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Abstract
Ventriculitis is the inflammation of the ependymal lining of the ventricles in the brain which usually occurs
as a complication of meningitis, intraventricular devices, intracranial surgery, or brain abscess. Common
clinical features include fever, altered mental status, headache, and neck rigidity. Some commonly
associated organisms are Streptococcus, gram-negative Bacillus, Staphylococcus, and Meningococcus. Here, we
report the case of a 57-year-old female presenting with fever, headache, and altered mental status, along
with positive physical examination findings of Kernig’s and Brudzinski’s signs without any focal
neurological deficits. Cerebrospinal fluid analysis findings were consistent with bacterial infection with
neutrophilic leukocytosis, high protein, and low glucose. The blood culture was positive for Streptococcus
pneumoniae. Magnetic resonance imaging was negative for enhancement of the meninges but showed fluid-
filled layering in the ventricles consistent with pyogenic ventriculitis. The patient improved clinically within
three days of initiation of empiric antibiotics.
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Introduction
Pyogenic ventriculitis is a rare intracranial infection affecting the ependymal linings. It is characterized by
the presence of suppurative fluid in the ventricles and may result from extension of meningitis into the
ventricles, rupture of a brain abscess, or following implantation of pathogens after a head injury or
neurosurgical procedure. Common clinical features include headache, fever, neck rigidity, and altered
mental status. Diagnosis is confirmed by cerebrospinal fluid (CSF) analysis and magnetic resonance imaging
(MRI) demonstrating pus in the ventricles, ependymal thickening, or intraventricular loculations. Timely
initiation of antibiotics is crucial for better prognosis, and some cases may require additional neurosurgical
intervention for drainage of pus, especially if hydrocephalus is developing. Delay in the diagnosis and
treatment can lead to hydrocephalus, poor neurologic outcomes, and even death. Here, we present the case
of a 57-year-old female presenting with fever, headache, and altered mental status who was diagnosed with
pyogenic ventriculitis based on the MRI finding of pus in the ventricles.

Case Presentation
A 57-year-old female with a medical history of intravenous drug abuse presented with headache and left
earache which progressed to altered mentation over the course of a day. The patient had a severe
holocephalic headache, non-radiating, not relieved by medications, and associated with nausea. She denied
photophobia and vomiting, and all other reviews of systems were unremarkable. At baseline, she was alert
and oriented to time, place, and person; however, on presentation, she was oriented to self and rapidly
declined to being non-verbal and responded only to painful stimuli. There was no history of similar illnesses
among the family members.

Physical examination findings were remarkable for a temperature of 101°F at presentation, neck stiffness,
positive Kernig’s and Brudzinski’s signs, and no focal neurologic deficits. Other systemic examination

findings were unremarkable. Initial lab work (Table 1) revealed a leukocyte count of 37,000/mm3 with 90%
polymorphonuclear neutrophils (PMNs) and C-reactive protein (CRP) of 16.6 mg/dL. Computed tomography
(CT) scan of the head was normal.

1 1 1 1 1

2 3

 
Open Access Case
Report  DOI: 10.7759/cureus.23907

How to cite this article
Adhikari P, Antala D, Pyakuryal B, et al. (April 07, 2022) Community-Acquired Meningitis Complicated by Pyogenic Ventriculitis: A Case Report.
Cureus 14(4): e23907. DOI 10.7759/cureus.23907

https://www.cureus.com/users/149619-pabitra-adhikari
https://www.cureus.com/users/318871-drashti-antala-
https://www.cureus.com/users/131509-bimatshu-pyakuryal
https://www.cureus.com/users/349743-ahmed-abdulrahman
https://www.cureus.com/users/132857-prasun-pudasainee
https://www.cureus.com/users/253524-harvey-friedman
https://www.cureus.com/users/349744--chizoba-ezepue


Significant laboratory workup (Blood) Results Reference range

White blood cells 37,000 cells/mL 4,000–10,000 cells/mL

Polymorphonuclear neutrophils 90% 40–60%

C-reactive protein 16.6 mg/dL Less than 10 mg/dL

Blood glucose level 92 mg/dL 60–140 mg/dL

TABLE 1: Significant laboratory work (blood) suggestive of infection.

CSF analysis (Table 2) was consistent with bacterial infection including neutrophilic leukocytosis

(2,300/mm3 of leukocytes with 83% PMNs), high protein (180 mg/dL), and low glucose (<10
mg/dL). Electroencephalogram ruled out epileptic phenomena. CSF culture was negative for organisms;
however, urine streptococcal antigens were positive, and blood culture grew Streptococcus pneumoniae.

CSF analysis findings Results Reference range

White blood cells 2,300 cells/mL Less than 5 cells/mL

Polymorphonuclear neutrophils) 83% Less than 2%

Red blood cells 0 cells/mL 0 cells/mL

Sugar Less than 10 mg/dL 50–80 mg/dL

Protein 180 mg/dL 15–60 mg/dL

TABLE 2: CSF analysis findings consistent with a bacterial infection.
CSF: cerebrospinal fluid

MRI (Figures 1A, 1B) demonstrated fluid-fluid level layering in the occipital horns of the lateral ventricle.
The patient was started on empiric treatment for meningitis/encephalitis at the time of admission with
ceftriaxone, vancomycin, ampicillin, and acyclovir. It was narrowed down to ceftriaxone once Streptococcus
pneumoniae was isolated from blood. CSF gram stains and cultures were negative likely due to early initiation
of antibiotics before lumbar puncture.
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FIGURE 1: MRI images.
(A) Axial T1 image showing the layering of pyogenic material in bilateral occipital horns. (B) Axial T2 image
showing the layering of pyogenic material in bilateral occipital horns.

MRI: magnetic resonance imaging

The patient improved significantly with the antimicrobial therapy and was back to baseline mental status
with the resolution of headache, fever, and neck rigidity, as well as improvement of leukocytosis within
three days of treatment. Ceftriaxone was continued for four weeks, and follow-up imaging after completion
of antimicrobial therapy revealed resolution of collection in the ventricles.

Discussion
Pyogenic ventriculitis is an uncommon infection involving the ependymal lining of the ventricles of the
brain [1]. It is also known as ependymitis, pyocephalus, or intraventricular empyema [1]. Ventriculitis can
develop as a complication of meningitis, neurosurgical procedures, intraventricular drains, or ruptured brain
abscesses [1,2]. It can develop as a complication of meningitis if the immunity is compromised due to human
immunodeficiency virus, cancer, diabetes, and alcoholism, and the causative organism is highly virulent [2].
Primary community-acquired pyogenic ventriculitis is rare with only a few cases described in the literature
[3,4]. There has been no common definition of ventricular infection, and whether to consider it along the
ventricular catheter-related infections is unclear [5]. Visualization of ventricular debris on imaging has been
a consistent finding pointing to ventriculitis, according to a study done by Fukui et al. [6].

Common organisms associated with ventriculitis include Streptococcus (44.9%), gram-negative Bacillus
(27.6%), and Staphylococcus (15.3%) [7]. Oral bacteria such as Streptococcus pneumoniae, Haemophilus
influenzae, and Streptococcus pyogenes have been reported in patients with skull base fractures and persistent
CSF leaks [2]. Most common initial presentations include fever (92.2%) and altered mental status (82.7%),
along with other symptoms such as headache (74.6%), neck stiffness (58.4%), photophobia/phonophobia
(40%), and nausea (27.2%) [7]. The triad of fever, altered mental status, and neck stiffness are notable only in
one-third of patients [7], which was present in our case. Moreover, focal neurologic deficits (30%) and
seizures (18.4%) have been reported, which were not present in our case [7].

CSF analysis findings include elevated protein (greater than 50 mg/dL), low glucose (less than 25 mg/dL),
and high leukocytes (more than 10 cells/µL), with neutrophilic predominance (50% or more). CSF cultures
may be negative after antibiotic therapy despite active ventriculitis [2], as in our case. Most common
abnormalities in brain imaging include the demonstration of intraventricular pus (82.7%), ependymal
enhancement (71.4%), and intraventricular loculations (15.3%) [7].

In primary ventriculitis, the ventricles are the major site of infection. Therefore, CSF analysis findings may
not always reflect the severity of infection. In case of suspected community-acquired bacterial meningitis,
lumbar puncture and starting empirical antibiotics suffice as the initial management. However, in the case
of pyogenic ventriculitis, lumbar puncture and empiric antibiotics alone may not be enough. Early detection
with MRI brain and neurosurgical intervention, if needed, should go hand in hand. Exclusive dependence on
CSF analysis findings may lead to residual infections in the choroid plexus, which can lead to recurrent
infection and abscess formation in the future. A duration of 6-12 weeks has been suggested [8], which is
similar to the duration used for brain abscesses.
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Although neuro-endoscopic surgery has been utilized in patients with ventriculitis caused by shunt infection
and malfunction, there are no clear guidelines for its implication for primary pyogenic ventriculitis [9].

Pyogenic ventriculitis can lead to poor neurological function, hydrocephalus, or even death. Timely effective
treatment can reduce the possibility of an adverse outcome. A high index of suspicion, early detection with
MRI brain, initiation of empiric antibiotics, and early surgical intervention, if indicated, are necessary to
prevent poor clinical outcomes. If there are signs and symptoms of persistently elevated intracranial
pressure, repeat lumbar puncture or external ventricular drain or shunting may be needed.

Precise guidelines exist for the management of ventricular catheter-related ventriculitis, but there are no
strict recommendations nor expert opinions regarding the optimal regimen or duration of treatment for
primary bacterial ventriculitis. Treatment with long-term antibiotics and follow-up neurological signs and
imaging are the standard of care. There has been a reported case of pneumococcal ventriculitis where
clearing up of ventricular pus in MRI was noticed with intravenous ceftriaxone in six weeks [3]. High-quality
studies evaluating prognosis are lacking.

In our case, with the initial presentation of fever, left otalgia, acute-onset altered mental status with positive

Kernig’s and Brudzinski’s signs on examination, and leukocyte counts of 37,000 mm3, meningitis was the top
differential diagnosis. Hence, the patient was started on empirical antibiotics for meningitis/encephalitis,
including ceftriaxone, vancomycin, ampicillin, and acyclovir to cover viral meningitis/encephalitis. The
patient’s MRI demonstrated fluid-fluid level layering in the occipital horns of the symmetrically prominent
temporal horns of the lateral ventricle along with left middle ear effusion. The patient’s mental status
improved significantly with the antibiotics. With the isolation of Streptococcus pneumoniae in blood,
antibiotics were narrowed down to ceftriaxone.

Given the left otalgia at presentation and middle ear effusion, it could have been the possible source of
meningitis for our patient which could have led to the complication of pyogenic ventriculitis.

Conclusions
We discuss the case of a patient with community-acquired ventriculitis associated with meningitis who
presented with ear pain initially and developed symptoms such as severe headache, followed
by meningismus, fever, and altered mental status. Consideration for ventriculitis should be made in the
differential, especially among immunocompromised or illicit drug abusers. Timely intervention is necessary
in such cases and efforts should be made to obtain a CSF sample before starting antibiotics; however, this
should not delay starting treatment for the patient.

Intraventricular debris on MRI can support the diagnosis. There has been no precise guideline for the
treatment; however, early initiation of antibiotics, as well as long-term continuation with follow-up
neurological examination and imaging are important for better outcomes.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Bajaj D, Agrawal A, Gandhi D, Varughese R, Gupta S, Regelmann D: Intraventricular empyema caused by

Neisseria meningitidis. IDCases. 2019, 15:e00503. 10.1016/j.idcr.2019.e00503
2. Harris L, Munakomi S: Ventriculitis. StatPearls Publishing, Treasure Island, FL; 2022.
3. Jayendrakumar CI, Ganesan DB, Thampi SJ, Natarajan V: Primary pyogenic ventriculitis caused by

Streptococcal pneumoniae in adults. J Family Med Prim Care. 2019, 8:3745-7. 10.4103/jfmpc.jfmpc_688_19
4. Farooq H, Htun ZM: Pyogenic ventriculitis: an unusual complication of streptococcal meningitis . Crit Care

Med. 2019, 47:275. 10.1097/01.ccm.0000551341.38569.86
5. Agrawal A, Cincu R, Timothy J: Current concepts and approach to ventriculitis. Infect Dis Clin Pract. 2008,

16:100-4. 10.1097/IPC.0b013e318142ce2c
6. Fukui MB, Williams RL, Mudigonda S: CT and MR imaging features of pyogenic ventriculitis . AJNR Am J

Neuroradiol. 2001, 22:1510-6.
7. Luque-Paz D, Revest M, Eugène F, Boukthir S, Dejoies L, Tattevin P, Le Reste PJ: Ventriculitis: a severe

complication of central nervous system infections. Open Forum Infect Dis. 2021, 8:ofab216.
10.1093/ofid/ofab216

8. Kasimahanti R, Satish SK, Anand M: Community-acquired Escherichia coli meningitis with ventriculitis in

2022 Adhikari et al. Cureus 14(4): e23907. DOI 10.7759/cureus.23907 4 of 5

https://dx.doi.org/10.1016/j.idcr.2019.e00503
https://dx.doi.org/10.1016/j.idcr.2019.e00503
https://www.ncbi.nlm.nih.gov/books/NBK544332/
https://dx.doi.org/10.4103/jfmpc.jfmpc_688_19
https://dx.doi.org/10.4103/jfmpc.jfmpc_688_19
https://dx.doi.org/10.1097/01.ccm.0000551341.38569.86
https://dx.doi.org/10.1097/01.ccm.0000551341.38569.86
https://dx.doi.org/10.1097/IPC.0b013e318142ce2c
https://dx.doi.org/10.1097/IPC.0b013e318142ce2c
http://www.ajnr.org/content/ajnr/22/8/1510.full.pdf
https://dx.doi.org/10.1093/ofid/ofab216
https://dx.doi.org/10.1093/ofid/ofab216
https://dx.doi.org/10.1186/s40560-018-0332-6


an adult-a rare case report. J Intensive Care. 2018, 6:63. 10.1186/s40560-018-0332-6
9. Wang F, Yao XY, Zou ZR, Yu HL, Sun T: Management of pyogenic cerebral ventriculitis by neuroendoscopic

surgery. World Neurosurg. 2017, 98:6-13. 10.1016/j.wneu.2016.10.103

2022 Adhikari et al. Cureus 14(4): e23907. DOI 10.7759/cureus.23907 5 of 5

https://dx.doi.org/10.1186/s40560-018-0332-6
https://dx.doi.org/10.1016/j.wneu.2016.10.103
https://dx.doi.org/10.1016/j.wneu.2016.10.103

	Community-Acquired Meningitis Complicated by Pyogenic Ventriculitis: A Case Report
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Significant laboratory work (blood) suggestive of infection.
	TABLE 2: CSF analysis findings consistent with a bacterial infection.
	FIGURE 1: MRI images.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


