacement, 
◦ (2) administer 100-percent oxygen, 
◦ (3) establish intravenous access above the diaphragm, 
◦ (4) assess for hypotension that warrants therapy, which is de ned as systolic blood 

pressure < 100 mmHg or < 80 percent of baseline, and 
◦ (5) review possible causes of critical illness and treat conditions as early as 

possible. 

Cardiac Arrest in Pregnancy: A Scientific Statement From the American Heart Association; Circulation 2015



CARDIOPULMONARY RESUSCITATION 

•In nonpregnant women, external chest 

compression results in a cardiac output 
approximately 30 percent of normal. 

•In late pregnancy, this may be even less with CPR 

because of uterine aortocaval compression à
Thus, it is paramount to accompany other 

resuscitative efforts with uterine displacement. 

•. 
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CARDIOPULMONARY RESUSCITATION 

•Displacement (LUD) can be accomplished by 
tilting the operating table laterally, by placing a 
wedge under the right hip—an example is the 
Cardi resuscitation wedge, or by pushing the 
uterus to the left manually .

•If no equipment is available, such as in an out-
of-hospital arrest, an individual may kneel on 
the floor with the maternal back on his or her 
thighs to form a “human wedge” 

•. 
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CARDIOPULMONARY RESUSCITATION 
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Left uterine displacement (LUD)
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CPR in pregnant women
•The patient should be placed in a full left lateral decubitus 
position to relieve aortocaval compression (Class I; Level of 
Evidence C). 
•Administration of 100% oxygen by face mask to treat or 
prevent hypoxemia is recommended (Class I; Level of 
Evidence C). 
•Intravenous access should be established above the 
diaphragm to ensure that the intravenously administered 
therapy is not obstructed by the gravid uterus (Class I; Level 
of Evidence C). 
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CPR in pregnant women
•Chest compressions should be performed at 
a rate of at least 100 per minute at a depth of 
at least 2 in (5 cm), allowing full recoil before 
the next compression, with minimal 
interruptions (Class IIa; Level of Evidence C). 
•The patient should be placed supine for 
chest compressions (Class I; Level of Evidence 
C). 
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CPR in pregnant women
•Hypoxemia should always be considered as a cause 
of cardiac arrest. Oxygen reserves are lower and the 
metabolic demands are higher in the pregnant 
patient compared with the nonpregnant patient; 
thus, early ventilatory support may be necessary 
(Class I; Level of Evidence C). 
•The rescuer should place the heel of 1 hand on the 
center (middle) of the victim’s chest (the lower half 
of the sternum) and the heel of the other hand on 
top of the first so that the hands overlap and are 
parallel (Class IIa; Level of Evidence C). 
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CPR in pregnant women
•The same currently recommended defibrillation protocol 
should be used in the pregnant patient as in the 
nonpregnant patient. There is no modification of the 
recommended application of electric shock during 
pregnancy (Class I; Level of Evidence C). 
•The patient should be defibrillated with biphasic shock 
energy of 120 to 200 J (Class I; Level of Evidence B) with 
subsequent escalation of energy output if the first shock 
is not effective and the device allows this option.

Cardiac Arrest in Pregnancy: A Scientific Statement From the American Heart Association; Circulation 2015



CPR in pregnant women
•Fetal assessment should not be performed during resuscitation (Class I; 
Level of Evidence C). 

•Fetal monitors should be removed or detached as soon as possible to 
facilitate CPR without delay or hindrance (Class I; Level of Evidence C). 

•Medication doses do not require alteration to accommodate the 
physiological changes of pregnancy. Although there are changes in the 
volume of distribution and clearance of medication during pregnancy, 
there are very few data to guide changes in current recommendations 
(Class IIb; Level of Evidence C). 
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CPR in pregnant women
•In the setting of cardiac arrest, no medication should be withheld because 
of concerns about fetal teratogenicity (Class IIb; Level of Evidence C). 

•Physiological changes in pregnancy may affect the pharmacology of 
medications, but there is no scientific evidence to guide a change in 
current recommendations. Therefore, the usual drugs and doses are 
recommended during ACLS (Class IIb; Level of Evidence C). 
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CPR in pregnant women
•Administering 1 mg epinephrine IV/IO every 3 to 5 minutes during 
adult cardiac arrest should be considered. In view of the effects of 
vasopressin on the uterus and because both agents are considered 
equivalent, epinephrine should be the preferred agent (Class IIb; 
Level of Evidence C). 

•It is recommended that current ACLS drugs at recommended 
doses be used without modifications 

Cardiac Arrest in Pregnancy: A Scientific Statement From the American Heart Association; Circulation 2015



LAPAROSCOPIC SURGERY 
during pregnancy 



Laparoscopy during pregnancy
•has become the most common first-trimester procedure used for 
diagnosis and management of several surgical disorders 

•The most frequently performed procedures: cholecystectomy, adnexal 
surgery, and appendectomy. 

•Laparoscopic adnexal mass surgery in pregnancy is preferred, and its 
relative safety is attested to by several investigators 

•At first, 26 to 28 weeks became the upper gestational age limit 
recommended, but as experience has continued to accrue, many now 
describe laparoscopic surgery performed in the third trimester.
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LAPAROSCOPIC SURGERY DURING PREGNANCY

Laparoscopy has become the most common first-trimester pro-
cedure used for diagnosis and management of several surgical
disorders (Kuczkowski, 2007). In addition to management of 
ectopic pregnancy (Chap. 19, p. 385), it is used preferentially 
during most of pregnancy for exploration and treatment of 
adnexal masses (Chap. 63, p. 1226), for appendectomy (Chap.
54, p. 1079), and for cholecystectomy (Chap. 55, p. 1096). In
2011, the Guidelines Committee of the Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES) updated
its recommendations concerning laparoscopy use in pregnant
women. Some of these guidelines are listed in Table 46-2.

Information regarding surgical approach selection in pregnant
women comes from the American College of Surgeons database 
(Silvestri, 2011). During the 5-year period ending in 2009, almost 
1300 pregnant women who had undergone either appendectomy 
or cholecystectomy were studied. Open appendectomy was per-
formed in 36 percent of 857 pregnant women compared with only 
17 percent of those not pregnant. Of those undergoing cholecys-
tectomy, an open procedure was used in 10 percent of 436 preg-
nant women compared with 5 percent of nonpregnant women.

There are no randomized trials comparing laparoscopic with
open surgery, however, most reviews report equally satisfactory 
outcomes (Bunyavejchevin, 2013; Fatum, 2001; Lachman,
1999). The most frequently performed procedures were chole-
cystectomy, adnexal surgery, and appendectomy. Laparoscopic 
adnexal mass surgery in pregnancy is preferred, and its rela-
tive safety is attested to by several investigators (Biscette, 2011;
Hoover, 2011; Koo, 2011, 2012). At first, 26 to 28 weeks
became the upper gestational-age limit recommended, but as
experience has continued to accrue, many now describe laparo-
scopic surgery performed in the third trimester (Donkervoort,

2011; Kizer, 2011). In one report of 59 pregnant women under-
going laparoscopic cholecystectomy or appendectomy, a third
were > 26 weeks pregnant (Rollins, 2004). There were no seri-
ous adverse sequelae to these procedures. There are now reports
of laparoscopic splenectomy, adrenalectomy, and nephrectomy 
done in pregnant women (Aubrey-Bassier, 2012; Gernsheimer,
2007; Kosaka, 2006; Miller, 2012; Stroup, 2007).

 ■ Hemodynamic Effects
Abdominal insufflation for laparoscopy causes hemodynamic
changes that are similar in pregnant and nonpregnant women, and 
these are summarized in Table 46-3. Reedy and associates (1995)
studied baboons at the human equivalent of 22 to 26 weeks’
gestation. There were no substantive physiological changes with 
10 mm Hg insufflation pressures, but 20 mm Hg caused signif-ff
icant maternal cardiovascular and respiratory changes after 20 
minutes. These included increased respiratory rate, respiratory 
acidosis, diminished cardiac output, and increased pulmonary 
artery and capillary wedge pressures.

In women, cardiorespiratory changes are generally not
severe if insufflation pressures are kept below 20 mm Hg. With
noninvasive hemodynamic monitoring in women at midpreg-
nancy, the cardiac index decreased 26 percent by 5 minutes of 
insufflation and 21 percent by 15 minutes (Steinbrook, 2001).
Despite this, mean arterial pressures, systemic vascular resis-
tance, and heart rate did not change significantly.

 ■ Perinatal Outcomes
Because precise effects of laparoscopy in the human fetus are
unknown, animal studies are informative. In early studies of 
pregnant ewes, various investigators reported that uteroplacen-
tal blood flow decreased when intraperitoneal insufflation pres-
sure exceeded 15 mm Hg (Barnard, 1995; Hunter, 1995). This 
was the result of decreased perfusion pressure and increased pla-
cental vessel resistance (see Table 46-3). The previously cited 
baboon studies by Reedy and coworkers (1995) produced simi-
lar findings. Since then, other studies in sheep have corrobo-
rated these observations (O’Rourke, 2006; Reynolds, 2003).

Pregnancy outcomes in women are limited to observa-
tions. Reedy and colleagues (1997) used the updated Swedish 
Birth Registry database to analyze a 20-year period and more 
than 2 million deliveries. There were 2181 laparoscopic proce-
dures, most of which were performed during the first trimester.
Perinatal outcomes for these women were compared with those
of all women in the database as well as those undergoing open
surgical procedures. These investigators confirmed the earlier
findings of an increased risk of low birthweight, preterm deliv-
ery, and fetal-growth restriction in pregnancies of women in 
both operative groups compared with controls. There were no 
differences, however, when outcomes of women undergoing 
laparoscopy versus laparotomy were compared. Similar find-
ings were reported from an observational study of 262 women 
undergoing surgery for an adnexal mass (Koo, 2012).

 ■ Technique
Preparation for laparoscopy differs little from that used for lapa-
rotomy. Bowel cleansing empties the large intestine and may aid

TABLE 46-2. Some Guidelines for the Performance of 
Laparoscopic Surgery in Pregnancy

Indications—same as for nonpregnant women
Adnexal mass excision
Investigation of acute abdominal processes
Appendectomy, cholecystectomy, nephrectomy, 

adrenalectomy, splenectomy

Timing—all trimesters

Technique
Position: left lateral recumbent
Entry: open technique, careful Veress needle, or optical 

trocar; fundal height may alter insertion site selection
Trocars: direct visualization for placement; fundal height

may alter insertion site selection
CO2 insufflation pressures: 10–15 mm Hg
Monitoring: capnography intraoperatively, 

FHR assessment pre- and postoperatively
Perioperative pneumatic compression devices and early

postoperative ambulation

CO2 = carbon dioxide; FHR = fetal heart rate.
Summarized from Pearl, 2011.
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Laparoscopy during pregnancy
Hemodynamic Effects 
•Abdominal insufflation for laparoscopy causes hemodynamic changes that 
are similar in pregnant and nonpregnant women

•Cardiorespiratory changes are generally not severe if insufflation 
pressures are kept below 20 mm Hg. 

•mean arterial pressures, systemic vascular resistance, and heart rate did 
not change significantly. 
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visualization. Nasogastric or orogastric decompression reduces 
the risk of stomach trocar puncture and aspiration. Aortocaval
compression is avoided by a left-lateral tilt. Positioning of the
lower extremities in boot-type stirrups maintains access to the 
vagina for fetal sonographic assessment or manual uterine disl -
placement. Vaginally placed instruments that enter the cervix 
or uterus for uterine manipulation should not be used during 
pregnancy.

Most reports describe the use of general anesthesia after
tracheal intubation with monitoring of end-tidal carbon diox-
ide—EtCO2 (Hong, 2006; Ribic-Pucelj, 2007). With con-
trolled ventilation, EtCO2 is maintained at 30 to 35 mm Hg.

Beyond the first trimester, technical modifications of stan-
dard pelvic laparoscopic entry are required to avoid uterine
puncture or laceration. Many recommend open entry techniques y
to avoid perforations of the uterus, pelvic vessels, and adnexa 
(Kizer, 2011; Koo, 2012). The abdomen is incised at or above
the umbilicus, and the peritoneal cavity entered under direct
visualization. At this point, the cannula is then connected to 
the insufflation system, and a 12-mm Hg pneumoperitoneum
is created. The initial insufflation should be conducted slowly 
to allow for prompt assessment and reversal of any untoward
pressure-related effects. Gas leakage around the cannula is man-
aged by tightening the surrounding skin with a towel clamp.
Insertion of secondary trocars into the abdomen is most safely 
performed under direct laparoscopic visual observation through 
the primary port. Single-port surgery has also been described 
(Dursun, 2013).

In more advanced pregnancies, direct entry through a left
upper quadrant port in the midclavicular line, 2 cm beneath 
the costal margin, has been described (Donkervoort, 2011; 
Stepp, 2004). Known as Palmer point, this entry site is used
in gynecological laparoscopy because visceroparietal adhesions 
uncommonly form here (Vilos, 2007).

Gasless Laparoscopy
This is a less commonly used alternative approach that uses a 
rod with intraabdominal fan-blade-shaped retractors. When 
opened, these allow the abdominal wall to be lifted upward. It 
avoids the typical laparoscopic cardiovascular changes because 
the pneumoperitoneum is created by retraction rather than 
insufflation (Phupong, 2007).

 ■ Complications
Risks inherent to any abdominal endoscopy are possibly increased
slightly during pregnancy. The obvious unique complication is 
perforation of the pregnant uterus with either a trocar or Veress
needle (Azevedo, 2009; Kizer, 2011). That said, reported com-
plications are infrequent (Fatum, 2001; Joumblat, 2012; Koo, 
2012). After a Cochrane database review, it was determined
that randomized trials would be necessary to deduce compara-
tive benefits and risks of laparoscopy versus laparotomy during 
pregnancy (Bunyavejchevin, 2013). Pragmatically, this seems
unfeasible, and common sense should dictate the approach used.

IMAGING TECHNIQUES

Imaging modalities that are used as adjuncts for diagnosis and 
therapy during pregnancy include sonography, radiography,
and magnetic resonance (MR) imaging. Of these, radiography 
is the most problematic. Inevitably, some radiographic pro-
cedures are performed before recognition of early pregnancy, 
usually because of trauma or serious illness. Fortunately, most 
diagnostic radiographic procedures are associated with minimal 
fetal risks. As with drugs and medications, however, these pro-
cedures may lead to litigation if there is an adverse pregnancy 
outcome. And x-ray exposure may lead to a needless therapeu-
tic abortion because of patient or physician anxiety.

TABLE 46-3. Physiological Effects of CO2 Insufflation of the Peritoneal Cavity

System Effectsa Mechanisms Possible Maternal-Fetal Effects

Respiratory PCO2 increases, pH decreases CO2 absorption Hypercarbia, acidosis

Cardiovascular Increased—heart rate; systemic 
vascular resistance; pulmonary,
central venous, and mean
arterial pressures

Hypercarbia and increased 
intraabdominal pressure Uteroplacental hypoperfusion—

possible fetal hypoxia,
acidosis, and hypoperfusionb

Decreased—cardiac output Decreased venous return

Blood flow Decreased splanchnic flow with 
hypoperfusion of liver, kidneys, 
and gastrointestinal organs

Increased intraabdominal pressure As above

Decreased venous return from
lower extremities

Increased intraabdominal pressure As above

Increased cerebral blood flow Hypercarbia possibly from shunting 
due to splanchnic tamponade

Increased CSF pressureb

aEffects intensified when insufflation pressure > 20 mm Hg in baboons (Reedy, 1995).
bData primarily from animal studies.
CO2 = carbon dioxide; CSF = cerebrospinal fluid; PCO2 = partial pressure of CO2.
Data from O’Rourke, 2006; Reynolds, 2003. 
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Laparoscopy during pregnancy
Technique
•Bowel cleansing empties the large intestine and may aid visualization. 

•Nasogastric or orogastric decompression reduces the risk of stomach trocar 
puncture and aspiration. 
•Aortocaval compression is avoided by a left-lateral tilt. 

•Positioning of the lower extremities in boot-type stirrups maintains access to 
the vagina for fetal sonographic assessment or manual uterine dis-
placement. 
•Vaginally placed instruments that enter the cervix or uterus for uterine 
manipulation should not be used during pregnancy. 
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Laparoscopy during pregnancy
Technique
Beyond the first trimester, technical modifications of 
standard pelvic laparoscopic entry are required to avoid 
uterine puncture or laceration:
◦ Many recommend open entry techniques to avoid 

perforations of the uterus, pelvic vessels, and adnexa 
◦ The abdomen is incised at or above the umbilicus, and 

the peritoneal cavity entered under direct visualization. 
◦ At this point, the cannula is then connected to the 

insufflation system, and a 12-mm Hg 
pneumoperitoneum is created. 
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Laparoscopy during pregnancy
Technique
◦ The initial insufflation should be conducted slowly to allow for prompt 

assessment and reversal of any untoward pressure-related effects. 

◦ Insertion of secondary trocars into the abdomen is most safely performed 
under direct laparoscopic visual observation through the primary port. 

◦ In more advanced pregnancies, direct entry through a left upper quadrant 
port in the midclavicular line, 2 cm beneath the costal margin, has been 

described à”Palmer point” à this entry site is used in gynecological 
laparoscopy because visceroparietal adhesions uncommonly form here 
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Laparoscopy during pregnancy
•Complications 
•Risks inherent to any abdominal endoscopy are possibly increased 
slightly during pregnancy. 

•reported complications are infrequent 

•The obvious unique complication is perforation of the pregnant uterus 
with either a trocar or Veress needle
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Thank you!
youtube channel: Ina Irabon
www.wordpress.com: Doc Ina OB Gyne


