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A 25-year-old, American Society of Anesthesiologists
(ASA)-1 male patient (body mass index [BMI] 24) presented
with a posterior third ventricular cyst, causing mass effect on
midbrain and cerebellum and leading to tonsillar herniation
and medullary compression with a cervical syrinx (~Fig. 1).
He underwent midline suboccipital craniotomy (MSOC) and
excision of the posterior third ventricular cyst with C1 arch
excision in Concorde position. At admission, his Glasgow
coma scale (GCS) score was 15/15 with normal higher men-
tal functions. He had a divergent squint with upgaze palsy,
absent accommodation reflex, and preserved light reflex
with apparent enophthalmos. He had normal power in all
limbs with increased tone on the right limbs, resulting in a
spastic hemiplegic gait. He had restrictive lung disease (RLD)
with a single breath count of 15 due to tonsillar herniation
with the cervical syrinx. Arterial blood gas (ABG) test done
showed a PaCO, of 48 mm Hg and PaO, of 82 mm Hg.

After attaching the standard ASA monitors, anesthe-
sia was induced with propofol (2.5 mg/kg) and fentanyl
(2 ug/kg). Vecuronium (0.1 mg/kg) was administered to
facilitate tracheal intubation with a flexometallic endotra-
cheal tube. Depth of anesthesia (DOA) was monitored using a
four-channel frontal EEG monitor (SedLine Sedation Monitor,
Masimo). Anesthesia was maintained with propofol and
fentanyl infusion to facilitate motor-evoked potential (MEP)
monitoring. Propofol dose was titrated to EEG, spectrogram
pattern, and patient state index (PSI) (25-50) on the SedLine
brain function monitor. Mean arterial pressure (MAP) was
maintained within 10% of baseline. Normothermia was main-
tained throughout the procedure. The surgery was started
with C1 arch excision and then proceeded with MSOC. From
the time of induction till the C1 arch excision, PSI remained
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low (18-22) with frequent burst suppression despite reduc-
ing the propofol gradually from 120 to 70 pg/kg/min (~Fig. 2).
After the excision of C1 arch, the PSI gradually increased from
21 to 29 and the requirement of propofol also increased from
70 to 100 pg/kg/min. After the MSOC bone flap removal, the
PSI increased further to 35 and finally to 39 despite increas-
ing the dose of propofol to 120 to 130 ng/kg/min. The fron-
tal EEG and the spectrogram did not show burst suppression
despite increasing the dose of propofol. After the dural open-
ing, the PSIincreased from 39 to 43 and the propofol require-
ment further increased from 130 to 140 pg/kg/min (~Fig. 2).
From the time of tumor excision till end of surgery, there
was no major fluctuations in PSI or the propofol require-
ment (120-140 pg/kg/min). Postoperatively, the patient
was assessed for intraoperative awareness using modified
Brice questionnaire and there was no awareness or recall of
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Fig. 1 MRI brain (T1-weighted [T1W] image)—sagittal view showing
the posterior third ventricular cyst, causing dorsal midbrain com-
pression and tonsillar herniation with cervical syrinx.
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Fig. 2 Four-channel EEG, patient state index (PSI) value, and the
spectrogram pattern during different stages of surgery under varying
doses of propofol anesthesia. (A) After turning prone, during surgical
exposure. EEG: Slowing/flattening; PSI: Showing low value (21-22);
Spectogram: Showing frequent burst suppression, despite reducing
the propofol from 120 to 80 then to 70 pg/kg/min. (B) After the dural
opening (arrow). EEG: Persistent EEG activity with no flattening; PSI:
Gradually improved to 43; Spectogram: No suppression pattern seen,
despite increasing the propofol dose to 130-140 pg/kg/min.

intraoperative events. There was no delirium or cognitive
dysfunction noted during the postoperative period.

We believe that chronic dorsal midbrain (DMB) compres-
sion decreases the cortical inputs from the brainstem, lead-
ing to hyperpolarization of cortical pyramidal neurons with
the appearance of slow delta oscillation on EEG. Jennet et al,
in their experimental animal studies, had shown the effect
of midbrain compression on pupillary size, cardiorespiratory
parameter, and EEG activity. They had shown that midbrain
compression produces a slowing or flattening effect on EEG
despite the heart rate and blood pressure being stable and the
temperature being normal, similar to our finding.! Fukuda et
al studied the behavioral and the EEG alterations in animals
with brainstem compression and have shown that the brain
stem compression caused flattened and/or spike pattern, and
then shifting of this pattern into high-amplitude slow waves.?
In our case, we had applied the frontal EEG sensor only after
the endotracheal intubation, and hence the EEG pattern was
not observed in an awake state. From the start of surgery till
the bone flap removal, despite the vitals and the temperature
being within normal limits, the EEG showed frequent sup-
pression, even with a reduced dose of propofol. Following the
bone flap removal and dural opening, there was a significant
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improvement in the EEG pattern and the PSI with a signifi-
cant increase in propofol dose requirement.

For a patient with dorsal midbrain compression, the con-
duct of anesthesia using an age-appropriate anesthetic dose
could lead to deep anesthesia with prolonged burst suppres-
sion on EEG. The prolonged period of burst suppression can
lead to adverse outcomes after anesthesia. Studies have shown
that the duration of EEG suppression correlates with postop-
erative ventilation, delirium, and cognitive dysfunction.>>
The reliability of processed EEG for monitoring the DOA in
the presence of dorsal midbrain compression is not reported
in the literature.

In our case, titrating the anesthetic dose based on DOA
monitor helped us to assess the neurological status at the
end of surgery without any adverse events (postoperative
cognitive dysfunction or delirium). Administration of low
dose propofol (70 pg/kg/min) till the bone flap elevation
did not lead to a recall of intraoperative events, implying
that titration of anesthesia using DOA monitor is essential to
avoid prolonged burst suppression on EEG in patients with
DMB compression. In future, large prospective studies are
warranted to study the reliability of DOA monitors for titrat-
ing the intraoperative anesthetic dose and its effect on post-
operative outcome (neurological and non-neurological) in
patients with DMB compression.
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