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Abstract: Background/Objectives: To understand the clinical characteristics, risk factors,
diagnosis, treatment, and outcomes of xanthogranulomatous prostatitis. Methods: A
comprehensive search was conducted across PubMed, Embase, and Medline following
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guide-
lines, including case reports and case series. Study quality and risk of bias were assessed
using the Oxford Centre for Evidence-Based Medicine (CEBM) document. The systematic
review process aimed to gather and synthesize all available research evidence on the topic.
Results: We included 24 articles reporting on 33 patients, with a median age of 64 years.
The most common presenting symptoms were lower urinary tract symptoms (81.8%), and
only one patient was asymptomatic. The mean prostate-specific antigen (PSA) level upon
presentation was 6.5 ng/mL. Notably, 51.5% of patients were suspected of harbouring
clinically significant prostate carcinoma, and only one patient had concurrent prostate ade-
nocarcinoma. All diagnoses were based on changes associated with xanthogranulomatous
prostatitis demonstrated upon histopathological examination. A variety of pathogens were
isolated, including Escherichia coli, Pseudomonas aeruginosa, Proteus species, and Enterobacter
species. Transurethral resection of the prostate (60.6%) was the mainstay approach to
management. In total, 27.3% of patients were successfully managed with non-surgical
therapy. Conclusions: The majority of patients were suspected of prostate carcinoma
prior to the histopathological diagnosis of xanthogranulomatous prostatitis. One patient
underwent unnecessary radical prostatectomy as a result. The management of xanthogran-
ulomatous prostatitis includes transurethral resection of the prostate and conservative
management with the use of antibiotics. This outlines the importance of following well-
established protocols upon suspicion of prostate carcinoma in order to avoid unnecessary
radical prostatectomy.
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1. Introduction

Xanthogranulomatous prostatitis (XGP) is an uncommon chronic inflammatory condi-
tion of the prostate, characterized by the accumulation of lipid-laden macrophages, plasma
cells, and lymphocytes, which form granulomatous lesions within the prostate tissue [1].
XGP represents a rare histological entity, with only isolated case reports and small case
series reported in the literature, and its exact prevalence is still largely unknown. The
clinical presentation of XGP often mimics that of other prostatic diseases, including be-
nign prostatic hyperplasia (BPH) and, more importantly, prostate carcinoma, leading to
diagnostic uncertainty and potential overtreatment [2-12].
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The aetiology and pathogenesis of XGP are not well understood but are thought to
be multifactorial. Chronic infections, urinary tract obstruction, and immune-mediated
processes are potential contributing factors [1]. Bacterial pathogens such as Escherichia coli,
Pseudomonas aeruginosa, and Proteus species have been isolated in patients diagnosed with
XGP, suggesting a possible link to chronic bacterial prostatitis [6,13-15]. The inflammatory
process leads to the formation of xanthogranulomatous tissue, which can resemble a
prostatic neoplasm in imaging studies, thus complicating the diagnostic process.

Clinically, patients with XGP typically present with lower urinary tract symptoms
(LUTS), including urinary frequency, urgency, dysuria, and obstructive symptoms. These
non-specific symptoms overlap significantly with those of other common prostatic con-
ditions, which can contribute to diagnostic challenges. In some cases, elevated serum
prostate-specific antigen (PSA) levels and imaging findings that mimic prostate carcinoma
may lead to suspicion of malignancy, prompting further diagnostic interventions, such as
prostate biopsies or even surgical treatment. In a few instances, misdiagnosis has led to
radical prostatectomy, underscoring the need for caution in clinical decision-making when
malignancy is suspected.

The diagnosis of XGP is confirmed through histopathological examination, which
reveals characteristic xanthogranulomatous changes. These changes are marked by aggre-
gates of foamy macrophages, multinucleated giant cells, and chronic inflammatory cells.
The foamy macrophages stain positive for the histiocytic marker CD163 in immunohisto-
chemistry analyses and aid in differentiating XGP from carcinoma. However, due to tissue
destruction and inflammation, histopathological diagnosis can be challenging [16]. Given
the overlap in clinical presentation with other prostatic diseases, the role of biopsy and
careful histopathological analysis cannot be overemphasized. The lack of specific clinical
or imaging features makes it difficult to distinguish XGP from malignancy or other benign
inflammatory conditions preoperatively.

The management of XGP is not standardized due to the rarity of the condition, but
treatment options include both surgical and conservative approaches. Patients with a
systematic response to XGP, such as the presence of fever, are treated primarily with
antibiotics. This approach has shown success in patients with milder forms of the dis-
ease or when a bacterial aetiology is suspected [2,4,7]. Transurethral resection of the
prostate (TURP) has commonly been employed to relieve obstructive symptoms and obtain
diagnostic tissue [12].

This systematic review aims to summarize the current knowledge regarding the clin-
ical characteristics, diagnostic modalities, treatment options, and outcomes of XGP. By
synthesizing data from existing case reports and case series, we seek to provide a compre-
hensive understanding of this rare condition and highlight the challenges in differentiating
it from prostatic malignancy. Improved awareness of XGP among clinicians may help
reduce the incidence of unnecessary surgical procedures and guide more appropriate
management strategies for affected patients.

2. Materials and Methods

A comprehensive search was conducted in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines using the following
databases: PubMed, Embase, and Medline. We searched these databases from inception
until October 2024. The reference lists of included studies and relevant reviews were
manually checked to identify additional potential studies.

The search strategy combined key terms related to xanthogranulomatous prostatitis
with terms chosen with the assistance of our local health district librarian. The terms
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used were “xanthogranulomatous” AND “granulomatous” and “prostatitis”. An English
language restriction was imposed.

2.1. Eligibility Criteria
Studies were eligible for inclusion if they met the following criteria:

1. Original articles reporting on patients diagnosed with xanthogranulomatous prostati-
tis upon histopathological examination.

2. Studies providing data on at least one of the following outcomes: patient de-
mographics, clinical presentation, mode of diagnosis, treatment modalities, and
patient outcomes.

3. Case reports, case series, observational studies (cohort and case—control), and clinical
trials were included.

Articles were excluded if they met the following criteria:

1.  Reviews, commentaries, editorials, letters, conference abstracts, or expert opinions.
Studies not providing specific data on outcomes for patients.
3. Studies on paediatric or neonatal patients (aged < 18 years).

2.2. Data Extraction and Quality Assessment

Data were extracted using a pre-specified data extraction form. The following informa-
tion was obtained from each study: first author’s name, year of publication, study design,
patients’ baseline characteristics, clinical findings, diagnostic methods, treatment methods,
and outcomes.

The methodological quality of the included studies was assessed by two independent
authors (K.C. and G.M.). Any disagreements between reviewers were resolved through
discussion or consultation with a third reviewer if necessary.

2.3. Data Synthesis and Analysis

Given the nature of the included studies being primarily case reports and case series,
a meta-analysis was not feasible. Instead, data were synthesized qualitatively. Patient
characteristics, such as age, gender, and presenting symptoms, were described. In addition,
details about diagnostic procedures, pathologic findings, treatments, and outcomes were
collated. Descriptive statistics were used to summarize the data.

2.4. Risk of Bias Across Studies

The risk of bias in case reports and case series was evaluated using the Oxford Centre
for Evidence-Based Medicine: Levels of Evidence (CEBM) document. All articles were of
level 4 evidence.

Given that case reports and case series are inherently high in bias and low in evidence
level, the overall evidence generated by this review should be interpreted with caution.

2.5. Ethics Approval and Consent to Participate

As this study was a systematic review, it did not involve direct contact with patients
or alteration to patient care, and thus did not require ethics committee approval.

2.6. Availability of Data and Material

All data generated or analysed during this study are included in this published article
or are available from the corresponding author on request.
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3. Results
3.1. Study Selection and Characteristics

The initial search yielded a total of 50 studies, which were screened for eligibility. Of
these, 26 were excluded due to various reasons, such as irrelevant topics, not reporting
specific data on patients, or not being original articles. A total of 24 articles, all case
reports and case series, met our inclusion criteria and were included in the final qualitative
synthesis [2-15,17-26]. The PRISMA flow diagram of the study selection process is shown
in Figure 1.
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Figure 1. PRISMA flow diagram for systematic review of xanthogranulomatous prostatitis.

3.2. Patient Characteristics and Clinical Presentation

The 24 articles included a total of 33 patients (Table 1) with a diagnosis of xanthogran-
ulomatous prostatitis, with ages ranging from 47 to 82 (median age: 64). The most com-
mon presenting symptom was lower urinary tract symptoms (LUTS) (n = 27, 81.8%),
followed by fevers (n = 10, 30.3%) and haematuria (n = 9, 27.3%). The median PSA was
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6.5 (range = 0.54 to 172.5). The initial diagnoses were prostate carcinoma (n = 17, 51.5%),
benign prostatic enlargement (BPE) (n = 10, 30.3%), and prostatitis (1 = 5, 15.2%) (Table S1).

Table 1. List of all articles and patients included in the review in chronological order [2-15,17-26].

No. of . PSA Initial Clinical ~ Indication for
Author and Year Cases Age Presentation (ng/mL) Diagnosis Management Management
Mickos 1986 5 58 Anuria NA BPE Symptoms. No biopsy. Simple prostatectomy
46 Flank pain + LUTS NA BPE Symptoms. Biopsy TURP
negative.
Zaber 2004 1 63 AUR, diarrhoea, faecaluria 2.2 Eg\ttilrsvesmal Symptoms. No biopsy. TURP
Rafique 2006 1 60 LUTS 150 PCa Symptoms. No biopsy. TURP
Min 2011 1 82 Haematuria, LUTS + AUR 86.8 BPE Symptoms. No biopsy. TURP
Lee 2012 1 74 LUTS 11.74 PCa Biopsy-proven XGP. Alphablocker
Valsangkar2012 1 52 AUR + fevers NA Prostate Abscess deroofing. No TURP
abscess biopsy.
. . Symptoms + obstructive
Pastore 2013 5 Range:  Haematospermia, LUTS+ 4 ¢ 7 PCa uroflowmetry. TURP
51-62  fever .
Biopsy-proven XGP.
Patil 2014 1 64 LUTS 15 BPE Symptoms + obstructive  qy;pp
uroflowmetry.
Cheng 2014 5 60 LUTS 6.5 Prostatitis NA. NA
71 LUTS + haematuria 55 Prostatitis Biopsy-proven-XGP. Antibiotics
Wollin 2015 1 78 Recurrent urinary retention ~ 41.4 BPE BQngomg symptoms. Simple prostatectomy
iopsy negative.
Xing 2016 1 75 LUTS 172.5 PCa Biopsy-proven XGP. Alpha blocker
Noyola 2016 1 47 LUTS 0.4 BPE Symptoms. No biopsy. Simple prostatectomy
Grewal 2017 1 54 LUTS 0.013 BPE Symptoms. No biopsy. TURP
Shukla 2017 2 65 Dysuria 8.85 PCa NA. TURP
69 LUTS NA BPE NA. TURP
Jabbour 2018 1 59 LUTS 0.54 Prostate Abscess deroofing. TURP
abscess
Raised PSA, symptoms.
Kumar 2019 1 57 LUTS 11.59 PCa Biopsy prostate Radical prostatectomy
adenocarcinoma later
revised to XGP.
Mukendi 2019 1 71 Asymptomatic 9.5 PCa Biopsy-proven XGP. Alpha blocker
Belga 2019 1 70 Septic shock NA z;:zastse Abscess deroofing. TURP + antibiotics
Mehta 2020 1 60 Fevers + dysuria 0.8 PCa Biopsy-proven XGP. Antibiotics
Demeter 2020 1 65 LUTS 123 PCa Abscess drainage. Abscess aspiration +
Biopsy-proven XGP. antibiotics
Symptoms + obstruction
68 LUTS 5.3 PCa upon uroflowmetry. No TURP
De Silva 2020 3 biopsy.
82 LUTS 324 PCa Symptoms. No biopsy. TURP
69 LUTS 1 BPE Symptoms. No biopsy. TURP
Karzoun 2021 1 63 LUTS 17 BPE Symptoms + obstruction  p;pp
upon uroflowmetry.
Joseph 2021 1 65 Rectal pain 2.4 PCa Biopsy-proven XGP. Antibiotics
Tang 2022 1 56 Dysuria 49.19 PCa Biopsy-proven XGP. Antibiotics

LUTS = lower urinary tract symptoms; BPE = benign prostatic enlargement; PCa = prostatic carci-
noma; AUR = acute urinary retention; TURP = transurethral resection of prostate; NA = not available;

XGP = xanthogranulomatous prostatitis.

3.3. Diagnostic Procedures and Pathologic Findings

All patients received a diagnosis of xanthogranulomatous prostatitis confirmed by

histopathological analysis. Imaging modalities varied, including computed tomography,

ultrasonography, and magnetic resonance imaging (MRI). MRI of the prostate was per-

formed in 10 patients, with a Prostate Imaging Reporting and Data System (PI-RADS)

5 lesion identified in 5 patients.
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3.4. Treatment and Outcomes

While there was variation in the approach to management across case reports,
transurethral resection of the prostate (TURP) was a mainstay of therapy (n = 20, 60.6%),
followed by non-surgical management with or without antibiotic therapy (n =9, 27.3%).

Importantly, one patient underwent unnecessary radical prostatectomy due to a missed
diagnosis of xanthogranulomatous prostatitis. This patient proceeded to radical surgery
based on clinical and imaging findings and a histopathological finding of prostate carci-
noma, which was later revised to xanthogranulomatous prostatitis.

All patients responded well to their respective management, with no deaths and the
resolution of symptoms.

3.5. Quality of Included Studies

As per the Oxford Centre for Evidence-Based Medicine (CEBM) Critical Appraisal
Tools, the quality of the included studies varied. Many case reports and series lacked
details about patient demographics, specific interventions, or precise clinical outcomes,

contributing to the risk of bias. It is important to interpret the results keeping this limitation
in mind (Table S2).

4. Discussion

This systematic review highlights the clinical characteristics, risk factors, diagnosis,
treatment, and outcomes of xanthogranulomatous prostatitis (XGP), a rare inflammatory
condition of the prostate. Our findings provide insights into the diagnostic challenges and
management approaches of XGP, based on the analysis of 24 articles involving 33 patients.
XGP predominantly presents with lower urinary tract symptoms (LUTS) in older patients,
with a median age of 64 years, and can often mimic other prostatic diseases, especially
prostate carcinoma.

One of the key findings of this review is that over half of the patients were initially
suspected of harbouring clinically significant prostate carcinoma, which highlights the
diagnostic uncertainty surrounding XGP. Five patients had a prostate MRI demonstrating a
PI-RADS 5 lesion. This similarity in clinical presentation often leads to an initial misdiag-
nosis, emphasizing the importance of accurate differential diagnosis to avoid unnecessary
invasive interventions. In our review, one patient underwent unnecessary radical prosta-
tectomy, highlighting the need to follow well-established international protocols in the
diagnosis of prostate carcinoma and the importance of a clear understanding of the distinct
morphological features of XGP [3].

Histopathological examination remains the gold standard for the diagnosis of XGP.
Characteristic findings of xanthogranulomatous inflammation were consistently reported
in all patients, confirming that a definitive diagnosis cannot be reliably made based on
imaging or clinical symptoms alone. The isolation of various pathogens, including Es-
cherichia coli, Pseudomonas aeruginosa, Proteus species, and Enterobacter species, suggests
that XGP may be associated with an infectious aetiology, though the exact pathogenesis re-
mains unclear [6,13-15]. This raises important questions about the role of chronic bacterial
infections in the development of this condition, which warrants further investigation.

Management approaches for XGP varied among the cases reviewed. The majority of
patients (60.6%) were treated with transurethral resection of the prostate (TURP), which
proved effective in alleviating symptoms and debulking the inflamed tissue. However, a
significant proportion of patients (27.3%) were successfully managed with conservative
therapies, such as antibiotics, highlighting that surgical intervention may not always be
necessary. These findings suggest that the choice of treatment should be individualized
based on the severity of symptoms and patient comorbidities. Our recommendation is
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to commence antibiotic and alpha-blocker therapy for up to 4-6 weeks until symptoms
resolve, unless there is presence of prostatic abscess, which requires more urgent surgical
intervention in the form of transurethral deroofing or percutaneous drainage. If symptoms
persist, re-imaging and uroflowmetry should be performed, and if there is suggestion of
bladder outlet obstruction or persistence of symptoms, a TURP should be performed. Once
treatment is complete, re-imaging and PSA testing can be considered to assess response to
therapy. We also recommend the use of a multi-disciplinary team in the management of
this rare entity.

This review underscores the importance of adhering to well-established protocols
for the evaluation of suspected prostate carcinoma, including the use of prostate-specific
antigen (PSA) levels, imaging, and biopsy, to minimize the risk of overtreatment. Given
the rarity of XGP, its clinical presentation is easily mistaken for malignancy, which can
lead to aggressive treatment approaches that may not be warranted. Therefore, clinicians
should maintain a high index of suspicion for XGP in patients presenting with LUTS and a
history of recurrent urinary tract infections or other risk factors, particularly when imaging
findings are atypical for carcinoma.

The limitations of this systematic review include the reliance on case reports and case
series, which are inherently prone to bias and may not represent the broader population.
The small sample size and the variability in reported clinical details also limit the gener-
alizability of our findings. Another important limitation is that there is a confounder in
the review that only patients that undergo surgical intervention or have a biopsy have
tissue confirmation of XGP, which may mean that a percentage of patients with a clinical
diagnosis of BPE or prostatitis treated conservatively are under-represented. Nevertheless,
this review provides a comprehensive synthesis of the available literature on XGP and
serves to raise awareness of this rare condition among clinicians.

5. Conclusions

XGP is a rare but important differential diagnosis in patients presenting with LUTS,
or with clinical examination and PSA levels suggestive of prostate carcinoma. Accurate
diagnosis via histopathological examination is crucial to avoid unnecessary radical pro-
cedures. Both surgical and conservative management options are available, with TURP
being the most common approach. Conservative approaches in the absence of prostate
abscess should be considered as a first-line treatment, followed by TURP if patients fail to
improve. Future research should aim to elucidate the pathogenesis of XGP and establish
standardized diagnostic and management protocols to improve patient outcomes.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/siuj6020026/s1, Table S1: Detailed review of all included articles
relating to xanthogranulomatous prostatitis; Table S2: CEBM Analysis of all articles included in
systematic review.
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