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Neonatal renal abscess caused by 
Staphylococcus aureus 
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Renal abscesses are uncommon in children and 
rarely reported in neonates. In a recent survey Sood 
et al. l identified only three reported cases of neonatal 
renal abscess formation. Staphylococcus aureus was 
the causative organism in two cases whereas Esche­
richia coli was identified in the third case. He reported 
a fourth case caused by Klebsiella pneumoniae. We 
present a case of S. aureus renal abscess in the neonate 
to emphasize its potentially insidious onset and to 
review current management. 

CASE 

JY was a 28-day-old white male infant who was 
admitted to a community hospital with a I-day history 
of fever, irritability and decreased feeding. There were 
no previous problems in the neonatal period, and 
although weight gain had been slow while breast feed­
ing, he had been well. There was no recent infection 
of the family or of anyone else in contact with the 
infant. On admission he was noted to be irritable with 
a rectal temperature of 103°F, heart rate of 170/ 
minute, respiratory rate of 32/minute, blood pressure 
of 108/58 mm Hg and a weight of 3.4 kg. The remain­
der of his physical examination was normal except for 
a glanular hypospadius. 

Cultures of blood, cerebrospinal fluid and urine were 
obtained. A complete blood count showed a hemoglo­
bin of 10.6 g/dl and a hematocrit of 31.4%. The white 
blood cell count was 9400/mm3 with 44% segmented 
neutrophils and 14% band forms. The urinalysis 
showed cloudy urine containing 4+ protein, large oc­
cult blood, too numerous to count white blood cells 
and many bacteria. The blood urea nitrogen was 6 
mg/dl and the creatinine was 0.:1 mg/dl; both remained 
normal throughout the hospital course. 
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Empiric therapy was started with ampicillin, gen­
tamicin and acyclovir because of a past history of 
maternal genital herpes. Blood and urine cultures grew 
S. aureus which was susceptible to gentamicin but 
resistant to ampicillin; therefore the ampicillin was 
discontinued. During a IO-day course of gentamicin 
the patient remained intermittently febrile, although 
his urinalysis cleared completely and follow-up blood 
and urine cultures showed no growth. He had inter­
mittently elevated blood pressure with sustained hy­
pertension noted on the eighth hospital day with 
values ranging from 110 to 140/79 to 102 mm Hg. A 
renal ultrasound which had been obtained on the day 
following admission was normal; the patient was given 
hydralazine but his hypertension did not resolve or 
improve. 

On Hospital Day 11 the infant was transferred to 
Thomas Jefferson University Hospital (TJUH) for 
further evaluation of the hypertension. On admission 
to TJUH he was in no distress and his vital signs 
were: blood pressure, 140/80 mm Hg in all extremities; 
heat rate, 156/minute; respiratory rate, 40/minute; 
and rectal temperature, 101°F. A Grade II/VI systolic 
murmur was heard over the entire chest. The lungs 
were clear on auscultation and the abdominal exami­
nation was unremarkable. The hypertension re­
sponded to the addition of propranolol to the hydral­
azine medication. The initial laboratory studies at 
T JUH showed a hemoglobin of 7.9 g/ dl, hematocrit of 
23%, a white blood cell count of21600/mm3 with 45% 
segmented neutrophils and 6% band forms, blood urea 
nitrogen of 11 mg/dl and creatinine of 0.4 mg/dl. A 
urinalysis was normal. Blood and urine cultures 
showed no growth. 

A renal ultrasound scan was obtained the following 
morning (Day 12) which showed a markedly abnormal 
right kidney which was enlarged (6.7 em long) and 
demonstrated hydropyonephrosis with possible renal 
abscess (Fig. 1). The left kidney was normal. A [99m] 
Tc-diethylenetriaminepentaacetic acid renal scan 
showed decreased perfusion of the right kidney with 
evidence of obstruction (Fig. 2). The perfusion of the 
left kidney was normal. 
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F[(; . I. Sagittal sonogram of right kidney. The upper pole is t.o 
thl' left. A rollnd zone sllggestive of cHviwtion and containing 
internal e~ h()es, compatible with an auscess, is present in t.he uppe r 
renal poie (a rroll:/"wud,, ) . Dis tention and deformity of th~ renal 
peh'i, and calyces (arro l{:"), abo with internal echoes, are compati ­
ble with pyonephrosis. 

FI (;. :1. Two posterior images of the kidneys from a [""m]T,­
diethylenetrial11inepentaacel ic acid isotope renal scan. The right 
kidney demonstrates a la rge central photopenic zone (ar row) cor­
responding til th e pyonephrosis and auseE's;; shown by sC)!1ography. 
TIlt' left kidney is normal. 

The infant was treated with intravenous nafcillin 
but remained febri le and hypert.ensive for the next 3 
days. Therefore under ultrasound guidance, a percu­
taneous nephrostomy tube was placed in the abscess 
cavity, pus was aspirated and contrast media were 
injected. Eventually wit.h further removal of pus, the 
entire dilated system was visualized and contrast me­
dia passed down the ureter, relieving the obstruction. 
Within 48 hours of this procedure the infant became 
afebrile and normotensive and no longer required anti­
hypertensive medicat.ion . The aspirated pus grew S. 
aureus, suscept.ible in vitro to nafcillin and gentamicin . 
A repeat renal ultrasound on the day after placement 
of the nephrostomy tube showed moderate decompres­
sion of the previously dilated right collecting system 
and a residual 1.9-cm-diameter hypoechoic area con­
sistent with a renal abscess. A repeat [ ~)9rnlTc-diethy­
lenetriaminepentaacetic acid isotope scan revealed 
marked improvement in right kidney function. The 
infant's condition was stable for the remainder of his 

hospital course. The nephrostomy tube was removed 
after 7 days, and before discharge a voiding cystoure­
throgram showed Grade 2 reflux on the right. 

JY was treated with a 14-day course of intravenous 
nafcillin with a decrease in the white blood cell count 
to 10900/mm3 and was then treated orally at home 
with dicloxacillin for 4 weeks. Subsequently he was 
given trimethoprim and sulfamethoxazole prophylaxis 
because of the right ureteral reflux. Two weeks after 
discharge from T JUH the infant was well and a renal 
ultrasound revealed normal kidneys bilaterally. At 7 
months of age when last seen he remained normoten­
sive and renal ultrasound was normal. 

DISCUSSION 

Hematogenous seeding of the kidney or ascending 
infection from the urinary collecting system are two 
proposed mechanisms of renal abscess formation. Gor­
rill et al. z demonstrated abscess formation in mouse 
kidneys by intravenous injection of staphylococci. 
After injection of S. aureus, the bacteria disseminated 
and a proportion was deposited in the kidney. There 
was a direct relationship between the number of or­
ganisms injected and those deposited. The authors 
concluded that if enough organisms were present in 
the bloodstream, some were able to lodge and establish 
replication in the kidney leading to abscess formation. 
Other studies have demonstrated that coagulase-pos­
itive staphylococci are not cleared as readily as Gram­
negative organisms by a normal mouse kidney when 
arterially infused.:1 Gram-negative organisms have 
been implicated in hematogenous abscess formation 
only when the kidney has been traumatized or is 
obstructed.4 The development of abscess formation 
via ascending and lymphatic extension has been 
shown to be primarily a result of infection by Gram­
negative bacilli. Experimental reflux of urine inocu­
lated with E. coli has been associated with focal renal 
parenchymal infection and subsequent abscess for­
mation in the pig." In cont.rast Freedman et al.u inoc­
ulated 101; colony-forming units of staphylococci di­
rectly into six rat bladders and reported the develop­
ment of a renal parenchymal infection in the right 
kidney of only one rat. A renal infection rate of almost 
100% was achieved when the same inoculum of S. 
aureus was injected intravenously. Thus it appears 
that S. aureus renal abscesses develop primarily 
through hematogenous seeding, whereas those caused 
by Gram-negative organisms form as a result of as­
cending infection. 

These experimental data have been corroborated by 
reported clinical cases. 7

-
9 In a review of 10 children 

with renal abscesses treated during a 25-year period 
at Boston Children's Hospital, it was discovered that 
most children with Gram-negative renal abscesses had 
an associated anatomic abnormality (66 %) and uri-
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nary tract infection (100%).10 By comparison none of 
those treated for a S. aureus abscess had an associated 
underlying abnormality and only 1 of 7 had a urinary 
tract infection. Timmons and Perlmutterll also re­
ported a correlation between Gram-negative abscess 
formation and vesicoureteral reflux in children. Since 
the advent of antibiotics there has been a significant 
reduction in the number of renal abscesses attributed 
to hematogenous seeding of the kidney by staphylo­
cocci from cutaneous, respiratory or dental foci and 
concomitantly an increase in the number of cases 
secondary to Gram-negative organisms in both adults 
and children.9

, 12. 13 Whether or not this represents a 
true rise in Gram-negative abscesses or a decrease in 
Gram-positive cases is unclear. However, 3 of 5 re­
ported cases in the neonate, including our own, were 
caused by S. aureus. The case of E. coli abscess was 
found in an infant with congenital nephrotic syn­
drome, a disorder associated with an increased risk of 
sepsis caused by E. coli and Streptococcus pneumo­
niae. 14 The second case of neonatal Gram-negative 
abscess formation was caused by K. pneumoniae in a 
neonate with posterior urethral valves. 1 Schiavetti et 
aP5 described a case of S, aureus renal abscess in a 
neonate without anatomic abnormalities. Although 
reflux was noted in our case of S. aureus abscess 
formation, it could not be determined whether the 
reflux was secondary to the infection or represented 
an underlying anatomic abnormality which allowed 
reflux and abscess formation. 

A high index of suspicion is important in the early 
detection of renal parenchymal infections. Fever, lum­
bar pain, abdominal pain and occasionally flank mass 
are the usual presenting complaints in the older child. 
These findings may be accompanied by an increased 
erythrocyte sedimentation rate, by leukocytosis and 
rarely by a positive blood or urine culture.7, 16,17 Find­
ings in the neonate may be similar to those for the 
older child. In previous reports of neonatal renal ab­
scess, the involved kidney was palpably enlarged, 
whereas hyperemia and edema of the overlying skin 
in the lumbar area were seen in the third. 1, 14, 15 In four 
of five reported cases hematuria was noted, whereas 
pyuria and proteinuria were seen in three cases. 1. 14. 15 
The urine culture was positive in our patient and in 
both cases of Gram-negative abscess formation. 1, 14 

Our patient developed hypertension suggestive of ob­
struction and upper urinary tract involvement. This 
was not reported in any of the other cases. 

Historically intravenous pyelography and arteriog­
raphy along with surgical exploration and drainage 
have been the mainstays of diagnosis and therapy for 
renal abscesses1o, 18. Hi. In recent years renal sonogra­
phy has replaced these modalities in the diagnosis and 
follow-up of renal abscess and nephronia and is the 
preferred initial imaging procedure.20

-
22 Ultrasonog­

raphy may demonstrate hypoechoic areas with debris 

in the parenchyma, as well as surrounding edema, 
which may be characteristic of an abscess.23

•
24 Com­

puted tomography will also effectively identify renal 
abscesses but requires administration of intravenous 
contrast and results in substantial radiation exposure. 
Chelates of 99Tc can be used to identify renal abscesses 
and abnormalities of renal perfusion and filtration. In 
our patient, [99m]Tc-diethylenetriaminepentaacetic 
acid, which is quickly secreted and has minimal renal 
cortical binding, was used to detect perfusion defects 
and obstruction in the right kidney after sonography 
indicated the presence of pyonephrosis. [99m]Tc_di_ 
mercaptosuccinic acid, which binds strongly to cortical 
tissue, can be used to define areas of hydronephrosis, 
pyonephrosis or abscess, but because of its strong 
binding it may result in significant radiation expo­
sure.20,25 

Treatment should include aggressive antibiotic 
therapy which provides S. aureus and Gram-negative 
coverage. Specific antibiotic coverage is dependent on 
isolation of organisms from urine, from blood or pref­
erably from ultrasound or computer-assisted tomog­
raphy-guided percutaneous aspirates of the abscess 
contents. Although the S. aureus isolated in our pa­
tient was susceptible to gentamicin, the renal abscess 
enlarged radiologically during 10 days of therapy with 
this antibiotic. Gentamicin is not the initial drug of 
choice for S. aureus, yet it is active against S. aureus 
in vitro and is concentrated in the renal medulla and 
papillae. On the other hand it is also known that 
within the relatively anaerobic contents of an abscess 
cavity the MIC of S. aureus to gentamicin may be 
> lD-fold that found in vitro.26 Thus in suspected or 
proven S. aureus renal abscess, nafcillin or other 
penicillinase-resistant penicillins should be utilized. 

The need for surgical intervention in neonatal renal 
abscess is controversial. Hantman and Berger27 have 
stated that surgical drainage is mandatory if there is 
evidence of extension beyond the renal capsule. Other 
authors conclude that only a failure of adequate anti­
biotic therapy warrants surgical intervention.28 Re­
cently percutaneous aspiration under ultrasound guid­
ance and placement of a nephrostomy tube for drain­
age has been used successfully by Crawford et a1.14 and 
our group when antibiotic therapy alone failed to 
resolve the abscess. In both cases there was resolution 
of the abscess after percutaneous aspiration with no 
further surgical intervention needed. 

CONCLUSION 

Renal abscess formation in the neonate is rarely 
reported, with only four previous cases identified in 
the literature. A high index of suspicion is probably 
the most important single factor in its early detection 
and treatment. We feel that ultrasound is the initial 
diagnostic method of choice, with computer-assisted 
tomography and isotope scans also being effective in 
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identifying abscesses and renal obstruction. We be­
lieve that aggressive antibiotic treatment along with 
percutaneous aspiration and drainage are the best 
means of management. There continues to be contro­
versy over the need for any surgical intervention. We 
believe at present that aspiration and drainage are 
necessary, but with earlier detection and intervention, 
this therapy may be unnecessary. 
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