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Background: Scopolamine is one of the popular regimens for the prophylaxis and treatment
of the motion sickness. It has been reported that mental confusion can occur after application
of transdermal scopolamine. However, no previous studies have documented the predispos-
ing factors for mental confusion associated with scopolamine patch. We hypothesized that
elderly people with subclinical mild cognitive impairment (MCI) may be prone to have devel-
oped mental confusion after applying scopolamine patch. Thus, we performed neuropsy-
chogical tests in 6 elderly patients with scopolamine patch-induced mental confusion in the
stage when they had recovered from mental confusion. Methods: All the patients were female,
and the age of them ranged from 65 to 82 years (median 72 years). They showed onset of
abnormal behaviors such as disorientation, hallucination, sleep disturbance, repetitive behav-
ior and restlessness at 9 average hours after the application of the scopolamine patch. Their
symptoms mostly were disappeared after the removal of patch within several hours, but one
patient had her symptoms for 2 days after the removal of the patch. All the patients were
examined using detailed neuropsychological evaluations at 2 average months (range: 3 days-
4months) after onset of mental confusion. Results: The neuropsychological tests revealed that
all the patients were impaired in at least one of cognitive domains such as attention, confronta-
tional naming, visual spatial, and frontal executive function. In our cases, these neuropsycho-
logical findings along with intact activities of daily living were fulfilled with the criteria of MCI.
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Table 1. Clinical characteristics of previously reported cases
Case Agel Authors Past history Patch No Dur§t|oq of Onset time Pattern of symptoms Duration of
Sex application after apply symptom
1 64/F Minagar Parkinson’s  Not Available Within Not Available  Hallucination, confusion, Agitated, 2 days
etal® disease 24 hr delusion
2 6/F Sennhauser None Not Available 12 hr Not available  Confusion, confabulation, temporal and 14 hr after
etal’ spatial disorientation, Unsteady gait, removal
Dry skin, dry mouth, dilated pupil
3 76/F Rodysill  Herpes zoster Not Available 8hr Not Available  Confusion, Agitated, rambling 24 hr after
etal® oticus removal
4 12M  Case 1 of None Not Available  Not Available Not Available Hallucination, confusion, personal and ~ Not Available
Wilkinson JA® spatial disorientation, dilated pupil
15F  Case2of None Not Available  Not Available  Not Available Hallucination, confusion, dilated pupil ~ Not Available
Wilkinson JA®
5 77/F  Rozzini et al® None Not Available  Not Available Not Available  Memory impairment, disorientation, Not Available
clouded sensorium
6 71/F  Osterholm None Not Available  Not Available Not Available  Hallucination, agitated, paranoid Not Available
etal® behavior, dilated pupil
7 82/M  Case 1 of None Not Available  Not Available Not Available  Hallucination, agitated, restless, Not Available
Mego et al.”® tremulous, ataxic
84/F  Case2of Hypertension NotAvailable NotAvailable NotAvailable Hallucination, agitated, paranoid Not Available
Mego et al.” behavior, dilated pupil
8 60/F  Ziskid AA" Hypertension Not Available Not Available Not Available  Hallucination, agitated, Dry mouth, Not Available
Blurred vision, Drowsiness
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Table 2. Clinical characteristics of our cases

Case Age/ Past history Patch No Dur?tlon. of  Onsetiime Pattern of symptoms Duration of
Sex application  after apply symptom
1 82/F Hypertension 2 26 hr 15hr Hallucination, disorientation in person, and place, 2 days
repetitive behavior, eating change, abulia, sleep disturbance
2 71/F CO intoxication 2 20 hr 5hr Irritability, Inappropriateness, disorientation in person 1 day
and place, sleep disturbance
3 71/F Liver cirrhosis Not Not available 15hr Hallucination, dizziness, logorrhea, headache, 2 days
available sleep disturbance
4 70/F Myocardiac infarction 1 Not available 3hr Restlessness, dysarthria, ataxia, Sleep disturbance 1day
5 65/F Liver cirrhosis 1 48 hr 7hr Postural instability, festinating gait, logorrhea, 2 days
disorientation in time, Restlessness, Sleep disturbance
6 76/F Hypertension 1 96 hr 10 hr Disorientation in place, delusion 4 days
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Table 3. Results of neuropsychological tests
Tests Casei Case2 Case3 Cased Caseb Caseb
Time interval from onsettotest 4 months 3 months 3 days 1 month 1 month 4 months
Education (years) 6 12 05 05 12 12
Attention 313 543 4/2* 5/3 342" 5%/3*
Digit span (For/Back) (6.2)/(24.8) (14.9)/(20.3) (23.9)(20.9) (60.3)/(64.8) (0.1)/(2.0) (15.9)/(10.6)
Language & Related functions
Spont. Speech Fluent Fluent Fluent Fluent Fluent Fluent
Comprehension NL NL NL NL NL NL
Repetition NL NL NL NL NL NL
K-BNT 26%(0.6) 31*(1.6) 32 (47.6) 34 (58.3) 40 (19.8) 38%(0.2)
Reading NL NL NL NL NL NL
Writing NL NL NL NL NL NL
Praxis NL NL NL NL NL NL
Calculation NL NL NL NL NL NL
Visuospatial functions
Copy of Rey figure 32(70.5) 35(76.7) 28 (79.4) 36 (95.8) 32.5(49.6) 26.5*(0.3)
Memory
SVLT (1st/2nd/3rd/DR) 3+4+8/1* 4+5+7*14* 2+5+8/3 2+5+7/2* 4+7+8/6 4+5+7/4*
(61.0)/(11.9) (9.5)(9.2) (39.8)/(26.1) (28.4)(14.3) (33.7)/(35.9) (16.4)(3.5)
Recognition (TP-FP) 9-1=8 (66.28) 10-2=8 (24.5) 12-1=11(88.1) 8-2=6(31.2) 10-2=8 (24.5) 9-0=9 (52.4)
Rey figure (IR/DR) 10/11.5 4[r* 0.5%/2* 4/4 14/14 3%/5*
(42.5)/(46.4) (1.4)/(5.0) (10.8)/(14.9) (26.8)/(25.1) (27.4)[(31.2) (1.2)(8.1)
Recognition (TP-FP) 10-3=7 (65.5) 10-4=6" (14.9) 7-0=7 (72.2) 11-3=8(88.5) 9-2=7(34.8) 11-5 =6* (5.6)
Frontal executive functions
Contrasting program NL NL NL NL NL NL
Go-no-go test NL NL NL NL NL NL
Fist-edge-palm NL NL NL NL NL NL
Square & triangle NL NL NL NL NL NL
Luria loop NL NL NL NL NL NL
Word fluency (A/S) 919 13/16 912 13/11 12/13 819
(5.4)/(87.5) (24.5)/40.1) (15.4)/(33.7) (44.4)/(26.1) (17.4)/(22.7) (1.0)(71.6)
Stroop test (L/C reading) 58*/59 112/89 76*/22* 112/80 109%/79* 112/80
(<16)/(29.1) (>16)/(46.0) (<16)/(2.22) (>16)/(83.2) (<16)/(15.2) (>16)/(66.6)
MMSE 29/30 29/30 22/30 26/30 26/30 28/30
CDR 0 0.5 0 0 0.5 0.5
Barthel index 20/20 20/20 20/20 20/20 20/20 20
I-ADL 1/11 1/10 1/11 1/11 2/11 0/45

Scores in parenthesis represent percentile according to norms. *, <16%tile; For/Back, Forward/Backward; NL, normal; SVLT, Seoul verbal learning test;
K-BNT, the Korean version of Boston Naming test; DR, Delayed Recall; IR, Immediate Recall; TP, True Positive; FP, False Positive; A/S, Animal/Super-
market; L/C, Letter/Color; CDR, Clinical Dementia Rating; I-ADL, Instrumental-Activities of Daily Living; MMSE, Mini-Mental State Examination.
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