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ABSTRACT

Objective: Prostatic abscesses (PAs) are an uncommon urologic presentation with widely varying approach-
es in their diagnoses and management. This study, therefore, aims to systematically review the literature of
PAs to identify common clinical presentations, evaluate currently utilized diagnostic and treatment modali-
ties, and assess their outcomes.

Material and methods: A systematic review of the literature was performed using the MEDLINE and
EMBASE databases, from January 1968 to June 2019. Outcome measures extracted from identified articles
included age, the underlying disease, identified pathogens, diagnostic tool utilized, treatment used, and vari-
ous subsequent clinical outcomes.

Results: The literature search yielded 683 articles, with a final twelve included in the review, representing a
total of 210 patients. Transrectal ultrasonography (TRUS) was the most commonly used imaging tool used
to identify PAs in all twelve studies. The PAs were treated with conservative antibiotic treatment in seven
studies. Transurethral resection of the prostatic abscess (TURP) was utilized in eight studies with an aver-
age abscess size of 3.87 cm (3.0-4.0 cm) and with an average hospital stay of 10.22 days in those undergoing
TURP. Transperineal aspiration was seen in five studies and offered a less invasive treatment modality.
Finally, TRUS-guided needle aspiration was seen in seven studies with an average hospital stay of 23.25
days. This was the longest of any identified modalities with an additional high rate of abscess recurrence.

Conclusion: Diagnosis and treatment practices of PAs remain widely varied in the literature due to a lack of
clear guidelines. Based on the current evidence, we provide recommendations of treatment based on abscess
size, patient age, and clinical condition. While smaller abscesses may be suited to antibiotic or TRUS-guided
aspiration, transurethral approaches should be considered for larger and more complex abscesses. However,
the current evidence remains poor with further research required to determine the optimum treatment mo-
dalities for patients.

Keywords: Abscess; drainage; prostate; prostatic diseases.

negative bacteria, such as Escherichia coli,
are becoming an increasingly common caus-
ative species, often predominantly due to
overt urinary tract infection seen during a
patient’s presentation.”

Introduction

Prostatic abscesses (PAs) remain an uncom-
mon urological condition. However, they are
an important diagnostic differential in devel-
oping countries and high-risk patients, such

as patients with diabetes, cirrhosis, immu-
nodeficiency, and those undergoing hemo-
dialysis.! PAs result from the focal accu-
mulation of pus within the prostate gland,
historically caused by Neisseria gonorrhea,
Staphylococcus aureus, and Mycobacterium
tuberculosis. However, more recently, gram-

The increasing development of imaging
modalities available has facilitated diagnosis,
however, they still rely on a clinical suspi-
cion to be utilized for diagnosis and current
practice of which modality to use remains
inconsistent. ¥ Furthermore, there is still
a large variety of treatment methods once
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identified, compounded by the increasing options available,
including minimally invasive approaches. 4!

This large variety of diagnostic and therapeutic practice can be
largely attributed to the lack of common evidence seen in PAs.
This is reflected by the current lack of guidelines on the subject
area. With this in mind, this systematic review of the literature
aims to:

1. Identify common clinical presenting signs and symptoms of
patients with PAs.

2. Assess the current diagnostic methods for evaluating PAs.

3. Evaluate and compare the effectiveness of different treat-
ment approaches for PAs.

Material and methods

This systematic review was performed following guidelines
defined in the Preferred Reporting Items of Systematic Reviews
and Meta-Analysis (PRISMA) statement.”!

Study eligibility criteria

Original research articles describing the diagnosis and treatment
of patients with PAs were included in this review. Study types
included were observational or interventional studies that utilized
a prospective or retrospective design. This included cohort stud-
ies, case-control studies, and case series. Exclusion criteria were
studies with fewer than four patients (n=4), animal studies (n=8),
case reports (n=14), review articles (1), those including children
less than 18 years (n=2), or articles unavailable in the English lan-
guage. Furthermore, studies describing patients with prostatitis
complicated by generalized peritonitis (n=12) were also excluded
from the review and have been focused on PAs cases.

e The most common diagnostic imaging modality identified was
transrectal ultrasonography, however CT or MRI were an of-
ten-utilised adjunct for further characterisation of the abscess.

* Medical management alone with prolonged antibiotic adminis-
tration was often successfully administered in smaller abscess
cavities of less than 2cm.

» Transrectal or transperineal aspiration of larger cavities offered
a less invasive management approach, however, carried a risk
of inadequate treatment or recurrence.

e Surgical transurethral drainage through transurethral resection
of the prostatic abscess or transurethral deroofing of the ab-
scess was utilised in more complex abscesses and those who
were clinically unwell.

e Large variability remains in diagnostic or therapeutic ap-
proaches in prostatic abscesses; higher quality evidence is re-
quired to better guide management and for the formulation of
standardised guidelines.

Information sources and search

Electronic databases, including MEDLINE (via PubMed) and
EMBASE were systematically searched for research articles
over the last 50 years (January 1968-June 2019). A combination
of MeSH and key terms were utilized to search the PubMed
database including “(prostate OR prostatic)” AND “(abscess™
OR pus)” AND “treatment outcome”, to identify all relevant
published literature. In addition, a thorough reference review
of identified articles was conducted to ensure that all relevant
articles were included.

Study selection

Articles identified from the search were imported into the Zotero
reference manager with duplicates subsequently removed. The
remaining articles were screened against the inclusion and
exclusion criteria by a single reviewer (HK) by reviewing title,
abstract, and the full-text articles subsequentially.

Data collection, extraction, and data items

Data extraction was conducted by one reviewer (HK). Generic
study data were extracted from all articles such as study type,
follow-up period, abscess size, number of participants, and par-
ticipant demographics. Outcome measures extracted to answer
the research questions from identified articles included present-
ing symptoms, the diagnostic method utilized, pathogens iden-
tified, specific treatment modality undergone, recurrence rates,
re-admission rates within 30 days, success rate of treatment, and
any mentioned advantages and disadvantages of each drainage
approach. Successful treatment criteria were defined as a clini-
cal improvement in symptoms or a decrease of more than half
of the estimated abscess volume on follow-up TRUS, which
could be compared between studies.® Patients with continuing
clinical symptoms or any identified recurrence of an abscess on
follow-up were defined as treatment failures.™

Risk of bias assessment

The risk of bias of each study was assessed using the Newcastle-
Ottawa scale (NOS) for observational studies. The scale con-
sists of eight questions assessing the risk of introducing bias
during selection, comparison, and outcome measurement. Nine
stars can be obtained, and results are categorized into high-risk
of bias (1-3 stars), moderate risk of bias (4-6 stars), and low risk
of bias (7-9 stars).!%

Results

Study selection

A total of 683 articles were identified through the literature
search, with three articles identified via reference review.
Duplicate removal and initial screening excluded 535 articles.
Of the 33 full-text articles assessed for eligibility, a final twelve
articles were included in the review (Figure 1).
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Figure 1. PRISMA diagram for study selection

Study characteristics and result synthesis

All included studies were observational, primarily retrospective
cohort studies assessing demographic and clinical features of
patients with PA, abscess size with an imaging modality, and
management results. Results were divided into demographic and
clinical features of disease at presentation, diagnostic modali-
ties, management, and complications. Treatment options were
classified through the approach utilized to reach the abscess;
transperineal, transrectal, and transurethral. Across the twelve
papers identified, a total of 210 male patients were present.

Demographics and clinical presentation

The mean age at diagnosis for patients was 58.8 years
(range 35-72 years). A summary of the study characteristic
of patients with abscesses within the identified articles is
displayed in Table 1. A wide range of presenting features
was seen (Figure 2) with the most common being lower uri-
nary tract symptoms (LUTS) such as dysuria and frequency
(67.1% of patients). Fever was also commonly seen (61%)
along with acute urinary retention (33.3%), perineal pain, or

pain on defecation (16.6%). Rarely, patients also presented
with hematuria (6.1%).

Risk factors and co-morbidities

Diabetes mellitus was the most common co-morbidity identified
in abscess patients (50.9% of cases). Other causes of immu-
nosuppression including liver cirrhosis (1.4%), renal failure
(0.95%), and two cases of HIV patients were seen presenting
with tuberculous PAs. Finally, urinary tract outlet obstruction
was present in (5.7%). There were no co-morbid factors in
40.4% of the patients.

Microbiology

Various bacterial and fungal organisms were isolated in urinary
and/or pus cultures (Figure 3), with Escherichia coli being the
most prevalent pathogen in 101 cases (48%). Other organisms
reported included Klebsiella pneumoniae in 23 cases (11%),
Pseudomonas aeruginosa in 11 cases (5%), Candida albicans
in six cases (3%), with the remaining 47 cases (22.3%) dem-
onstrating mixed bacteria. A culture was not undertaken in 22
patients (10%).

Diagnostic modalities

Unexpectedly, transrectal ultrasonography (TRUS) was the
most commonly used imaging tool identified for diagnosing
PAs, with its use in 190 cases (90.5%). The exact imaging
strategy used across the studies was as follows: TRUS with CT
or MRI scan was utilized in 99 (47.1%) and five cases (2.4%)
respectively, only TRUS in 66 cases (31.4%), only CT scan in
20 cases (9.5%), abdominal ultrasound in 17 cases (8.1%), and
MRI alone in three cases (1.5%).

Management

In total 210 patients underwent varying management modali-
ties for a PA across the studies (Figure 4). PA characteristics
varied among papers and patients undergoing different treatment
options. The overall average abscess size across the papers was
3.88 cm (2.0-6.0 cm), of which multifocal abscesses were seen in
55 cases (26.2%) and five papers.''"™ The overall average hos-
pital stay was 17.5 days (6-39 days). The interventions and out-
comes of all studies identified have been summarized in Table 2.

Antibiotic treatment

Most of the patients within the identified studies were admin-
istered antibiotics intravenously as their initial treatment
modality. Almost all patients were started with a combination
of ciprofloxacin with or without the addition of metronidazole.
Interestingly, PAs were treated with conservative antibiotic
treatment alone in 38 (18.1%) patients, in six of the identi-
fied papers. This was often seen in patients where the abscess
cavity was less than 1 cm in diameter, whereby a prolonged
course of antibiotics was administered for one month. 811517
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Figure 4. Comparison of patient numbers undergoing different

treatment methods

The average hospital stay after conservative treatment was
19.08 (9-39 days) with two of the 38 patients (5.26%) who
underwent antibiotic treatment alone subsequently dying sec-
ondary to sepsis.

Transperineal approach

Transperineal aspiration was conducted in 15 (7.1%) patients
in five studies.'>!¢1%1 Of them, two (13.3%) had a recurrence
within one month, necessitating further transurethral deroofing
for complete resolution of the abscess. Sonographically guided

percutaneous transperineal aspiration did, however, have the
lowest risk of complication compared to other surgical treat-
ments. This was seen in a small case series of Barozzi et al.l'd
where all five cases showed rapid clinical improvement with a
success rate of 100%. Similarly, Tiwari et al.l'”! also performed
three out of their 19 cases through a transperineal approach with
no recurrences.

Transurethral approach

Transurethral resection of the prostatic abscess (TURP) was the
most common surgical approach used as seen in 73 (34.7%)
cases across ten papers.*11121517221 Thig could be divided into
those patients undergoing TURP as their first treatment proce-
dure and those as their second treatment procedure once another
had failed in 66 (31.4%) and 7 (3.3%) patients respectively. The
average abscess size in those undergoing TURP treatment was
387 cm (3.0-4.0 cm). 12518200 Upexpectedly, the average
hospital stay after TURP was 10.22 (6-15) days. In the largest
study using TURP, Jang et al.*! compared treatment modalities
and their outcomes for PAs in 52 patients. It was found that
patients treated with TURP had significantly shorter hospital
stays compared to those undergoing TRUS-guided aspirations
(10.2 vs. 23.25 days). Additionally, in a study conducted by
El-Shazly et al.*'!, it was demonstrated that transurethral drain-
age achieved the highest success rates (100%) without any
major complications when compared to the other two drainage
methods. Additional surgical manipulations were unnecessary
in most cases treated with transurethral drainage.

Another transurethral approach investigated was transurethral
deroofing (TUD) of the prostate. In a case series conducted by
Tiwari et al.l'”?, 16 out of 19 patients were treated with transure-
thral incision with deroofing of the cavity when the abscess was
greater than 1 cm in size. Additionally, of the remaining three
who underwent transperineal aspiration, one subsequently had
a recurrence within one month, thereby necessitating a TUD.
The overall success rate of those undergoing TUD was found
to be 95.8%. The smaller study by Jacobsen and Kvist'? also
performed TUD for four patients, which were successful in
clearing the abscess in all of them. Lee et al.!"" proposed a novel
method for TUD utilizing a holmium laser. In their prospective
case series of eight patients, all abscesses were cleared success-
fully without recurrence with a mean length of stay post-surgery
of 11.6 days. This method was also reported to resolve the
predisposing condition of the prostatic abscess, such as bladder
outlet obstruction or prostatic calcification. However, transient
stress urinary incontinence was observed in three patients as
a disadvantage, who were then managed conservatively.!'¥
Furthermore, in a younger population, transurethral drainage
could result in retrograde ejaculation as seen in three patients
out of the 17 in a study conducted by Bhagat et al.'® (Table 3).
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Table 1. Summary of the characteristics of patients diagnosed with prostatic abscess

Ref/No
12

20

Mean age
(years)
65

(5 cases)

60.2
(8 cases)

59+11
(13 cases)

556
(6 cases)

Presentation

- 2 urinary reten-
tion & irritative
bladder symptoms
- 1 stranguria and
frequency

- irritative bladder
symptoms and
perineal pain

- 1 pain in the lum-
bar region radiating
to the scrotum and
had suffered from
anal pain during
defecation

Septic fever 5 3
dysuria, 3 perineal
pain, and 3 rectal
and bladder tenes-
mus.

Urinary
frequency (77%)
Dysuria (62%)
Fever (62%)

dysuria (83.3%)
fever, 1 perineal
pain, acute urinary
retention

Risk factors
2DM

DM 5

DM (38%), 1
urinary outlet
obstruction,
dialysis
(15%)

DM (333%),
UTI (33.3%),

bladder
outflow
obstruction
(16.6%)

Microbiology

- 4 cases
Escherichia coli.

- 1 case Klebsiella
pneumoniae.
Streptococci.

- 1 case
Staphylococcus

6 Cases E. coli
2 mixed

Escherichia coli
(2 cases), Klebsi-
ella pneumoniae
(1 case),
Staphylococcus
(1 case) and
Enterococcus
Jaecalis (1 case).
- [positive 62%]

Escherichia coli
Only in 1 patient

Imaging
TRUS

all TRUS
CT & Color
and power
Doppler 2

-all TRUS -4
patient s CT

all TRUS and
1CT

Abscess size/
form

2 multifocal

4 peripheral 4
central size range
(1.5and 4.0 cm).

- smaller than 1
cm (1 case)

- large abscesses
>1cm<3cm (12
cases)

->3 cm (3 cases)
- well-defined in
8 patients (62%)
and poorly defi-
ned in 5 (38%

Well-defined
Thick wall (66.6)
Irregular contour
(33.3)

Antibiotic
use

- 1 case sulfa-
methoxazole
- remaining
intravenous
antibiotics.

(aztreonam
parenterally
and ciproflo-
xacin orally).

v
ciprofloxacin

Antibiotic
prophylaxis
with oral
quinolone and
IM metroni-
dazole was
started the
day before
the aspiration
and continued
with par-
enteral anti-
biotic therapy
according to
the culture
results.

Treatment
outcome

2 cases transureth-
ral resection,

1 case transrectal
incision.

1 case transperine-
al puncture, was
first performed,
but a transurethral
resection was
done later.

1 case transureth-
ral incision and
later a resection.

3/8 refused sur-
gical or sonog-
raphically guided
drainage.

all 5 cases percuta-
neous transperine-
al sonographically
guided aspiration
produced rapid cli-
nical improvement
and resolved the
pain and fever.

TRUS-guided
needle aspiration.
- Only 1 patient
with bladder
outflow obstructi-
on, had recurrence
within 3 weeks.

- He underwent
transurethral
resection of the
prostate
(TUR-P).
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Table 1. Summary of the characteristics of patients diagnosed with prostatic abscess (Continue)

Abscess size/
form

Ref/No
15

13

17

Mean age
(years)
535

(9 cases)

65
(7 cases)

43
(24 cases)

60.319.2
(12 cases)

61.34
(52 cases)

Presentation Risk factors
9 fever, dysu- 4DM, 1
ria, frequency, CREF, 1 renal
leukocytosis, 1 transplant,
pelvic or perineal 7 chronic
tenderness. prostatitis
3LUTS,indwel- 3 DM 4 UTI
ling catheter, 3 acu- bladder outlet
te urine retention obstruction;
persistent 4 prosta-  one with
titis symptoms permanent
in-dwelling
catheter

24 dysuria, high fe- 9 DM,
ver with chills and
rigors, 5 hematuria

2 dysuria, frequ- 12DM
ency, 1 fever 1

AUR

fever (47,904%), 22 (42.3%)

perineal discomfort had DM
(43,82.7%), dysu-

ria (40,76.9%),

and urinary reten-

tion (29, 55.8%).

Some patients ex-

perienced myalgia
(18,34.6%) and

gross hematuria (9,

17.3%).

Microbiology Imaging

Escherichia coli CT All'TRUS

55.6% Streptococ-

cus faecalis 22.2%,

Proteus mirabilis

11.1%, Klebsiella

pneumonia 11.1%

7 (E. coli and TRUS CT

Enterococcus

faecalis

E.coli17, all the

Klebsiella 3, suspected

Pseudomonas 2,  cases, TRUS

Staphylococcus 2 confirmed
the diagnosis.
Transabdo-
minal US 12
5CT

50% all abdominal

K. pneumoniae CT and/or

E.coli2 TRUS

Escherichia coli  CT.all 52

(21,404%) follo- TRUS

wed by Klebsiella

pneumoniae

9,173%),

Pseudomonas

aeruginosa (8,

154%),

Staphylococcus

aureus

5 abscesses
larger than 2.5 cm
multifocal

all larger than 1.5
cm 2 multifocal

<lcm
>1 cm

average abscess
size was 3.88
cm (range, 2.0 to
6.0cm

Antibiotic
use
ciprofloxacin
250 mg orally
every 12 hour
and metro-
nidazole 500
mg

intra- venous
ciprofloxacin
400 mg twice
aday plus al-
blocker and

a suprapu-
bic Foley
catheter.

parenteral
antibiotics
(ceftriaxone +
amikacin)

ciprofloxacin

intravenous
fluoroqu-
inolone
monotherapy
or third-
generation
cephalosporin
in combina-
tion with an
aminoglyco-
side.

Treatment
outcome

4 conservative

5 transurethral
deroofing (1 died
with sepsis)

All abscesses
were completely
resolved by trans-
rectal continuous
drainage. No
patient required a
second interventi-
on, and no one had
aclinical relapse
5 conservatively.
16 patients by tran-
surethral incision
with deroofing of
the cavity when
the abscess >1 cm.
3 transperineal
needle aspiration.

1 needle aspiration
had recurrence
within one month,
necessitating tran-
surethral deroofing.
50% drained

by transurethral
incision or abscess
deroofing. A third
were successfully
drained by percu-
taneous CT-guided
drainage (perineal
approach or trans-
gluteal approach).
Conservative
treatment (11 cases),
transurethral re-
section of prostatic
abscess (23 cases),
and TRUS- guided
needle aspiration
(18 cases).

For the 18 cases
who underwent
needle aspiration,
prostatic absces-
ses recurred in

4 cases (22.2%)
within 1 month
after discharge from
the hospital. Two
patients subjected
to conservative
treatment died due
to sepsis.




Turk J Urol 2020; 46(4): 262-73
DOI: 10.5152/tud.2020.19273

Table 1. Summary of the characteristics of patients diagnosed with prostatic abscess (Continue)

Mean age Abscess size/ Antibiotic Treatment
Ref/No (years) Presentation Risk factors Microbiology Imaging form use outcome
14 66 Dysuria (100%). 3 (37.5%) Staphylococcus All8 CT All multiloculated intravenous  transurethral
(8 cases) Four patients had DM, aureus Klebsiella TRUS or multifocal third- holmium laser
(66.6%) had 3 (37.5%) Enterococcus abscess generation deroofing all suc-
Perineal pain. indwelling  faecalis cephalosporin cess. Transient
Three Patients urethral Pseudomonas in combinati-  stress incontinence
(37.5%) presented  catheter, 2 aeruginosa E. on with met-  was observed in
with acute urinary  (25%) history coli 1 ronidazole.  three patients. It
retention of urethral subsided within
injury. three weeks in
2 patients and
improved with
conservative ma-
nagement within
two months in the
remaining patient.
11 43-88 Micturition pain, DM 10, Liver E. coli 3 P.aerugi- 18 all CT Multifocal - All conservative.
(18 cases)  perineal pain, fever, cirrhosis 2, nosa?2 S.aureus2 TRUSMRI  abscess 5 drainage was
and dysuria indwelling K. pneumoniae 1 >30 mm. transrectal or tran-
catheter 3 surethral. There
were no cases of
transperineal drai-
nage. 3 transrectal
failed needed 3
TURP
18 5922+ 33 pyrexia 33 AUR 30 DM 2 pati- 20 Escherichia abdominal ampicillin, 14 TURP, 17
11.02 39 LUTS ents with HIV  coli 4 Staphylo-  us 15 cases ciprofloxacin, TUR drainage, 4
and had Tuber- coccus aureus TRUS 20 co- trimo- aspiration 3 had
49.14 + culous PA,1 1 Pseudomonas  CT3 xazole and retrograde ejacu-
15.67 CRF, 1 Liver aeruginosa gentamicin lation following
(48 cases) cirrhosis TUR drainage

E. coli: Escherichia coli; PA: prostate abscess; LUTS: lower urinary tract symptoms; AUR: acute urinary retention; CRF: chronic renal failure; US: ultrasound; CDU: color Dopp-
ler ultrasound; TRUS: transrectal ultrasound scan; CT: computed tomography; MRI: magnetic resonance imaging; TURP: transurethral resection of prostate

Transrectal approach

TRUS-guided needle aspiration was conducted in 52 (24.8%)
patients across seven studies.*7!11517200 Of these, the abscess
recurred in eleven cases (21.2%). In three cases, the abscess was
over 3 cm and required re-aspiration twice due to recurrence
within three days. In five cases, recurrence occurred within one
month after discharge with the remaining three transrectal aspira-
tions failing initially and therefore requiring transurethral resec-
tion. The average abscess size in those undergoing TRUS-guided
needle aspiration treatment was quite large at 4.04 cm (2.0-5.0
cm). Additionally, the average hospital stay was seen to be long
after TRUS-guided needle aspiration at 23.25 (18-34) days.

The study by Oshinomi et al.'"! demonstrates the importance of
assessing the size and shape of the abscess for guiding manage-
ment. In their study, all cases consisted of multiple abscesses
with a long axis exceeding 3 cm. However, in those undergoing
TRUS-guided aspiration, three failed subsequently requiring
TURP for complete resolution meaning a success rate of 83.3%

was achieved. Similar success rates were achieved by Gogiis
et al.”, where six patients underwent TRUS-guided needle
aspiration as their treatment of PA, being successful in five of
them (83.3%).

A single study conducted by Chou et al.®! assessed the addition
of color Doppler ultrasonography (CDU) to help guide the TRUS
aspiration in 13 patients. It was found that abscesses with poorly
defined boundaries had more prominent surrounding color-flow
signals and with CDU guidance achieved, with relative difficulty,
a satisfactory aspiration procedure in all patients. As a result, no
surgical drainage was needed in any patients with follow-up tran-
srectal CDU, demonstrating a good response to the treatment and
complete resolution of the abscess cavity in all cases.

Lastly, a single study was found which advocated leaving an
indwelling catheter in the abscess following drainage to allow
complete evacuation. Aravantinos et al.l'¥ reported a 100% suc-
cess rate following TRUS-guided aspiration with subsequent
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Table 2. Comparison of surgical interventions and outcomes for the management of prostatic abscesses

No. Study

1 Jacobsen and 5
Kyvist!'?! 1993

2 Barozzi et al.'" 8
1998

3 Chou et al.'®12004 13

4 Gogiis et al.>"! 6
2004

5 Al-Meshaan et 9

al.l>1 2008

6 Aravantinos et 7
al.l'31 2008

7 Tiwari et al.l'”! 24
2011

8 Wen et al.' 2012 12

9 Jang et al*12012 52

10 Lee et al.'¥2015 8

11 Oshinomi et al.''l 18
2018

12 Bhagatet al."® 48
2008

Pt.N. Abscess size/form

2 multifocal

4 peripheral 4 central size range
(1.5 and 4.0 cm).

smaller than 1 cm (1 case) large
abscesses >1 cm <3 cm (12
cases) >3 cm (3 cases) well-
defined in 8 patients (62%) and
poorly defined in 5 (38%)

Well-defined, thick wall (66.6)
Irregular contour (33.3)

5 abscesses larger than 2.5 cm
multifocal

all larger than 1.5 cm 2 multi-
focal

<l cm>1 cm

average abscess size was 3.88
cm (range, 2.0 to 6.0 cm

All multiloculated or multifocal
abscess

Multifocal abscess >3 cm.

Multifocal 60% abscess >3 cm

Treatment outcome

2 cases transurethral resection,

1 case transrectal incision. 1 case transperineal puncture
was first performed, but a transurethral resection was
done later.

1 case transurethral incision and later a resection.

3/8 refused surgical or sonographically guided drainage.
All 5 cases percutaneous transperineal sonographically
guided aspiration produced rapid clinical improvement
and resolved the pain and fever.

Aspiration. No surgical drainage was needed in these 13
patients. Follow-up TRUS CDU showed good response
to the treatment with complete resolution of the abscess
cavity in all cases

TRUS-guided needle aspiration. Only 1 patient with
bladder outflow obstruction, had recurrence within 3 we-
eks. He underwent transurethral resection of the prostate
(TURP).

4 Conservative transurethral deroofing (1 died with
sepsis)

All abscesses were completely resolved by transrectal
continuous drainage. No patient required a second inter-
vention, and no one had a clinical relapse

5 conservatively. 16 patients by transurethral incision
with deroofing of the cavity when the abscess >1 cm. 3
transperineal needle aspiration. 1 needle aspiration had
recurrence within one month, necessitating transurethral
deroofing.

50% drained by transurethral incision or abscess
unroofing. A third 4 cases were successfully drained by
percutaneous CT-guided drainage (perineal approach or
transgluteal approach). 3 died after TUR, transperineal
aspiration

Conservative treatment (11 cases), transurethral resec-
tion of prostatic abscess (23 cases), and TRUS-guided
needle aspiration (18 cases). In 18 cases who underwent
needle aspiration, prostatic abscesses recurred in 4 cases
(22.2%) within 1 month after discharge from the hos-
pital. Two patients subjected to conservative treatment
died due to sepsis.

Transurethral holmium laser deroofing all successful.
Transient stress urinary incontinence was observed in
three patients. It subsided within three weeks in two
patients and improved with conservative management
within two months in the remaining patient.

All conservative. 5 drainage was transrectal or transu-
rethral. There were no cases of transperineal drainage. 3
transrectal failed needed 3 TURP

14 TURP, 17 TUR drainage, 4 aspiration 3 had retrogra-
de ejaculation following TUR drainage

Success rate

60%

100%

100%

83.3%

83.3%

100%

95.8%

75%

88.4%

62.5%

83.3%

93.75%

PA: prostate abscess; US: ultrasound; CDU: color Doppler ultrasound; TRUS: transrectal ultrasound scan; CT: computed tomography; TURP: transurethral resection of

prostate
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Table 3. Pros & cons of drainage approaches

Drainage
approach Advantage Disadvantage
Transrectal Simple procedure, Recurrence
less pain P/R bleeding
Exacerbation of infection
Transperineal ~ Thick needle Painful
Sexual dysfunction
Nerve damage
Transurethral Adequate drainage  Invasive procedure

Sexual dysfunction
Incontinence
Exacerbation of infection

continuous drainage, of which 29% of patients initially had
multifocal PAs.

Quality assessment of articles

All included studies were observational, primarily retrospective
cohort investigations. Risk of bias assessment for individual
studies measured by the NOS ranged between five and nine
with a median value of eight. Most of the studies assessed were
found to contain a low risk of bias (Appendix 1).

Discussion

This systematic review provides an overview of the common
demographics, presentations, diagnostic tools available, and
management options for PAs. PAs remains an infrequent clinical
occurrence, accounting for only 0.5% of all prostatic diseases.
231 This is largely attributed to the widespread use of broad-
spectrum antibiotics. However, it remains a difficult diagnosis
to make as the clinical presentation often mimics that of several
other diseases of the lower urinary tract.!'!'8 However, PAs are
an important diagnosis to consider as when it is not adequately
treated or when there is a delay in treatment, there is a frequent
progression to sepsis and death.??4

A PA can occur in patients of any age but is mainly found in
men in their 5" and 6" decade of life.*” While in the pre-anti-
biotic era, Neisseria gonorrhoeae was the primary organism,
at present gram- negative bacilli (mostly E. coli) have been
estimated to cause about 60-80% of cases.'”! This is consis-
tent with the findings within our review where E. coli was
responsible for 48% of cases. However, as identified within
the literature, it is also important to consider other significant
pathogens including Pseudomonas species, Staphylococcus
species, and occasionally anaerobic bacteria to ensure that
an appropriate antimicrobial cover is initially given before
culture results.

Symptoms and clinical findings of PAs were seen to be extremely
variable in the literature, which can make the diagnosis difficult.
LUTS, perineal pain, and fever are commonly seen, but unfor-
tunately, these symptoms overlap with those of acute prostatitis.
It is, therefore, important to have a low threshold for suspecting
an abscess and investigate with appropriate diagnostic imaging,
especially if symptoms do not improve after 48 hours of intrave-
nous antibiotic therapy.” Increasingly, the evidence points to the
emergence of TRUS as the first-line diagnostic modality for PAs
as seen by the high utilization within the identified studies (90.5%
of cases). However, CT and MRI offer important additional
modalities to consider but should ideally be reserved for those in
whom TRUS is not tolerated or contraindicated and when dealing
with abscesses that have extended beyond the prostate.'®2"!

It is important to consider predisposing factors. The common
co-morbidities in our review included diabetes mellitus, blad-
der outlet obstruction, an indwelling catheter, chronic renal
failure, hemodialysis, chronic liver disease, and HIV infection.
U181 Of these, by far the most common associating disease in our
review was diabetes because a neurogenic bladder may coexist.
(261 An additional important consideration in diabetic patients
is that because the state of urination before the onset of the
abscess is often unknown, it may be difficult for the treatment
policy to rely on the volume of the prostate."'! This highlights
the importance of assessing the volume of the prostate and
evaluating the size and shape of the abscess using TRUS, CT,
or magnetic resonance imaging.”! Finally, the identification of
these co-morbidities is important to achieve optimum treatment.
It is important to correct abnormalities such as ensuring good
glycemic control in diabetes, renal replacement in chronic renal
failure, or management of uremia in liver failure to ensure the
best outcomes can be achieved subsequentially.*”

Several approaches for the drainage of PAs have been proposed
in the literature as identified in this review. It is, however,
important to interpret this with caution as studies and patients
remain very heterogeneous. The treatment of PAs is at present
complicated by a lack of high-quality evidence on which to
base clinical decisions. Case reports and expert opinion reviews
account for a large majority of published data regarding PAs
with only a few case series reported as seen in this review. The
lack of robust prospective treatment and epidemiological data
has prevented the development of diagnostic and treatment
guidelines and has limited our understanding of the true inci-
dence of PAs and the associated microbial and host risk factors.

Despite the lack of high-quality evidence, we have proposed an
algorithm to manage PAs patients based on the current best evi-
dence and our experience (Figure 5). Those with small abscesses
(<2 cm) were seen to potentially respond well to antibiotics alone.
281 However, their progress requires careful monitoring clinically
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Clinical Initia.l therapy:
assessment Suspected PA Failure to
response
Blood cultures,
MSU
Start antibiotic
CT/MRI (Extra-
prostatic TRUS TRUS
involvement) feasible?
Abscess
characteristic
Septated
Abscess <2 cm Abscess >2 cm Multiloculated
Multiple
v
Clinical -

: Clinicall Age Age
Conservative non- stabley <50 >50
management stable

reassess | y Aspiration
Failure TUD/TURP TUD/TURP
Cured respond i l
to AB .
Failure
respond
to AB
TUD/TURP

Figure 5. Suggested treatment algorithm for patients presenting with prostate abscess

DRE: digital rectal exam; PA: prostate abscess; MSU: mid-stream urine; TRUS: transrectal ultrasound scan; CT: computed tomography; MRI: magnetic resonance

imaging; TURP: transurethral resection of prostate.

or thorough serial imaging. Transrectal drainage may act as the
next step up from this, but should largely be reserved for patients
presenting with a simple abscess in a clinically stable condi-
tion. TRUS-guided aspiration offers a modality that can be used
effectively to diagnose, treat, and follow the clinical progression.
TRUS-guided drainage should precede any transurethral drainage
in these patients due to the potential risk of sexual dysfunction
or severe complications arising from transurethral procedures,
particularly in young men who wish to preserve continence and

fertility.”! The current evidence supports the use of TRUS-guided
needle aspiration as a feasible alternative to transurethral drain-
age with success rates.!”’ However, close monitoring following
aspiration remains important, particularly in large PAs due to the
possibility of failure or recurrence.

Utilizing a transperineal approach for drainage was identified
as allowing for rapid assessment and drainage of the abscess
without the need for general anesthetic. However, the perineal




Turk J Urol 2020; 46(4): 262-73
DOI: 10.5152/tud.2020.19273

incision may be more painful for the patient with the poten-
tial to lead to impotence due to nerve damage.!! While in our
review, overall low complication rates were seen, this was the
least utilized modality, and hence was the least evidence-based
method identified. There was additional evidence of some
recurrences within the literature.”®* As such we have recom-
mended the TRUS-guided approach within our algorithm at
present. However, with the growing utilization of the transperi-
neal approach in prostatic biopsies, the evidence for its use in
PAs may increase in the future.

Due to the need for more definitive drainage in clinically unwell
patients, we would recommend transurethral approaches either
via resection or deroofing of the abscess. Similarly, in those
with more complex or multiloculated PA, those who are older
and hence may have less need for fertility-preserving treatment,
or those in whom an element of bladder outlet obstruction is
present, a transurethral approach is recommended due to the
risk of recurrence.®*! Finally, those who have failed TRUS-
guided aspiration will similarly benefit from more definitive
re-drainage through transurethral surgical management. Several
transurethral approaches have been described at present, includ-
ing TURP, TUD, and holmium laser enucleation. All have
demonstrated great success rates within the identified literature
at present; however, with minimal comparative data available,
it is difficult to provide any recommendation for one approach
over another at present.

It is important to consider the complications observed post
procedures. As expected, the transurethral approach dem-
onstrated higher rates of complication compared to aspira-
tion alone. These included septic shock, epididymo-orchitis,
urethral diverticulum, and urethral strictures.?®! Other known
complications of the transurethral approach were seen in five
out of twelve papers including retrograde ejaculation, urinary
incontinence, and the systemic spread of organisms via com-
municating venous drainage. These are important to consider
when planning which approach to undertake for the resolution
of the abscess.

It is clear from this review that further investigation is required
within the area of PAs to allow the formulation of evidence-
based guidelines. There is a need for larger, ideally randomized
studies to investigate current management options including
the efficacy of antibiotic treatment in smaller PAs as compared
to aspiration. Furthermore, as the transperineal route becomes
increasingly used within urology, the best approach of aspiration
requires further research to compare it to the transrectal method
directly in terms of success rates and complications. Finally,
comparative studies comparing different transurethral treatment
options are needed to identify both the best approach and patient
subgroups who would benefit from different approaches.

As with any study, this review does have its limitations, of
which, the most important was the quality of the included stud-
ies. This review was based on observational non-randomized
studies, thereby introducing the risk for confounding factors
to affect the results. Furthermore, despite a comprehensive and
broad search strategy, relevant pertinent articles could still have
been missed. Finally, this review was not registered prospec-
tively through a database such as PROSPERO due to having
completed data extraction at the time of registration.

In conclusion, the diagnosis and treatment practices of PAs are,
at present, widely varied and depend on patient and surgeon
preference due to the lack of clear guidelines. However, while
deciding on the best approach for drainage, it is important
to assess the size and shape of the abscess using transrectal
ultrasonography (TRUS) or with additional adjunctive imag-
ing such as CT or MRI. Small abscesses (<2 cm) may be
initially treated with a trial of prolonged antibiotic administra-
tion. However, transrectal drainage may be required in cases of
failed antibiotic treatment and larger abscesses. In those with
failed TRUS-guided drainage, transurethral drainage should be
considered. Transurethral drainage should also be considered in
cases of complex or multiple abscesses in the elderly due to fre-
quent co-existence of bladder outlet obstruction and less need
for fertility-sparing treatments. While transurethral drainage
offered shorter hospital stays and more definitive abscess clear-
ance, postoperative complications were frequent. However,
at present, the evidence base surrounding the diagnosis and
management of PAs remains poor, and further research is cer-
tainly needed to determine the best treatment modalities for
different sizes and types of prostatic abscesses. Nevertheless,
the findings in this review can be used to guide the physician
in deciding on the approach for drainage with early diagnosis
and treatment.
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Appendix 1. Presentation of 12 included studies

Article information Population Intervention Risk of bias
Authur Year Study design Prostate Abscess AB  Transperineal Transrectal Transurethral NOS score
Jacobsen and Kvist'? 1993 case series 5 X X X X 7
Barozzi et al.'°! 1998 Cohort 8 X X 9
Chou et al.®! 2004 Cohort 13 X X 7
Gogiis et al.>"! 2004 Cohort 6 X X 6
Al-Meshaan et al."”! 2008 Cohort 9 X X 5
Aravantinos et al "% 2008 Cohort 7 X X 8
Tiwari et al.l'”! 2011 Cohort 24 X X X 8
Wen et al.['”] 2012 case series 12 X X X 7
Jang et al. ! 2012 Cohort 52 X X X 7
Lee et al. ['4! 2015 Cohort 8 X X X
Oshinomi et al.l'"! 2018 Cohort 18 X X 9
Bhagat et al.l'™! 2008 Cohort 48 X X X 8

AB: antibiotics; NOC: Newcastle-Ottawa scale



