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ABSTRACT

Objective: In the postoperative management of transurethral resection of bladder tumor, attention should be
paid to the appearance of delirium. Recently, the mini-cognitive assessment instrument (Mini-Cog) has been
validated as a screening tool for cognitive impairment. We assessed whether positive preoperative cognitive
impairment screening by Mini-Cog is associated with the occurrence of postoperative delirium.

Material and Methods: In this study, consecutive patients who underwent transurethral resection of bladder
tumor while awake and were cognitively screened preoperatively using the Mini-Cog test at our institution
were retrospectively analyzed. The relationship between the Mini-Cog test and clinical variables was exam-
ined. Univariate and multivariate analyses were carried out to determine the risk factors for the occurrence
of postoperative delirium.

Results: Of the 193 included patients, 37 (19%) patients had probable cognitive impairment (Mini-Cog
scores < 3). There were significant differences in patients’ age (P < .001), Eastern Cooperative Oncology
Group-physical status (P=.01), decline in instrumental activities of daily living from baseline (P =.03), pre-
operative diagnosis of dementia (P < .001), and use of benzodiazepine (P =.03) between the Mini-Cog score
> 3 group and the Mini-Cog score < 3 group. Multivariate analysis demonstrated that a Mini-Cog score < 3
(odds ratio=6.8, P < .001) and instrumental activities of daily living decline (odds ratio=3.0, P=.02) were
independent risk factors for the occurrence of postoperative delirium.

Conclusion: Screening of patients for cognitive function using the Mini-Cog test before transurethral resec-
tion of bladder tumor may allow for better identification of patients at risk of postoperative delirium.

Keywords: TURBT, delirium, Mini-Cog, screening tool, cognitive impairment

Introduction

Bladder cancer is one of the most common
cancers, and its incidence increases with age:
the median age at diagnosis is 73 years. Among
male patients older than 80 years, bladder can-
cer is the fourth leading cause of cancer-related
death.! Although there are various investigative
modalities to aid in the diagnosis of bladder
cancer, transurethral resection of bladder tumor
(TURBT) is the mainstay for the diagnosis and
treatment of bladder cancer. In the postopera-
tive management of TURBT, special attention
should be paid to the physiological changes
associated with aging and comorbidities, espe-
cially in elderly patients.

Baseline cognitive impairment is one of the most
important risk factors for the development of
postoperative delirium in the elderly.” Delirium
is often a problem in the intensive care unit or
after surgery performed under general anesthe-
sia, but postoperative delirium can also occur
after surgery under spinal anesthesia while
awake. Delirium after TURBT can lead to inap-
propriate self-extractions of the Foley catheter.
Traumatic Foley catheter self-extractions can
cause permanent urological complications,
increase hospital length of stay, decrease patient
satisfaction grades, and increase catheter-asso-
ciated urinary tract infections. Rarely, they can
cause life-threatening hematuria which may
require pelvic arterial embolization to control.?
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Recently, the mini-cognitive assessment instrument (Mini-Cog)
has been validated as a screening tool for dementia* and cognitive
impairment® and is feasible for use during the preoperative clinic
valuation. This test consists of 2 components: a delayed, 3-word
recall task and a clock drawing test.® Although the preoperative
screening of cognitive function using the Mini-Cog test is use-
ful in predicting the occurrence of delirium after general anesthe-
sia,”® the association between the Mini-Cog test and delirium after
surgery under awake conditions has not been evaluated.

In this study, we assessed whether positive preoperative cogni-
tive impairment screening by the Mini-Cog test is correlated
with the occurrence of postoperative delirium in patients who
underwent TURBT while awake.

Materials and Methods

Patient Population and Study Design

Ethical approval was obtained from National Cancer Center
Hospital Institutional Review Board (approval number: 2018-
159). We retrospectively reviewed the medical records of
patients who underwent TURBT under spinal anesthesia in our
institution between January 2020 and July 2021. Cases in which
the Mini-Cog test was not completed in the preoperative clinic
before the scheduled surgery were excluded from this study.
For patients who underwent multiple surgeries within the time
period, only data from the first TURBT were used, and data
from the second and subsequent surgeries were excluded.

The following patient variables were collected: gender,
age, Eastern Cooperative Oncology Group-physical status
(ECOG-PS), Charlson comorbidity index (CCI), instrumental
activities of daily living (IADL), any prior diagnosis of demen-
tia, diagnosis of depression, preoperative medications, operative
time for TURBT, presence of TURBT in one piece, tumor loca-
tion, tumor size, number of tumors, tumor stage, intraoperative
hypotension, intraoperative bradycardia, perioperative shivering,
intraoperative use of ephedrine, intraoperative use of atropine,
surgical/postoperative complications, and length of hospital stay.

* We demonstrated the clinical significance of a Mini-Cog score
< 3 for predicting postoperative delirium after transurethral
resection of bladder tumor performed under awake spinal
anesthesia.

e Cognitive function screening using the Mini-Cog test before
surgery may help identify patients at risk of postoperative
delirium.

e The Mini-Cog test is a simple screening tool with only 2 com-
ponents (a delayed, 3-word recall task and a clock draw-
ing test). It may indicate a preoperative cognitive decline in
patients who have not yet been diagnosed with dementia.

Study Procedures

Eligible patients underwent the Mini-Cog screening test in the
preoperative clinic. Briefly, the Mini-Cog is scored in 2 parts:
(1) 3-item recall and (2) clock drawing.*® The Mini-Cog test
starts with a list of 3 predefined words, which the provider
asks the patient to repeat. The patient is then asked to draw a
clock and, finally, to recall the predefined words. The maxi-
mum test score is 5, and points are subtracted for each error
in word recall (1 point for each) or for abnormal clock draw-
ing (2 points). Probable cognitive impairment is defined as a
Mini-Cog score < 3 (Figure 1). Abnormal clock drawing is
defined for any of the following reasons: refusal to draw the
clock, the patient takes longer than 3 minutes, and incorrect
drawing of the clock.*® The Mini-Cog test has been validated
in community-based populations with high sensitivity and
specificity for cognitive impairment and shows good interrater
reliability.’

In this study, IADL was assessed by an IADL subscale consist-
ing of 5 questions in males and 8 questions in females. Patients
were asked whether they could do a particular activity: using
public transportation, shopping for daily necessities, prepar-
ing meals, paying bills, managing a bank account, and so on.
Females were asked additional questions about whether they
could perform activities related to preparing a meal, laundry, and
cleaning. The total score of the IADL subscale ranged from 0
(worst) to 5 (best) in males and 0 (worst) to 8 (best) in females.
We defined patients whose IADL scores declined by 1 or more
points from the best score (males: 5 and females: 8) as patients
with “TADL decline.”!*!!

Charlson comorbidity index was categorized as CCI 0-1 vs
CCI > 2. Eastern Cooperative Oncology Group-physical status
was categorized as ECOG-PS 0-1 versus ECOG-PS > 2.1>13

Transurethral Resection of Bladder Tumor was performed in
the operating room. Intraoperative hypotension was defined as
systolic blood pressure of <80% of the baseline value; brady-
cardia was defined as heart rate of <50 beats per minute.'* A
half-day of bed rest was prescribed for patients after surgery.
The presence of postoperative delirium was diagnosed based
on the American Psychiatric Association’s Diagnostic and
Statistical Manual of Mental Disorders (DSM)-5" as a dis-
turbance in attention and awareness that develops over a short
period of time (hours to a few days) and fluctuates in severity
during the day.

Statistical Analysis

The relationship between the Mini-Cog test and clinical vari-
ables was examined. In addition, we evaluated the association
between the Mini-Cog test and the occurrence of postoperative
delirium.
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Mini-Cog test

3-word registration

The provider asks the patient to repeat 3 predefined words

e.g. Y Banana, Sunrise, Chair
v’ Leader, Season, Table
v' Village, Kitchen, Baby

Clock drawing

l

3-word recall

abnormal (0 points)

normal (2 points)

1 point for each word spontaneously recalled without cueing (0-3 points)

Total score = Clock drawing (0 or 2) + 3-word recall (0-3)

JUGDEMENT
Score: 0-2
Score: 3-5

Figure 1. Scoring algorithm of the Mini-Cog test.

Higher likelihood of cognitive impairment
Lower likelihood of cognitive impairment

We performed the Mann—Whitney U test for continuous vari-
ables and the chi-square test or Fisher’s exact probability test for
categorical variables. Univariate and multivariate logistic regres-
sion analyses were used to evaluate the predictive factors for
the risk of the occurrence of postoperative delirium. Reduced
models were generated by backward elimination of the variable
with the highest P value from each iteration. Risks are presented
as an odds ratio (OR) and 95% CI. All P values of < .05 (two-
sided) were considered statistically significant. All statistical
analyses were performed using JMP 13 software (SAS Institute
Inc., Cary, NC, USA).

Results

Study Population

Among the 284 consecutive cases who underwent TURBT in
our department between January 2020 and July 2021, the fol-
lowing cases were excluded: 2 cases who underwent only trans-
urethral coagulation, 8 cases who underwent TURBT under
general anesthesia, 43 cases who were duplicate TURBT surger-
ies/duplicate TURBT records of the same patient, and 38 cases
for whom the Mini-Cog test was not completed in the preopera-
tive clinic before the scheduled surgery. Thus, we analyzed the
remaining 193 patients, with a median age of 75 years (range
45-93 years), and 159 (82%) were males. Nine (5%) of these
patients had already been diagnosed with dementia. The median
number of days from the date of the Mini-Cog test in the preop-
erative clinic to TURBT was 15 days (interquartile range: 9-23).

Based on the Mini-Cog test, the patients were dichotomized into
2 groups: 37 (19%) patients had probable cognitive impairment

(Mini-Cog scores < 3). Postoperative delirium occurred in
24 patients (12%).

Association Between the Mini-Cog Test and Clinical Variables
Baseline and perioperative characteristics of the study popula-
tion, stratified by Mini-Cog test are shown in Table 1. There were
statistically significant differences in patients’ age (P < .001),
ECOG-PS (P=.01), decline in IADL from baseline (P=.03),
preoperative diagnosis of dementia (P < .001), and use of ben-
zodiazepine (P=.03) between the Mini-Cog score > 3 group
and the Mini-Cog score < 3 group.

Impact of the Mini-Cog Test for Predicting Postoperative
Delirium

Of the clinical factors in the included patients, ECOG-PS > 2
(P=.003), TADL decline (P=.008), preoperative dementia
diagnosis (P=.01), preoperative benzodiazepine use (P=.01),
a Mini-Cog score < 3 (P < .001), and bladder neck involve-
ment of the tumor (P=.03) were significantly associated with
postoperative delirium in the univariate analysis (Table 2). In
the multivariate analysis, a Mini-Cog score < 3 (OR=6.8; 95%
CI=2.7-17.2; P < .001) and IADL decline (OR=3.0; 95%
CI=1.2-7.9; P=.02) were independent risk factors for postop-
erative delirium (Table 2).

Discussion

The present study demonstrated, for the first time, the clinical
significance of a Mini-Cog score < 3 and IADL decline for pre-
dicting postoperative delirium after TURBT under awake spinal
anesthesia.
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Table 1. Baseline and Perioperative Characteristics of the Patient Population Stratified by Mini-Cog Test

Variables Total (n=193)
Male, n (%) 159 (82)
Age, years; median (range) 75 (45 to 93)
ECOG-PS; median (IQR) 0@Oto1)
CCI; median (IQR) 2(0to?2)
Decline in IADL from baseline; median (IQR) 0(—=1to0)
Dementia diagnosis; n (%) 9(5)
Depression diagnosis; n (%) 3(2)
Preoperative medications; n (%)

Steroids 74)
Benzodiazepine 18 (9)
Operative time, minutes; median (IQR) 32 (22 to 51)
TURBO; n (%) 18 (9)
Tumor location; n (%)

Bladder neck 47 (24)
Trigone 59 (31)
Tumor size, mm; median (IQR) 10 (10 to 20)
Number of tumors; n (%)

Single 118 (61)
2-7 71 (37)

8 or more 4(2)
MIBC; n (%) 29 (15)
Intraoperative hypotension; n (%) 25 (13)
Intraoperative bradycardia; n (%) 3(2)
Intraoperative use of ephedrine; n (%) 11 (6)
Intraoperative use of atropine; n (%) 5@3)
Perioperative shivering; n (%) 2(1)
Postoperative complication, highest; n (%)

CDC 0 170 (88)
CDC 1 2 (1)
CDC 2 19 (10)
CDC 3 or more 2(1)
Length of hospital stay, days; median (IQR) 4 (3to))

Mini-Cog <3 (n=37)  Mini-Cog > 3 (n=156) P
29 (78) 130 (83) 48
80 (49 to 93) 73 (45 to 92) <.001*
1(0to1) 0(0tol) 01
2(1t02) 2(0to2) 38
—1(=31t00) 0(=1to00) .03
7(19) 2 (1) <.001™
2 (5) 1(1) 07
2 (6) 5(3) 52
7 (19) 11 (7) 03"
29 (19 to 49) 32 (22 to 52) 50
4(11) 14 (9) 73
13 (35) 34 (22) .09
15 (41) 44 (28) 15
10 (10 to 20) 10 (10 to 20) 85
36
17 (46) 101 (64)
20 (54) 51 (33)
0 4 (3)
5(14) 24 (15) 7
6 (16) 19 (12) .59
1(3) 2(1) 47
3 (8) 8 (5) 44
1(3) 4 (3) 1.00
0 2 (1) 1.00
46
32 (86) 138 (88)
1(3) 1 (1)
3 (8) 16 (10)
0 1(1)
4(31to5) 4(31to5) 61

Mini-Cog; mini-cognitive assessment instrument, ECOG-PS; Eastern Cooperative Oncology Group-physical status, IQR; interquartile range, CCI; Charlson comorbidity

index, TADL; instrumental activities of daily living, TURBO; transurethral resection of bladder tumor in one Piece, MIBC; muscle-invasive bladder cancer, CDC;

Clavien—Dindo classification.

The Mini-Cog test is a simple tool for screening cognitive defi-
cits. It may provide a preoperative indication of cognitive decline
in patients who have not yet been diagnosed with dementia. In
fact, probable cognitive impairment based on the Mini-Cog
test was seen in 37 patients (19%) in this study; however, only
9 patients (5%) were previously diagnosed with dementia. The
Mini-Cog test has been validated in various clinical settings and
is shown to have a high sensitivity and specificity.” In addition,
the diagnostic value of the Mini-Cog test is less susceptible
to errors caused by the level of education or language of the
patient than alternative assessments. For example, the Cognitive
Abilities Screening Instrument (CASI) is adversely influenced

by low education, and both education level and language ability
can compromise the diagnostic value of the Mini-Mental State
Exam (MMSE).* The Mini-Cog test is a useful screening test in
various settings due to its correlation with the incidence of delir-
ium during post-anesthetic care’ and with postoperative delirium
after general anesthesia during elective surgery.®

In this study, the overall incidence of postoperative delirium
was 12% (24 cases), which is slightly lower than the commonly
reported incidence of postoperative delirium.' This may be
because TURBT is less invasive than other surgeries, and all
patients in this study underwent surgery with spinal anesthesia
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Table 2. Univariate and Multivariate Analysis of Risk Factors for Postoperative Delirium in 193 Patients who

Underwent TURBT
Univariate Analysis Multivariate Analysis

Variables OR (95% CI) P OR (95% CI) P
Female vs. male 2.2 (0.8-5.7) 11

Age; > 65 vs. <65 3.1(0.4-24.1) .26

ECOG-PS; > 2 vs. <2 8.6 (2.3-32.6) .003™

CCL>2vs. <2 1.4 (0.6-3.4) 42

IADL decline; yes vs. no 3.3(1.3-8.1) .008™ 3.0 (1.2-7.9) .02°
Dementia diagnosis; yes vs. no 6.6 (1.6-26.5) 01"

Depression diagnosis; no vs. yes 3.6 (0.3-41.6) 34

Preoperative steroid medication; yes vs. no 3.0 (0.5-16.3) 24

Preoperative benzodiazepine medication; yes vs. no 4.4 (1.5-13.0) 01°
Mini-Cog score; < 3 vs. >3 7.1 (2.9-17.8) <.001™ 6.8 (2.7-17.2) <.001™
Operative time (minutes); < 30 vs. > 30 1.1 (0.4-2.5) .89

Conventional TURBT vs. TURBO 2.6 (0.3-20.4) 31
Bladder neck involvement; yes vs. no 2.5 (1.0-6.2) .03"
Trigone involvement; yes vs. no 2.0 (0.8-4.8) 11
Tumor size (mm); > 30 vs. < 30 1.1 (0.4-3.1) .89
Number of tumors; multiple vs. single 2.0 (0.9-4.8) 12
MIBC or not 1.2 (0.4-3.7) .81
Intraoperative use of ephedrine; yes vs. no 1.6 (0.3-8.0) .63
Intraoperative use of atropine; no vs. yes 1.7 (0.1-30.6) 1.00
Postoperative complications (CDC, highest); > 3 vs. < 3 7.3 (0.4-120.8) .19

OR, odds ratio; ECOG-PS, Eastern Cooperative Oncology Group-physical status; CCI, Charlson comorbidity index; IADL, instrumental activities of daily living;
Mini-Cog, mini-cognitive assessment instrument; TURBT, transurethral resection of bladder tumor; TURBO, transurethral resection of bladder tumor in one piece; MIBC,

muscle-invasive bladder cancer; CDC, Clavien—Dindo classification.

while awake. Multivariate analysis based on the result of delir-
ium incidence revealed that a Mini-Cog score < 3 was signifi-
cantly associated with postoperative delirium. However, IADL
decline was also associated with the occurrence of postopera-
tive delirium. It has been reported that a decline of preopera-
tive IADL is associated with the incidence of postoperative
delirium and complications, and the present report shows a
similar trend.'” Instrumental activities of daily living is more
complex than the activities of daily living (ADL) needed for
basic unassisted living and requires higher-order functions
for elders. Therefore, maintaining ADL, especially IADL for
elderly patients, may be important in postoperative manage-
ment. In particular, postoperative delirium after transurethral
surgery may lead to accidental Foley catheter removal, which
might result in catheter-associated urinary tract infections and,
although rare, life-threatening hematuria. As we demonstrated,
a formal, yet simple and brief, cognitive screening procedure
can be useful both to identify probable cognitive impairment
before surgery and, in conjunction with other information gath-
ered routinely preoperatively, to forecast which patients are most
likely to have undesirable postoperative outcomes. Moreover,
most subjects endorsed the use of a brief memory test preopera-
tively. Therefore, it was suggested that preoperative assessment

of cognitive function using the Mini-Cog test may contribute
to more appropriate patient management after TURBT surgery.

Although the screening of cognitive function using the Mini-
Cog test has been useful in predicting the occurrence of delir-
ium after general anesthesia,”® this is the first report to show
the usefulness of the Mini-Cog test in predicting postoperative
delirium after surgery under spinal anesthesia in the awake state.
Regardless of the anesthesia method, perioperative management
that reduces the stress of invasive procedures will be required
for patients with cognitive impairment. For example, the timing
of cessation of bed rest can be accelerated, or prophylactic pain
medication can be used before complaints of pain arise.

Our findings had several limitations. Although the sample size
and number of cognitively impaired patients in this study were
not smaller than in previous studies,*’® the data were collected
at a single institution. Therefore, the results may not be gen-
eralizable to other institutions or patient populations. Besides,
because our institution is a cancer center, only patients who
underwent TURBT were included in the study, and other uro-
logical surgeries under spinal anesthesia such as transurethral
resection of the prostate and transurethral lithotripsy were not
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examined. Further studies from other centers are required to val-
idate our findings. Another limitation of this study was that the
determination of postoperative delirium was made by the attend-
ing physician based on the DSM-5. Delirium was not determined
using a highly objective index such as the Confusion Assessment
Method. Qualitative diagnosis of delirium may be predisposed
to errors compared to objective assessments. Similarly, the pres-
ence of preoperative dementia was determined only by inter-
viewing the family and consulting the patient’s medical history
and not by objective indicators. Finally, we did not preopera-
tively evaluate cognitive function with the CASI or MMSE, and
we were not able to show the superiority of the Mini-Cog test or
a relationship between these measures.

In conclusion, the Mini-Cog test is a simple screening tool
with only 2 components (a delayed, 3-word recall task and a
clock drawing test). Cognitive function screening using the
Mini-Cog test before surgery may help identify patients at risk
of postoperative delirium. Effective screening opens the pos-
sibility for targeted interventions to reduce the consequences
of delirium.
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