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Brain Abscess Transformation in a Non-Operated
Spontaneous Intracerebral Hemorrhage
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Brain abscess is a rare but potentially fatal neurological condition that occurs after a complication in immunocompromised patients or brain
surgery. Although this complication occurs after surgery for intracerebral
hemorrhage (ICH), it rarely occurs in untreated ICH. Here, we report on
a 46-year-old female patient with a history of brain abscess at 6 weeks
after spontaneous ICH without previous episodes of infection or surgery.
If headaches and neurological deficits are present after episodes of fever,
abscess formation should be considered. Neurosurgical imaging, microbiological identification, and early identification of infectious biomarkers
and causative pathogens are important indicators for surgical drainage or
resection and treatment with appropriate antibiotics. In fact, rapid diagnosis and treatment do ensure good outcomes and long-term survival;
however, in cases of misdiagnosis, morbidity rates are very high.
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Brain abscess, Cerebral hemorrhage

INTRODUCTION

seizures, dysarthria and motor and sensory deficits
(approximately 30-50%). Neurological deficits and

Brain abscess is a serious infection of the brain pa-

seizures are observed in approximately 30% of pa-

renchyma and hence early surgical drainage and ad-

tients treated for abscess. Furthermore, unlike in oth-

1)

ministration of a high dose of antibiotics are needed.

er infectious diseases, fever is not an ordinary symp-

Although the mortality rate of brain abscesses is ap-

tom associated with brain abscesses. Previous studies

proximately 0-15%, it can increase to 80% due to diag-

have shown that brain abscesses occasionally occur af-

2)4)11)

nostic errors.

9)

ter brain surgery; however, the presence of abscesses

Signs of increased intracranial pressure, such as

in untreated intracerebral hemorrhage (ICH) has not

headache, nausea, vomiting and deteriorated mental

been observed yet. Hence, this report presents a case

state are most commonly associated with brain paren-

in which brain abscess occurred even though surgery

chymal abscesses, and are usually accompanied by

was not performed for ICH.
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limb motor weakness that each decreased to a motor
grade score of I/IV- . CT and MRI scans of the brain

A 46-year-old female patient was admitted to our

showed swelling around the site of previous hemor-

hospital due to left side weakness of both upper and

rhage resolution and high signal intensity on dif-

lower limbs of motor grade I. Initial computed tomog-

fusion weighted imaging (Fig. 1C, D, E). The patient

raphy (CT) showed spontaneous ICH on the right

did not have definite risk factors of brain abscess such

frontal lobe (Fig. 1A). After 4 weeks of medical treat-

as diabetes, wound infection, pneumonia, sepsis and

ment, the patient’s upper and lower limb strength im-

previous brain surgery; however owing to the deterio-

proved to grade II and IV, respectively, and she was

ration in her clinical condition brain abscess was

transferred to the rehabilitation department (Fig. 1B).

suspected. Hence, cerebrospinal fluid examination

At 6 weeks of hospitalization, she underwent both CT

with a lumbar puncture was performed for the differ-

and magnetic resonance imaging (MRI) examinations

ential diagnosis of a CNS infection. The examination

for sudden aggravation of left side upper and lower

revealed a high WBC count and protein levels sugges-

A

D

B

C

E

Fig. 1. (A) Initial CT images. Pre-contrast CT shows high density ICH on the right frontal lobe. (B) Follow-up CT images at 3 weeks.
Pre-contrast CT shows an initial volume reduction of hemorrhage and resolution. (C) Follow-up CT images at 6 weeks. Pre-contrast
CT shows a mass-like lesion on the right frontal lobe with severe swelling. (D) Diffusion-weighted MRI. (E) MRI shows a ring-enhanced mass-like lesion. CT = computed tomography; ICH = intracerebral hemorrhage; MRI = magnetic resonance images.
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A

B

Fig. 2. (A) Intra operative findings of abscess drainage, (B) specimens.

tive of a CNS infection. Hence, we planned and per-

tous changes are observed in the final CT scan and

formed an emergency operation. Stereotactic catheter

motor grade score of the upper and lower limbs of

insertion revealed a puslike discharge of unpleasant

the left side improved to II/IV each at discharge (Fig. 3).

odor and hence, abscess aspiration and drainage was
performed (Fig. 2). First, IV fortum (ceftazidime) 6g#3
and vancomycin 2g#2 were administrated with em-

DISCUSSION

pirical antibiotics until postoperative day 9. Thereafter,

In 10% of cases, brain abscesses are caused by in-

cefolatam (cefoperazone + sulbactam) 4g#2 was ad-

fections that occur due to extrinsic factors, such as

ministered for up to 6 weeks after surgery because

compound skull fracture, brain surgery, or gunshot

follow-up CSF examination and bacterial culture re-

wounds; however, in most cases, it develops secon-

sults were negative. The patient was discharged after

dary to an infectious condition in the patient.

6 weeks of antibiotic treatment. Only minimal edema-

Common causes are adjacent infection, such as
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B

Fig. 3. (A) Post-operative contrast enhanced CT images. Two catheters are placed in the ventricle and abscess. Decrease in the size
of an abscess pocket in the frontal lobe. (B) Final follow-up contrast enhanced CT images. CT shows only minimal edematous
changes on a previous abscess loculated lesion. CT = computed tomography.

para-nasal sinusitis, otitis, dental infection, craniotomy
and infection via the bloodstream (such as die to infective endocarditis, cardiac incision, pneumonia, sep6)11)

9)

bloodstream and cause an abscess.

Brain abscesses were previously reported only in 19
10)

cases of untreated ICH patients,

of which pathogens

Owing to an incomplete

were a significant contributing factor. The most com-

diagnosis, origin of the brain abscess remains un-

mon cause of abscess was infections of the skin,

sis, urinary tract infection).

8)

Age, diabetes, im-

wounds, and respiratory tract. The most frequently

munodeficiency, acquired immune deficiency syn-

identified bacteria in brain abscess patients were

drome (AIDS), and vitamin K deficiency can increase

Staphylococcus species which are the most common

known in 40% of the patients.

2)4)11)

the occurrence of abscess.

facultative anaerobic gram-positive cocci found in the

Brain abscess accounts for 1 in 10,000 hospitalizations.

9)

skin and upper respiratory tract. Other pathogens

Despite of low incidence of brain abscess and devel-

present in respiratory or digestive systems, such as

opments in imaging technology and antibiotic treat-

Streptococcus, Enterococcus faecalis, Klebsiella were also

ment, mortality rates due to brain abscess are still rel-

observed. Based on etiology, seven cases of sepsis,

12)

Brain abscess is very rare in ICH pa-

three cases of pneumonia, one case of urinary tract in-

tients who have not undergone surgical treatment. A

fection and one case of phlebitis were the causes of

common hypothesis of brain abscess occurring at the

abscess among the previously reported 19 cases.

same site after ICH is disruption of the blood brain

Furthermore, one case of cerebral amyloid angiop-

barrier, which selectively prevents the transfer of sub-

athy, one case of vasculitis, one case of wound in-

stances from the bloodstream to brain tissue. Owing

fection after carotid endarterectomy, and four cases of

to disruption of the blood brain barrier, pathogens

unknown cause were reported.

can easily enter the brain parenchyma through the

did not have any of the predisposing factors, such as

atively high.

10)

However our patient
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diabetes, AIDS, immunocompromised condition due

multiple or are difficult to access using open surgery,

to chemotherapy or radiation therapy, or long-term

such as in the brain stem or eloquent area.

11)

steroid therapy.

3)

Additionally, no infectious foci on

the skin, respiratory tract, urinary tract, local wound
and vasculature were observed. Although the patient

CONCLUSION

used a central venous catheter for a short duration,

Brain abscess after untreated ICH is an extremely

analysis of blood culture, urine culture, sputum cul-

rare complication, which can be determined based on

ture and specimens obtained during surgery revealed

other infectious conditions of the patient. Transition to

negative results. Hence, the cause of abscess remains

brain abscess should be considered when neuro-

unknown in our patients.

logically and clinically exacerbated symptoms are ob-

Typically, clinical features, such as fever, headache,
and local neurological disorders, have been observed
9)

served

with

or

without

fever

following

ICH.

Contrast-enhanced CT, MRI scan and laboratory bio-

These

markers are useful for the early diagnosis of brain ab-

features appear in less than half of the abscess

scess and can also eliminate potential risk factors of

to occur between 25 and 90 days after ICH.
11)

Therefore, a sudden appearance of fever

fatal conditions. Surgery combined with antibiotic ad-

and focal neurologic deficits in patients who are in

ministration is the best treatment for this pathological

the resolving or resolution phase of ICH, could in-

condition. Furthermore, this disease condition should

dicate a brain abscess. Further, contrast enhanced CT

be diagnosed early to ensure proper management and

should be considered when fever or neurologic deteri-

lower mortality and morbidity.

patients.

oration occurs in patients recovering after cerebral
9)

stroke.

Since 1975, several studies have supported

the non-surgical treatment of brain abscess. However,
these treatments have disadvantages owing to the
side effects caused by long-term administration of empirical antibiotics. Except for staging of encephalitis,
surgical drain or resection can shorten the duration of
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antibiotic administration, reduce the mass effect of abscess, and facilitate pathogen confirmation and anti5)

biotic selection.

Mamelak et al.7) stated that ag-

gressive surgical drainage and 6-8 weeks of intravenous antibiotics after operation is important. It is also necessary to perform a CT scan every 2 weeks to
monitor the progression or failure of resolution of the
7)

abscess.

CT studies are currently becoming increas-

ingly available, and stereotactic surgical techniques
are being further developed. Additionally, empirical
antibiotics have also been developed greatly. Hence,
de-bulking by aspirating abscesses in combination
with antibiotic administration can be a preferred
treatment plan. Aspiration through stereotactic surgery may be a good choice if the brain abscesses are

202 J Cerebrovasc Endovasc Neurosurg

1. Amayo EO, Kwasa TO, Musau CK, Mugo N, Wambani
J. Primary intracerebral haemorrhage complicated by cerebral abscess: case report. East Afr Med J. 2002
Mar;79(3):163-4.
2. Dashti SR, Baharvahdat H, Sauvageau E, Chang SW,
Stiefel MF, Park MS, et al. Brain abscess formation at
the site of intracerebral hemorrhage secondary to central
nervous system vasculitis. Neurosurg Focus. 2008
Jun;24(6):E12.
3. Dyste GN, Hitchon PW, Menezes AH, VanGilder JC,
Greene GM. Stereotaxic surgery in the treatment of multiple brain abscesses. J Neurosurg. 1988 Aug;69(2):188-94.
4. Eser O, Cosar M, Aslan A, Koken R, Aktepe F, Eser B.
Intracerebral hematoma complicated with brain abscess
in an infant. Case report. Neurol Med Chir (Tokyo).
2008 Apr;48(4):176-8.
5. Kratimenos G, Crockard HA. Multiple brain abscess: a
review of fourteen cases. Br J Neurosurg. 1991;5(2):
153-61.
6. Lee KS, Bae WK, Bae HG, Doh JW, Yun IG. Brain abscess from a ganglionic hemorrhage--a case report. J

BYEONG OH KIM ET AL

Korean Med Sci. 1994 Jun;9(3):259-63.
7. Mamelak AN, Mampalam TJ, Obana WG, Rosenblum
ML. Improved management of multiple brain abscesses:
a combined surgical and medical approach. Neurosurgery.
1995 Jan;36(1):76-85; discussion 85-6.
8. Nakai K, Yamamoto T, Yasuda S, Matsumura A. Brain
abscess following intracerebral haemorrhage. J Clin
Neurosci. 2006 Dec;13(10):1047-51.
9. Nowak DA, Rodiek SO, Topka H. Pyogenic brain abscess following haematogenous seeding of a thalamic
haemorrhage. Neuroradiology. 2003 Mar;45(3):157-9.
10. Rigante L, Tufo T, Scoppettuolo G, Donato C, Mangiola

A. Brain abscess developing in a non-operated spontaneous intracerebral haemorrhage: a case report and literature review. Turk Neurosurg. 2013;23(6):835-9.
11. Siatouni A, Mpouras T, Boviatsis EJ, Gatzonis S,
Stefanatou M, Sakas D. Brain abscess following intracerebral haemorrhage. J Clin Neurosci. 2007 Oct;14(10):
986-9.
12. Tseng JH, Tseng MY. Brain abscess in 142 patients: factors influencing outcome and mortality. Surg Neurol.
2006 Jun;65(6):557-62; discussion 562.
13. Yang SY. Brain abscess: a review of 400 cases. J Neurosurg.
1981 Nov;55(5):794-9.

Volume 20 · Number 3 · September 2018 203

