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Too ... light



consciousness

recall
events.”

Practice advisory for intraoperative awareness and brain function
monitoring: a report by the American Society of Anesthesiologists
Task Force on Intraoperative Awareness. Anesthesiology 2006;
104: 847-864.

Anaesthesia awareness is currently defined as consciousness under general
anaesthesia with subsequent recall of the experienced events (American Society
of Anesthesiologists Task Force 2006). This definition conflates intraoperative
awareness (i.e. consciousness) and postoperative recall (i.e. memory).



MRER  The Incidence of Awareness During Anesthesia: A Multicenter
— UNited States Study. Anesth Analg 2004;99:833-839.

We undertook a prospective study to determine the incidence of awareness with
recall during general anesthesia in the United States. This is a prospective,
nonrandomized descriptive cohort study that was conducted at seven
academic medical centers in the United States. Patients scheduled for surgery
under general anesthesia were interviewed in the postoperative recovery room
and at least a week after anesthesia and surgery by using a structured interview.
Data from 19,575 patients are presented. A total of 256 awareness cases were
identified (0.13% incidence).



I. Awareness with explicit recall during general anaesthesia: current
status and issues. Br. J. Anaesth. 2014;112:1-4.



ANESTHESIA AWARENESS REGISTRY

www.awaredb.org

Sensations and distress in patients with unexpected explicit recall complaints
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Psychological impact of unexpected explicit recall of events
occurring during surgery performed under sedation, regional
anaesthesia, and general anaesthesia: data from the Anesthesia
Awareness Registry. Br. J. Anaesth. 2013;110:381-387.

Figure indicates the types of sensations reported by the patfients as classified by
the investigators using the Michigan Awareness Classification Instrument. The
sensation of paralysis was reported by 70% of the patients receiving sedation (14
out of 20), and pain, with or without paralysis, was reported by 65% (13 of 20). Five
out of seven patients with RA reported paralysis (fwo without pain (subarachnoid
block) and three with pain (epidural)). The large majority (78%) of sedation/RA
patients experienced distress. In contrast, nearly all (96%) of the patients who
received GA reported paralysis, 78% reported pain, and 94% experienced distress.
A greater proportion of sedation/RA patients experienced only auditory or tactile
sensations (19% vs 2% GA, P=0.03) and a lower proportion experienced paralysis
with pain (44% vs 76% GA, P<0.01).



ANESTHESIA AWARENESS REGISTRY

www.awaredb.org

Psychological sequelae of unexpected explicit recall or awareness

B Sedatiorn/RA (n=27)
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% of explicit recall or awareness
experiences in group

Anxiety Flashbacks Dreams/ Depression  Chronic fear
Nightmares

Psychological impact of unexpected explicit recall of events
occurring during surgery performed under sedation, regional
anaesthesia, and general anaesthesia: data from the Anesthesia
Awareness Registry Br. J. Anaesth. 2013;110:381-387.

Psychological sequelae of unexpected explicit recall or awareness. Patients with
unexpected explicit recall complaints after sedation/RA were less likely to report
experiencing anxiety, dreams or nightmares, and chronic fear daily, weekly or
monthly since their explicit recall experience compared with those with
awareness during GA (*P<0.01 for each by the x2 test).
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Relative risk (odds ratio)

Predictor [95% CI] P value
Comorbidity (3+ versus 0-2) 13.901 (7.722-25.027) <0.0001
ASA physical status (Class 3, 4 versus Class 1) 8.300 (2.009-34.289) 0.0035
Age (65+ versus 18-39 yr) 4.459 (2.032-9.784) 0.0002
History of hepatic disease 3.591 (1.764-7.310) 0.0004
History of previous myacardial infarction 3.529 (1.733-7.183) 0.0005
History of heart disease 2,174 (1.128-4.192) 0.0204
History of hypertension 1.944 (1.162-3.254) 0.0114
Cumulative deep hypnotic time (per h) 1.335 (1.132-1.574) 0.0006
Surgical duration (per h) 1.218 (1.056-1.405) 0.0067
Intraoperative systolic blood pressure <80 mm Hg (per min) 1.044 (1.016-1.072) 0.0017
Body mass index 0.968 (0.937-1.000) 0.0494
Preaperative diastolic blood pressure 0.963 (0.942-0.985) 0.0010
Educational level (yr) 0.878 (0.794-0.972) 0.0118
Preoperative Mini-Mental State Examination (per unit) 0.829 (0.700-0.982) 0.0298
Type of surgery
Minimally invasive or superficial versus intracavitary 0.308 (0.123-0.774) 0.0123
Orthopedic versus intracavitary 0.217 (0.086-0.545) 0.0011
)
ANESTHESIAL

ANACESIA Anesthetic Management and One-Year Mortality After
Noncardiac Surgery. Anesth Analg 2005;100:4 -10.

Multivariate Cox Proportional Hazards modeling identified three variables as
significant independent predictors of mortality: patient comorbidity (relative risk,
16.116; P < 0.0001), cumulative deep hypnotic time (Bispectral Index ® <45)
(relative risk = 1.244/h; P=0.0121) and infraoperative systolic hypotension (relative
risk = 1.036/min; P = 0.0125). Death during the first year after surgery is primarily
associated with the natural history of preexisting conditions. However, cumulative
deep hypnotic time and infraoperative hypotension were also significant,
independent predictors of increased mortality.



NO PROCESSED
EEG TITRATION

ANESTHESIA® . .
ARG Low Bispectral Index Values and Death: The Unresolved Causality

Dilemma. Anesth Analg 2011;113:660-663.

Several studies identified more important associations with poor outcome than
cumulative deep hypnotic time, namely, advancing age, comorbidities including
malignancy, and intraoperative hypotension. These factors have been identfified
before and are included in Figure under the headings “organ dysfunction” and
“organ hypoperfusion.”

Anesthetic agents are potent causes of arterial hypotension and any significant
cerebral hypoperfusion may mean that a dose or concentration that was
appropriate from an anesthetic depth perspective when the patient was
normotensive is now excessive (i.e., a relative anesthetic overdose).

There is an obvious question if the hypothesis is frue: What is the mechanism? At a
molecular level, the deleterious effects of anesthesia are protean. Animal and
some human studies have shown that anesthetics can provoke the inflammatory
response, increase deposition of Alzheimer proteins, induce neuronal apoptosis,
and cause prolonged postoperative cognitive dysfunction. Opioids can also
induce angiogenesis and may decrease cancer survival times. The unproven
clinical implication of inherent dose-dependent anesthetic toxicity is that a lower
dose of anesthetic is better.



In medio stat virfus
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Figure (Upper) BIS scores during anaesthesia and surgery (left axis). The end-tidal
sevoflurane concentration is also shown aschart (right axis). Events (A) to (H) are
discussed in detail in the text: (A) venous cannulation; (B) changing the
tfracheostomy tube; (C) induction of anaesthesia; (D) attempted laryngoscopy:
(BE) second, successful laryngoscopy and insertion of the throat pack; (F)
startsurgery; (G) end of surgery; (H) signs of movement of the mouth and armes.



Adrenaline  Noradrenaline  Growth hormone ortiso Prolactin Glucose
(nmol.I™")  (nmol.I™") (mu.I™" (nmol.I"") (mU.ml™") (mmolI~)

Normal range <15 <10 140-700 < 900 <10
Pre-operative < 0.06 6.70 0.3 161 941 4.9
Postoperative 0.10 3.45 0.6 165 5201 5.0

J. J. Pandit. Bispectral index-guided management of anaesthesia
in permanent vegetative state. Anaesthesia 2002; 57: 1190-1194.

There are three possible interpretations of our observations.

First, the diagnosis of PVS in our patient may be an over-simplification of the
precise state of brain activity. It is increasingly appreciated that the term PVS
might encompass a spectrum of disease. Our patient appears to fulfil all currently
accepted criteria for PVS, but the term “awareness state” has been suggested as
more appropriate description for some patients as this tferm implies some (rather
than absent) cortical activity. It is reasonable to suppose on theoretical grounds
that the BIS monitor might be somewhat more accurate when there is inifially
some (albeit low) cortical activity, rather than a complete absence of such
activity. Our results might therefore be consistent with the notion that some
cortical activity persists in some patients currently diagnosed with PVS.

A second possibility is that BIS as a technique is not robust enough to distinguish
between integrated and nonintegrated cortical neuronal activity. In other words,
high BIS score might indicate that the overall level of cortical activity is high
(which in a normal subject implies a high level of consciousness) but a high BIS
score does not necessarily indicate that this cortical activity is integrated or
meaningful, especially in a subject with chronic brain disease. This is speculative,
but the observation that EEG coherence (which is the extent to which EEG
voltages in different parts of the brain are correlated) can be severely impaired in
PVS without a significant change in the overall power spectrum (which is the
analysis of the EEG voltage) current product vs. frequency vs. time) lends some
support to this notion.

A third possibility is that the BIS profile was an artefact or coincidence.
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