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Recent clinical overview of renal and perirenal abscesses in 56
consecutive cases
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Background/Aims: The aim of this study was to examine the recent clinical trends and antibiotic susceptibilities of the
causative microorganisms in renal and perirenal abscesses, and to elucidate the factors associated with treatment
strategies,

Methods: We retrospectively analyzed 56 patients who were diagnosed with renal and perirenal abscesses at our
hospital from January 2000 to September 2007,

Results: The mean age of the patients was 535 years, and a female predominance of patients (75%) was observed,
Diabetes mellitus (44.6%) was the most common predisposing condition, The mean duration of symptoms before
diagnosis was 11.6 days, and fever (75%) was the most common symptom,. Escherichia coli (44%) and Klebsiella
pneumoniae (28%) were common pathogens, and the rates of susceptibility of £ col isolates to ampicillin, cephalothin,
cefotaxime, trimethoprim-sulfamethoxazole, ciprofloxacin, gentamicin, and imipenem were 18 2%, 27 3%, 72.7%, 72.7%,
63.6%, 63.6%, and 100%, respectively, Abscesses were classified according to the location as follows: renal abscess
(n=31, 55.4%) and perirenal abscess+renal abscess (n=25, 44 6%). In the renal abscess group, the infection rate of
gram-negative organisms was higher than in the perirenal abscess group. Patients were also divided according to the
treatment modality: antibiotics only (n=20, 35.7%) and percutaneous intervention or surgery (n=36, 64 3%). Patients who
had a perirenal abscess or a large renal abscess required more invasive treatment,

Conclusions: This study revealed somewhat different results from those of previous studies, Clinical and microbial
differences were observed between the renal and perirenal abscess groups, Abscess location and the size of the renal
abscess were the factors associated with treatment strategies.
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INTRODUCTION

Renal and perirenal abscesses are rare disease entities
resulting from infections in or surrounding the kidneys, In the
past, they were associated with significant morbidity and
mortality, which was in part due to their obscure symptoms and
lack of detection using low-quality imaging systems'™®. Recently,
computed tomography (CT) and magnetic resonance imaging

(MRI) have become more available, and the quality of renal
ultrasound examinations has increased, These advances in
imaging techniques have led to earlier diagnoses of renal and
perirenal abscesses, Furthermore, novel antibiotics and current
percutaneous drainage techniques have reduced surgery- related
morbidity and mortality®'?.

In the pre-antibiotics era, hematogenous spread of
Staphylococcus aureus was the most common cause of renal
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and perirenal abscesses, Since the 1960s, however, infection by
aerobic gram-negative bacili has become the most common
cause of infection, Escherichia coli and Klebsiella pneumoniae
are presently the most frequently isolated organisms'" "%,

Since 1980, several Korean studies have examined the clinical
features of renal and perirenal abscesses” ™. The latest report
was an analysis of 34 patients with renal and perirenal
abscesses by Choi et al. in 2002'

The purpose of our study was to examine the recent clinical
trends of renal and perirenal abscesses that were diagnosed
after the year 2000 in Korea and to compare our results with
those of recent foreign studies. Furthermore, we examined the
causative organisms along with their antimicrobial suscep-
tibilities, and compared these data with those of several recent
studies that analyzed community-acquired acute pyelonephritis
(CA-APN), This study was also planned to explore the factors
that affect treatment modalites for renal and perirenal
abscesses.

MATERIALS AND METHODS

Subjects

This study was performed retrospectively and was based on
the medical records of patients who admitted to our hospital
from January 2000 to December 2007, Fifty-nine patients were
diagnosed with renal and perirenal abscesses during this period,
Fifty-six patients were enrolled for the final analysis after
excluding three who had tuberculous abscesses,

Collections of records and analyses

Age, gender, the underlying conditions, the duration of
symptoms prior to diagnosis, the symptoms and physical
findings at admission, and the laboratory results were obtained
from the records, Furthermore, the radiological features of the
abscesses, the causative organisms and their sensitivities to
antibiotics, the diagnostic and treatment modalities, and the
clinical outcomes were also collected.

On the basis of the radiologic findings, a renal abscess was
defined as  “an abscess confined only to the renal
parenchyma,” and a perirenal abscess was defined as “an
abscess between the renal capsule and Gerota’ s fascia” A
renal abscess together with a perirenal abscess was termed a
mixed abscess.

The abscess size was determined radiologically by measuring
the longest diameter of the largest abscess., The abscesses of
three patients were not measurable due to their extensive
involvement or lack of a radiologic image, Renal abscesses were
classified into three groups according to the size of abscess as
follows: (3 ¢cm, 375 cm, and )5 cm,
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The patients were divided according to the location of
abscess into the renal abscess group and the perirenal abscess
group, and we compared the clinical characteristics between the
two groups, The renal abscess group consisted of patients with
renal abscess alone, and the perirenal abscess group included
patients with perirenal abscess alone and mixed abscess,

Additionally, we classified the patients into two groups to
explore the factors that were involved in deciding treatment
modalities: the antibiotics-only group and the intervention group
(i.e., percutaneous drainage, aspiration, or surgical treatment).

Statistics

All continuous variables were expressed as means+SD, and
the proportions were expressed as numbers (%), Comparisons
between two groups were performed using the Mann-Whitney
(Hest and Fisher s exact test, as appropriate, Comparisons
among three groups were performed using the Kruskal-Wallis
test and the chi-square test, The computer software used for
statistical analysis was SPSS® (version 11.5; SPSS Inc., Chicago,
IL, USA), A p value of (005 was considered statistically
significant.

RESULTS

Patient characteristics (Table 1)

The average age of the patients was 53.5+13.8 years, There
were 14 males (25%) and 42 females (75%) with a male-to-
female ratio of 1:3,

Twenty-five patients (44.6%) had diabetes mellitus, which was
the most common predisposing condition, The other
predisposing conditions were as follows: liver cirrhosis (n=7,
12.5%), renal stones (n=3, 5.4%), chronic renal insufficiency
(n=3, 54%), an immunosuppressed state (n=3, 5.4%), ureteral
obstruction (n=2, 3.6%), chronic urinary retention (n=2, 3.6%),
renal cysts (n=2, 3.6%), and malignancy (n=2, 3.6%).

The average duration of symptoms prior to admission was
11.6+9.0 days. The most common presenting symptoms were
fever (n=42, 75%) and chills (n=35, 62 5%). Other presenting
symptoms were as follows: abdominal pain (n=26, 46.4%),
anorexia (n=21, 37.5%), and dysuria (n=5, 8,9%), Upon physical
examination, a knocking tenderness of the costovertebral angle
(CVA) was the most common physical finding (n=42, 75%). The
mean systolic and diastolic blood pressures at admission were
11394213 mmHg and 700+13.3 mmHg, respectively, and
four patients (7.1%) were in a hypotensive state with their
systolic blood pressure less than 90 mmHg.

The mean blood leukocyte count was 15,331+£8,738/L, the
mean hemoglobin level was 106+2.0 g/dL, and the platelet
count was 291_6i162,1x109/L, The mean serum chemistry
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Table 1, Patients' characteristics

Variables Total Renal abscess Perirenal£renal abscess pvalue
(n=56) (n=31) (n=25)
Age (years) 535+138 519+140 554+135 NS
Male (n, %) 14 (25.0) 5 (16.1) 9 (30.0) NS
Underlying disease
Diabetes mellitus (%) 25 (44.6) 12 (38.7) 13 (52.0) NS
Liver cirrhosis (%) 7 (12.5) 4 (12.9) 3 (12.0) NS
Renal stone (%) 3 (56.4) 1 8.2 2 (8.0 NS
Chronic renal insufficiency (%) 3 (56.4) 0 (0) 2 (8.0 NS
Immunosuppression (%) 3 (5.4 2 (6.5) 1 4.0 NS
Ureteral obstruction (%) 2 (3.6) 182 140 NS
Chronic urinary retention (%) 2 (3.6) 1 8.2 1 4.0 NS
Renal cyst (%) 2 (3.6) 2 (6.5) 0 (0) NS
Malignancy (%) 2 (3.6) 1@3.2) 1(4.0) NS
Duration of symptoms (days) 116+90 93+91 144+82 0.004*
Symptoms
Fever (%) 42 (75.0) 27 (87.1) 15 (60.0) 0.019*
Chills (%) 35 (62.5) 25 (80.6) 10 (40.0) 0.002*
Abdominal pain (%) 26 (46.4) 13 (41.9) 13 (52.0) NS
Anorexia (%) 21 (37.5) 14 (452) 7 (28.0) NS
Lethargy (%) 14 (25.0) 10 (32.3) 4 (16.0) NS
Lumbar pain (%) 12 (21.4) 5 (16.1) 7 (28.0) NS
Nausea & vomiting (%) 9 (16.1) 6 (19.4) 3 (120 NS
Dysuria (%) 5 (8.9 3 9.7 2 (8.0 NS
Physical findings
Painful percussion of CVA (%) 42 (75,0 24 (77 4) 18 (72.0) NS
Blood pressure
Systolic blood pressure (mmHg) 1139+213 11214201 116.3+228 NS
Diastolic blood pressure (mmHg) 700+133 68.1+140 723+124 NS
Hypotension (%) 4.(71) 2 (6.5) 2 (8.0 NS
Laboratory findings
WBC count (/L) 15,331+8,738 13,392+8,179 17,734+8,971 0.014*
Hemoglobin (g/dL) 106+2.0 106+22 104+16 NS
Platelet count (*10%/L) 291 6+162 1 2400+144 3 3556+162.8 0.009*
BUN (mg/dL) 23.7+32 1 204+210 277+422 NS
Creatinine (mg/dL) 15+15 1.3+08 18+21 NS
Serum albumin (mg/dL) 27+07 28+07 24+06 0,017
ESR (mm/h) 841+343 79.3+31.0 90.0+33.0 NS
CRP (mg/dL) 13.7£87 13.1£85 145+87 NS
Hematuria (%) 32 (567.1) 19 (61.3) 13 (52.0) NS
Pyuria (%) 33 (68.9) 17 (54.8) 16 (64.0) NS
Positive leukocyte esterase (%) 22 (39.9) 13 (32.3) 12 (48.0) NS

CVA, costovertebral angle; WBC, white blood cell; BUN, blood urea nitrogen; ESR, erythrocyte sedimentation rate; CRP, C-reactive

protein; NS, not significant

*Indicates statistically significant differences between the renal and perirenal abscess groups,

values were as follows: blood urea nitrogen, 23.7+32.1 mg/dL;
creatinine, 1.5+15 mg/dL; and albumin, 2.7+07 mg/dL, The
mean erythrocyte sedimentation rate was 84 1+34 .3 mm/h, and
the C-reactive protein level was 13,7+8.7 mg/dL, Urine analysis
of 56 patients showed that 33 (568.9%) had pyuria, 32 (57.1%)
had hematuria, and 22 patients (39.3%) were positive for
leukocyte esterase,

Radiologic findings (Tables 2, 3)
Nine patients (16.1%) were diagnosed using ultrasonography

(US) alone, and 33 (58%) were diagnosed by CT alone, 11
patients (19.6%) needed both US and CT for making the
diagnosis, and MRI was useful in three patients (5.4%) to
differentiate abscesses from other renal diseases, An intravenous
pyelogram (IVP) was acquired in only one patient,

For three patients, it was impossible to measure the size of
abscess because one patient had a ruptured renal abscess with
extensive peritonitis, and two patients had only radiologic reports
without images. Excluding these three patients, the mean size of
the abscesses was 65+7.0 cm (range: 0.5-32 cm).



Table 2, Radiographic findings of renal and perirenal abscesses
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Table 3, Characteristics of renal abscesses

- Total Variables n=31
Variables (n=56)
Abscess size (cm) 65+70 Abscess Slfe
Abscess location (3 cm (%) 14 (45.2)
Renal abscess (%) 31 (55.4) 35 cm (%) 14 (45.2)
Perirenal abscess (%) 4 .(7.1) Y 5 cm (%) 3 (9.6)
Renal + perirenal abscess (%) 21 (37.9) Abscess number
Abscess side 1 (%) 16 (51 6)
Left (%) 30 (53.6) o )
Right (%) 21 (37.5) 2t 6 (19.4)
Both (%) 5 (89) 23 (%) 990
Table 4, Results of culture in renal and perirenal abscesses
Organisms Total Renal abscess Perirenal£renal abscess value
9 n=25 n=13 n=12 P
Gram-negative organism (%) 19 (76.0) 12 (92.3) 7 (568.4) 0.04*
Escherichia coli (%) 11 (44.0) 9 (69.2) 2 (16.8) 0.03*
Klebsiella pneumoniae (%) 7 (28.0) 3 (23.1) 4 (33.3) NS
Alcaligenes faecalis (%) 1 (4.0 0 (0 1(8.3) NS
Gram-positive organism (%) 6 (24.0) 1(7.7) 5 (41.6) NS
Staphylococcus aureus (%) 4 (16.0) 0 (0 4 (33.3) NS
Staphylococcus saprophyticus (%) 1 (4.0 1(7.7) 0 (0) NS
Streptococcus agalactiae (%) 1 (4.0 0 (0) 1 (8.3 NS

*Indicates statistically significant differences between the renal and perirenal abscess groups,

Of the 56 patients, renal abscesses were found in 31 patients
(55.4%), perirenal abscesses were found in four patients (7.1%),
and 21 patients (37.5%) had mixed abscesses, Thirty patients
(63.6%) had left-sided abscesses, 21 patients (37.5%) had
right-sided abscesses, and both kidneys were involved in five
patients (8.9%). For the 31 cases of renal abscesses, 14
patients (45.2%) had abscesses smaller than 3 cm, 14 (45.2%)
had lesions ranging from 3 to 5 c¢m, and three patients (9.6%)
had lesions greater than 5 cm_ Sixteen patients (51.6%) had a
single lesion, six patients (19.4%) had two lesions, and multiple
abscesses (three or more) were found in nine patients (29.0%),

Results of culture and antimicrobial susceptibility

(Table 4, 5)

The microbial culture results from the urine, blood, and
abscess were available for 52, 48, and 30 patients, respectively.
Urine cultures were positive in 14 patients (26.9%), blood
cultures were positive in eight patients (16.7%), and 15 patients
(560.0%) had positive culture reports from the abscesses, The
most frequently isolated pathogen was £ cofi (11 cases, 44%).
Others were K pneumoniae (n=7, 28%) and S. aureus (n=4,
16%), Three cases were caused by Alcaligenes faecalss,
Staphylococcus  saprophyticus, or Streptococcus agalactiae,
respectively,

The rates of antimicrobial susceptibility 11 £ coli isolates to

ampicillin, cephalothin, cefotaxime, trimethoprim-sulfamethoxazole,
ciprofloxacin, gentamicin, and imipenem were 182%, 27 3%,
72.7%, 72 7%, 63.6%, 63.6%, and 100%, respectively. In five A
pneumoniae isolates, the rates were 0%, 80.0%, 100.0%,
80.0%, 100.0%, 100.0%, and 100.0%, respectively. All four S
aureus were resistant to penicillin, but were susceptible to
methicillin,

Comparison of antimicrobial susceptibility between the

abscess and CA-APN in £, coli (Table 6)

We compared our antimicrobial susceptibility results from the
E. coli isolates with those of recent Korean studies that
investigated CA-APN®?® The £ colf isolates from our study
were relatively resistant to ampicillin, cephalothin, cefotaxime,
ciprofloxacin, and gentamicin, but were more susceptible to
trimethoprim-sulfamethoxazole, Similar to previous studies rates
of susceptibility to imipenem for £ coli were 100%.

Treatment modalities and outcomes

All 56 patients were treated with antibiotics irrespective of
other interventions, Twenty patients (35.7%) were treated with
antibiotics alone, Among the 30 patients who received
percutaneous interventions, 11 patients (19.6%) were subjected
to percutaneous needle aspiration of the abscess, and 19
patients (33,.9%) underwent percutaneous catheter drainage of
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Table 5, Antimicrobial susceptibility of the cultured organisms

AMP CPT CTX BAC CFN GM IMP
Escherichia coli
1 R R R S R R S
2 R R S S S S S
3 R R S S R S S
4 S S S | R S S
5 R | S S S S S
6 S R | S S | S
7 R | S S S S S
8 R R S S S S S
9 R S S R S R S
10 R R R R S R S
11 R S S S R S S
Susceptibility rates (%) 18.2 273 727 727 63.6 63.6 100.0
Klebsiella pneumoniae
1 R S S S S S S
2 R R S S S S S
3 R S S S S S S
4 R S S | S S S
5 R S S S S S S
Susceptibility rates (%) 0 80.0 100.0 80.0 100.0 100.0 100.0

AMP, ampicillin; CPT, cephalothin; CTX, cefotaxime; BAC, trimethoprim-sulfamethoxazole; CFN, ciprofloxacin; GM, gentamicin; IMP,

imipenem; S, sensitive; R, resistant

Table 6, Comparison of the antimicrobial susceptibility rates (%) of Escherichia coli among our study and previous studies investigating

community-acquired acute pyelonephritis

Studies No. of patients AMP (%)  CPT (%)  CTX (%) BAC (%) CFN (%)  GM (%)  IMP (%)
Study 1 11 18.2 273 72.7 727 63.6 63.6 100
Study 2 554 383 583 995 62.1 86.3 813 100
Study 3 217 297 60.3 80.2 83.1 100
Study 4 122 27.3 35.2 100 489 76.1 798 98 4

Study 1, Our study; Study 2, Wie et al®®; Study 3, Kim et al®”; Study 4, Lee et al®

Abbreviations: No., number; AMP, ampicillin;
ciprofloxacin; GM, gentamicin; IMP, imipenem

CPT,

the abscess, Surgical drainage was performed in two patients
(3.6%); one patient had a renal abscess diagnosed after
laparotomy and the other had a perirenal abscess combined
with extensive peritonitis, Nephrectomy was performed in four
patients (7.2%) for the following reasons, excluding one case for
which the operative cause was not described: an extensive
perirenal abscess due to staghorn calculus, a perirenal abscess
combined with a renal pelvic stone, and an extensive perirenal
abscess that had no response to initial percutaneous drainage,
Of the 56 patients, 53 patients (94.6%) showed clinical
improvement and were discharged from the hospital, but three
patients (5.4%) died due to refractory sepsis.

Comparisons between the renal and perirenal abscess
groups
1) Patients’ characteristics and laboratory findings (Table 1)

There were no differences in the patients’ age, gender, and

cephalothin;

CTX, cefotaxime; BAC, trimethoprim-sulfamethoxazole; CFN,

predisposing conditions between the renal and perirenal abscess
groups, The perirenal abscess group had a longer duration of
symptoms prior to admission than the renal abscess group
(144+82 days vs, 9.3+9.1 days, p=0.004), Fever and chills
were more commonly observed in the renal abscess group than
in the perirenal abscess group (p=0.019, p=0.002, respectively).
The perirenal abscess group had a higher leukocyte count
(17,734+8,971/L vs, 13,392+8,179/L, p=0.014) and a lower
serum albumin level (24+£06 mg/dL vs, 28+0.7 mg/dL,
p=0.017). A significant difference in the platelet count was found
between the two groups, but both groups had platelet count
within the normal range,

2) Culture results (Table 4)

In the renal abscess group, 13 organisms were isolated.
These included £ coli (n=9, 692%), K pneumoniae (n=3,
23.1%), and S saprophyticus (n=1, 7.7%). In the perirenal
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Table 7, Patient characteristics and abscess features according to treatment modality

Antibiotics alone

Antibiotics + intervention

Variables (n=20) (n=36) p-value
Age (years) 524+138 541+139 NS
WBC count (/L) 14,791+8,569 15,630+8,936 NS
Platelet count (*109/L) 2031+121.0 340.7+162 5 0.002*
Albumin (mg/dL) 28+07 26+07 NS
ESR (mm/h) 792+36.1 86.8+29.8 NS
CRP (mg/dL) 137+92 137+83 NS
Duration of symptom (days) 101+938 125485 NS
Fever (c) 371+10 374+09 NS
Chills (%) 14 (70.0) 21 (58.3) NS
CVA tenderness (%) 15 (75.0) 27 (75.0) NS
Diabetes mellitus (%) 8 (40.0) 17 (47.2) NS
Abscess location

Renal abscess (%) 16 (80.0) 15 (41.7) 0.,004*

Perirenal£renal abscess (%) 4 (20.0) 21 (58.9) 0.004*

WBC, white blood cell; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; CVA, costovertebral angle; NS, not significant
*Indicates statistically significant differences between the antibiotics-only group and the intervention group.

Table 8, Size of renal abscess according to treatment modality

Antibiotics alone

Antibiotics + intervention

n=16 (%) n=15 (%) prvalue

Size of renal abscess 0.004*
(3 cm 11 (68.8) 3 (20.0)
35 cm 5 (312 9 (60.0)
»5 cm 0 (0) 3 (20.0)

*Indicates statistically significant differences between the antibiotics-only group and the intervention group.

abscess group, the 12 causative organisms mainly consisted of
S. aureus (n=4, 33.3%), K pneumoniae (n=3, 33.3%), and E
coli (n=2, 16.8%). The infection rate by gram-negative organisms
was higher in the renal abscess group(p=0.04). Especially,
infections by £ coli were more common in the renal abscess
group (p=0.03).

Comparisons between the two groups divided according to

treatment modality (Tables 7, 8)

All 56 patients were divided according to their treatment
modality into two groups: the antibiotics-only group (n=20) and
the antibiotics plus intervention group (n=36). In the perirenal
abscess group, four patients (20%) were treated with only
antibiotics, and 21 patients (58 .3%) underwent additional
percutaneous interventions or surgery, which revealed that more
invasive treatment was needed in the perirenal abscess group
compared to the renal abscess group (0=0.004). A higher
platelet count was noted in the antibiotics plus intervention
group, but both groups had a normal platelet count, Other
differences were not found between the two groups,

In the renal abscess group (n=31), 16 patients were treated
with antibiotics only, These patients had abscesses (3 cm
(n=11, 68.8%) and 375 cm (n=5, 31.2%) in diameter, The 15

patients treated with additional interventions had renal abscesses
as follows: (3 cm (n=3, 20,0%), 375 cm (n=9, 60.0%), and )5
cm (n=3, 20.0%) in diameter, Hence, interventions were needed
in patients with larger-sized renal abscesses (p=0.004).

DISCUSSION

A renal abscess is confined to the renal parenchyma and is
known to develop from ascending infections of the lower urinary
tract or by hematogenous seeding from primary infected sites, At
present, ascending infections account for more than 75% of all
renal abscesses, and this usually involve medulla by
gram-negative organisms, In contrast, renal abscesses that
develop by hematogenous bacterial seeding most often cause
cortical abscesses, and this is most commonly associated with
S aureus"® %" A perirenal abscess is a pocket of pus in the
perinephric space between the renal capsule and Gerota’ s
fascia that results from either a rupture of a renal abscess or the
hematogenous spread of infection, Aerobic gram-negative
organisms are the common cause of perirenal abscesses
resulting from ruptured renal abscesses, whereas gram-positive
organisms such as S, aureus are the common pathogens of the
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hematogenous spread of infection'" ™%,

The mean age of the patients in this study was 535+138
years, which was higher than that of previous Korean studies
before 2000 in which the mean ages were between 27 and 34
years” "' However, a recent study by Choi et al. in 2002'"
reported that the mean age of the patients in their study was
52 9 years, which is consistent with our current study, In Brazil,
Coelho et al. reported that the mean patients’ age in their
study was 41.1 years'®, A similar male-to-female ratio or a slight
female predominance of the disease has been noted, but this
current study showed a marked female predominance with a
male-to-female ratio of 1:3"9

In previous foreign studies, urinary obstructions and renal
stones have been documented as common underlying
conditions, with an incidence of 21750%"%*“ and 24~
54%'"?Y  respectively. However, this study showed that systemic
diseases such as diabetes mellitus (44.6%) and liver cirrhosis
(12.5%) were much more common than renal or urologic
disorders (16.1%). This is similar to results obtained by Choi et
al.™ in which urologic disorders had an incidence of 14.5%.

Vague symptoms and nonspecific physical findings have been
documented that make the early diagnosis of renal and
perirenal abscesses difficult'; the mean duration of symptoms
prior to diagnosis was 11,6+9.0 days (range: 3-45 days) in this
study. Similar to previous studies® %" fever (75%) was the
most common symptom at the time of admission, but abdominal
pain (46.4%), including flank pain, had a relatively low incidence,
Chills (62.5%) were the second most frequent symptom,
whereas the incidence of chills was 9% in the report by Coelho
et a'¥ Furthermore, we were unable to find any Korean studies
that reported incidence of chills, Knocking tenderness on the
CVA was present in 75% of the patients, which was the most
common physical finding.

To establish an accurate diagnosis of renal and perirenal
abscesses, US, CT, and both were performed for 16.1%, 58%,
and 196% of the patients, respectively, Of the 56 patients,
78.5% of the patients required CT, and this proportion was
higher compared to previous studies® '? This suggests that the
role of CT to diagnose renal and perirenal abscesses has been
increasing, MRI was useful in 5.4% of the patients to differentiate
renal or perirenal abscesses from other renal diseases,
Moreover, the improved quality of ultrasound examinations and
the widespread availability of CT facilitate easy diagnoses of
renal or perirenal abscesses, Although US is noninvasive, CT has
been documented to be superior to US for diagnosing renal or
perirenal abscesses, with an accuracy rate of 90 ~ 100%"  *" %9,
CT has the ability to allow detection of small-sized abscesses
and helps differentiate abscesses from other mass-like lesions,
Nevertheless, MRI is more sensitive and specific than CT for
surveying renal lesions, Due to its high cost and low

accessibility, however, MRI is not typically used as a first-line
diagnostic tool, Hence, MRI is primarily used to rule out renal
malignancy in patients that likely have renal or perirenal
abscesses, In this study, MRI was needed in two patients to
distinguish renal abscesses from renal cell carcinomas,

Before 1960, most renal and perirenal abscesses originated
via hematogenous bacteremia by S. aureus, but the widespread
use of antimicrobial agents has decreased the incidence of
hematogenous dissemination, Recently, gram-negative orga-
nisms have emerged as the most common pathogens promoting
renal and perirenal abscesses' '? Our results also reflect the
recent bacteriologic trend in £, coli and K. pneumoniae as major
abscess-causing pathogenic organisms, We further examined the
antimicrobial susceptibilities of £ coli K pneumonia, and S,
aureus, and the resistance rates of £ coli against ampicillin,
cephalothin, cefotaxime, ciprofloxacin, and gentamicin were
higher than those in CA-APN®?® However, no £ cof strains
were imipenem-resistant, The distinct primary sites of infection in
the four patients infected with S, awreus could not be detected,
These isolates were resistant to penicilin, but they were all
susceptible to methicillin,

No differences were observed in the clinical characteristics or
the treatment modalities between the diabetic and nondiabetic
groups (data not shown), The laboratory findings showed that
the serum blood urea nitrogen level in the diabetic group was
higher than in nondiabetics (34.3+43.1 mg/dL vs, 151+£152
mg/dL, respectively, p=0.004), Serum creatinine was also higher
in the diabetic group (2.0£20 mg/dL vs, 1.1+07 mg/dL,
respectively, p=0107). After comparing the causative organisms
between the diabetic and nondiabetic groups, the following
results were obtained, £, coli caused abscesses in 36.4% of the
patients with diabetes (n=4) and 50% of the nondiabetic patients
(n=7); K pneumoniae caused abscesses in 27.3% of the
patients with diabetes (n=3) and 28.6% of the nondiabetic
patients (n=4); and S aureus caused abscesses in 27.3% of the
patients with diabetes (n=3) and 7.1% of the nondiabetic
patients (n=1). Gram-negative organisms were also the main
pathogens that promoted abscesses in the diabetic group, and
but no significant difference was detected in the S aureus
infection rates between the diabetic and nondiabetic groups
(p=0.399).

The mortality rates for renal and perirenal abscesses ranged
from 0 to 7% in previous Korean studies® ' The mortality
rate in this study was 54%. Two patients died of combined
pneumonia, and one patient died of sepsis and complicated
disseminated intravascular coagulation, Among the dead
patients, two patients had mixed abscesses and one patient had
a perirenal abscess. All patients who died suffered from diabetes
mellitus and were male; however, these data should not be
extrapolated to larger populations because of the relatively small



number of those that died in the study, Hence, a large-scale
study is needed to investigate the factors that influence the
prognosis of renal and perirenal abscesses.

Comparisons between the renal abscess and perirenal
abscess groups were also performed. In 2002, Choi et al.'"®
reported that the abscess size was larger in the perirenal
abscess group, but no other significant differences were noted
in their study, But in our study, an earlier visit to the hospital
was noted in the renal abscess group (9.3+9.1 days vs,
14 4+8 2 days), and the reason for this might have been due to
symptoms such as fever and chills, which were more common
in the renal abscess group. Leukocytosis and hypoalbuminemia
were more remarkable in the perirenal abscess group than in the
renal abscess group, Moreover, the identified organisms involved
in the infection differed between the groups, Gram-negative
organisms were commonly isolated in the renal abscess group,
whereas gram-positive organisms were common in the perirenal
abscess group. Infection by £ cofi was markedly frequent in the
renal abscess group. In this study, accurately measuring the size
of the perirenal abscesses was difficult because most cases of
perirenal abscesses originated from ruptured renal abscesses,
and they were commonly combined with peritonitis, Because of
this, comparisons of abscess sizes were not performed between
the renal and perirenal abscess groups,

The development of antibiotics, advances in diagnostic
modalities, and the introduction of nonsurgical intervention
methods such as percutaneous drainage and aspiration have all
contributed to the improved outcome of renal and perirenal
abscesses, With these changes, the rate of complete recovery
from renal and perirenal abscesses without surgery has
increased, and reduced mortality has been documented in
several studies® "% %9

To investigate the factors associated with treatment
modalities, the patients were divided into two groups according
to treatment modality, and the baseline characteristics, clinical
and laboratory findings, and character of the abscesses in each
group were analyzed, As noted in the Results section, patients
with perirenal abscesses or large renal abscesses required more
invasive treatments such as percutaneous drainage and surgery.
Coelho et al." reported that 95.3% of the patients with perirenal
abscesses underwent percutaneous drainage or surgery, and
surgery was performed for 56.2% of the perirenal abscess
group. In this study, percutaneous drainage or surgery was
needed in 84% of the patients in the perirenal abscess group,
and surgery was performed on 24% of these patients, Choi et
al" previously reported that the mean abscess size in the
group treated with percutaneous drainage was significantly larger
than that of the antibiotics and surgery groups. Renal and
perirenal abscesses have been safely and effectively managed
with proper antibiotics and additional percutaneous abscess
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drainage without surgical treatment, and some studies suggest
that percutaneous abscess drainage should be considered as an
initial treatment for patients with an abscess larger than 3 cm,
those with systemic diseases such as diabetes mellitus, and
patients with urologic disorders including urinary obstructions®”,
Based on these results, large-scale prospective studies are
needed to establish a more reasonable guideline for the
treatment of renal or perirenal abscesses,

In conclusion, this study revealed somewhat different results
compared to those of previous studies, Clinical and microbial
differences were noted between the renal and perirenal abscess
groups. And abscess location and the size of renal abscess
were the factors associated with treatment modalities,
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