definitive drainage generally require longer courses of antibiotic
therapy. When percutaneous drainage was compared with open
surgical drainage, the average length of hospital stay for the former
was almost twice that for the latter, although both the time required
for fever to resolve and the mortality rate were the same for the two
procedures. The mortality rate was appreciable despite treatment,
averaging 15%. Several factors predict the failure of percutaneous
drainage and therefore may favor primary surgical intervention.
These factors include the presence of multiple, sizable abscesses; vis-
cous abscess contents that tend to plug the catheter; associated dis-
ease (e.g., disease of the biliary tract) requiring surgery; the presence
of yeast; communication with an untreated obstructed biliary tree; or
the lack of a clinical response to percutaneous drainage in 4-7 days.

Treatment of candidal liver abscesses often entails initial admin-
istration of amphotericin B or liposomal amphotericin, with sub-
sequent fluconazole therapy (Chap. 240). In some cases, therapy
with fluconazole alone (6 mg/kg daily) may be used—e.g., in
clinically stable patients whose infecting isolate is susceptible to
this drug.

Splenic Abscesses ~ Splenic abscesses are much less common than liver
abscesses. The incidence of splenic abscesses has ranged from 0.14%
to 0.7% in various autopsy series. The clinical setting and the organ-
isms isolated usually differ from those for liver abscesses. The degree
of clinical suspicion for splenic abscess needs to be high because this
condition is frequently fatal if left untreated. Even in the most recently
published series, diagnosis was made only at autopsy in 37% of cases.
Although splenic abscesses may arise occasionally from contiguous
spread of infection or from direct trauma to the spleen, hematogenous
spread of infection is more common. Bacterial endocarditis is the
most common associated infection (Chap. 155). Splenic abscesses can
develop in patients who have received extensive immunosuppressive
therapy (particularly those with malignancy involving the spleen) and
in patients with hemoglobinopathies or other hematologic disorders
(especially sickle cell anemia).

Although ~50% of patients with splenic abscesses have abdominal
pain, the pain is localized to the left upper quadrant in only one-half
of these cases. Splenomegaly is found in ~50% of cases. Fever and
leukocytosis are generally present; the development of fever preceded
diagnosis by an average of 20 days in one series. Left-sided chest find-
ings may include abnormalities to auscultation, and chest radiographic
findings may include an infiltrate or a left-sided pleural effusion. CT
scan of the abdomen has been the most sensitive diagnostic tool.
Ultrasonography can yield the diagnosis but is less sensitive. Liver-
spleen scan or gallium scan may also be useful. Streptococcal species
are the most common bacterial isolates from splenic abscesses, fol-
lowed by S. aureus—presumably reflecting the associated endocarditis.
An increase in the prevalence of gram-negative aerobic isolates from
splenic abscesses has been reported; these organisms often derive from
a urinary tract focus, with associated bacteremia, or from another
intraabdominal source. Salmonella species are seen fairly commonly,
especially in patients with sickle cell hemoglobinopathy. Anaerobic
species accounted for only 5% of isolates in the largest collected series,
but the reporting of a number of “sterile abscesses” may indicate that
optimal techniques for the isolation of anaerobes were not used.

RS SPLENIC ABSCESSES

Because of the high mortality figures reported for splenic abscesses,
splenectomy with adjunctive antibiotics has traditionally been
considered standard treatment and remains the best approach for
complex, multilocular abscesses or multiple abscesses. However,
percutaneous drainage has worked well for single, small (<3-cm)
abscesses in some studies and may also be useful for patients with
high surgical risk. Patients undergoing splenectomy should be vac-
cinated against encapsulated organisms (Streptococcus pneumoniae,
Haemophilus influenzae, Neisseria meningitidis). The most important
factor in successful treatment of splenic abscesses is early diagnosis.

Perinephric and Renal Abscesses
not common. The former accounted for only ~0.02% of hospital
admissions and the latter for ~0.2% in Altemeier’s series of 540
intraabdominal abscesses. Before antibiotics became available, most
renal and perinephric abscesses were hematogenous in origin, usually
complicating prolonged bacteremia, with S. aureus most commonly
recovered. Now, in contrast, >75% of perinephric and renal abscesses
arise from a urinary tract infection. Infection ascends from the blad-
der to the kidney, with pyelonephritis preceding abscess development.
Bacteria may directly invade the renal parenchyma from medulla to
cortex. Local vascular channels within the kidney may also facilitate
the transport of organisms. Areas of abscess developing within the
parenchyma may rupture into the perinephric space. The kidneys
and adrenal glands are surrounded by a layer of perirenal fat that, in
turn, is surrounded by Gerota’s fascia, which extends superiorly to the
diaphragm and inferiorly to the pelvic fat. Abscesses extending into
the perinephric space may track through Gerota’s fascia into the psoas
or transversalis muscles, into the anterior peritoneal cavity, superiorly
to the subdiaphragmatic space, or inferiorly to the pelvis. Of the risk
factors that have been associated with the development of perinephric
abscesses, the most important is concomitant nephrolithiasis obstruct-
ing urinary flow. Of patients with perinephric abscess, 20-60% have
renal stones. Other structural abnormalities of the urinary tract, prior
urologic surgery, trauma, and diabetes mellitus have also been identi-
fied as risk factors.

The organisms most frequently encountered in perinephric and
renal abscesses are E. coli, Proteus species, and Klebsiella species. E.
coli, the aerobic species most commonly found in the colonic flora,
seems to have unique virulence properties in the urinary tract, includ-
ing factors promoting adherence to uroepithelial cells. The urease of
Proteus species splits urea, thereby creating a more alkaline and more
hospitable environment for bacterial proliferation. Proteus species
are frequently found in association with large struvite stones caused
by the precipitation of magnesium ammonium sulfate in an alkaline
environment. These stones serve as a nidus for recurrent urinary tract
infection. Although a single bacterial species is usually recovered from
a perinephric or renal abscess, multiple species may also be found.
If a urine culture is not contaminated with periurethral flora and is
found to contain more than one organism, a perinephric abscess or
renal abscess should be considered in the differential diagnosis. Urine
cultures may also be polymicrobial in cases of bladder diverticulum.

Candida species can cause renal abscesses. This fungus may spread
to the kidney hematogenously or by ascension from the bladder. The
hallmark of the latter route of infection is ureteral obstruction with
large fungal balls.

The presentation of perinephric and renal abscesses is quite non-
specific. Flank pain and abdominal pain are common. At least 50% of
patients are febrile. Pain may be referred to the groin or leg, particu-
larly with extension of infection. The diagnosis of perinephric abscess,
like that of splenic abscess, is frequently delayed, and the mortality
rate in some series is appreciable, although lower than in the past.
Perinephric or renal abscess should be most seriously considered
when a patient presents with symptoms and signs of pyelonephritis
and remains febrile after 4 or 5 days of treatment. Moreover, when a
urine culture yields a polymicrobial flora, when a patient is known to
have renal stones, or when fever and pyuria coexist with a sterile urine
culture, these diagnoses should be entertained.

Renal ultrasonography and abdominal CT are the most useful
diagnostic modalities. If a renal or perinephric abscess is diagnosed,
nephrolithiasis should be excluded, especially when a high urinary pH
suggests the presence of a urea-splitting organism.

RETERl PERINEPHRIC AND RENAL ABSCESSES

Treatment for perinephric and renal abscesses, like that for other
intraabdominal abscesses, includes drainage of pus and antibiotic
therapy directed at the organism(s) recovered. For perinephric
abscesses, percutaneous drainage is usually successful.

Perinephric and renal abscesses are 851
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