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Eleven minutes of bispectral index data during the cessation of
spontaneous circulation: a case description
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Introduction

Currently, the bispectral index (BIS) is widely used in
anesthetic monitoring during surgeries. A recent systematic
review and meta-analysis demonstrated that the BIS can
predict neurological outcomes in patients experiencing
return of spontaneous circulation after cardiac arrest (CA),
noting good diagnostic performance (1).

Moreover, evidence from recent case reports suggests
that good neurological recovery can occur in post-CA
patients experiencing very low BIS values after resumption
of spontaneous circulation (2). Herein, we provide a
description based on 11 minutes of the BIS data of a
patient who underwent CA after anesthesia induction
and ultimately presented with predicted fair neurological
outcomes at our medical center.

Case presentation

A 53-year-old female was admitted to our hospital with a
diagnosis of coronary disease and unstable angina pectoris.
In April 2021, the patient underwent coronary angiography
and intravascular ultrasonography (IVUS), followed by
percutaneous transluminal coronary angioplasty (PTCA) at
the left main (LM) lesion (showing 90% stenosis) and stent
implantation.

In October 2021, she was readmitted with the
same diagnosis and subsequently underwent coronary
angiography followed by PTCA and stent implantation at
the left anterior descending-LM (LAD-LM) lesion (the LM
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showed 90% stenosis in the stent), which was assisted with
intra-aortic balloon pump (IABP) use.

She was once again readmitted with a diagnosis of
coronary artery disease in February 2022, which was
now accompanied with acute non-ST segment elevation
myocardial infarction (Killip class II), valvular heart disease,
and aortic insufficiency (moderate-severe regurgitation).
Coronary artery bypass grafting, mechanical aortic valve
replacement, and IABP implantation were performed in
March 2022.

At the time of her surgery, BIS monitoring using the
Vista monitor (Medtronic-Covidien, Dublin, Ireland) was
started after radial artery puncture and dexmedetomidine
sedation. At 10:34 am , the patient was noted to be irritable,
sweaty, and unable to lie supine. At 11:15 am, anesthesia was
induced, after which the patient’s blood pressure dropped
and her circulation collapsed. Cardiopulmonary bypass
(CPB) was subsequently established between 11:18 am and
11:29 am with cardiopulmonary resuscitation, and there
was no spontaneous circulation during this period (although
with a non-zero BIS; see Figure 14). The total CPB
time was 244 minutes, and the total operation time was
666 minutes (Figure 14).

The patient was unresponsive the night after the
operation. The muscle strength of her left limb was
evaluated as grade 0, whereas her right limb could move
involuntarily. On the second postoperative day, the
patient was able to open her eyes voluntarily, the muscle
strength of her left limb remained at grade 0, and the

Quant Imaging Med Surg 2023;13(1):550-552 | https://dx.doi.org/10.21037/qims-22-498


https://crossmark.crossref.org/dialog/?doi=10.21037/qims-22-498

Quantitative Imaging in Medicine and Surgery, Vol 13, No 1 January 2023 551

A Bispectral index (BIS)
100

80

60

40 | . j[M,w,MMM \

80
60
40

20

NN <
KRN \(VQ

voulp V\ﬂbwlilhv/\/\‘v/\/‘v‘ ‘,,AA P e K N R A AITY
WA Ay A A \«W\r\mw A AT 0

— Electromyography (EMG)
80

il

al

Figure 1 BIS data and the brain computed tomography scan. (A) BIS data during 11 minutes of cessation of spontaneous circulation. (B)

The brain CT scan on the seventh postoperative day. White arrows, ischemic infarcts. BIS, bispectral index; EMG, electromyography; CT,

computed tomography.

muscle strength of her right limb was evaluated as grade 4.
On the sixth postoperative day, the muscle strength of
her left lower extremity was evaluated as grade 1. On the
seventh postoperative day, the muscle strength of her right
limb was evaluated as grade 5. By the 21st postoperative
day, the muscle strength of her left upper limb was
evaluated as grade 1. This asymmetry in muscle strength
was expected due to the patient’s right-sided cerebral
infarction. Brain computed tomography performed on
the seventh postoperative day indicated the presence of
multiple ischemic infarcts (Figure 1B, white arrow). On the
41st postoperative day, the patient was transferred to the
rehabilitation department of our hospital for rehabilitation
treatment.

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Declaration of Helsinki
(as revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.
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Discussion

Herein, we present the BIS data of a patient who underwent
CA after anesthesia and who experienced right-sided
cerebral infarction.

Postresuscitation BIS monitoring values have been
correlated with neurologic outcomes in patients undergoing
therapeutic hypothermia treatment within prior research.
Moreover, a zero BIS at any timepoint has been uniformly
correlated with poor neurological outcomes; however,
a nonzero BIS is insufficient as a sole predictor of good
neurologic survival (3). In our case, 11 minutes of BIS
monitoring data showed only nonzero BIS readings
throughout the entire CA episode and the duration of
chest and cardiac compressions. With chest and cardiac
compressions, the patient’s lowest mean artery pressure
was noted to be 40 mmHg, and her lowest BIS reading was
28. By the second postoperative day, the patient was found
to be responsive (e.g., could open her eyes in response to
vocalization by the attending physician) We also noted that
her BIS readings increased to approximately 80 when the
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CPB was successfully established. However, we are unsure
about how this increase in the BIS might have correlated
with the patient’s awareness or with her postoperative course.

As the BIS reflects consciousness disturbance in patients
with acute cerebral infarction (ACI), evaluating the
potential application value of the BIS requires elucidating
the effects of a decreasing BIS (4). The increased BIS
values postresuscitation seen herein may reflect the
immediately increasing blood flow support occurring
due to the establishment of CPB. Conversely, within the
11 minutes of emergency CPB establishment, insufficient
blood flow might have triggered the ACI. To the best of
our knowledge, this is the first case report with real-time
BIS monitoring data during CA although there have been
reports published regarding postoperative BIS monitoring
(e.g., after CA) (5,6).

In conclusion, although the effect of BIS monitoring
cannot be proven through clinical trials during CA, given
the inaccessibility and impracticality of such research, all
serious cardiac patients should be monitored with regard to
their neurological state on a case-by-case basis, and more
information should be collected that will enable physicians
to better predict patient outcomes.
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