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Background: Process dissociation procedure has been used to evaluate explicit and im-
plicit memories. Two process-dissociation measurement models are described.

Methods: This prospective study evaluated intraoperative memory formation in Korean
patients undergoing elective surgery under general anesthesia and its relation to the
depth of hypnotic state. A total of 270 patients enrolled were randomly assigned to three
groups based on Bispectral Index (BIS) values in the following ranges: 30 to 40, BIS 40
to 50, and BIS 50 to 60 according to the level of hypnotic depth induced by propofol or
sevoflurane during the presentation of wordlists. When the level of hypnotic depth was
maintained at the target BIS range, words were played for 15 minutes via headphones
to patients. Within 24 hours after the word presentation, memory was assessed using
an auditory word stem completion test. The probability of explicit and implicit memory
was calculated using original and extended measurement models. Brice interviews were
performed within 1 and 24 hours after surgery.

Results: A total of 119 patients who did not deviate from the target BIS range were in-
cluded in the analysis. The 95% confidence interval (Cl) of the probability of occurrence
of implicit memory evaluated by the original model did not include zero. However, when
the extension model was used, 0 was included in the 95% Cl. Explicit memory evaluated
via Brice interviews did not occur in any group.

Conclusions: When BIS was maintained in the range of 30 to 60 during surgery, no ex-
plicit or implicit memory was observed.
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Assessed for eligibility

(n=275)
.| Exculded (n = 5)
"| - Violation of inclusion criteria
Enrolled
(n=270) Excluded (n = 151)
- Withdrawal of consent (n = 10)
» - Refusal to perform word-stem completion test (n = 5)
! -+ Changes in the operation schedule (n = 10)
- Deviation of BIS values allowed by the protocol (n = 126)
Analyzed
(n=119)

BIS: 30-40
(n=37)

BIS: 40-50
(n=51)

BIS: 50-60
(n=31)

Table 1. Patient Characteristics (n = 119)

Fig. 1. CONSORT diagram of partici-
pants. BIS: Bispectral Index.

Variable BIS 30-40 BIS 40-50 BIS 50-60
(n=237) (n=51) (n=31)
Weight (kg) 61.3+11.8 624+12.1 634 +115
Height (cm) 162.8 +8.6 163.0+94 1654+ 75
Age (yr) 442 +95 42.7+9.2 425 +10.1
Sex (M/F) 10/27 15/36 8/23
ASA PS (I/11) 15/22 22/29 12/19
Highest level of education
High school 12 19 11
College or university 24 30 18
Graduate school 1 2 2

Duration of anesthesia (min)
Hypnotic agents administered during surgery

Propofol 9

Sevoflurane 28
Operation

BE 21

ST 9

CRS 7

120.0 (103.5-167.5)

125.0 (106.3-165.0) 120.0 (106.3-162.8)

19 8
32 23
32 18
13 6

6 7

Values are presented as mean + SD, number or median (25-75%). ASA PS: American Society of Anesthesiologists physical status classification,
BE: breast and thyroid surgery including breast conservation operation, modified radical mastectomy and total thyroidectomy, ST: stomach surgery
including distal or total gastrectomy, CRS: colorectal surgery including right hemicolectomy, anterior resection, low anterior resection, and ileocecal
resection.

Fig. 2. Time courses of Bispectral
Index (BIS) during the presentation of
the word lists to the patients assigned

0 5 10 15 0 5 10 15
Time (min) Time (min)
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to three groups based on target BIS.
(A) BIS 30-40, (B) BIS 40-50, (C) BIS
50-60.
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Table 2. Probability of Target Completion based on Explicit Memory and Implicit Memory Calculated using Two Different Measurement Models of

Process Dissociation Procedure

Model BIS 30-40 (n = 37)

BIS 40-50 (n = 51) BIS 50-60 (n = 31)

Explicit memory

Original model 0.03 (-0.03, 0.09)

Extended model 0.00 (—0.08, 0.08)
Implicit memory

Original model 0.12 (0.07,0.16)

Extended model -0.09 (-0.18,0.01)

0.00 (-0.06, 0.06) 0.07 (-0.01, 0.14)
-0.05 (-0.17, 0.06) 0.03 (~0.08, 0.14)
0.15 (0.12, 0.19) 0.14 (0.08, 0.19)
-0.05 (-0.12, 0.02) -0.06 (-0.17, 0.05)

Values are presented as mean (95% confidence interval). Original model and extended model were the calculation methods proposed by Jacoby and

Buchner, respectively [2,9].
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