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Abstract In this paper, we propose a method for constructing an anesthesia treatment recommen—
dation model that suggests an optimal treatment among given treatment candidates in response to 17
vital information regarding a patient during surgery. Since the results of the model in the medical field
are finally applied to humans, it is crucial to ensure the reliability of the model results. The proposed
model replaces the summation with max-pooling to independently calculate the weights for each input
feature. Thus, the model can be trained using gradient descent and can provide a basis for the
recommended results. We show the possibility through preliminary experiments using data from Pusan
National University Yangsan Hospital, and apply the method to the additional collected structured data
to confirm its effectiveness.
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Table 1 Vital sign
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51

L Normal Range
Index | Values Description -
Min Max
Bispectral Index
1 BIS ( 100 awareness ~ 0 40 60
refractory state )
9 NMT Neuroml'Jsc'ular 0 4
transmission
3 SBP Systolic blood pressure 100 140
4 DBP Diastolic blood pressure 60 90
5 HR Heart rate 40 150
6 CO Carbon monoxide 4 8
7 UOo Urine output 30 250
8 Temp Temperature 36.5 375
9 pH Blood acidity 7.35 7.45
10 pCO2 Arterialicarbon dioxide 5 45
partial pressure
Arterial ial
1 002 rterial oxygen partial 20 100
pressure
12 o2 Arterial b100(.i oxygen % 100
saturation
13 Na Plasma sodium level 135 145
14 K Potassmm concentration 35 5
in plasma
Hematocrit
5 ’ 50).-
15 Het packed cell volume 36.1 503
16 Hb Hemoglobin amount 12 17.2
17 glucose Blood sugar level 80 140
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Table 2 Treatments for anesthetic
Index Treatments Description
1 Desflurane General anesthetic
2 Sevoflurane Inhalation general anesthetic|
3 2% Propofol General anesthetic
4 Recuronium Muscle relaxant
5 Nimbex (cisatracurium) Muscle relaxant
6 Ephedrine For lower blood pressure
7 PE For increasing blood
pressure
3 NE For increasing blood
pressure
9 Dobutamie For heart failure
10 Vasopressin For cardiac arrest
11 Epinephrine For cardiac arrest
12 Dopa For hypotension
13 Diltiazem(herben) Antiarrhythmic drug
14 Nicardipine(perdipine) Angina p?ectoris/
hypertension drug
15 Esmolol(brevibloc) Antiarrhythmic drug
16 Atropine Block parasympathetic
nerve
17 Albumin For hemorrhagic shock
18 Colloid(voluyte) Plasma volume expander
19 Transfusion Blood transfusion
20 Warm touch For hypothermia
21 Cardioversion For converting heart
rate to normal rhythm
2 CPCR Cardio pulmo'nar-y
cerebral resuscitation
23 Increase FiO2 Oxygenation therapy
24 RI Control sugar/insulin
25 DW For glucose/water loss
26 Furosemide For edema
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Table 3 Information of structured dataset

Dataset # Feature | # Class size
Anesthetic 17 2~15 4,688
Titanic[5] 6 2 887
Haberman’s Survival[6] 3 2 306
Pima Indian Diabetes[7] 3 2 768
Car Evaluation[8] 6 4 1,728
Breast Cancer Wisconsin[9] 9 2 683
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Table 4 Test set performance of each model

e maso A%

Dataset Decision Tree | Proposed Model
Anesthetic (Accuracy) 0.629 0.644
Anesthetic (MRR) 0.748 0.762
Titanic 0.757 0.703
Haberman’s Survival 0.738 0.750
Pima Indian Diabets 0.740 0.783
Car Evaluation 0.960 0.813
Breast Cancer Wisconsin 0.905 0.9609
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Table 5 Important input feature in anesthetic dataset
CLS DT Proposed Model
o BIS(0.874), HR(0.04), SBP(0.04),
BIS DE;I; :‘}::;p Temp(0.03), NMT(0.01),
’ glucose(0.0), UO(0.0), Hh(0.0)
NMT BIS, NMT, |NMT(0.93), Temp(0.04), BIS(0.02),
Temp glucose(0.01), Hb(0.01)
H BIS, SBP, DBP(0.49), HR(0.41), BIS(0.09),
DBP, HR glucose(0.0), SBP(0.0)
18[0) - U0o(1.0)
Hect BIS, Hb Hb(1.0)
Hb BIS, Hb Het(1.0)
glucose glucose glucose(1.0)
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Table 6 Important input feature in breast cancer wisconsin

dataset

Proposed Model
Uniformity of cell shape (0.570),
Clump thickness (0.281),
Bare nuclei (0.109),
Marginal adhesion (0.313),
Uniformity of cell size (0.078)

Decision Tree

Uniformity of
cell size,
Bare nuclei

glucose = 125.5
gini = 0.18
samples = 20
value = [18, 2]

gini = 0.0 gini = 0.0
samples = 2 samples = 18
value = [0, 2] value = [18, 0]
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Fig. 3 Architecture of DT - glucose
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Fig. 4 Architecture of DT - UO
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Fig. 5 Architecture of DT - Hct
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