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1   |   INTRODUCTION

Transrectal prostate biopsy is a widely performed 
procedure in the diagnosis of prostate cancer. Most 
complications are minor and self-limiting such as he-
matospermia, anal blood loss, and hematuria. These are 
not uncommon and have an incidence up to 92%, 36.8%, 
and 86%, respectively.1 Infectious complication can vary 
widely from asymptomatic bacteriuria to severe urinary 
sepsis. Hospitalization because of biopsy-related major 
complications ranges from 0.5% to 6.9% and has in-
creased over time.1 Mortality after prostate biopsy is ex-
tremely low. In a population-based study of 75190 men 
who underwent a transrectal biopsy between 1996 and 
2005, the overall 30-day mortality rate was 0.09%.2  To 
date, most deaths are caused by septic shock. A possi-
ble lethal bacterial meningitis after a prostate biopsy 
has only been described a couple of times in English 
literature.

2   |   CASE PRESENTATION

A 55-year-old patient with a consecutive rising prostate-
specific antigen (PSA) of 7.9  µg/L showed a progressive 
diffusion-restrictive lesion on magnetic resonance imag-
ing (MRI; 6  mm, PI-RADS 3). The patient underwent a 
transrectal ultrasound-guided prostate biopsy as a further 
diagnosis. He had no significant medical history. He was 
treated with a 10 days course of ciprofloxacin 5 months 
before the biopsy. Antibiotics were started due to a uri-
nary tract infection. Perioperative oral antibiotic prophy-
laxis (ciprofloxacin 500 mg/12 h) was started 24 h before 
the biopsy. Altogether, antibiotics were continued for 3 
consecutive days. No additional per-operative intravenous 
antibiotics were given. No pre-operative urine culture was 
obtained.

The patient presented in our emergency department 
48 h after the biopsy. He reported a high fever (>39°C), 
shivering, nausea, vomiting, generalized muscle pain, 
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and a mild headache. Hemodynamic parameters were 
stable. Mean arterial blood pressure was 90 mmHg, heart 
rate 87 beats per minute, and oxygen saturation was 97%. 
Biochemical markers of infection were not elevated (WBC 
5.0 103/µL, neutrophils 78%, and CRP 7.1  mg/L). Urine 
was not cloudy and showed 12 WBC/µl. The abdominal 
ultrasound was negative. The diagnosis of bacterial pros-
tatitis was suspected and the patient was administered to 
the urological ward. Empiric intravenous antibiotic treat-
ment with 2 × 2gr. temocillin was started.

At first, our patient showed clinical improvement. The 
highest temperature registered within the first 48 h after 
admission was 37.3°C. After 48  h he developed a wors-
ening pancranial headache, neck stiffness, and photo-
phobia. The remainder of the neurological investigation 
was negative. Lumbar puncture yielded cloudy cerebro-
spinal fluid (CSF) containing 3611 WBC/µl (91% neutro-
phils), 700 erythrocytes/µl, <2  mg/dl glucose, 204  mg/
dl proteins, and a high bacterial load (gram-negative). 
Computed tomography (CT) without contrast of the brain 
was negative and did not show signs of intercranial bleed-
ing nor infarction. We note that our patient was adminis-
tered his first dose of a COVID-19 Astra Zeneca vaccine 
13  days before the prostate function. A CT venography 
was thus performed to exclude a venous thromboembolic 
event but was negative. Our patient was transferred to the 
neurological ward and antibiotics were switched to cef-
triaxone 2 × 2gr. intravenously. The culture of the blood, 
urine, and the CSF showed an Escherichia coli resistant to 
amoxicillin-clavulanic acid, ciprofloxacin, trimethoprim 
but sensitive to temocillin, first-generation cephalosporin, 
amikacin, gentamycin, furadantin, and carbapenem. MRI 
of the brain (day 4 of ceftriaxone administration) showed 
enhancement of the meninges as a nonspecific sign of 
meningitis. No other abnormal features were noticed. 
Therapy with ceftriaxone was administered for 14 days in-
travenously and our patient recovered slowly but well. At 
hospital discharge, he only reported a minimal headache 
after severe cognitive or physical effort.

3   |   DISCUSSION

A bacterial infection of the leptomeninges can be caused by 
diverse bacteria and prompts an acute and appropriate an-
tibacterial treatment. The predominant pathogens respon-
sible for bacterial meningitis in adults are Streptococcus 
pneumoniae and Neisseria meningitidis. They account for 
respectively 25.1%–41.2% and 9.1%–36.2% of bacterial men-
ingitis cases.3 Meningitis by E. coli happens predominantly 
in children aged under 3  years old, often after transmis-
sion from the childbirth channel. E. coli and S. pneumoniae 
are the most common pathogen in neonates in Africa.3 In 

adults, on the other hand, gram-negative bacilli are an un-
common cause of meningitis. Most of the E. coli cases are 
post-trauma or following neurosurgical procedures due to 
dura-arachnoid disruption.4 Neurosurgery, a head trauma 
within the past month, a neurosurgical device and a CSF 
leak represent portals of entry in 75% of nosocomial cases.5 
Community-acquired gram-negative meningitis in adults 
is very rare and counts for only 0.7%–7% of all community-
acquired meningitis.6 A review of the literature in Marseille 
identified only 43 cases of community-acquired E. coli 
meningitis between 1946 and 2016. Risk factors included 
chronic alcoholism, cirrhosis, diabetes mellitus, dissemi-
nated strongyloidiasis, HIV, chronic obstructive pulmo-
nary disease, and chronic organ insufficiency. Urinary 
tract infection was the suspected cause in 10 cases (23%).6

Temocillin, an old antimicrobial agent, has been redis-
covered as an antibiotic to treat urinary tract infections. 
It is known to have excellent penetration into the urinary 
tract. The antibiotic is used primarily for the treatment 
of multiple (drug-resistant) gram-negative bacteria. Even 
extended-spectrum beta-lactamase producing bacteria are 
relatively high susceptible to temocillin. Activity for gram-
positive bacteria on the other hand is limited.7 Attention 
must be given to the fact that diffusion of temocillin into 
the CSF is relatively low. The CSF/serum concentration 
ratio is estimated at approximately 10%.7 Therefore, in the 
rare case of central nervous system involvement, other an-
tibiotic agents are strictly advised.

We performed a literature search of Pubmed, Limo, and 
Google Scholar to identify other cases of meningitis after 
prostate biopsy. Keywords included: prostate biopsy and 
meningitis. A total of 13 cases were identified of which 
eight were in English, one in German, two in French, one in 
Norwegian, and one in Spanish literature. All cases showed 
E. coli as the pathogenic organism and all biopsies were per-
formed transrectally. Sandvik A. described the first case in 
1982 in Norway.8 In 2003. a similar case of an E. coli acute 
meningitis after the transrectal biopsy was described in 
Heidelberg, Germany.9 In 2006, Diana Alecsandru reported 
an acute post-biopsy meningitis with a multi-resistant E. coli 
in Madrid, Spain.10 A case report from 2012 in the United 
States is unlike all other reports and describes meningitis with 
an onset 7 weeks after the prostate biopsy.11 Ciprofloxacin 
was used as a prophylactic treatment in at least 7 cases. The 
time from biopsy until the development of meningitis was 
mostly less than 7 days. The most-reported clinical signs of 
meningitis included a severe headache, altered mental state, 
and fever. Antibiotic treatment differed but ceftriaxone was 
used in monotherapy in 5 cases and in combination with 
gentamycin in 2 other cases. There was one case of exitus 
letalis and one case with a persisting left hemiparesia. All 
other patients recovered completely. A synopsis of all cases 
is shown in Table 1.
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E. coli meningitis stays a rare and poorly described con-
dition. Available knowledge is only based on case reports. 
The presumed mechanism regarding etiology is a hema-
togenic bacterial spread. Possible options are an arterial 
route of entry but also venous spreading seems plausible. 
This assumption stands because of the direct vascular con-
nection between the periprostatic venous plexus and the 
lumbar vertebral venous plexus. Retrograde flow through 
this plexus during periods of high intra-abdominal pres-
sure has been postulated to allow the spread of infection 
from the pelvic organs.12

Prostate biopsy still is the best, and most widely used, 
diagnostic tool in detecting prostate cancer. Toleration 
is well with mostly minor complications such as he-
matospermia, hematuria, or minor rectal bleeding.1 
Historically urologists are more familiar with the transrec-
tal procedure. One reason is the presumed requirement 
of general anesthetics during a transperineal approach. 
Recent publications show a benefit in favor of this trans-
perineal approach. This method has been associated with 
a lower infection rate because of the passage of the biopsy 
needle through an easily sterilized skin surface. A system-
atic review including 165  studies described a sepsis rate 
of 0.1% and 0.9% for transperineal versus transrectal biop-
sies, respectively.13 This was confirmed by another study 
showing a lower readmission rate due to sepsis after the 
transperineal approach (1.0%) versus the transrectal ap-
proach (1.4%).14

To reduce the risk of infection during the transrec-
tal biopsy, several measurements have been described. 
Rectal preparation with povidone-iodine resulted in a 
significantly lower rate of infections.15 Prophylactic ad-
ministration of antibiotics has shown to significantly 
reduce infectious complications.16  Traditionally fluo-
roquinolones were the main source of single empirical 
prophylaxis. However, since resistance rates are rising, 
the indication for quinolone perioperative antibiotic 
prophylaxis has been suspended in March 2019 by the 
European Commission. An exception has been made if 
local fluoroquinolone resistance rates are low. But until 
today, no resistance threshold for this issue has been 
set.17  Two randomized controlled trials investigated 
the single use of aminoglycosides and the single use 
of cephalosporines as a prophylactic treatment. These 
two agents showed comparable results to quinolones 
regarding infectious complications.16 Therefore, cepha-
losporins or aminoglycosides can be used as individual 
prophylactic agents. The use of fosfomycin as a single 
prophylactic stays controversial. A meta-analysis from 
2018 representing 3112 patients comparing fosfomycin 
to fluoroquinone, showed a significantly lower infec-
tion rate in the fosfomycin group.18 In contrast, results 
from a large Canadian cohort in 2019 concluded inferior 

effectiveness of fosfomycin in preventing urinary sep-
sis.19 Targeted prophylaxis, based on rectal swap or stool 
culture, was originally introduced to administer alterna-
tive antibiotics in cases of fluoroquinolone resistance. 
This antimicrobial prophylaxis method achieved a low 
rate of infectious complications, with only a 0.6% sep-
sis rate.20 A meta-analysis from fifteen studies (eight 
retrospective and seven prospective) representing 12 
320 participants showed lower infectious complications 
and morbidity when targeted prophylaxis was adminis-
tered.21 All studies compared targeted prophylaxis to a 
quinolone baseline and the type, dosage, and duration 
of the alternative antibiotic agent usually remained un-
clear. Another option is empirical augmented prophy-
laxis based on 2  classes of antibiotics. In most cases, 
fluoroquinolone is used in combination with an amino-
glycoside or a cephalosporin to broaden the spectrum. A 
large retrospective study of 15 236 transrectal prostate 
biopsy cases showed that augmented empirical prophy-
laxis was statistically superior to single-agent empirical 
and targeted prophylaxis. It must be noted that even 
during broad-spectrum augmented prophylaxis, sepsis 
developed in a significant amount (0.29%) of patients.22 
Furthermore, we would like to highlight that no ran-
domized control trials are available until today it is not 
proven that augmented prophylaxis is superior to mono-
prophylaxis. A more detailed overview of the patho-
physiology, epidemiology, causative organisms, and 
protective measures of infectious complications after 
prostate biopsy, has been reported in a review by Derin 
et al.23

The most effective step to reduce infections stays the 
implementation of transperineal biopsies. This was con-
firmed in a meta-analysis published in March 2021. The 
study showed a significantly lower rate of infectious com-
plications after a transperineal prostate biopsy compared 
to a transrectal biopsy with a relative risk of 0.55.15

4   |   CONCLUSION

We described a new case of acute E. coli meningitis after 
a transrectal biopsy. Consideration should be given to 
all available evidence highlighting the benefit of a trans-
perineal biopsy. If infectious complications do occur, at-
tention must be given to neurological symptoms. This 
prompts an urgent administration of antibiotics with a 
high penetration through the blood–brain barrier.

AUTHOR CONTRIBUTIONS
TV: conceptualization, investigation, resources, writing-
original draft. KV: reviewing and editing, supervision. SD: 
reviewing and editing, supervision. EW: reviewing and 



      |  5 of 6VANDEWALLE et al.

editing, supervision. PV: reviewing and editing, supervi-
sion. DO: reviewing and editing, supervision.

ACKNOWLEDGMENTS
Not applicable.

CONFLICT OF INTEREST
There is no conflict of interest.

PERMISSION TO REPRODUCE MATERIAL 
FROM OTHER SOURCES
Not applicable.

CLINICAL TRIAL REGISTRATION
Not applicable.

DATA AVAILABILITY STATEMENT
All data generated or analyzed during this study are in-
cluded in this published article.

ETHICAL APPROVAL
Not applicable.

CONSENT
Written consent to publish was obtained from the patient.

ORCID
Tom Vandewalle   https://orcid.
org/0000-0003-2409-1341 

REFERENCES
	 1.	 Borghesi M, Ahmed H, Nam R, et al. Complications after sys-

tematic, random, and image-guided prostate biopsy. Eur Urol. 
2017;71(3):353-365. doi:10.1016/J.EURURO.2016.08.004

	 2.	 Nam RK, Saskin R, Lee Y, et al. Increasing hospital admis-
sion rates for urological complications after transrectal ultra-
sound guided prostate biopsy. J Urol. 2013;189(1 Suppl):12-18. 
doi:10.1016/J.JURO.2012.11.015

	 3.	 Oordt-Speets AM, Bolijn R, van Hoorn RC, Bhavsar A, Kyaw 
MH. Global etiology of bacterial meningitis: A systematic 
review and meta-analysis. PLoS One. 2018;13(6):e0198772. 
doi:10.1371/JOURN​AL.PONE.0198772

	 4.	 Clinical characteristics of adult Escherichia coli meningitis - 
PubMed. Accessed October 29, 2021. https://pubmed.ncbi.nlm.
nih.gov/15973​009/

	 5.	 Ml D, Sb C, Dj W, et al. Acute bacterial meningitis in adults. 
A review of 493 episodes. N Engl J Med. 1993;328(1):21-28. 
doi:10.1056/NEJM1​99301​07328​0104

	 6.	 Bichon A, Aubry C, Dubourg G, et al. Escherichia coli spon-
taneous community-acquired meningitis in adults: a case 
report and literature review. Int J Infect Dis. 2018;67:70-74. 
doi:10.1016/j.ijid.2017.12.003

	 7.	 Alexandre K, Fantin B. Pharmacokinetics and pharmacody-
namics of temocillin. Clin Pharmacokinet. 2018;57(3):287-296. 
doi:10.1007/S4026​2-017-0584-7

	 8.	 Sandvik A, Stefansen D. [Escherichia coli meningitis following 
prostate biopsy]. Tidsskrift for den Norske laegeforening : tidsskrift 
for praktisk medicin, ny raekke. 1982;102(8):499-500. Accessed 
October 29, 2021. https://pubmed.ncbi.nlm.nih.gov/67604​54/

	 9.	 Meisel F, Jacobi C, Kollmar R, Hug A, Schwaninger M, Schwab 
S. Acute meningitis after transrectal prostate biopsy. Urologe A. 
2003;42(12):1611-1615. doi:10.1007/S0012​0-003-0468-3

	10.	 Alecsandru D, Gestoso I, Romero A, et al. E. coli multiresis-
tant meningitis after transrectal prostate biopsy. Sci World J. 
2006;6:2323-2326. doi:10.1100/tsw.2006.362

	11.	 Assimacopoulos A, Johnston B, Clabots C, Johnson JR. Post-
prostate biopsy infection with Escherichia coli ST131 leading 
to epididymo-orchitis and meningitis caused by Gram-negative 
bacilli. J Clin Microbiol. 2012;50(12):4157-4159. doi:10.1128/
JCM.02026​-12

	12.	 Batson OV. The vertebral system of veins as a means for cancer 
dissemination. Prog Clin Cancer. 1967;3:1-18.

	13.	 Hy B, Mj R, Sa D, Ra G. The global burden of major infectious 
complications following prostate biopsy. Epidemiol Infect. 
2016;144(8):1784-1791. doi:10.1017/S0950​26881​5002885

	14.	 Berry B, Parry MG, Sujenthiran A, et al. Comparison of com-
plications after transrectal and transperineal prostate biopsy: a 
national population-based study. BJU Int. 2020;126(1):97-103. 
doi:10.1111/BJU.15039

	15.	 Pradere B, Veeratterapillay R, Dimitropoulos K, et al. Nonantibiotic 
strategies for the prevention of infectious complications following 
prostate biopsy: a systematic review and meta-analysis. J Urol. 
2021;205(3):653-663. doi:10.1097/JU.00000​00000​001399

	16.	 Pilatz A, Dimitropoulos K, Veeratterapillay R, et al. Antibiotic 
prophylaxis for the prevention of infectious complications 
following prostate biopsy: a systematic review and meta-
analysis. J Urol. 2020;204(2):224-230. doi:10.1097/JU.00000​
00000​000814

	17.	 Pilatz A, Veeratterapillay R, Dimitropoulos K, et al. European 
Association of Urology position paper on the prevention of 
infectious complications following prostate biopsy. Eur Urol. 
2021;79(1):11-15. doi:10.1016/J.EURURO.2020.10.019

	18.	 Roberts MJ, Scott S, Harris PN, Naber K, Wagenlehner FME, 
Doi SAR. Comparison of fosfomycin against fluoroquinolo-
nes for transrectal prostate biopsy prophylaxis: an individual 
patient-data meta-analysis. World J Urol. 2018;36:323-330. 
doi:10.1007/s0034​5-017-2163-9

	19.	 Carignan A, Sabbagh R, Masse V, et al. Effectiveness of fosfo-
mycin tromethamine prophylaxis in preventing infection fol-
lowing transrectal ultrasound-guided prostate needle biopsy: 
results from a large Canadian cohort. J Glob Antimicrob Resist. 
2019;17:112-116. doi:10.1016/J.JGAR.2018.11.020

	20.	 Tr Z, Km M, Rb N, et al. Evaluation of targeted antimicrobial 
prophylaxis for transrectal ultrasound guided prostate bi-
opsy: a prospective cohort trial. BMC Infect Dis. 2017;17:401. 
doi:10.1186/S1287​9-017-2470-1

	21.	 Scott S, Harris PN, Williamson DA, Liss MA, Doi SAR, Roberts 
MJ. The effectiveness of targeted relative to empiric prophylaxis 
on infectious complications after transrectal ultrasound-guided 
prostate biopsy: a meta-analysis. World J Urol. 2018;36(7):1007-
1017. doi:10.1007/S0034​5-018-2217-7

	22.	 Jiang P, Liss MA, Szabo RJ. Targeted antimicrobial prophylaxis 
does not always prevent sepsis after transrectal prostate biopsy. 
J Urol. 2018;200(2):361-368. doi:10.1016/J.JURO.2018.03.078

https://orcid.org/0000-0003-2409-1341
https://orcid.org/0000-0003-2409-1341
https://orcid.org/0000-0003-2409-1341
https://doi.org/10.1016/J.EURURO.2016.08.004
https://doi.org/10.1016/J.JURO.2012.11.015
https://doi.org/10.1371/JOURNAL.PONE.0198772
https://pubmed.ncbi.nlm.nih.gov/15973009/
https://pubmed.ncbi.nlm.nih.gov/15973009/
https://doi.org/10.1056/NEJM199301073280104
https://doi.org/10.1016/j.ijid.2017.12.003
https://doi.org/10.1007/S40262-017-0584-7
https://pubmed.ncbi.nlm.nih.gov/6760454/
https://doi.org/10.1007/S00120-003-0468-3
https://doi.org/10.1100/tsw.2006.362
https://doi.org/10.1128/JCM.02026-12
https://doi.org/10.1128/JCM.02026-12
https://doi.org/10.1017/S0950268815002885
https://doi.org/10.1111/BJU.15039
https://doi.org/10.1097/JU.0000000000001399
https://doi.org/10.1097/JU.0000000000000814
https://doi.org/10.1097/JU.0000000000000814
https://doi.org/10.1016/J.EURURO.2020.10.019
https://doi.org/10.1007/s00345-017-2163-9
https://doi.org/10.1016/J.JGAR.2018.11.020
https://doi.org/10.1186/S12879-017-2470-1
https://doi.org/10.1007/S00345-018-2217-7
https://doi.org/10.1016/J.JURO.2018.03.078


6 of 6  |      VANDEWALLE et al.

	23.	 Derin O, Fonseca L, Sanchez-Salas R, Roberts MJ. Infectious 
complications of prostate biopsy: winning battles but not war. 
World J Urol. 2020;38(11):2743-2753. doi:10.1007/S0034​5-020-
03112​-3/FIGUR​ES/5

	24.	 Rodriguez-Patron Rodriguez R, Navas Elorza E, Quereda 
Rodríguez-Navarro C, Mayayo DT. Meningitis por e. coli 
multirresistente tras biopsia transrectal ecodirigida. Actas 
Urológicas Españolas. 2003;27(4):305-307. doi:10.1016/S0210​
-4806(03)72926​-X

	25.	 Shen Z-J, Chen S-W, Wang H, Zhou X-L, Zhao J-P. Life-threatening 
meningitis resulting from transrectal prostate biopsy. Asian J 
Androl. 2005;7(4):453-455. doi:10.1111/J.1745-7262.2005.00071.X

	26.	 Samson D, Seguin T, Conil JM, Georges B, Samii K. Méningite 
à Escherichia coli multirésistant après biopsie de prostate tran-
srectale. Annales Françaises D’anesthésie Et De Réanimation. 
2007;26(1):88-90. doi:10.1016/J.ANNFAR.2006.08.011

	27.	 Erdogan H, Ekinci MN, Hoscan MB, Erdogan A, Arslan H. 
Acute bacterial meningitis after transrectal needle biopsy 
of the prostate: a case report. Prostate Cancer Prostatic Dis. 
2008;11(2):207-208. doi:10.1038/PCAN.2008.11

	28.	 Nguyen Bv, Cottrel M, Ralec B, et al. Une complication in-
fectieuse grave inattendue après biopsie transrectale de 

prostate. Médecine Et Maladies Infectieuses. 2009;39(9):735-738. 
doi:10.1016/J.MEDMAL.2009.01.003

	29.	 Tufan ZK, Bulut C, Yazan T, et al. Case report. A life-threatening 
escherichia coli meningitis after prostate biopsy. Urol J. 
2011;8(1):69-71. Accessed November 2, 2021. www.uj.unrc.ir

	30.	 Two Cases of Escherichia coli Meningitis Developing After 
Transrectal Prostate Biopsy – DOAJ. Accessed November 2, 2021. 
https://doaj.org/artic​le/929cb​fbb77​004f8​d9912​b9b90​f20bbc5

	31.	 Fábiá N, Tenke P, Köves B. The emergence of meningitis after 
prostate biopsy: case report. Eur Urol Suppl. 2015;14(6):e1177. 
doi:10.1016/S1569​-9056(15)30213​-X

How to cite this article: Vandewalle T, Vander 
Eeckt K, Deconinck S, Weyne E, Verpoort P, Ost D. 
E. coli bacterial meningitis after transrectal prostate 
biopsy under antibiotic prophylaxis: a case report 
and literature review. Clin Case Rep. 
2022;10:e05921. doi:10.1002/ccr3.5921

https://doi.org/10.1007/S00345-020-03112-3/FIGURES/5
https://doi.org/10.1007/S00345-020-03112-3/FIGURES/5
https://doi.org/10.1016/S0210-4806(03)72926-X
https://doi.org/10.1016/S0210-4806(03)72926-X
https://doi.org/10.1111/J.1745-7262.2005.00071.X
https://doi.org/10.1016/J.ANNFAR.2006.08.011
https://doi.org/10.1038/PCAN.2008.11
https://doi.org/10.1016/J.MEDMAL.2009.01.003
http://www.uj.unrc.ir
https://doaj.org/article/929cbfbb77004f8d9912b9b90f20bbc5
https://doi.org/10.1016/S1569-9056(15)30213-X
https://doi.org/10.1002/ccr3.5921

	E. coli bacterial meningitis after transrectal prostate biopsy under antibiotic prophylaxis: a case report and literature review
	Abstract
	1|INTRODUCTION
	2|CASE PRESENTATION
	3|DISCUSSION
	4|CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	PERMISSION TO REPRODUCE MATERIAL FROM OTHER SOURCES
	CLINICAL TRIAL REGISTRATION
	DATA AVAILABILITY STATEMENT

	ETHICAL APPROVAL
	CONSENT
	REFERENCES


