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Case report 

Renal actinomycosis with muscular invasion post-nephrostomy 
tube placement 
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A B S T R A C T   

Perinephric abscesses are a rare complication of nephrostomy tube placement. There are several aerobic bacteria 
that are common culprits of abscess formation. Here we describe a novel report of a perinephric abscess due to 
Actinomyces odontolyticus. We describe the presentation of illness, imaging and clinical findings, and the pro-
longed treatment course needed for this medically complex patient.   

Introduction 

Perinephric abscesses are a result of liquefactive necrosis between 
the renal capsule and Gerota’s fascia, rarely extending past Gerota’s 
fascia. Predisposing factors include disease processes which increase the 
incidence of urinary tract infections (UTIs) as over 75 % of perinephric 
abscesses are due to complications of UTIs [1]. Infections originating 
outside the urinary tract can cause perinephric abscesses from trauma, 
direct spread, or hematogenous spread. 

Gram negative enteric bacilli and polymicrobial infections are the 
main causes of perinephric abscesses [1]. Escherichia coli, Staphylococcus 
aureus, and Klebsiella pneumonia are the primary bacteria isolated with 
Escherichia coli being the pathogen in over 51 % of perinephric abscesses 
[1]. Here we report a case of perinephric abscess caused by Actinomyces 
odontolyticus. 

Actinomycosis is an endogenous infection caused by the Actinomyces 
genus, most commonly Actinomyces israelii [2]. Actinomyces species are 
found on mucosal surfaces primarily in the mouth, gastrointestinal, and 
genitourinary tract [3]. Disruption of the mucosa can allow colonization 
by Actinomyces and subsequent formation of masses of branching fila-
mentous bacteria [3]. However, Actinomyces does not usually penetrate 
healthy mucosa and instead becomes pathogenic in the presence of 
necrotic tissue. 

Actinomycoses are rare and indolent infections that have the ca-
pacity to invade tissue planes, form tumor-like masses, and cause ne-
crosis. Between 75 % and 95 % of actinomycoses are polymicrobial. 
Most coinfections occur in the presence of other anaerobic bacteria with 
coagulase negative staphylococci being a notable exception [3]. 

The majority of cases of abdominal actinomycosis have been con-
sequences of instrumentation or in the setting of another intra- 
abdominal infection [5]. However, abdominal actinomycosis only ac-
counts for a minority of actinomycosis as most are orocervicalfacial in 
nature. Here we report a unique presentation of perinephric abscess due 
to Actinomyces odontolyticus. 

Case 

A 65 year-old woman presented to care with progressively severe 
right-sided back pain over the prior 2 weeks. She had a complex medical 
and surgical history including chronic abdominal pain, ulcerative colitis, 
and interstitial cystitis requiring cystectomy and urostomy 20 years 
prior. This was complicated by need for colectomy and colostomy at that 
time. She had extensive pelvic surgery 3 months prior to presentation 
consisting of lysis of pelvic adhesions, revision of urostomy, and rectal 
stump resection. Her recovery was complicated by an enterocutaneous 
fistula as well as fistulization of urine from the ileal conduit, which 
necessitated placement of bilateral nephrostomy tubes. The length of 
that hospitalization was 52 days due to her complex post-operative 
course, and nephrostomy tubes were removed at a follow-up appoint-
ment within a week of discharge. 

As to the present illness, on arrival at the emergency department her 
chief complaint was worsening right flank pain accompanied by diffuse 
abdominal pain. She also endorsed nausea and vomiting. She had been 
to her primary care provider approximately two weeks prior and was 
found to have leukocytosis with 18,000 wbc/mcl and was given an 
unknown antibiotic which she was unable to tolerate it due to persistent 
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vomiting. 
Vital signs in the ED were all within normal range. On physical exam 

her abdomen was soft and nondistended with diffuse tenderness to 
palpation and diffuse guarding. No rebound tenderness was present but 
she had right flank tenderness. Output from the urostomy and colostomy 
was noted and the sites appeared clean and intact. 

Initial laboratory testing revealed leukocytosis (22,000 wbc/mcL) 
with 88 % neutrophils, elevated lactate (3.0 mmol/ L), and significantly 
elevated procalcitonin (11.11 ng/ mL). CT scan of the abdomen and 
pelvis revealed an enlarged fluid collection posterior to the liver 
measuring 6 × 10 cm and extending into the paraspinous musculature 
within 1.5 cm of the skin surface with a thin enhancing rim concerning 
for abscess (Fig. 1). She had a CT scan five weeks prior during a similar 
presentation to the emergency department with abdominal pain (Fig. 2). 
She was presumed to have gastritis after a “normal CT scan” and was 
discharged from the emergency department with antibiotics. On second 
presentation, vancomycin and meropenem were empirically started and 
percutaneous drainage of the fluid collection was performed. Initial 
gram stain revealed multiple organisms. Anaerobic culture had moder-
ate growth of Actinomyces odontolyticus while aerobic culture grew 
moderate to heavy Enterococcus faecalis. Notably, the urine culture grew 
Enterobacter cloacae and there was no growth from blood cultures. 

She had a history of anaphylactic reaction to piperacillin/tazo-
bactam, and when the cultures resulted, the antibiotic regimen was 
adjusted to IV ceftriaxone for 2 months in combination with IV vanco-
mycin for 4 weeks. This was followed by six months of oral doxycycline. 
The retroperitoneal drain placed at the time the cultures were collected 
remained in place for seven weeks, at which time there was no daily 
output and repeat CT scan showed resolution of the right perinephric 
fluid collection. 

Discussion 

Nephrostomy tube placement has an infection risk estimated to be 
around 3.5 %, with sepsis occurring in about 1 % [4]. Risk factors for 
development of infectious complications are advanced age, diabetes 
mellitus, bladder dysfunction, presence of a previous urinary catheter, 
uretero-intestinal anastomosis, manipulation of the catheter, bacteri-
uria, and presence of stones [5]. Nephrostomy tubes are placed through 

a percutaneous access, thus there is a potential for seeding of skin flora 
into the perirenal space or kidney [5]. However, the most common 
causes of bacterial infections associated with percutaneous nephrostomy 
(PCN) are gram negative bacteria including E. coli, Proteus, and Klebsiella 
[6]. 

Perinephric abscesses, however, are most commonly associated with 
Enterobacterales isolates [7]. Introduction of bacteria into the perirenal 
space can otherwise occur via direct extension from intrarenal infection, 
vesicoureteral reflux, obstruction, or surgery of the urinary tract or 
abdomen. The main risk factor our patient had for perinephric abscess 
formation was recent surgery involving the urinary tract and abdomen 
and resulting surgical complications of enterocutaneous and urocuta-
neous fistula formation. 

Anaerobic bacteria are less commonly involved in perinephric ab-
scesses and actinomyces infection is particularly rare [3]. However, 
anaerobes are isolated more often when patients had obstruction leading 
to extravasation of urine, necrotic tumor, renal transplant, and perfo-
ration of the colon [7]. Although this patient did not have obstruction 
causing extravasation, she did have urinary leakage from an ileal 
conduit. 

Actinomyces spp can colonize the urogenital epithelium but can only 
penetrate damaged epithelium. Unlike Enterococcus faecalis, which also 
grew from the perinephric abscess, Actinomyces spp has the unique 
ability to invade across tissue planes. In this case, the infection pene-
trated out of the retroperitoneum. 

This case presentation is very unique as we are only aware of two 
other reports of Actinomyces causing perinephric abscesses. In both of 
those cases the isolates were Actinomyces israelii while our patient was 
infected with Actinomyces odontolyticus. Additionally, the extent of in-
vasion into the paraspinal musculature is unique to this case. 
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Written informed consent was obtained from the patient for 
Fig. 1. Cross-section of axial CT scan showing abscess penetration into 
psoas muscle. 

Fig. 2. Axial image from CT scan done at first presentation. Peri-nephric fluid 
collection of right kidney seen at that time. 
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publication of this case report and accompanying images. Acopy of the 
written consent is available for review by the Editor-in-Chief of this 
journal on request. 
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