Case Report

Extremely low bispectral index value during robotic-assisted
laparoscopic prostatectomy: A case report

ABSTRACT

The steep Trendelenburg position and pneumoperitoneum during surgery may affect intracranial pressure and cerebral
oxygenation, which in turn may affect the values of the bispectral index (BIS). Prolonged maintenance of the Trendelenburg
position and pneumoperitoneum may impair cerebrovascular autoregulation. We present a case of a patient with an
extremely low BIS value during robotic-assisted laparoscopic prostatectomy (RALP). We managed the patient under general
anesthesia and he showed a prominent decrease in BIS values 6 h after the start of surgery. Suppression ratio (SR) of
electroencephalography (EEG) is also decreased, suggesting that the brain activity decreased. The BIS value increased
quickly after the Trendelenburg position was released and the anesthesia was terminated. The patient recovered without any
neurological deficits and was discharged. Steep Trendelenburg position and pneumoperitoneum can cause EEG abnormalities.
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Introduction

EEG monitoring is used to monitor the neurophysiology
of the brain. RALP requires a steep Trendelenburg position
and induction of pneumoperitoneum, both of which
increase intracranial pressure (ICP)."" Cerebral perfusion
and cerebral oxygenation may decrease as a result of
elevated ICP.

We encountered a major decrease in BIS value with major
increase in SR of a patient during general anesthesia for
a scheduled RALP, however, the patient discharged with
no neurological deficits. Written informed consent was
obtained from the patient for publication of this case
report.
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Case Report

The patient was a 76-year-old man (height, 169 cm; weight,
84 kg; body mass index, 29 kg/m?). He was diagnosed
with prostate cancer and was scheduled to undergo
RALP. He had a history of hypertension on valsartan, but
poorly controlled at around 160-190/90-100 mm Hg
preoperatively. His respiratory function tests were normal.
His preoperative intraocular pressure which routinely
measured by ophthalmologists before RALP surgery was
normal. There were no abnormal findings in preoperative
tests, including electrocardiography, chest radiography,
blood cell count, blood chemistry tests and he showed no
signs of heart failure.
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General anesthesia was induced by intravenous infusion
of remifentanil 0.5 ug/kg/min, bolus administration
of propofol 1 mg/kg and rocuronium 70 mg were
given after pre-oxygenation. After tracheal intubation,
anesthesia was maintained with continuous infusion of
remifentanil (0.1 ~ 0.2 pg/kg/min), intermittent boluses of
fentanyl and rocuronium, and 4% desflurane with oxygen
and air (F0,0.3). Neuromuscular blockade was maintained
throughout the surgery to keep the post-tetanic count
below 4. The RALP procedure was performed in the steep
Trendelenburg position at 24.7°. The BIS value remained in
the 40-60 range until about 6 h after the start of the surgery,
but it began to decline after that, and we applied a new
sensor, but it kept showing low value [Figure 1]. At that time,
we observed prominent bulbar conjunctival edema and facial
edema of the patient. The BIS value continued to drop and
finally showed isoelectric EEG with contamination of ECG
waveform, indicating zero value (SR 100). Although we did
not observe any significant changes in the patient’s blood
pressure or oxygen saturation, we administered ephedrine
to increase blood pressure. The surgeon was asked to change
the low head position as soon as possible. The extremely low
BIS value lasted for about an hour, and when administration
of the anesthetic agents was discontinued at the end of
surgery, it rose, and the patient awoke without delay. Patient
interviews and manual muscle tests revealed no neurological
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Figure 1: Anesthesia record for this patient is shown. In the graph above,
the value of BIS and suppression ratio (%) were shown. In the graph of
middle, end tidal desflurane (ETDES:%) was shown. In the graph below,
heart rate (HR: bpm), systolic and diastolic blood pressure (BP: mm Hg),
oxygen saturation of pulse oximetry (SpO,: %). X: Start of anesthesia or
end of anesthesia. T: Tracheal intubation. E: Extubation from trachea. ©:
Start of surgery or end of surgery

deficits, and an MRI performed on the third postoperative
day did not show any abnormalities. He discharged 9 days
after surgery without any neurological deficits.

Discussion

The Trendelenburg position and pneumoperitoneum cause
a significant increase in ICP when each is applied alone or
in combination."2l However, Park et al.® have shown that
brain oxygenation assessed with regional saturation of
oxygen (rSO,) during RALP surgery is slightly elevated, and
this procedure does not induce cerebral ischemia. In addition,
Doe et al.* showed that RALP conducted with sevoflurane
inhalation anesthesia did not significantly alter intraoperative
regional saturation or jugular venous bulb oxygenation.
Both of these studies had shorter operation times and
observation periods than our case, and they did not use the
steep Trendelenburg position for more than 6 h as we had.

Normally, blood flow in the brain is automatically regulated.
Cerebrovascular autoregulation is known to be impaired
over time by the steep Trendelenburg position and
pneumoperitoneum.”! In a previous case report by Pandey
et al.,*lunpredicted neurological complications were observed
after 8 h of surgery using the steep Trendelenburg position
combined with pneumoperitoneum. They hypothesized that
the deterioration of neurological function was associated
with the deterioration in neuronal function and the formation
of brain edema.l® In our case, we observed prominent bulbar
conjunctival edema and facial edema 6 h after the start of
surgery. The edema may have caused the recorded amplitudes
to drop below the amplitude threshold for EEG suppression
set by the BIS. This may have led to a “total suppression”
signal and BIS values around 0. However, the BIS value
immediately increased after the patient was returned to the
horizontal position and the anesthesia was turned off.

Cerebral hypoxia is correlated with early cognitive
dysfunction.” Although diffusion-weighted MRI is known to
detect early cerebral ischemic changes,® we did not observe
any ischemic change of MRI 3 days of surgery. Blecha et al.”!
showed that intraocular pressure increased over time during
RALP, but no postoperative eye complications occurred in
this case.” We believed that impairment in transient cerebral
blood flow was caused by the dysfunction of cerebrovascular
autoregulation and venous return over time due to the steep
Trendelenburg position and pneumoperitoneum. However, we
did not measure cerebral blood flow or cerebral oxygenation.

There have been several reports of patients who have
awakened without neurological deficits while showing
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very low BIS values during surgery.l' In these cases,
hypoglycemia and hypercarbia were the reasons for the
decreased BIS values. In our case, no abnormalities were
seen in the ETCO, or blood glucose levels during the
surgery.

In conclusion, a prolonged steep Trendelenburg position
and pneumoperitoneum can cause EEG abnormalities
and should be limited to a short period of time. Further
studies on effect of prolonged Trendelenburg positioning
and pneumoperitoneum cerebral blood flow and cerebral
oxygenation are needed.
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