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/ Abstract

Introduction: Preoperative evaluation and
severity assessment of cerebrovascular
insufficiency using the blood oxygen level-
dependent MR imaging (BOLD MRI) technique
with the cerebrovascular reactivity test (CVR)
using inhale carbogen gas is a new method in
Thailand. There is a lack of information on the
response of end-tidal carbon dioxide (ETCOZ),
the success of the examination, problems, and
safety during the examination.

Materials and Methods: This study is a descriptive
observational study in outpatients who under-
went a BOLD MRI with C02 reactivity test at the
Neurological Institute of Thailand.

Results: Twenty-nine patients, 41 BOLD MRI with
CVR test. Patients with Moya-Moya disease are
frequently undergoing BOLD MRI with CVR test. At
allintervals of inhaled carbogen, only the ETCO,
value was significantly changed compared with

the initial ETCO2 value. During the examination,
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no complications were found.

Conclusions: The BOLD MRI with CO2 reactivity
test is safe. However, the anesthesiologist should
understand the principle of cerebrovascular
reactivity and select the proper equipment to
prepare for the examination.

Keywords: blood oxygen level, carbogen,
cerebrovascular reactivity test, magnetic
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Figure 1 1A. Carbogen cylinder, 1B. The connection of the yellow hose from the 5% Carbogen
cylinder and the oxygen cylinder with a “Y” shaped glass tube, 1C. The Bain circuit connected with
the yellow hose via gas inlet, 1D. The patient inhales 5% carbogen via a non-rebreathing mask

connected with the Bain circuit.
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Table 1 Demographic data of patient during
blood oxygen level-dependent (BOLD) magnetic
resonance imaging with cerebrovascular carbon

dioxide reactivity test

Age (yr) 37+14 (12-81)
Gender:
- Male 14 (48%)
- Female 15 (52%)
ASA physical status:
- | 11 (38%)
-l 18 (62%)
Comorbidity
- Smoking 4 (14%)
- Hypertension 4 (14%)
- Diabetes mellitus 14 (48%)
- Dyslipidemia 7 (24%)
- Arrhythmia 2 (7%)
- Others 4 (14%)
Presenting symptoms
- Weakness 11 (38%)
- Transient ischemic attack 11 (38%)
- Headache 4 (14%)
- Memory impairment 4 (14%)
- Hand numbness 2 (7%)
- Others 4 (14%)
Diagnosis
- Moya-Moya disease 23 (79%)
- Moya-Moya liked vascular stenosis 2 (7%)
- Internal carotid artery stenosis 4 (14%)

Data presented as number (%) or mean+SD (min-max).
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nsaaidu 48.0+5.1 mmHg Andunsiuasunlas
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Table 2 End-tidal carbon dioxide changes during the BOLD MRI with CO, reactivity test

EtCO, AEtco2 YANZS EtCO, | P-value
ETCO, (mmHg) 37.3+41 48.0+5.4* 48.0+5.0% 480451  10.7+2.8 29.148.2 <0.001
A% ETCO, (%) 29.1#87  29.1+8.38

Data presented as mean+SD, *P-value <0.001

Table 3 Vital signs change during BOLD MRI with CO, reactivity test

Time (minutes)

SBP (mmHg) 132.5+16.1  131.3+15.4
DBP (mmHg) 84.1+11.0 85.9+£10.7
HR (BPM) 74.4+14.1 73.7+13.3
RR (BPM) 17.2+3.1 16.2+£3.4
SpO2 (%) 98.9+0.4 98.7+0.7

6.78 9.0 11.49
133.4+15.2  132.8+15.7 135.1+16.6  133.3+16.9
85.3+£10.5 84.2+11.8 83.1+10.6 82.3+10.7
73.5+14.1 73.1£13.5 73£13.6 71.3+16.4

16.7£3.0 17.3£3.9 17.1+3.8 17.1+£3.1
98.9+0.5 98.9+0.5 98.8+0.6 98.9+0.2

Data presented as mean=+5D, ETCO : end-tidal carbon dioxide, SpO,: pulse oximetry, RR: respiratory rate, SBP: systolic

blood pressure, DBP: diastolic blood pressure, HR: heart rate, *P-value <0.05
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