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Spontaneous intracerebral hemorrhage during left
hemihepatectomy in a cirrhotic patient
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Spontaneous intracerebral hemorrhage (sICH) is bleeding that occurs without trauma or known
structural abnormality. Hypertension is a main cause of sICH, but liver cirrhosis may be another
reason; however, this rarely occurs under anesthesia. We report on a case of sICH in a 75-yearold woman patient with liver cirrhosis during left hemihepatectomy. And the literature on the
usefulness of perioperative bispectral index monitoring for early detection of brain damage is
reviewed.
Keywords: Spontaneous intracerebral hemorrhage; Liver cirrhosis; Hemihepatectomy; Bispectral
index
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INTRODUCTION

Computed tomography angiography (CTA) or magnetic resonance angiography (MRA) can confirm the diagnosis [4].

An intracerebral hemorrhage (ICH) is an intraparenchy-

Unfortunately, anesthetized and unconscious patients

mal bleed. The incidence rate in the United States is about

cannot complain of symptoms. It is difficult to perform CTA

12-15 per 100,000 [1].

or MRA to diagnose ICH, and even if found, hemorrhage

Spontaneous ICH (SICH) is bleeding that occurs without

is likely to be detected only after significant damage. The

trauma or known structural abnormality [2]. Risk factors

authors want to share our experience of SICH and show the

include hypertension, age >85 years, an anticoagulant med-

usefulness of the bispectral index (BIS) monitoring for de-

ication, trauma, history of previous stroke or ICH, chronic

tecting brain damage under anesthesia.

renal disease, aneurysm or vascular malformation, abuse of
alcohol or drugs [2], and liver cirrhosis [3]. Symptoms can

CASE REPORT

manifest as dysfunction when the lesions are pressurized
by hemorrhage, and intracranial pressure can rise due to

A 75-year-old woman diagnosed with hepatocellular

a mass effect. Loss of consciousness or ear bleeding may

carcinoma and Child-Pugh class A liver cirrhosis was hos-

occur, leading to a coma before the bleed is identified.

pitalized for partial hepatectomy. She was diagnosed with
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hepatitis B virus infection in 1960 and was not an alcohol

was inserted into the right subclavian vein and the operation

consumer. Hepatocellular carcinoma was diagnosed in De-

was started. When the liver was dissected and resection was

cember 2011, with a single radiofrequency ablation in 2012

started, the BIS score dropped to 25 and the blood pressure

and 3 trials of transarterial chemoembolization between

measured on the arterial line was decreasing. Two doses of

2014 and 2016.

50 mg phenylephrine were given, but the blood pressure was

Bronchiectasis was seen on preoperative X-ray, and no

not stable and a continuous infusion was started at 3 mg/kg/

abnormal findings were seen on other examinations, except

minute. The BIS score also changed with the blood pressure.

for a tachyarrhythmia on the electrocardiogram (ECG). Pro-

Bleeding occurred at the time of hepatectomy The BIS score

thrombin time (13.1 sec) and PT INR (1.03) were the normal
range but platelet count was decreased (116,000/mL).
When the patient arrived at the operating room, we initiated noninvasive blood pressure (NIBP), pulse oximetry,
ECG, and BIS monitoring. Anesthesia was induced with
propofol 60 mg, rocuronium 50 mg, mobinul 0.2 mg, and
remifentanil 60 mg, after which the patient was intubated. At
that point, the NIBP was 150/60 mmHg and the BIS score
was 63. This blood pressure was the highest blood pressure
for this operation. Anesthesia was maintained with 1.5%
sevoflurane and 800 mg/hour remifentanil, with a tidal volume of 400 mL at 12 breaths per minute. After that, the left
radial artery was cannulated. The central venous catheter

Fig. 1. Brain CT finding (A) after left hemihepatectomy and (B) after
external ventricular drainage with hematoma aspiration.

Fig. 2. Timeline and vital trend during operation. BIS: bispectral index, ICU: intensive care unit, CT: computed tomography, EVD: external ventricular
drainage.
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further decreased to 0 at that time and we suspect the brain

been developed to monitor the depth of sedation and the

damage. The BIS score increased to 20 when the infusion

degree of awareness of patients during general anesthesia

of phenylephrine was increased to 7 mg/kg/min. Blood loss

[10]. BIS is currently being used to monitor the state of con-

was measured at about 1,200 mL, so 2,000 mL of crystalloid

sciousness of trauma patients in ICUs [11]. A BIS values of 0

was injected and two units of packed red blood cells were

and suppression ratio (SR) of 100 was reportedly able to as-

transfused. Thereafter, the BIS score changed along with

sist in the early detection of brain death in 19 patients as an

blood pressure and the operation proceeded. At the end of

additional test [9]. Another report indicated that transcranial

the surgery, sevoflurane was stopped and 200 mg of sugam-

Doppler was associated with cerebral circulation arrest

madex was administered. However, the BIS score did not in-

when the BIS score was 0 and the SR was 100 [12].

crease above 70. The patient did not recover consciousness

The BIS score and Glasgow Coma Score (GCS) were found

and was no response to any stimulation. We judged that she

to be correlated in the assessment of head trauma patients

was a comatose state, so she was transferred to the inten-

in the ICU [13]. Another study reported a BIS score of 96.2

sive care unit with intubation. ICH was found on computed

when the GCS corresponded to mild head injury, a BIS score

tomography (CT) and neurosurgery was performed for ex-

of 45.5 when the GCS corresponded to moderate head in-

ternal ventricular drainage (EVD) with hematoma aspiration

jury, and a BIS score of 31.3 when the GCS corresponded to

(Fig. 1), but she expired 7 days after surgery. Information

severe head injury [14].

from this case is described in a timeline (Fig. 2).

In our case, BIS score suddenly dropped from 50th to 20th
level with no event during general anesthesia, and BIS score

DISCUSSION

was temporarily found 0 with an SR of 100, so we suspected
brain damage and recommend radiologic examination to

Patients with liver cirrhosis reportedly have a higher in-

surgeons. Immediately after surgery, SICH was diagnosed

cidence of intracerebral hemorrhage, however, there is

by CT. Although the BIS does not monitor the brainstem

no significant correlation to subarachnoid hemorrhage or

directly, it monitors the outside of the brainstem regionally

subdural hemorrhage [5]. SICH occurs in only 0.7% to 0.8%

and can be used for earlier detection of brain herniation or

of patients with liver cirrhosis [6] but is associated with high

worsening cerebral activity [15].

mortality and disability rates among survivors. Liver cir-

In conclusion, patients with liver cirrhosis need to keep in

rhosis-related SICH is associated with acquired hemostatic

mind the occurrence of SICH because there is no additional

deficiency, including thrombocytopenia and coagulopathy

underlying disease at the time of surgery, so close moni-

[5]. But thrombocytopenia does not always require platelet

toring of the anesthesiologist is necessary for early detect-

transfusion. Hypertension was less frequent in patients with

ing symptoms due to SICH during anesthesia. If there is a

chronic liver disease and liver cirrhosis [7]. This may sug-

sudden decrease in the BIS score without any special event

gest that patients with liver dysfunction are more vulnerable

during surgery, the brain damage may be suspected.

to developing ICH than those without such background
pathology. The volume of the bleed effects prognosis, but
patients under anesthesia are unconscious and cannot report symptoms If SICH is suspected, CT is the first step [8].
However, if surgery is underway, it may be difficult to per-
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form. Therefore, careful observation by the anesthesiologist
during surgery is required in patients with risk factors for
SICH.
BIS monitoring is a simple, noninvasive, and easy-to-understand tool that analyzes the electroencephalogram of a
patient during surgery and is represented by a number between 0 and 100 [9]. Intensive care unit (ICU) protocols have
www.embse.org
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