Case Report

Postoperative Delirium averted by EEG-guided opioid-sparing
multimodal general anaesthesia
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ABSTRACT

Patients with reduced cognitive reserve often
deteriorate into delirium after general
anaesthesia (GA). Delirium is a dangerous
state, apart from the peril of harming oneself,
it seems to open a Pandora’s box of grave
complications for the ailing patient.
Ironically, it is not so rare amongst elderly
patients undergoing ophthalmic surgery.
While amongst anaesthesiologists the will to
forego delirium prevails, we often don’t
know where to start. This case-study tries to
illustrate some clinical venturing points
anaesthesiologists might try to improve in
patients at high risk for postoperative
delirium. The patient, suffering from
alcohol-induced Wernicke’s encephalopathy
had a very high risk of ending up delirious.
Of all the many surgeries he had undergone

previously, each had landed him in
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postoperative delirium. Continued alcohol-
dependence kept his risk high. EEG-
controlled GA, the use of propofol,
dexmedetomidine and melatonin might
have kept him away from delirium. The
presence of his wife holding his hand,
playing his favourite music during
preparation until induction of anaesthesia
might be helpful. In the end, he came to
peacefully, slept 40 minutes more-“like a
siesta” he said- and then went home fully
conscious and very grateful. Apart from
EEG-controlled GA, dexmedetomidine and
melatonine, there’s little sound data to argue
that any of the other interventions alone
would have safeguarded him from delirium.
Maybe it's time we consider bundles for
delirium prevention? Bundles with
pharmacological, non-pharmacological,
circadian components? After all, it’s a
djungle out there! And a djungle in here,
when you suffer from Wernicke’s and are
visually impaired.
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Introduction

We present the case of 51 year aged patient
known for Wernicke’s encephalopathy due
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to severe and ongoing alcohol dependency of
many years. Apart from arterial
hypertension and 18 packets cigarette
consumption, the patient’s history was
remarkable for a past motorcycle accident
with severe head trauma and complicated
fractures of the legs that resulted in multiple
surgical procedures. He was undergoing
treatment in a pain clinic for his chronic pain
connected to the leg’s trauma. He had past
history of violent bouts of postoperative
delirium after surgery which several times
aggravated by grand-mal seizures in the
context of alcohol deprivation. The patient
was scheduled for bilateral cataract surgery
of mature cataract. In the premedication
clinic, it was clear that undergoing surgery in
monitored anaesthesia care (MAC) even in
sub-Tenon’s block was out of the question
due to his uncontrolled movements and
exceeding nervosity. General anaesthesia
(GA) was scheduled on a day-patient basis.
His wife, a retired nurse, stated that she had
taken her husband home while being
delirious on previous occasions. Returning to
his familiar surrounding had always calmed
him sufficiently.

Our patient arrived remarkably anxious in
the anaesthesia bay accompanied by his wife
after receiving 150 mcg clonidine and 6 mg
melatonin as oral premedication on the
ward. He restated that his wife’s presence
kept his anxiety at bay. As he was nil-per-
mouth and had abstained from alcoholic
beverages and cigarettes overnight, we
planned to secure his airway by a laryngeal
mask airway. Apart from the standard

monitoring, a3-electrode EEG was mounted
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on his forehead and 0.3 mcg/kg bodyweight
of dexmedetomidine was injected over 10
minutes. During anaesthesia preparation, his
favourite music was played via a mobile
loudspeaker and the patient kept holding his
wife’s hand until induction of anaesthesia
was completed. Along with the music, the
patient was asked to imagine himself in
pleasant scenery and to keep breathing in a
deep, relaxing manner. The anxiolytic and
euphorising effect of propofol induction was
described beforehand as part of anxiolytic

communication.

Anaesthesia strategy was outlined to be
TIVA with propofol and ketamine along with
oxybuprocaine local anaesthesia drops as
well as two boluses of intravenous lidocaine
of 0.75 mg /kg bodyweight before cataract
was operated in each eye. Sub-Tenon’s block
as add-on to GA was decided as default
analgesia, should cataracts prove to be too
hard to be extracted via phacoemulsification.
It was determined that long stretches of EEG-
burst-suppression in GA would be avoided
and spontaneous breathing be aimed at
under still deep, sleep-like anaesthesia.
Consequently, GA was determined to be
opioid sparing.

Induction was smooth and airway was
secured by LMA without problems. After
injecting propofol 110 mg iv via infusion
pump (TCI Schneider) as well as alfentanil
500 mcg iv and another bolus of 0.15 mcg/kg
bodyweight of dexmedetomidine, EEG
(figure 1) showed spindle-rich general
anaesthesia. Five minutes before incision
Ketamine 50 mg iv was injected (figure 1,
EEGbelow at 09.57) 10061935and propofol
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TIVA was maintained at cet 2.30 mcg/ml. Systemic hypertension under anaesthesia with
systolic values at 170 mmHg was successfully treated with 2 boluses of 10 mg urapidil.
Ventilation was maintained at 60 % FiO2, at 2 litre fresh-gas-flow and pressure support
ventilation. Oxygen saturation, sinus rhythm at 60 bpm and average blood pressure at 145/100
mm Hg were in the normal range for the rest of surgery. Surgery of both eyes was lasted for 25
minutes and was uneventful. Once adequate tidal volume was generated at spontaneous
breathing, LMA was removed in deep plane of anaesthesia a few minutes after completion of
the 2nd eye’s phacoemulsification and IOL insertion. Patient was transferred to his bed while
still asleep and awoke 30 minutes later in the presence of his wife. He had good recall of all pre-
anaesthesia situations and had no signs of delirium. Three hours after termination of GA, he
was able to return home with his wife and spent a good afternoon and enjoyed a good sleep at
night. Both the patient and his wife expressed astonishment and relieve of the postoperative

trajectory to undisturbed cognition:
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Figure 1: Anaesthesia spindle in raw EEG outlined by red horizontal arrows, mark background alpha activity after propofol-
bolus at 9.51 (1st yellow arrowhead) and low beta-activity starting with ketamine bolus at 9.57 (2nd yellow arrowhead). DSA
spectrogram illustrates spindle-rich alpha-delta activity from 10.12 until 10.42, followed by smooth emergence to a sleep-like
state with faster spindles and EMG-activity in beta range on emergence after 10.42. Red horizontal arrows outline
anaesthesia-spindle in the raw-EEG trace.

Discussion

While short duration and minor invasiveness of the ophthalmic procedure certainly helped in
avoiding postoperative delirium, several factors deserve short discussion in this patient with a
high pre-surgery probability of postoperative delirium. Monitoring perioperative EEG to
avoid oversedation seems to be beneficial ' although overall benefits are still debated *. We
believe that especially monitoring for anaesthesia-spindles in the raw EEG ° together with
spectrogram, dexmedetomidine administration and multimodal analgesia® help in
safeguarding patients at risk. A comparison of different quantitative and processed methods
vs gauging anaesthesia-depth from raw perioperative EEG is well beyond the scope of this
case vignette. Some relevant literature is outlined in the bibliography.”®’ The role of spindle-
rich anaesthesia in reducing postoperative delirium cannot be stressed enough.’
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A newer strategy that we adopted recently is
the premedication with melatonin.” Current
research opening the field to intravenous use
of melatonin * may increase our knowledge
about beneficial anaesthesia more in the line
of the “biomimetic sleep”concept offered by
Akeju et al.” This might prove especially
useful in patients with diminished eye-sight
and consequent circadian dysrhythmia
predisposing to cognitive complications."

The ketamine signature is easily
recognizable in the DSA spectrogram as an
upsurge from the alpha-band (9-15 Hz) into
the beta-band ( > 15 Hz). Ketamine is an
integral part of multimodal or opiod-free

anaesthesia. * "

In this case an opioid-
sparing technique ( ie dramatically reduced
opioid administration) was preferred to an
completely opioid-free anaesthesia (OFA).
Using small boluses of alfentanyl reduce
brainstem reactions like gaging or coughing
on securing the airway. Applying OFA to
eye-surgery patient with tracheal intubation
again is a wide-ranging discussion for the
very reason of brainstem reactions to a
tracheal tube can be detrimental to the
operated eye. As for the atypical systemic
hypertension under sufficient propofol GA,
measures were taken to bring systemic
pressure back to normal, as choroidal
bleeding has been reported in

14 .
The main

phacoemulsification.
pathophysiological mechanism to be
understood by anaesthesiologists in this
contextis anincrease in transmural pressures
of the choroidal vessels. " The main
difference between dexmedetomidine-
dominant multimodal anaesthesia with most
other forms of GA is a prolonged sleepiness

of the patients. This proves to be a challenge
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for the anaesthetists as often sleepiness is
interpreted as “abnormal”. A look at the EEG
during anaesthesia could easily prove this
perception wrong in most cases. NREM-like
sleep activity in the post-operative phase
seems to lie at the heart of reduced
emergence delirium and postoperative
delirium observed in dexmedetomidine-

treated patients. "

In a clinical environment known for the high
incidence of sleep-deprivation and
consecutive delirium this might prove an

example of “healing sleep”. """

Lastly, the adoption of non-pharmacological
elements of anxiolysis before induction (
presence of a loved-one, calming music of
own choice, imagined scenery, calm
breathing etc) is little discussed in
ophthalmic anaesthesia but is repeatedly
cited as beneficial by literature and patients

alike. 192021
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