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Intraabdominal Infections and
Abscesses
Miriam Baron Barshak, Dennis L. Kasper

Intraperitoneal infections generally arise because a normal anatomic
barrier is disrupted. This disruption may occur when the appendix, a
diverticulum, or an ulcer ruptures; when the bowel wall is weakened
by ischemia, tumor, or inflammation (e.g., in inflammatory bowel disease); or with adjacent inflammatory processes, such as pancreatitis or
pelvic inflammatory disease, in which enzymes (in the former case) or
organisms (in the latter) may leak into the peritoneal cavity. Whatever
the inciting event, once inflammation develops and organisms usually contained within the bowel or another organ enter the normally
sterile peritoneal space, a predictable series of events takes place.
Intraabdominal infections occur in two stages: peritonitis and—if the
patient survives this stage and goes untreated—abscess formation. The
types of microorganisms predominating in each stage of infection are
responsible for the pathogenesis of disease.

PERITONITIS
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Peritonitis is a life-threatening event that is often accompanied by
bacteremia and sepsis syndrome (Chap. 325). The peritoneal cavity
is large but is divided into compartments. The upper and lower peritoneal cavities are divided by the transverse mesocolon; the greater
omentum extends from the transverse mesocolon and from the lower
pole of the stomach to line the lower peritoneal cavity. The pancreas,
duodenum, and ascending and descending colon are located in the
anterior retroperitoneal space; the kidneys, ureters, and adrenals are
found in the posterior retroperitoneal space. The other organs, including liver, stomach, gallbladder, spleen, jejunum, ileum, transverse and
sigmoid colon, cecum, and appendix, are within the peritoneal cavity.
The cavity is lined with a serous membrane that can serve as a conduit
for fluids—a property exploited in peritoneal dialysis (Fig. 159-1).
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Figure 159-1 Diagram of the intraperitoneal spaces, showing the
circulation of fluid and potential areas for abscess formation. Some
compartments collect fluid or pus more often than others. These
compartments include the pelvis (the lowest portion), the subphrenic
spaces on the right and left sides, and Morrison’s pouch, which is a
posterosuperior extension of the subhepatic spaces and is the lowest
part of the paravertebral groove when a patient is recumbent. The
falciform ligament separating the right and left subphrenic spaces
appears to act as a barrier to the spread of infection; consequently,
it is unusual to find bilateral subphrenic collections. (Reprinted with
permission from B Lorber [ed]: Atlas of Infectious Diseases, vol VII: Intraabdominal Infections, Hepatitis, and Gastroenteritis. Philadelphia, Current
Medicine, 1996, p 1.13.)
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A small amount of serous fluid is normally present in the peritoneal
space, with a protein content (consisting mainly of albumin) of <30
g/L and <300 white blood cells (WBCs, generally mononuclear cells)
per microliter. In bacterial infections, leukocyte recruitment into the
infected peritoneal cavity consists of an early influx of polymorphonuclear leukocytes (PMNs) and a prolonged subsequent phase of
mononuclear cell migration. The phenotype of the infiltrating leukocytes during the course of inflammation is regulated primarily by
resident-cell chemokine synthesis.
PRIMARY (SPONTANEOUS) BACTERIAL PERITONITIS
Peritonitis is either primary (without an apparent source of contamination) or secondary. The types of organisms found and the clinical
presentations of these two processes are different. In adults, primary
bacterial peritonitis (PBP) occurs most commonly in conjunction with
cirrhosis of the liver (frequently the result of alcoholism). However, the
disease has been reported in adults with metastatic malignant disease,
postnecrotic cirrhosis, chronic active hepatitis, acute viral hepatitis,
congestive heart failure, systemic lupus erythematosus, and lymphedema as well as in patients with no underlying disease. Although PBP
virtually always develops in patients with preexisting ascites, it is, in
general, an uncommon event, occurring in ≤10% of cirrhotic patients.
The cause of PBP has not been established definitively but is believed to
involve hematogenous spread of organisms in a patient in whom a diseased liver and altered portal circulation result in a defect in the usual
filtration function. Organisms multiply in ascites, a good medium for
growth. The proteins of the complement cascade have been found in
peritoneal fluid, with lower levels in cirrhotic patients than in patients
with ascites of other etiologies. The opsonic and phagocytic properties of PMNs are diminished in patients with advanced liver disease.
Cirrhosis is associated with alterations in the gut microbiota, including an increased prevalence of potentially pathogenic bacteria such as
Enterobacteriaceae. Small-intestinal bacterial overgrowth is frequently
present in advanced stages of liver cirrhosis and has been linked with
pathologic bacterial translocation and PBP. Factors promoting these
changes in cirrhosis may include deficiencies in Paneth cell defensins,
reduced intestinal motility, decreased pancreatobiliary secretions, and
portal-hypertensive enteropathy.
The presentation of PBP differs from that of secondary peritonitis.
The most common manifestation is fever, which is reported in up to
80% of patients. Ascites is found but virtually always predates infection. Abdominal pain, an acute onset of symptoms, and peritoneal
irritation during physical examination can be helpful diagnostically, but the absence of any of these findings does not exclude this
often-subtle diagnosis. Nonlocalizing symptoms (such as malaise,
fatigue, or encephalopathy) without another clear etiology should
also prompt consideration of PBP in a susceptible patient. It is vital
to sample the peritoneal fluid of any cirrhotic patient with ascites and
fever. The finding of >250 PMNs/μL is diagnostic for PBP, according to Conn (http://jac.oxfordjournals.org/cgi/content/full/47/3/369).
This criterion does not apply to secondary peritonitis (see below).
The microbiology of PBP is also distinctive. While enteric gramnegative bacilli such as Escherichia coli are most commonly encountered, gram-positive organisms such as streptococci, enterococci, or
even pneumococci are sometimes found. In an important development, widespread use of quinolones to prevent PBP in high-risk
subgroups of patients, frequent hospitalizations, and exposure to
broad-spectrum antibiotics have led to a change in flora of infections in patients with cirrhosis, with more gram-positive bacteria
and extended-spectrum β-lactamase–producing Enterobacteriaceae in
recent years. Risk factors for multiresistant infections include nosocomial origin of infection, long-term norfloxacin prophylaxis, recent
infection with multiresistant bacteria, and recent use of β-lactam
antibiotics. In PBP, a single organism is typically isolated; anaerobes
are found less frequently in PBP than in secondary peritonitis, in
which a mixed flora including anaerobes is the rule. In fact, if PBP is
suspected and multiple organisms including anaerobes are recovered
from the peritoneal fluid, the diagnosis must be reconsidered and a
source of secondary peritonitis sought.
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