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ABSTRACT
Background: Acute abdomen in pregnancy (AAP) is defined as intensive abdominal pain 
lasting less than 24 hours that may require urgent surgery. It is a challenging situation to 
diagnose and manage, as it is associated with pain due to the normal anatomical and phys-
iological changes that occur during pregnancy. Objective: Therefore, understanding these 
changes and their effect on almost every system, will help us appreciate the upcoming 
causes of AAP, mainly the non-obstetric surgical emergencies (e.g., appendicitis, cholecys-
titis). Methods: This article highlights the importance of the well-rounded care that should 
be offered to every pregnant patient presenting to any center with a Non-obstetric Acute 
Abdomen. The causes are discussed separately (for surgical pearls), laparoscopic ap-
proach and radiologic modality decision-making in pregnancy, which is an academic and a 
practice-based helpful summary. Results and Discussion: This article highlights the impor-
tance of the well-rounded care that should be offered to every pregnant patient presenting 
to any center with a Non-obstetric Acute Abdomen. The causes are discussed separately 
(for surgical pearls), laparoscopic approach and radiologic modality decision-making in 
pregnancy, which is an academic and a practice-based helpful summary. Results and Dis-
cussion: In addition, the sequence of ideas and language used in the article was based to 
help the reader understand the topic, rather than inform them about it. In addition, the utility 
of laparoscopy in pregnancy remains a concern due to the possible risk of injury to the fe-
tus and fetal acidosis. Although, trials showed that laparoscopy was associated with less 
blood loss and a shorter hospital stay. Moreover, in some cases radiographic imaging is 
necessary, posing a diagnostic dilemma. Conclusion: AAP is a major concern that requires 
early interventions to pinpoint the cause and manage the patient, properly.
Keywords:	acute	abdomen,	pregnancy,	emergency,	laparoscopy.

1. BAcKGROUND
Acute abdomen in pregnancy (AAP) is defined as intensive abdominal pain 

lasting less than 24 hours that may require urgent surgery. It is a challenging 
situation to diagnose and manage, as it is associated with pain due to the nor-
mal anatomical and physiological changes that occur during pregnancy (1, 2). 
AAP has been described as 5-10% of all emergency department cases, while 
non-obstetric acute abdomen that requires a surgical intervention represents 
about 0.5-2%, with more than 8000 necessitates emergent surgery per year 
(3, 4). Furthermore, the high prevalence of nausea, vomiting, and abdominal 
pain in the general obstetric population, and a general hesitancy to operate 
unreasonably (4).

2. OBJEcTIVE
This article highlights the importance of the well-rounded care that should 

be offered to every pregnant patient presenting to any center with a Non-ob-
stetric Acute Abdomen.

3. MATERIAL	AND	METhODS
This study will review the normal physiological and anatomical changes in 

pregnancy and summarize several non-obstetric conditions, including acute 
appendicitis, biliary diseases, cholangitis, acute pancreatitis, and intestinal 
obstruction, highlighting the diagnostic approach and treatment plan, then 
discuss the role of laparoscopy and radiological modalities in pregnancy.

4. RESULTS	AND	DIScUSSION
The sequence of ideas and language used in the article was based to help the 

reader understand the topic, rather than inform them about it.The causes are 
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discussed separately (for surgical pearls), laparoscopic 
approach and radiologic modality decision-making in 
pregnancy, which is an academic and a practice-based 
helpful summary.

Physiological and anatomical changes in pregnan-
cy

The metabolic demands of pregnancy require mater-
nal adaption by physiological and anatomical changes. 
Therefore, understanding these changes and their effect 
on almost every system, including the cardiovascular, 
respiratory, renal, gastrointestinal, and hematologic 
systems will help us appreciate the upcoming causes 
of AAP, mainly the non-obstetric surgical emergencies 
(Figure 1) (5).

Cardiovascular system
The heart is displaced more laterally and to the upper 

left of the chest by the effect of the gravid uterus’s pro-
gressive elevation of the diaphragm. In addition, the left 
ventricle muscle wall is enlarged to adapt to the increase 
in blood volume. Physiological changes in the heart in-
clude mild tachycardia, peripheral edema, jugular ve-
nous distention, and lateral displacement of the cardiac 
apex (6, 7).

Gastrointestinal system
The manifestations of heartburn, nausea, and vom-

iting are common during pregnancy. The decrease in 
gastric secretion PH, increases in the amount of secre-
tion, and a reduction in the tone of the lower esopha-
geal sphincter all contribute to heartburn. On the other 
hand, nausea and vomiting are also due to the decrease 
in the lower esophageal sphincter’s tone, which remains 
behind the progesterone actions (8).

Renal system
The kidneys throughout pregnancy are in a state of 

glomerular hyperfiltration, which lies behind the in-
crease in the plasma volume, increased effective renal 
plasma flow (eRPF), and decreased renal plasma oncotic 
pressure. In the first trimester, the glomerular filtration 
rate (GFR) and eRPF increase, while in late pregnan-
cy, the eRPF declines. However, GFR plateau declines 
from the second trimester and returns to normal in the 
postpartum period. Also, frequency and urgency are be-
lieved to be due to the changes in GFR and eRPF. Nev-
ertheless, physical compression by the gravid uterus on 
the bladder has a role (9-11).

Hematological system
The basal metabolic rate increases during the third 

trimester by 20%. There exists a state of hyperinsulin-
ism from hyperplasia of istle cells in the pancreas and 
peripheral insulin resistance. Moreover, the plasma vol-
ume in the first trimester increases by 15%, faster during 
the second trimester and continuing at a slower rate 
during the third trimester till it plateaus in the few weeks 
before delivery. This is essential as it considers a protec-
tive buffer to minimize the consequences of a large vol-
ume of blood loss during delivery (12-14).

Respiratory system
The high levels of serum progesterone induce a change 

in the threshold of the brain’s respiratory center, thus in-
creasing the sensitivity to carbon dioxide. Additionally, 

progesterone results in the dilation of the respiratory 
airways, hyperemia, and edema of the mucosal surfaces 
causing nasal congestion and rhinitis during pregnan-
cy, alongside the growth of the gravid uterus, the dia-
phragm is pushed upward, which decreases in the func-
tional residual capacity. Hence, Dyspnea is common in 
pregnancy, especially in the third trimester, with a rate 
ranging from 50 to 70 % (15-17).

Acute appendicitis
Acute appendicitis is the most common non-obstetric 

surgical pathology during pregnancy, occurring in about 
1 in 500 to 1 in 635 pregnancies per year. In addition, 
it accounts for 65.6% of non-traumatic surgical emer-
gencies in pregnancy, usually in the second trimester. 
However, the diagnosis is challenging as it has an atyp-
ical presentation and could be associated with normal 
pregnancy.

The anatomical and physiological changes secondary 
to pregnancy, alter the location of tenderness higher 
than usual and lateralized as the gravid uterus alternates 
the appendix’s anatomical position. Accordingly, the re-
ported pain could be on the right upper quadrant in the 
third trimester, while in the second trimester, it will be 
at the level of the pelvic brim. In contrast, in the first 
trimester, it might remain at the right iliac fossa (19). On 
the other hand, a retrospective study disclosed that 90% 
of patients reported right lower quadrant pain, regard-
less of the trimester (4).

As clinical signs are variable, corresponding biologi-
cal and radiological investigation are required. Unfor-
tunately, the inflammatory markers (white blood count 
and C reactive protein) lack specificity, while first-line 
radiological investigation to be considered is abdominal 
ultrasound, has an estimated sensitivity of about 70% 
and a specificity of 83%. The diagnosis of appendicitis by 
ultrasound is by the presence of:

• Increase appendix thickness (diameter > 6 mm 
and wall > 2 mm)

• Inflamed immobile appendix
• Incompressible appendix
Other indirect findings including (effusion in the right 

iliac fossa and Douglas heterogeneous collection in the 
right iliac fossa)

In case the ultrasound is inconclusive, an abdominal 
MRI remains the most reliable and accurate diagnostic 
method. Although the diagnosis can be a hurdle, treat-
ment for acute appendicitis should not be delayed as it 
is associated with disastrous complications that affect 
both the mother and the fetus (20).

The treatment of acute appendicitis is surgical, and 
studies showed that conservative treatment only with 
antibiotics is associated with septic shock. According 
to recent studies, the laparoscopic approach is not pre-
ferred, and it is recommended for surgical exploration 
for the safety of the mother and the fetus. When lapa-
rotomy is picked, a transverse incision should be made 
where maximum pain is located and not essentially near 
the Mac Burney point. Also, a meta-analysis comparing 
laparoscopic appendectomy and open approach showed 
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that the laparoscopic approach was associated with a 
higher fetal loss rate (19).

Biliary diseases
The second most common surgical procedure during 

pregnancy is cholecystectomy, with an inci-
dence of 0.8% (21). Multiple risk factors are 
associated with biliary diseases include gender, 
obesity, number of pregnancies, and normal 
physiological changes during pregnancy (e.g 
mechanical, fetal compression causing dyspep-
sia). For instance, the prevalence of gallbladder 
diseases is higher in women 57.9%, compared 
with men 42.1%. While in obesity, the increase 
in the body mass index (BMI) during pregnancy 
became a strong predictor of gallbladder diseas-
es (e.g Acute cholecystitis). Moreover, the risk is 
higher in multiparous ladies than nulliparous, 
with an incidence of 19% and 7%, respectively 
(22).

Cholelithiasis
Cholelithiasis is the presence of gallstones 

in the gallbladder; 0.2-2% of pregnant ladies 
have symptomatic cholelithiasis, while the 
majority are asymptomatic with an incidental 
discovery. In addition, high levels of estro-
gen and progesterone during pregnancy may 
cause biliary stasis (ie high progesterone lev-
els reduce gall bladder emptying, while high 
estrogen levels lead to higher cholesterol se-
cretion and bile saturation). Consequently, 
bile stasis with reduced bladder emptying 
leads to the formation of gallstones (21).

The symptoms of cholelithiasis during preg-
nancy are described as a sudden, constant, or 
aching pain in the right upper quadrant or the 
epigastric region that may radiate to the right 
shoulder or interscapular region. Eating precip-
itates symptoms, especially the intake of large 

or fatty meals. Hence, the sequelae in acute cholecystitis, 
cholangitis, and gallstone pancreatitis are possible uncom-
mon complications with an incidence of 0.05%-0.8%. In the 
case of symptomatic cholelithiasis, the preferable manage-

Modality Clinical consideration

Plain films

The fetus does not get a considerable radiation dosage from a single plain radio-
graph. The estimated radiation exposure to the fetus can range from (0.001 mGy 
to 10 mGy). The radiograph of the lumbar spine provides the highest radiation 
exposure, with a maximum fetal radiation dosage of (10 mGy).

Computed Tomography (CT) The CT exposes fetuses to a huge amount of radiation, with the CT pelvis exposing 
the fetus to the most radiation at (50 mGy).

Magnetic Resonance (MRI) & Magnetic reso-
nance cholangiopancreatography (MRCP)

The MRI/MRCP are becoming a valuable tool to assess the abdomen in pregnant 
women as it produces diagnostic pictures using a magnetic field rather than ioniz-
ing radiation.

Ultrasonography Ultrasound does not produce ionizing radiation, which is helpful in detecting appen-
dicitis, cholecystitis, and free fluid following abdominal trauma.

Endoscopic retrograde cholangiopancreatogra-
phy (ERCP)

The radiation exposure can be significantly decreased to a level below 5 rads, in 
which patients are exposed to radiation doses ranging from (0.04 to 0.18 rads) 
during ERCP in many series, with no immediate adverse effects on the pregnancy or 
the newborns. 

Fluoroscopy

It has been observed that radiation exposure and fluoroscopy time are clearly 
correlated. To reduce exposure, precautions including lead shielding, increasing the 
space between the patient and the X-ray source, and reducing fluoroscopy sessions 
are advised.

Table 1. Radiological modalities and their clinical considerations (30)

Figure 1. Causes of AAP (18)
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ment is laparoscopic cholecystectomy over conservative 
treatment with intravenous hydration, electrolyte correc-
tion, and bowel rest [21,22].

Choledocholithiasis
Choledocholithiasis is defined as the presence of gall 

stone in the common bile duct. It happens only in 10% 
to 15% of patients with gallstones. Complicated choled-
ocholithiasis is an indication of endoscopic retrograde 
cholangiopancreatography (ERCP), and it is considered 
safe and effective with the possibility to reduce fetal 
radiation exposure by using a lead shield and depreci-
ation of the radiation dosage. Choledocholithiasis can 
be treated by laparoscopic cholecystectomy after ERCP 
with sphincterotomy, and it is considered safe. A study 
showed that laparoscopic cholecystectomy and ERCP 
were associated with a lower incidence of postpartum 
biliary symptoms than conservative management in 
complicated gallstone disease. Yet only 1 in 1200 preg-
nancies with choledocholithiasis requires intervention 
(21, 22).

Ascending cholangitis
Ascending cholangitis is inflammation or infection 

of the common bile duct secondary to obstruction. The 
signs and symptoms of ascending cholangitis during 
pregnancy are described as the Charcot triad, which is 
composed of right upper quadrant pain, fever, and jaun-
dice, and these symptoms and signs are present in 70% 
of patients (22). These complications can lead to preterm 
labor in 20% of the cases and fetal loss. In addition, as-
cending cholangitis specifically poses a 10% chance of 
spontaneous abortion (21). The Tokyo guidelines for 
the diagnosis of Ascending cholangitis are substantially 
more sensitive. In addition, investigations are the same 
as in the case of non-pregnant females, including ultra-
sound, Magnetic resonance cholangiopancreatography 
(MRCP), and liver function test that shows an obstruc-
tive jaundice pattern (24).

In general population the treatment of acute cholan-
gitis focuses on the main etiologic factors of the disease 
(ie biliary infection and obstruction). The principles of 
treatment consists of systemic antibiotic therapy, biliary 
drainage procedures and supportive care. Hence, when 
cholangitis is suspected empirical antibiotic should be 
administered to all patients as soon as possible. The cur-
rently preferred treatment method for pregnant patients 
with ascending cholangitis accompanied with choled-
ocholithiasis is endoscopic treatment if the facility and 
a surgeon’s expertise are available with minimal risk of 
radiation to the fetus and the possibility of conscious 
sedation or general anesthesia for safety concerns. In 
addition, Maternal-fetal monitoring is used under the 
obstetrician’s supervision during the surgery.

The percutaneous transhepatic cholangiography 
(PTC) with drainage (PTCD) can be done when ERCP is 
either not accessible or failed, in the case of a second tri-
mester and early third-trimester laparoscopic common 
bile duct exploration have been described, however, 
cholecystectomy is offered during the same hospitaliza-
tion regardless of the technique utilized to clear the duct 
(23-26).

Acute pancreatitis
Acute pancreatitis affects 1 in 1000 to 5000 pregnan-

cies on average, and most frequently, it affects wom-
en in their third trimester or right after giving birth. 
Cholelithiasis is the most common cause of pregnan-
cy-related acute pancreatitis, which accounts for more 
than 65% of cases, followed by ethanol use and hyperlip-
idemia (4, 27). The typical presentation is an acute, dull 
aching, rapidly worsening pain in the epigastrium that 
radiates to the back and is resistant to standard doses 
of analgesics and usually improves by leaning forward. 
Moreover, the patient may experience nausea or vom-
iting, often associated with anorexia and fever (24, 27, 
28). Two out of the following three characteristics are 
necessary for the diagnosis of acute pancreatitis (29):

Abdominal pain that is consistent with acute pancre-
atitis. Serum lipase activity (or amylase activity) is at 
least three times higher than the upper limit of normal.

Characteristic findings of acute pancreatitis on con-
trast-enhanced computed tomography (CECT), less fre-
quently magnetic resonance imaging (MRI), or transab-
dominal ultrasonography.

The acute course of acute pancreatitis in pregnancy 
may lead to pancreatic necrosis, abscess, multi-organ 
failure, and other negative maternal and fetal outcomes. 
Organ failure and the absence of regional or systemic 
consequences are characteristics of mild acute pancre-
atitis (MAP). In contrast, the occurrence of temporary 
organ failure or local or systemic consequences with-
out the presence of chronic organ failure (less than 48 
hours) characterizes moderately severe acute pancreati-
tis (MSAP). On the other hand, persistent organ failure 
(more than or equal 48 hours) is a defining feature of 
severe acute pancreatitis (SAP) (27, 29).

These are managed similarly to non-pregnant wom-
en; the medical management includes nil per oral, flu-
id, electrolyte resuscitation, nasogastric aspiration, and 
painkiller usage, and an intensive care unit is ideal set-
ting for managing these patients (4, 24, 27). A quick (lap-
aroscopic vs open) cholecystectomy should be carried 
out if the identified etiology of acute pancreatitis was a 
biliary cause due to the high recurrence rate of symp-
toms related to gallstones, as previously mentioned for 
choledocholithiasis (23).

Intestinal obstruction
Acute intestinal obstruction is the third most frequent 

non-obstetric abdominal emergency, accounting for 1 in 
1500 pregnancies. The most common cause of intestinal 
obstruction during pregnancy is adhesions and found in 
60%–70% of cases. Adhesions typically result from pri-
or abdominal procedures, such as a previous cesarean 
section. Moreover, there are other less frequent causes 
include volvulus, intussusception, hernia, neoplasm, 
and appendicitis. The 16th to 20th week, the 36th week, 
and the early puerperium are typically the three periods 
where intestinal obstructions are most likely to occur in 
pregnancy (4, 27).

Furthermore, it is challenging to assess abdominal dis-
tention and visible peristalsis due to the growing uter-
us. It is characterized by general non-specific abdom-



Non-obstetric	Acute	Abdomen	in	Pregnancy:	a	Review	of	Literature

297SYSTEMATIc	REVIEW	|	MED	ARch.	2023;	77(4):	293-298

inal colicky pain 98%, nausea and vomiting 82%, and 
total constipation 30%. The bowel sounds may initially 
be hyperperistaltic and then gradually become hypo-
peristaltic, which is a worrying sign that strangulation 
is about to commence (which is an ominous sign that 
might denote the onset of strangulation). Ideally, MRI 
should be the test of choice during pregnancy. If MRI is 
unavailable, a supine abdominal x-ray should be done. 
However, it can be challenging to identify dilated bowel 
loops because of the superimposed images of the fetal 
skeleton. Furthermore, the choice should be made after 
weighing the benefits and risks, as it should be used with 
caution during the period of organogenesis (24, 27).

Most patients improve with conservative manage-
ment, including bowel rest, intravenous hydration, and 
nasogastric decompression under strict supervision. If 
conservative therapy fails and there are indications like 
impending bowel strangulation or symptoms of fetal 
distress, immediate surgical intervention is required (4, 
24, 27).

The role of laparoscopy in pregnancy
Laparoscopy is broadly utilized to diagnose and treat 

gynecological and general surgical conditions. In com-
parison, non-obstetric abdominal surgery during preg-
nancy is rare and occurs in 1-2/1000 pregnancies. The 
surgery is preferred to be done in the early second tri-
mester as it is associated with a lower risk of miscarriage 
and preterm birth compared to the first and third trimes-
ters, respectively. Laparoscopy in pregnancy remains a 
concern due to the possible risk of injury to the fetus, 
decreased blood supply to the uterus from carbon diox-
ide pneumoperitoneum, and fetal acidosis. Although a 
randomized trial showed that laparoscopy was associ-
ated with less blood loss, shorter hospital stays, and less 
postoperative pain compared to laparotomy (23-25).

In the case of early pregnancy, the approach is by a tro-
car, 5cm higher than the upper part of the uterus. Also, 
the trocar can be inserted at the palmer point, which is 
3 cm below the left costal margin in the midclavicular 
line. In the case of a pregnant lady in the late second 
trimester and beyond, an open incision, either vertical 
or over the point of maximal tenderness, is used rather 
than the classical approach as it is considered technical-
ly difficult, with a carbon dioxide insufflation up to 12 
mm Hg (considered safe). The requirement for contin-
uous fetal monitoring after operating on a woman with 
a viable fetus of over 24 gestational weeks remains un-
clear. However, in the case of a pre-viable fetus, a simple 
ultrasound providing cardiac activity before and after 
the operation is necessary (24).

Radiological issues in the pregnant patient
Pregnancy-related maternal illness is not rare; in some 

cases, radiographic imaging is necessary for accurate di-
agnosis and treatment. The most suitable imaging mo-
dality to use while managing pregnant women is a typi-
cal diagnostic dilemma. The impact of ionizing radiation 
on the developing fetus is the main issue concerning im-
aging during pregnancy. Similar to imaging for the gen-
eral population, the basic rule for imaging during preg-
nancy is that radiation exposure should be kept as low 

as reasonably achievable (ALARA). The effects of radi-
ation exposure on fetuses are primarily inferred from 
observations rather than rigorous scientific studies (e.g 
animal studies, Chernobyl victims). Although the Amer-
ican College of Obstetricians and Gynecologists claims 
that exposure of less than 5 rads has not been linked to 
an increase in fetal malformations or pregnancy loss, 
clinically, the fetal dose that should be of concern for 
teratogenesis is likely to be in the range of 10–20 rads. 
The treating clinician’s expert recommendations should 
serve as the foundation for the practice decision regard-
ing the best imaging modality for pregnancy (Table 1) 
(4, 30).

5. CONCLUSION
AAP is a common surgical presentation that requires 

a set of skills in the evaluation and management of such 
patients. The difficulties lie in the differentiation between 
physiological changes and pathological manifestations 
(e.g acute appendicitis), which doctors worldwide need 
to be familiar with, as a gravid abdomen’s organs are dis-
placed from their usual anatomical site. In addition, lap-
aroscopy’s prominent role in pregnancy depends upon 
the case, gestational age, and the presence or absence 
of complications. Therefore, recent advancements in ra-
diological and endoscopic approaches are helpful in the 
diagnostic and therapeutic processes. However, due to 
the use of ionizing radiation and the presence of differ-
ent modalities (e.g Ultrasound), the necessity of using 
these tools as they still pose the typical risk of teratoge-
nicity is still questionable during pregnancy.
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