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Imaging of renal abscesses.
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We retrospectively reviewed sonographic, excretory urographic and computed tomographic appearances of renal
abscesses in 17 patients during January 1984 to June 1989. Each patient had sonography; 11 had excretory urography and
8 computed tomography. The most common sonographic findings were an inhomogeneous hypoechoic well-defined mass with
through transmission (12/17). The remaining sonographic pattemns were thick-walled cysts with internal echo in 4, diffuse enlarged
kidney with inhomogeneous parenchymal echo in 1, perinephric collection in 2, subcapsular collection in 1 and splenic extension
in 1. The excretory urography showed mass effect upon the pelvicalyceal system in 9 patients and faint excretion with enlarged
kidney in 2 patients. The computed tomography revealed low-density mass with rim enhancement in 5 and without rim enhancement
in 2 patients, thick-walled cyst with septation in 1, thickening of the Gerota’s fascia in 5, edemaious perirenal fat in 3, subcapsular
collection in 2, perinephric collection in 2 and splenic extension in 1. )

' Excretory urography is not a sensitive and specific method for visualizing small abscesses of the kidney. The number
of positive excretory uregram increases as the mass becomes larger and more defined. Sonography is the fastest, least expensive
and accurate method that can be used to identify and follow up renal abscess. The examination is not affected by poor renal
function or allergy to contrast material. Percutaneous diagnostic needle aspiration and drainage by sonographic guidance
can provide specific cytologic or bacteriologic proof of infection. Computed tomography is an expensive modality but it provides
the most precise anatomic localization of the lesion. Computed tomography is helpful in acutely or critically ill patients with
high suspicions of renal abscess and uncertain sonographic findings.
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Renal cortical abscess is part of the broad
spectrum of inflammatory renal lesions which range
from acute pyelonephritis to perinephric abscess. Renal
abscess is the localized suppurative process of the renal
parenchyma which arises from a confluence of many
smaller infectious foci or microabscesses. This larger
suppurative collection may remain in the cortex as an acute
or chronic process. The diagnosis of renal abscess is still
a challenging problem. Early manifestations are usually
non specific and non localizing. Although, renal abscess
is a less common disease but important consideration in
the differential dianosis of renal mass lesions. Excretory
urography and angiography have been the primary
methods used in evaluating patients with suspected renal
abscess. In the patient with abnormal urograms, such as
a renal mass, sonography and computed tomography have
largely supplanted angiography as the next imaging
method of choice. We report a retrospective review of
17 patients of suspected renal abscesses that were studied
by excretory urography, sonography and computed
tomography at the Chulalongkorn Hospital.

MATERIALS AND METHODS

During the period between January 1984 to June
1989, 17 patients were retrospectively evaluated with excre-
tory urography, sonography and computed tomography for
suspected renal abscesses. Each had sonography,11 had
excretory urography and 8 had computed tomography. The
diagnosis of a renal abscesses were confirmed by surgery
in 5 patients, 4 of them by open and drainage and 1 by
nephrectomy. One patient was dead from septicemia, one
proven by autopsy. One of our series had percutaneous
aspiration by sonographyic guidance. The other 10
patients, they did not require surgery or intervention
therapy and there was gradual clinical improvement after
prolonged antibiotic therapy.

The age incidence was between 16-78 years
with 16 female and 1 male. All of them had a clinical
presentation with an initial diagnosis of acute pyelonephri-
tis (fever, flank pain and documented urinary tract
infection) 4 of the 17 patients had bimanual palpable mass.
Ten patients had an underlying disease ; 8 with diabetes
mellitus, 1 in post partum periodand 1 with renal stone
that made them susceptible to infection »
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The sonography was performed on ccommercial-
ly available units using 3.5 MHz. transducer. The
standard examination of the kidney included multiple
coronal, longitudinal sections and sagittal and transverse
scans in the prone position. Computed tomography was
performed using a General Electric CT 8800 Scanner
before and after intravenous contrast material injection.
Contiguous scans were performed at 1 cm. interval
through the kidney region. The appearances of the renal
abscess were analysed for size, shape, location, extension
of the disease, excretory urographic change, sonographic
pattern and computed tomographic features with measured
attenuation values in pre- and post contrast study.

RESULTS

Of the 17 patients, 11 had solitary lesion and 6
had multiple ledions. Eleven patients had abscesses located
in the right kidney, 4 had abscesses of the left kidney and
2 patients had bilateral renal abscesses. The size of the
renal abscesses ranged from 0.5 to 6.0 cm. in diameter.
The most common organism in the patients with renal
abscesses was E.coli (5 patients). The bacterial culture
in the other patients were 1 with Staphylococcus aureus
and 1 with Beta Streptococcus group B. There was no
growth in both hemoculture and urine culture in 10

patients.
An excretory urography with and without

nephrotomogram was obtained in 11 patients. An
intrarenal mass effect causing amputation or stretching
of the pelvicalyceal system could be detected in 9 patients
(Figure 1). Faint excretion with enlarged kidney and
inhomogeneous nephrogram were found in 2 patients
(Figure 2). In all 17 patients who had sonography, the
abscesses appeared as well defined inhomogeneous
hypoechoic round masses with through transmission in
12 patients (Figure 3) and thick wall cystic masses
containing internal echo in 4 patients (Figure 4). One of
these 4 had fluid-fluid level in the abscess. Enlargement
of kidney with inhomogeneous parenchymal echo
was found in 1 patient (Figure 5). Extension of the renal
abscess beyond the kidney was demonstrated by sonogra-
phy in 4 patients. There were perinephric collection in
2 patients (Figure 6), 1 with supcapsular collection
(Figure 7) and another with extension to spleen with ab-
scess formation in the spleen (Figure 8). Sonographic ap-
pearances are summarized in Table I.

TABLE 1. Sonographic appearances of renal abscesses in 17 patients.

Inhomogeneous hypoechoic mass
Thick-wall cystic mass with internal echo

Enlarged kidney with inhomogeneous parenchymal echo

Perinephric collection
Subcapsular collection
Splenic extension with abscess formation

12 patients
patients
patient
patients
patient
patient

— s N = N
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Figure 1. Excretory urogram showed an intrarenal mass in the middle pole of the right kidney causing stretching
of the pelvicalyceal system (arrow head).

Figure 2. Excretory urogram with tomogram of multiple small renal abscesses revealed slight enlarged left kidney
with faint excretion and inhomogeneous nephrogram.

F3.5 G&5 C4 PW1D.

Figure 3. Coronal sonogram of the left kidney showed a well defined round inhomogeneous hypoechoic mass
with through transmission (A) in the upper pole of the left kidney. There was pressure effect upon
the adjacent pelvicalyceal system.
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Figure 4. A. Coronal sonogram of the right kidney demonstrated a well defined round thick-wall cystic mass
containing internal echo (A) in lower pole of the right kidney.
B. when changing the position, there was fluid-fluid level in this thick wall cystic mass. (arrow head).

Figure 5. Coronal sonogram of the left kidney showed a slightly enlarged kidney with inhomogeneous
parenchymal echo and mild stasis of the pelvicalyceal system.
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Figure 6. Coronal sonogram of the left kidney revealed a hypoechoic mass of abscess in the middle pole of
the kidney (A). There was perinephric collection in the superolateral aspect of the kidney (arrow head).

Figure 7. Coronal sonogram of the left kidney showed a well defined hypoechoic mass in the middle part of
the kidney (A) with evidence of subcapsular collection (arrow head).
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Coronal sonogram of the splenic region revealed a hypoechoic mass in the spleen (arrow head). Partially

visualized upper pole of the left kidney showed an inhomogeneous hypoechoic mass (arrow) which
represents the renal abscess, with extension beyond the kidney to the spleen and formation of the

splenic abscess.

With computed tomography, the renal abscesses
characteristically appeared as a well defined low density
parenchymal lesion that was not enhanced after in-
travenous injection of contrast material in 7 patients
(Figure 9A). In 5 of these, an enhancing rim around the
mass was detected on the contrast-enhanced scan (Figure
9B). We found 1 patient with thick wall cyst with septation
(Figure 10).

TABLE II.

Low density mass with rim enhancement
without rim enhancement

Thick-wall cyst with septation

Thickening of Gerota’s fascia

Perinephric collection

Subcapsular collection

Edematous perirenal fat

Extension to spleen with splenic abscess

Computed tomography revealed extension of the renal
abscesses as thickening of the Gerota’s fascia in 5 patients,
edematous perirenal fat in 3, subcapsular collection in 2
(Figure 11) perinephric collection in 2 (Figure 12) and
extension to spleen with formation of splenic abscess in
1 (Figure 13). Computed tomographic findings are
summarized in Table II.

Computed tomographic findings in 8 patients.

patients
patients
patient

patients
patients
patients
patients
patient
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Figure 9. A. The pre-contrast CT scan showed hypodensity mass in the left kidney (arrow head).
B. The post contrast study revealed non enhancement of the center of the renal abscess with peripheral
enhancement (arrow head).

Figure 10. CT scan of the kidney with post contrast injection demonstrated thick-wall cyst with septation (A)
in the right kidney with enlarged right kidney.
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Figure 11. CT scan focused of the left kidney demonstrated subcapsular collection.

Figure 12. A. CT scans of the upper pole of the left kidney showed enlarged left kidney with two hypo-
echoic masses in the upper pole of the left kidney (A), with perinephric collection (square
block), thickening of the Gerota’s fascia (arrow head) and edematous perirenal fat.

B. CT scan of the plane 1 cm. above the figure 12A. revealed evidence of perinephric collection
extension to the superior aspect of the left kidney (square block).
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Figure 13. CT scan of the same patient in figure 12. showed ill-defined border of hypodensity mass in the spleen
(A) which proved to be a splenic abscess from renal extension.

DISCUSSION

Renal abscess in an infrequent encountered
condition. The diagnostic strategy for evaluation of renal
abscess should be carefully planned to achieve the correct
diagnosis with the fewest tests. Renal abscess is the
localized suppurative process of the renal parenchyma
which arsie from a confluence of many small infections
foci. There are 2 major pathogenic mechanisms for the
development of renal abscess, the most common being
ascending infection from the lower to the upper urinary
tract, then into the renal parenchyma. In this case,
offending organisms are those which are commonly found
in urinary tract infections (i.e., Escherichia Coli,
Proteus and Pseudomonas). Uncommonly, there may be
hematogenous seeding extrarenal sources, such as cutane-
ous, dental or pulmonary infections. The organism
responsible is almost always Staphylococcus aureus.
Lymphogenous spread, although probable, has not yet
been proven experimentally.(1-3) The infecting organism
localizes to the renal cortex more commonly than to the
medulla because of the richer blood supply, lowere
interstitial pressure and more confluent lymphatics. Once
an intrarenal abscess is present, it may perforate the renal
capsule to form a perinephric abscess, perforate to the
renal collecting system and manifest as pyuria or remain
as chronic intraparenchymal abscess(). Of our patients,
1 had focal renal abscess secondary to the latter process
but of unknown primary source. There were 5 patients
with positive culture for E.Coli and 1 for beta
streptococcus group B. Development of renal abscess in
these groups of patients were from ascending infection
from urinary tract. Upto 20% of patients with renal
abscess have negative bacterial culture®. We found
sterile bacterial culture in 10 of 17 patients.

Renal abscess may occur in a patient of any age
group and usually unilaterally. There were unilateral renal
abscess in 15 patients and bilateral in 2 patients in our
series ; 16 of 17 patients of our series were female.
Diabetes mellitus was the most common predisposing
factor which we found in 8 of 17 patients. We had only
1 patient with predisposing factor from post partum
period. The predisposing factor of the male patient was
renal stone. The most common clinical presentaion of our
series were fever with chill, flank pain,leukocytosis and
white blood cell in urine analysis. Four of 17 had renal
enlargement.

In the past, renal abscess was associated with a
heavy mortality rate of up to 20%®), but in recent years
this rate has decreased significantly to 0 to 2% (7). This
event has been possible mainly because of the development
of broadspectrum antibiotics, and more rapid and accurate
diagnostic techniques including plain film of abdomen,
excretory urography, sonography and computed
tomography.

Radiological evaluation should begin with a plain
film of the abdomen. Radiopaque stone or collection of
air bubbles in the renal region can be detected. We had
1 male patient with right renal stone. We did not find
intrarenal gas abscess as reported by Sharma et al(®.
Excretory urography is the next modality in the evaluation
of the patient with renal abscess except in the case of renal
failure but it is a non specific procedure. Excretory
urographic findings of the renal abscess has been reported
elswhere®-19). Radiologic findings depend on stage of the
abscess and the type of extension that has occured. The
most common urographic findings in our series are bulge
in outline of the kidney and stretching or distortion of the
pelvicalyceal system due to localized single large abscess
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(9 in 11 patients). These urographic findings were also
detected by other authors.(10:12.15,16) However, these
features were indistinguishable from other renal mass such
as renal cyst or renal tumor. If there were multiple small
renal abscesses the kidney might appear enlarged and
swollen with faint or no opacification similar to severe
acute pyelonephritis®-11), We found 2 patients with these
radiological patterns, 1 of whom had small abscesses of
size about 0.5-1 cm. which could be detected by computed
tomography. Sonography also missed these small
abscesses. The other had renal abscesses of about 2
cm. in size which was demonstrated by sonography.
Rabinnowitz et al. reported 6 patients with acute renal
carbuncle. They found faint visualization of the collection
system in 5 of 6 patients and 1 with mass effect by
excretory urography(1®). We also confirmed the prior
impression of other authors that excretory urography is
not a sensitive and specific method for visualizing early
small renal abscesses®11). The number of positive
urogram increases as the mass becomes large and more
defined.

Renal sonography can be used to identify the
different phases of renal infection. The examination is not
affected by poor renal function or allergy of contrast
material. Sonographic appearanes of renal abscess have
been well described.(12:15.1720) The most common
sonographic features of renal abscess in our series were
well defined round inhomogeneous hypoechoic mass with
increased through-transmission (12 of 17 patients). We
found irregular thick walled cystic mass containing
internal echo in 4 patients. These were consistent with
the sonographic findings of renal abscess as described by
other authors.(12:15,17.19.20) We missed the multiple
small renal abscesses in 1 patient by sonography in whom
the abscesses were smaller than 1 cm. Hoddick et al
reported that the abscesses missed by sonography in their
series were all 2 cm, or smaller. The presence of internal
echoes presumably was related to the degree of loculation
of the pus!® and amount of the debris20. Masses greater
than 2 cm. in diameter are usually demonstrated by
sonography.(12:19) This is keeping with our experience,
as the small abscesses missed by sonography in our
series were all smaller than 1 cm. We found enlarged
kidneys with inhomogeneous parenchymal echo in these
patients. Differentiating renal abscess from the other renal
mass remains a problem. Usuaily renal cell carcinoma
appears as an echogenic mass.?! Sonography will not
differentiate between renal abscess and hypernephroma
when important central necrosis has occured.(22)
However, clinical signs and symptoms of inflammatory
process such as fever, flank pain, increased white
blood cell count and urinary tract infection may be
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helpful in diagnosis of abscess. Rapid sequential changes
of sonographic features are the hallmark of an infection
and will usually exclude neoplasm from the differential
diagnosis. For the acute focal nephritis (lobar nephronia),
the typical sonographic feature is a sonolucent poorly
marginated mass containing low-level echoes that
disrupt the corticomedullary junction with poor
transmission.(16.18,20)

Computed tomography is the other non-invasive
method of determining the presence, nature and extent
of renal mass. The computed tomographic findings of
renal abscess have been reported,(1,3:15:18,19,23) The most
common computed tomographic finding of renal abscess
in our series was a well defined, rounded low density mass
within the renal parenchyma with a variable amount of
contrast enhancement of the border around the lucent area
(5 of 8 patients) which was similar to other previous
reports. (1,3:14,15.18.23) The lucent area itself would
not enchance to any significant degree. This usually
indicated necrosis within the renal abscess. The peripheral
enhancement of the renal abscess resulted from the
luxuriant perfusion of the contrast medium through the
dilated, inflammed vessels in the abscess wall. We found
2 patients with a well defined low density mass of abscess
and without wall enhancement. Morehouse et al also
reported that the wall of the renal abscess demonstrated
enhancement in 1/3 to 1/2 of the cases.(14) One patient
with thick-walled cyst, with septation was observed in our
series but has not been described in other series. This
pattern of may have been due to an infected renal cyst
turning into a renal abscess. The presence of gas within
the mass helped to confirm the renal abscess.(®.!5
However, we did not find any abscess containing gas.
Computed tomography also aided in the distinction
between acute focal bacterial nephritis, tumor and renal
abscess. Computed tomography also depicts the poorly
marginated wedge area of same or less density than
normal parenchyma, with patchy or inhomogeneous
enhancements in acute focal bacterial nephritis, and witout
liquefaction and no extension beyond the kidney in acute
bacterial nephritis in contrast to the frank renal ab-
scess.(18:23) Typical computed tomographic features of renal
cell carcinoma include isodensity with the noraml renal
parenchyma on the plain scan, strong and anarchic
enhancement after bolus intravenous injection of the
contrast material, and relative hydodensity on the delayed
scan. In central necrosis, the center of the lesion becomes
hypodense, without enhancement. Enhancement of the
tumor tissue, surrounding the central necrotic area with
liquid density can mimic renal abscess.??2) However,
thickening of the Gerota’s fascia can be noted in the renal
abscess.
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Computed tomography and sonography demon-
strated extension of the renal abscess beyond the kidney,
such as perinephric collection, subcapsular collection and
extension to spleen with formation of splenic abscess.
Computed tomography depicted thickening of Gerota’s
fascia and edematous perirenal fat while sonography failed
to demonstrate such extension. Thickening of the Gerota’s
fascia is sensitive but non-specific that also may be seen
in trauma, pancreatitis and adjacent malignancies. The
perinephric extension of the renal abscess is the common
extension beyond the kidney. Splenic extension and
subcapsular abscess as complications of the renal abscess
are rare. Reiber et al reported a case of splenic abscess
resulting from perinephric abscess in a patient with
staghorn calculus.@¥ Zatuchni et al reported the renal
subcapsular abscess in a diabetic female patient.?>
Sonography was accurate in defining a renal abscess but
the extent of disease and anatomical detail were better with
computed tomography.®

The successful management of renal abscess is
based on early diagnosis and early treatment. Ten of
17 patients in our series were clinically improved
after aggresive antiobiotic therapy. Hantman et al
have demonstrated successful nonsurgical treatment
of a cortical renal abscess with aggresive antibiotic
therapy. If the patient has acceptable response to
intravenous antibiotics, the lesion may be followed by
serial sonography. However, if there is any evidence of
extension of the abscess beyond the renal capsule or if
the patient’s condition deteriorates, drainage should be
accomplished with open surgery or a percutaneous
techniques(!3). The other authors accepted that the basis
for effective therapy of the renal abscess is early diagnosis
and drainage.(14-16:19:26.27) Since 1973 sonographic
guided percutaneous drainage and more recently computed
tomographic guided aspiration have become popular and
attractive procedures for the definitive treatment of renal
abscess. (13,14,16,19.26,27) These procedure avoid the risk
of open surgery and decrease significantly the cost and
hospitalization. Percutaneous diagnostic needle aspiration
can provide specific cytologic or bacteriologic proof of
infection. Sonography can be used as the guidance
procedure if the lesion is located superficially (within 5
cm. from the skin), or if it is located in a noncritical
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