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Background: Intracerebral hemorrhage is a common disease, but cases

of intracerebral hemorrhage with brucellosis are very rare. Here, we are

presenting a case of a 60-year-oldmale patient diagnosedwith brucellosis who

has a right basal ganglia hemorrhage ruptured into bilateral lateral ventricles.

Casepresentation: A 60-year-oldmale patient with symptoms of intracerebral

hemorrhage who had no common risk factors for intracerebral hemorrhage,

but having been diagnosed with brucellosis 2 months earlier and telling

a shepherd history for 3 years. Cranial computed tomography (CT) and

cranial magnetic resonance angiography (MRA) revealed that an intracerebral

hemorrhage in the right basal ganglia had broken into bilateral lateral ventricles,

and a Brucella serology test was positive. The patient’s condition improved

significantly after receiving bilateral lateral ventricle cone drainage, hematoma

cavity cone drainage and anti-brucellosis treatment.

Conclusions: Herein, we discuss the possible mechanisms and clinical

implications between brucellosis and intracerebral hemorrhage. This case

suggests whether we can use brucellosis as a routine examination for disease

diagnosis and prevention in patients with intracerebral hemorrhage from

pastoral areas.
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Introduction

Brucellosis existing worldwide is a zoonotic disease resulting from Brucella species

infection (1). Brucellosis in China is primarily concentrated in pastoral areas such as

Northwest China. The incidence of brucellosis is closely related to people’s eating habits

and occupation, for example, people are susceptible to Brucella when they regularly drink

or eat unpasteurized dairy products (2, 3). In patients with brucellosis, nervous system

involvement is ∼4–7% (4). In fact, intracerebral hemorrhage associated with brucellosis

is not common, and the pathogenesis remains unclear. Herein, we present a case of a

60-year-old male patient with chronic brucellosis with right basal ganglia hemorrhage

breaking into bilateral lateral ventricles. We speculate that intracerebral hemorrhage

could be linked to Brucella infection. This article aims to discuss the possible mechanism
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FIGURE 1

Imaging findings. (a, b) Cranial CT and cranial MRA show an

intracerebral hemorrhage in the right basal ganglia and in

bilateral lateral ventricles.

FIGURE 2

Ultrasound of neck vessels. (a) Ultrasound of the right common

carotid artery showed a diameter of 0.78 cm and an

intima-media thickness of 0.10 cm. (b) Left common carotid

artery ultrasound showed a diameter of 0.75 cm, an

intima-media thickness of 0.10 cm, and a hypoechoic flat

plaque (2.00 × 0.37 cm) on the distal posterior wall.

between brucellosis and intracerebral hemorrhage and

to provide some help for clinical diagnosis, treatment

and prevention.

Case report

A 60-year-old male patient from a rural area presented

to the outpatient clinic of our hospital with fever, night

sweats, headache, dizziness, nausea, and vomiting as the chief

complaints. In addition, the patient had some symptoms,

such as migratory pain in the right hip joint, right knee

joint, lower back, and back. With brucellosis being diagnosed

2 months ago, the patient had a 3-year history of herding

sheep. The patient had a history of polio for 58 years,

which was manifested by muscle atrophy of the right

lower extremity. Upon admission, neurological examination

indicated that the patient’s mouth angle was oblique to

the right and that his left nasolabial fold became shallow.

The muscular strength examination revealed the strength

Abbreviations: GCS, glasgow coma score; CT, computed tomography;

MRA, magnetic resonance angiography; IL-6, interleukin 6; HDL, high-

density lipoprotein; DIC, disseminated intravascular coagulation; FDP,

fibrinogen degradation products.

of muscle was grade 4 in the left upper limb, grade 2

in the left lower limb, grade 5 in the right upper limb,

and grade 4 in the right lower limb. The patient’s body

temperature was 37.5◦C, and blood pressure was 125/78

mmHg. The Glasgow coma score (GCS) of the patient

was 15 (E4V5M6). CT (Figure 1a) and MRA (Figure 1b)

revealed that an intracerebral hemorrhage in the right

basal ganglia had broken into bilateral lateral ventricles.

Ultrasonography of cervical vessels revealed bilateral carotid

medial thickening with plaque formation (Figures 2a, b). A

Brucella serology test showed that the Rose Bengal test

and Wright agglutination test with a titer of 1/100 were

positive. Findings of serological infection markers showed that

procalcitonin had increased to 0.219 ng/mL (reference value,

0.000–0.046 ng/mL) and interleukin 6 (IL-6) had increased

to 66.26 pg/mL (reference value, 0.00–7.00 pg/mL). Serum

biochemical tests found that the level of high-density lipoprotein

(HDL) had decreased to 0.75 mmol/L (reference value, 1.03–

1.55 mmol/L). Disseminated intravascular coagulation (DIC)

examination showed that D-dimer had increased to 7.25µg/mL

(reference value, 0.00–0.50µg/mL), and fibrinogen degradation

products (FDP) had increased to 24.74µg/mL (reference value,

0.00–5.00 µg/mL).

The patient was given bilateral lateral ventricle drilling

with ventricular drainage in the emergency department of

the intensive care unit. The bilateral puncture points were

2.5 cm next to the midline and 2.5 cm before the coronal

suture. Along the line connecting the external auditory canals

on both sides, toward the tip of the nose, the cranial cone

was inserted into the brain for 2.5 cm, and then the cannula

was inserted into the brain for 6.5 cm (Figure 3A). At the

same time, 5 million U of urokinase was injected through

the drainage tube every 12 h for thrombolytic therapy. After

10 days of the treatment, as the patient’s symptoms were

relieved, the re-examination of cranial CT showed a significant

decrease in the size of the bilateral lateral ventricular hematoma,

but the right basal ganglia hematoma still existed. Therefore,

the bilateral lateral ventricle drainage tubes were pulled out,

and the right basal ganglia hematoma cavity was drained at

the same time. The right puncture point was located 2.5 cm

beside the midline and 3.0 cm anterior to the coronal suture.

Toward the center of the hematoma, the cranial cone was

inserted 2.5 cm into the brain, and then the cannula was

inserted into the brain 6.5 cm (Figure 3B). After about 7 days

of treatment, the patient’s symptoms were significantly relieved,

and head CT showed that the hematoma disappeared, and

the drainage tube was subsequently removed (Figure 3C). The

condition of the patient improved significantly after adequate

treatment. The muscle strength of the right lower limb was

grade 4, and the muscle strength of the other limbs was

grade 5. When discharged, the patient was instructed to

continue taking oral antiepileptic drugs. In addition, anti-

Brucella treatment with oral rifampicin (900 mg/day) for 6
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FIGURE 3

Imaging findings after treatments. (A, B) Images of a cranial CT after implantation of a drainage tube (red circle) though drilling in bilateral lateral

ventricle and in the right basal ganglia. (C) CT after removing the drainage tube showed normal bilateral lateral ventricles and a cavity in right

basal ganglia.

FIGURE 4

Timeline. T, temperature; BP, blood pressure; CT, computed tomography; MRA, magnetic resonance angiography.

weeks and oral doxycycline (100mg twice daily) for 45 days

was persevered. After follow-up by telephone for 6 months, the

patient had no symptoms related to intracerebral hemorrhage or

brucellosis (Figure 4).

Discussion

Intracerebral hemorrhage is a common cause of death and

disability and the established risk factors include obesity, high

blood pressure, diabetes, smoking, drinking, trauma, aneurysm,

and arteriovenous malformation (5). In this case, the patient did

not have those associated risk factors, surprisingly, the patient

reported that he had been diagnosed with brucellosis in a local

hospital, and had suspected brucellosis clinical manifestations

such as fever, night sweats and migratory arthralgia. Although

blood and cerebrospinal fluid were not cultured for Brucella,

combined with the positive Brucella serology tests including

Rose Bengal test andWright agglutination test, the patient could

be diagnosed with brucellosis according to CARE guideline (6,

7). Therefore, we highly suspect that intracerebral hemorrhage

could be related to brucellosis. During the course of treatment,

we gave the patient drilling and drainage to clear intracranial

hematoma, mannitol as well as sodium aescinate to reduce

intracranial pressure, sodium valproate to prevent epilepsy,

cephalosporin to prevent drainage tube infection, respiratory

nebulization to expel sputum to prevent lung infection caused by

long-term bed rest, dezocine to stop the head temporarily, and
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physically cooling down to maintain normal body temperature.

Although repeated blood and cerebrospinal fluid bacterial

culture tests showed no abnormalities in process of treatment,

body temperature monitoring showed wavy fever. The patient

admitted to have a history of brucellosis when we asked

again and the diagnosis of brucellosis was confirmed after

reexamination, so the patient was given doxycycline and

rifampicin for anti-brucellosis according to CARE guideline (7).

To date, literatures have only been reported for a small

number of the intracerebral hemorrhages related to brucellosis,

none of which has made the clear explanation of the

mechanism (8–10). Here, we propose the following mechanisms

of brucellosis possibly promoting intracerebral hemorrhage.

Brucellosis can cause damage to the blood vessel wall

and atherosclerosis due to inflammation, increased oxidative

stress, accumulation of endotoxin, elevation of autoimmune

cytokines and lipid accumulation in blood vessel walls (11,

12). Therefore, brucellosis can promote intracerebral artery

rupture and hemorrhage under the action of hemodynamics.

According to reports, some patients with brucellosis develop

thrombocytopenia, and mechanisms of which may include

increased clearance, bone marrow suppression, immune-

mediated destruction, disseminated intravascular coagulation,

dysplasia of bone marrow megakaryocytes, hypersplenism,

platelet phagocytosis and adhesion to damaged blood vessel

surfaces (13, 14). Meanwhile, reduced or defective coagulation

factors of the patient are detected, and mechanisms of which

may include the reduction of coagulation factor synthesis or

abnormal factor production due to liver damage caused by

Brucella as well as activation of fibrinolysis or intravascular

activation of coagulation (13). However, the limitation of this

report is that the vascular condition decreasing with advancing

age could not be excluded. We need more cases and researches

to establish a definite causational link between brucellosis and

intracerebral hemorrhage.

By information from this case, we speculate that brucellosis

may have adverse effects on intracerebral hemorrhage by

affecting vascular walls, platelets and coagulation factors. This

has a certain guiding significance for clinical diagnosis and

treatment, and improves the understanding of the correlation

between brucellosis and intracerebral hemorrhage.
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