Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 11 Number 9 March 26, 2023

REVIEW

1888  Endoscopic transluminal drainage and necrosectomy for infected necrotizing pancreatitis: Progress and
challenges

Zeng Y, Yang J, Zhang JW

MINIREVIEWS

1903  Functional role of frontal electroencephalogram alpha asymmetry in the resting state in patients with
depression: A review

Xie YH, Zhang YM, Fan FF, Song XY, Liu L

1918 COVID-19 related liver injuries in pregnancy

Sekulovski M, Bogdanova-Petrova S, Peshevska-Sekulovska M, Velikova T, Georgiev T

1930  Examined lymph node count for gastric cancer patients after curative surgery

Zeng Y, Chen LC, Ye ZS, Deng JY

1939  Laparoscopic common bile duct exploration to treat choledocholithiasis in situs inversus patients: A
technical review

Chiu BY, Chuang SH, Chuang SC, Kuo KK

1951  Airway ultrasound for patients anticipated to have a difficult airway: Perspective for personalized
medicine

Nakazawa H, Uzawa K, Tokumine J, Lefor AK, Motoyasu A, Yorozu T

ORIGINAL ARTICLE

Observational Study

1963  Clinicopathological features and expression of regulatory mechanism of the Wnt signaling pathway in
colorectal sessile serrated adenomas/ polyps with different syndrome types

Qiao D, Liu XY, Zheng L, Zhang YL, Que RY, Ge BJ, Cao HY, Dai YC

Randomized Controlled Trial
1974  Effects of individual shock wave therapy vs celecoxib on hip pain caused by femoral head necrosis

Zhu JY, Yan J, Xiao J, Jia HG, Liang HJ, Xing GY

CASE REPORT
1985  Very low calorie ketogenic diet and common rheumatic disorders: A case report

Rondanelli M, Patelli Z, Gasparri C, Mansueto F, Ferraris C, Nichetti M, Alalwan TA, Sajoux I, Maugeri R, Perna S

1992  Delayed versus immediate intervention of ruptured brain arteriovenous malformations: A case report

Bintang AK, Bahar A, Akbar M, Soraya GV, Gunawan A, Hammado N, Rachman ME, Ulhaq ZS

WJCC | https://www.wjgnet.com I March 26,2023 | Volumell | Issue9 |

Jaishideng®



JBaishideng®

World Journal of Clinical Cases
Contents
Thrice Monthly Volume 11 Number 9 March 26, 2023
2002  Children with infectious pneumonia caused by Ralstonia insidiosa: A case report
Lin SZ, Qian MJ, Wang YW, Chen QD, Wang WQ, Li JY, Yang RT, Wang XY, Mu CY, Jiang K
2009  Transient ischemic attack induced by pulmonary arteriovenous fistula in a child: A case report
Zheng J, Wu QY, Zeng X, Zhang DF
2015  Motor cortex transcranial magnetic stimulation to reduce intractable postherpetic neuralgia with poor
response to other threapies: Report of two cases
Wang H, Hu YZ, Che XW, Yu L
2021  Small bowel adenocarcinoma in neoterminal ileum in setting of stricturing Crohn’s disease: A case report
and review of literature
Karthikeyan S, Shen J, Keyashian K, Gubatan J
2029  Novel combined endoscopic and laparoscopic surgery for advanced T2 gastric cancer: Two case reports
Dai JH, Qian F, Chen L, Xu SL, Feng XF, Wu HB, Chen Y, Peng ZH, Yu PW, Peng GY
2036  Acromicric dysplasia caused by a mutation of fibrillin 1 in a family: A case report
Shen R, Feng JH, Yang SP
2043  Ultrasound-guided intra-articular corticosteroid injection in a patient with manubriosternal joint
involvement of ankylosing spondylitis: A case report
Choi MH, Yoon 1Y, Kim WJ
2051  Granulomatous prostatitis after bacille Calmette-Guérin instillation resembles prostate carcinoma: A case
report and review of the literature
Yao Y, Ji JJ, Wang HY, Sun LJ, Zhang GM
2060  Unusual capitate fracture with dorsal shearing pattern and concomitant carpometacarpal dislocation with
a 6-year follow-up: A case report
Lai CC, Fang HW, Chang CH, Pao JL, Chang CC, Chen YJ
2067  Live births from in vitro fertilization-embryo transfer following the administration of gonadotropin-
releasing hormone agonist without gonadotropins: Two case reports
Li M, Su P, Zhou LM
2074  Spontaneous conus infarction with "snake-eye appearance" on magnetic resonance imaging: A case report
and literature review
Zhang QY, Xu LY, Wang ML, Cao H, Ji XF
2084  Transseptal approach for catheter ablation of left-sided accessory pathways in children with Marfan
syndrome: A case report
Dong ZY, Shao W, Yuan Y, Lin L, Yu X, Cui L, Zhen Z, Gao L
2091  Occipital artery bypass importance in unsuitable superficial temporal artery: Two case reports
Hong JH, Jung SC, Ryu HS, Kim TS, Joo SP
WJCC | https://www.wjgnet.com I March 26,2023 | Volumell | Issue9



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 11 Number 9 March 26, 2023

2098

Anesthetic management of a patient with preoperative R-on-T phenomenon undergoing laparoscopic-
assisted sigmoid colon resection: A case report

Li XX, Yao YF, Tan HY

JBaishideng®

2104  Pembrolizumab combined with axitinib in the treatment of skin metastasis of renal clear cell carcinoma to
nasal ala: A case report
Dong S, Xu YC, Zhang YC, Xia JX, Mou Y
2110  Successful treatment of a rare subcutaneous emphysema after a blow-out fracture surgery using needle
aspiration: A case report
Nam HJ, Wee SY
LETTER TO THE EDITOR
2116  Are biopsies during endoscopic ultrasonography necessary for a suspected esophageal leiomyoma? Is
laparoscopy always feasible?
Beji H, Chtourou MF, Zribi S, Kallel Y, Bouassida M, Touinsi H
2119  Vaginal microbes confounders and implications on women's health
Nori W, H-Hameed B
WJCC | https://www.wjgnet.com I March 26,2023 | Volumell | Issue9



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 11 Number 9 March 26, 2023

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Marilia Carabotti, MD, PhD, Academic Research,
Medical-Surgical Department of Clinical Sciences and Translational Medicine, University Sapienza Rome, Rome
00189, Italy. mariliacarabotti@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central,
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator:
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's

CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Y7 Yuan; Production Department Director: Xiang I.i; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16,2013

FREQUENCY
Thrice Monthly

EDITORS-IN-CHIEF

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja
Hyeon Ku

EDITORIAL BOARD MEMBERS

https:/ /www.wjgnet.com/2307-8960/editorialboard.htm

PUBLICATION DATE
March 26, 2023

COPYRIGHT
© 2023 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

https:/ /www.wijgnet.com/bpg/gerinfo/240
PUBLICATION ETHICS

https:/ /www.wjgnet.com/bpg/Gerlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wignet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/getinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wijgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

© 2023 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

JBaishideng®

WJCC | https://www.wjgnet.com IX

March 26,2023 | Volume1l |

Issue 9


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v11.i9.2051

World Journal of
Clinical Cases

World | Clin Cases 2023 March 26; 11(9): 2051-2059

ISSN 2307-8960 (online)

CASE REPORT

Granulomatous prostatitis after bacille Calmette-Guérin instillation
resembles prostate carcinoma: A case report and review of the

literature

Yu Yao, Jun-Jie Ji, Hai-Yun Wang, Li-Jiang Sun, Gui-Ming Zhang

Specialty type: Infectious diseases

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): A
Grade B (Very good): B
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Crocetto F, Italy;
Crocetto F, Italy; Koukoulaki M,
Greece

Received: November 27, 2022
Peer-review started: November 27,
2022

First decision: January 12, 2023
Revised: January 15, 2023
Accepted: March 1, 2023

Article in press: March 1, 2023
Published online: March 26, 2023

Jaishideng®

WJCC | https://www.wjgnet.com

Yu Yao, Jun-Jie Ji, Hai-Yun Wang, Li-Jiang Sun, Gui-Ming Zhang, Department of Urology, The
Affiliated Hospital of Qingdao University, Qingdao 266003, Shandong Province, China

Corresponding author: Gui-Ming Zhang, MD, PhD, Doctor, Department of Urology, The
Affiliated Hospital of Qingdao University, No.16 Jiangsu Road, Qingdao 266003, Shandong
Province, China. zhangguiming9@126.com

Abstract

BACKGROUND

Bacille Calmette-Guérin (BCG) instillation is recommended in patients with non-
muscle-invasive bladder cancer who have intermediate-risk and high-risk tumors.
However, granulomatous prostatitis is a rare complication induced by BCG
instillation, which can easily be misdiagnosed as prostate cancer. Here, we report
a case of granulomatous prostatitis that resembled prostate cancer.

CASE SUMMARY

A 64-year-old Chinese man with bladder cancer received BCG instillation. Three
days later, he stopped BCG instillation and received anti-infective therapy due to
the urinary tract infection. Three months after BCG restart, he had rising total
prostate-specific antigen (PSA) (9.14 ng/mL) and decreasing free PSA/total PSA
(0.09). T2-weighted images of magnetic resonance imaging (MRI) showed a 28
mm X 20 mm diffuse low signal abnormality in the right peripheral zone, which
was markedly hyperintense on high b-value diffusion-weighted MRI and
hypointense on apparent diffusion coefficient map images. Considering Prostate
Imaging Reporting and Data System score of 5 and possibility of prostate cancer, a
prostate biopsy was conducted. Histopathology showed typical features of
granulomatous prostatitis. The nucleic acid test for tuberculosis was positive. He
was finally diagnosed with BCG-induced granulomatous prostatitis. Thereafter,
he stopped BCG instillation and received anti-tuberculosis treatment. During 10
mo follow-up, he had no evidence of tumor recurrence or symptoms of
tuberculosis.

CONCLUSION

Temporarily elevated PSA and high followed by low signal abnormality on
diffusion-weighted MRI are important indicators of BCG-induced granulomatous
prostatitis.
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Core Tip: Granulomatous prostatitis is a rare complication of BCG instillation, which can easily be misdia-
gnosed as prostate cancer. Here, we report a 64-year-old Chinese man with BCG-induced granulomatous
prostatitis that resembles prostate cancer. Although histopathology remains the gold standard to accurately
differentiate between the two diagnoses, some clues such as temporarily elevated PSA levels and a high
signal followed by a low-signal abnormality on high b-value diffusion-weighted MRI are important
indicators of BCG-induced granulomatous prostatitis.

Citation: Yao Y, Ji JJ, Wang HY, Sun LJ, Zhang GM. Granulomatous prostatitis after bacille Calmette-Guérin
instillation resembles prostate carcinoma: A case report and review of the literature. World J Clin Cases 2023;
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INTRODUCTION

Bladder cancer is the tenth most common malignancy worldwide and the sixth most common
malignancy in men[1]. Approximately 75% of bladder cancer patients present with a disease confined to
the mucosa or submucosa, which is defined as non-muscleinvasive bladder cancer (NMIBC)[2].
Compared with muscleinvasive bladder cancer, NMIBC is associated with better long-term survival and
a lower risk of cancerspecific mortality[3,4]. Although transurethral resection of a bladder tumor
(TURBT) can completely eradicate NMIBC, the high variability in the 3-month recurrence rate indicates
that TURBT alone is inadequate[5]. Therefore, TURBT followed by intravesical chemotherapy or
intravesical immunotherapy with bacille Calmette-Guérin (BCG) is recommended as a standard
treatment for NMIBCJ6].

Mycobacterium BCG, the sole tuberculosis vaccine that was first administered to a newborn baby in
1921, has saved tens of millions of lives over the past century[7]. BCG generates immunity and,
therefore, has antitumor activity against tumors such as NMIBC[8]. BCG after TURBT was confirmed to
be superior to TURBT plus chemotherapy or TURBT alone for preventing a recurrence of NMIBC in
several recent meta-analyses[9-12]. A Cochrane systematic review also showed that mitomycin
intravesical chemotherapy was less effective than BCG instillation in reducing the recurrence rate of
NMIBC[13]. Therefore, intravesical BCG after TURBT is recommended in NMIBC patients with
intermediate-risk and high-risk tumors.

However, BCG instillation is associated with more local and systemic side effects than intravesical
chemotherapy, which may influence the treatment period[13,14]. Most patients only show mild local
complications such as cystitis, urination frequency, and macroscopic hematuria[14]. The incidence of
serious side effects is below 5% and nearly all cases can be treated effectively[15]. Only 1% of patients
had a BCG infection in a registry-based cohort analysis[16]. One study that included BCG infection cases
indicated that the top four sites of infection were the lungs, vascular tissue, the liver, and osteoarticular
tissue[17]. Several cases of BCG infection after BCG instillation have been reported recently[18-21].

Compared with sites of infection such as the lungs and liver, genitourinary BCG infection is not
common. Granulomatous prostatitis is a rare complication induced by BCG instillation and the exact
incidence is unknown. Besides specific granulomatous prostatitis, it may be secondary to infections,
surgery, associated to malacoplakia or to systemic granulomatous diseases such as sarcoidosis and
Wegener’s granulomatosis[22,23]. Several cases have reported that granulomatous prostatitis presents
as increased serum levels of prostate-specific antigen (PSA) and a node with an abnormal signal
detected by multiparametric prostate magnetic resonance imaging (MP-MRI). Furthermore, previous
cases involved nodular or diffusely firm enlargement on digital rectal examination, which was
suggestive of prostate cancer and only resulted in a diagnosis of granulomatous prostatitis after prostate
biopsy[24-27]. Here, we present a case of granulomatous prostatitis induced by BCG instillation and
describe how to differentiate between granulomatous prostatitis induced by BCG instillation and
prostate cancer.
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CASE PRESENTATION

Chief complaints

A 64-year-old Chinese man with weekly BCG instillation visited our center in January 2022 for routinely
examination of bladder cancer complaining of rising total PSA level (9.14 ng/mL) and decreasing free
PSA /total PSA (0.09) with no symptom.

History of present illness

The patient was diagnosed with high-grade NMIBC in March 2020 and scheduled for gemcitabine
intravesical chemotherapy. Owing to a pathologically T1G3 bladder carcinoma on histopathology,
TURBT was repeated 3 mo later. Cystoscopy showed necrosis attached to the surface of the scar, and
pathology suggested inflammatory necrosis with no tumor. Two months after the second TURBT,
weekly BCG instillations were recommended to replace the gemcitabine intravesical chemotherapy.
Three days after the first BCG instillation, the patient experienced fever up to 39 °C, gross hematuria,
lower abdomen pain, and perineal pain. The physical examination and scrotal B-ultrasound indicated
left hydrocele testis and epididymitis. Routine laboratory blood results indicated that total leukocyte
counts were elevated to 18.25 x 10°/ L with increasing neutrophil granulocyte count (10.62 x 10°/L) and
decreasing hemoglobin levels (114 g/L). In addition, urinary testing revealed pyuria, hematuria, and
bacteriuria. The patient was diagnosed with a urinary tract infection and received piperacillin and
tazobactam as anti-infective therapy for 6 d until his temperature returned to normal. His urinary
testing also became normal 1 wk later. He stopped BCG instillation and restarted gemcitabine
intravesical chemotherapy. Following the second TURBT, cystoscopies and urinary B-ultrasounds were
performed every 3 mo. The results showed no evidence of tumor recurrence. Sixteen months after the
second TURBT, BCG intravesical immunotherapy was restarted.

History of past illness
The patient had no history of tuberculosis.

Personal and family history
The patient and his family had no history of prostate cancer.

Physical examination
Digital rectal examination revealed a moderately enlarged, non-painful prostate gland with shallow
central sulcus and normal density.

Laboratory examinations
Laboratory tests revealed a rising serum total PSA level (9.14 ng/mL) and a decreasing serum ratio of
free PSA/total PSA (0.09).

Imaging examinations

MP-MRI was performed. Axial T2-weighted images showed a 28 mm x 20 mm low-signal, diffuse
abnormality in the right peripheral zone (Figure 1A). On diffusion-weighted MRI with a b-value at 1500,
the lesion was seen as a markedly hyperintense focus (Figure 1B), which was consistent with a lesion
with a Prostate Imaging Reporting and Data System (PI-RADS) score of 5, with hypointense signal on
an apparent diffusion coefficient map image (Figure 1C).

Further diagnostic work-up

Considering the increasing PSA results and abnormal focus in MP-MRI, the patient was primarily
diagnosed with prostate cancer. A transperineal prostate needle biopsy was conducted. Levofloxacin
was used as antibiotic prophylaxis. However, the histopathological findings showed benign prostate
tissue with typical features of granulomatous prostatitis with multinucleated giant cells, epithelioid
cells, fibroblasts, and infiltration lymphocytes (Figure 2). A nucleic acid test of tuberculosis was
subsequently performed and the result was positive (Ct = 37.18).

FINAL DIAGNOSIS

Based on the patient’s medical history, he was finally diagnosed with BCG-induced granulomatous
prostatitis.
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Figure 1 Multiparametric magnetic resonance imaging of the case patient. Axial T2-weighted images showed a 28 mm x 20 mm low-signal, diffuse
abnormality in the right peripheral zone (A). Diffusion-weighted magnetic resonance imaging with a b-value at 1500 showed hyperintense focus (B), with a
hypointense signal on an apparent diffusion coefficient map image (C).

bOI: 10.12998/wjcc.v11.i9.2051 Copyright ©The Author(s) 2023.
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Figure 2 Hematoxylin and eosin staining slide from the prostate biopsy shows benign prostate tissue with typical features of
granulomatous prostatitis with multinucleated giant cells, epithelioid cells, fibroblasts, and infiltration lymphocytes (magnification x400).

JBaishideng®

TREATMENT

Thereafter, he received isoniazid, rifapentine, levofloxacin, and ethambutol as anti-tuberculosis
treatment. The BCG instillation was stopped and replaced by epirubicin intravesical chemotherapy.

OUTCOME AND FOLLOW-UP

During a follow-up visit 10 mo after prostate biopsy, the patient had no evidence of tumor recurrence or
symptoms of tuberculosis.

DISCUSSION

BCG instillation is used as standard immunotherapy in bladder cancer. As for complications, a
tuberculosis infection in the urinary system is not common, as infection mostly occurs in the
parenchymatous organs such as the testis, penis, kidneys, and prostate[17]. In recent articles, granulo-
matous prostatitis has been reported to account for 3.5% of BCG infections[28], and occurs in 1.06% of
all bladder cancer patients who receive BCG instillation[29]. Most cases are asymptomatic and easily
misdiagnosed as prostate cancer. Therefore, we present a case of granulomatous prostatitis induced by
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BCG instillations in order to investigate useful strategies for the differential diagnosis of the condition.

In two recent cases, elevated PSA levels ranging from 6.1 ng/mL to 8.4 ng/mL in patients with
granulomatous prostatitis after BCG instillation[24,30]. In our patient, increasing total PSA levels and a
decreasing ratio of free PSA/total PSA was found, which complicated the differentiation between
prostate cancer and granulomatous prostatitis. Wang et al[31] discovered that half of all patients with
BCG-induced granulomatous prostatitis had elevated PSA, while the ratio of free PSA/total PSA
decreased to less than 0.16 in all patients. Although PSA has increased during immunotherapy for
bladder cancer in some studies, the PSA elevation has been self-limited, and only PSA elevations for
over 3 to 12 mo have led to recommendations for prostate biopsy[32,33]. Another study also reported
that 40% of bladder cancer patients had elevated PSA after intravesical BCG therapy, but the PSA
reverted to normal within 3 mo[34]. It seems that prostate biopsy should be delayed in these patients
while PSA is monitored. However, two patients whose PSA level was elevated after BCG instillations
were pathologically diagnosed with both granulomatous prostatitis and prostate cancer [26,27]. In an
epidemiological study, concomitant prostate cancer was reported in 35.9% of patients with granulo-
matous prostatitis[17]. In another article, prostate cancer detection after intravesical BCG occurred
frequently in patients with elevated PSA and a bladder tumor located far from the bladder neck[35].
These findings together suggest the need to develop patterns or curves of PSA levels after BCG
instillation that could be used to distinguish between granulomatous prostatitis and prostate cancer.
This strategy could reduce the frequency of unnecessary biopsies.

MP-MRI is widely used in the diagnosis of prostate cancer because it has good sensitivity for the
localization and detection of over International Society of Urological Pathology grade 2 carcinomas[36-
38]. With the inability to differentiate between granulomatous prostatitis and prostate cancer on
transrectal ultrasound[25], specific characteristics of BCG-induced granulomatous prostatitis on MP-
MRI have been proposed recently. In the case patient, an abnormal focus showed low signal in T2-
weighted images and an apparent diffusion coefficient in the peripheral zone, which has been reported
previously[24,26,27,31,39]. These characteristics could occur because the histology of granulomatous
prostatitis includes stromal infiltration of chronic inflammatory cells and extracellular fluid surrounding
the prostatic cells. However, both prostate cancer and granulomatous prostatitis present as destruction
of the prostate gland with weakened water diffusion capability, and this is visualized as lower apparent
diffusion coefficient values. The decreased signal intensity in T2-weighted images is also caused by the
decreased water content present in both prostate cancer and granulomatous prostatitis[39]. Moreover,
both BCG-related granulomatous prostatitis and prostate cancer mostly occurs in the peripheral zone of
the prostate, which creates challenges in diagnosis[40,41].

On high b-value diffusion-weighted MRI, the lesion of the case patient had a markedly hyperintense
focus with a PI-RADS version 2 score of 5. Several other studies support our finding of a PI-RADS
version 2 score of 5[24,31,41]. However, Gottlieb et al[39] reported five patients with granulomatous
prostatitis whose abnormalities on high b-value diffusion-weighted MRI were of low signal.
Matsushima et al[42] described computed-tomography-detected asymptomatic abnormalities in the
prostate after BCG therapy that naturally disappeared during the follow-up period. Similarly, one
patient was reported to have temporarily elevated PSA after BCG instillations. One article demonstrated
three different imaging patterns of BCG-related granulomatous prostatitis on MP-MRI, and all
hyperintense focus on diffusion-weighted MRI reverted to hypointense during the follow-up period
[40]. Therefore, we hypothesize that the signal on high b-value diffusion-weighted MRI is high in acute
BCG-related granulomatous prostatitis and low in chronic BCG-related granulomatous prostatitis.
Patients with a PI-RADS score of 3 or less on MRI should be recommended for a follow-up radiologic
examination instead of undergoing prostate biopsy[39]. In one patient, an abnormality with increased
fluorodeoxyglucose activity was detected by positron emission tomography computed tomography and
pathologically diagnosed as BCG-related granulomatous prostatitis[43]. In granulomatous prostatitis,
dynamic contrast-enhanced persistent time of prostate lesions on enhanced MRI was longer than that of
prostate cancer[44]. These discoveries provide new clues for differential diagnosis.

Granulomas are clusters of macrophages surrounded by a mononuclear leukocytes and plasma cells.
While the pathogenesis of BCG-related granulomatous prostatitis is uncertain, some evidence exists.
BCG instillation induces a massive increase in lymphocytes, especially in the proportion of CD4+ Th1
cells[45]; this increase is an inflammatory reaction to BCG in the bladder. Miyashita et al[46] and Butel et
al[47] noticed that BCG-related granulomatous prostatitis often radiated from close to the prostatic
urethra toward the gland periphery in a wedge-shaped area related to one or more duct systems. A
hypothesis was put forward that granulomatous prostatitis was caused by the intra-prostatic reflux of
urine contaminated with BCG in the bladder[48]. Therefore, hypersensitivity reactions to BCG antigens
from refluxed urine may cause infectious complications, including BCG-induced granulomatous
prostatitis[49,50]. Anatomically, ducts in the peripheral zone enter the urethra at less obtuse angles than
those from other zones and are likely to be more prone to refluxed urine and damage from potential
BCG infections[47]. This could explain why most granulomatous prostatitis occurs in the peripheral
zone. A multivariable regression analysis indicated that prostate volume and body mass index were
significant risk factors for BCG-induced granulomatous prostatitis[51]. Despite the low incidence of this
disease, the mechanisms and predictors of BCG-induced granulomatous prostatitis should be further
explored. And histological evaluation remains the gold standard to differentiate granulomatous
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prostatitis from prostate cancer.

BCG-induced granulomatous prostatitis and prostatic abscesses tend to be intermediate complic-
ations that mostly occur 4 wk from the last instillation, whereas testicular and epididymal tuberculosis
tend to be late complications (56 wk from the last instillation)[17]. However, our patient showed lower
urinary tract symptoms, urinary hydrocele testis, and epididymitis only 3 d after the first instillation.
Although he recovered after antibiotic treatment, we speculate that the BCG infection of the urogenital
system occurred after the first instillation. BCG instillation was stopped, and the patient received anti-
tuberculosis treatment after histopathological diagnosis with BCG-induced granulomatous prostatitis.
Most BCG-induced granulomatous prostatitis is asymptomatic and does not require treatment[26,31].
The 4-quinolones and antituberculotics including isoniazid, rifapentine, pyrazinamide, and ethambutol
are used in symptomatic BCG-induced granulomatous prostatitis and some BCG-induced prostatic
abscesses[25,30,52-54]. If anti-tuberculosis treatment is ineffective, surgery such as transurethral
resection of prostate is recommended[55]. The diagnosis and treatment of BCG-induced granulomatous
prostatitis requires further study.

CONCLUSION

Granulomatous prostatitis is a rare complication of BCG instillation that can easily be misdiagnosed as
prostate cancer. Although histopathology remains the gold standard to accurately differentiate between
the two diagnoses, some clues such as temporarily elevated PSA levels and a high signal followed by a
low-signal abnormality on high b-value diffusion-weighted MRI are important indicators of BCG-
induced granulomatous prostatitis. High-quality studies should be designed to improve the diagnosis
of BCG-induced granulomatous prostatitis.
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