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The Dose-related Effects of Midazolam on Oxyhemoglobin Saturation and
Cardiovascular Function of Geriatric Patients under Spinal Anesthesia

Soon Yul Kim, M.D., Kong Been Im, M.D., Young Bok Lee, M.D.
and Kyung Bong Yoon, M.D.

Department of Anesthesiology, Yonsei University Wonju College of Medicine, Wonju, Korea

Background: Though the proper administration of midazolam in the geriatric patients under the spinal
anethesia reduce the stress, the anxiety and the agitation during surgery, it can cause the hypoxemia
owing to decreasing their ventilatory function, and the aim of this study was to evaluate the dose response
of midazolam to determine the degree of hypoxemia, the change of cardiovascular functions after the
intravenous administration of midazolam in geriatric patients during the period of TURP under the spinal
anesthesia.

Methods: On thirty two geriatric male patients(>65 yrs), the changes of O, saturation in pulse
oximetry, systolic and diastolic pressure in NIBP, heart rate in EKG before and after the administration
of midazolam were studied during perioperative period of TURP under the spinal anesthesia in
randomized method, and they were allocated randomly to four groups to receive only normal saline
(group 1), midazolam 0.01 mg/kg(group 2), midazolam 0.02 mg/kg(group 3), midazolam 0.03 mg/kg
(group 4) in normal saline 3ml, respectively.

Results: The results were that the desaturation between 85% and 90% in SpO, occurred in three
patients(one patient in group 3, two patients in group 4), that the desaturation below 85% in SpO:
occurred in three patients (group 4), immediately 100% oxygen was administered to the patients by mask,
that the occurrances of the desaturation below 90% in SpO, appeared about 4-7minutes after the
administration of midazolam and there was no statistically significant changes in cardiovascular function
in all groups.

Conclusions: It is concluded that the intravenous administration of midazolam more than 0.02 mg/kg
can cause hypoxemia in geriatric patients under the spinal anesthesia and the close observation and
monitoring must be needed during sedative period. (Korean J Anesthesiol 1997; 32: 410—415)
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Table 1. Patients Characteristics

Group 1. (N=8) Group 2. (N=8) Group 3. (N=8) Group 4. (N=8)
Midazolam 0 0.01 mg/kg 0.02 mg/kg 0.03 mg/kg
Age(yn) 729+54 75.6£5.9 71.0+6.2 73.3£3.0
Weight(kg) 65.3+79 56.8+6.3 60.9+t14.3 60.8+11.5
Height(cm) 164.1+43 167.41£6.2 167.3+£6.5 164334

All values are mean=+SD. N; Patient Numbers
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Table 2. Changes of Oxygen Saturation ( % )

Group 1. Group 2. Group 3. Group 4.
A 975+14 965t15 97910.6 964+1.1
Sy 97.1+1.1 96.6+15 983+10 96.1+1.0
S; 97.1+0.8 968+15 979+10 962+*1.1
M; 975+13 964+18 969+15 956=*15
M, 975109 960+t12 968+15 950*1.6
M: 97.38+0.7 960+21 960+33 940t1.6
My 97.1+06 959*+20 958+39 93.0+2.1
Ms 971+08 956%25 959+3.8 924+23*
Mg 978+09 96.1+18 968+19 928+2.1
M; 976%+11 961+20 969+1.6 924+2.3*
Mg 975+09 966+19 968+23 938+1.6
My, 975%+12 970+12 968+26 93.8+1.6
Mp 975+08 970%+18 96.8+20 942122

All values are mean+SD. A: on arrival at operating
room. S;: 5 minute after spinal anesthesia. S;: 10 minute
after spinal anesthesia. M;-Mig: 1-10 minute after mida-
zolam or N/S i.v injection. *p<0.05 compared with A, S,
S, within group 4.
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Fig. 1. Changes of oxygen saturation within group 4.
A: on arrival at operating room, S1: 5 minute after spinal
anesthesia, S2: 10 minute after spinal anesthisia, M1-M10:
1-10 minute after midazolam or N/S i.v. injection
a, b, c: The desaturations of 3 patients(SpO2< 85%) were
immediately corrected with oxygen supply. d, e: The
desaturation of 2 patients(SpO2: 89%) were spontaneously
corrected without oxygen supply.

Table 3. Changes of Systolic Pressure(mmHg)

After drug intravenous injection(min)

Group  Arrival ASA; ASA0
1 3 5 7 10
1 1454479 1314%119 128.0+18.6* 1258+16.8 1324+100 1280+13.3 130.1+106 129.1+10.0
2 1475%+13.6 146.9%33.6 137.9:+32.2* 1233+ 16.4# 11891+ 15.2# 1209+ 15.2# 118.4+13.2# 121.9+10.44
3 15781194 146.1+243 1490+235 13784181 1340+202 1323+192 133.8+234 1366+198
4 1535+114 141.6%13.4 133.9+155* 1294+15.0 113.5+94 1186196 1179+132 119.8+14.3

All values are meantSD, ASAs; 5 minute after spinal anesthesia, ASA;10 minute after spinal anesthesia, Drug;
Midazolam or N/S, *p<0.05 ;compared with blood pressure on arrival, #p<0.05; compared with blood pressure in ASA o
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Table 4. Changes of Diastolic Blood Pressure (mmHg)

After drug intravenous injection(min)

Group  Arrival ASAs ASAj
1 3 5 7 10
1 880+103 79.5+83 759+86* 773135 750+84 75.8+7.8 76.8 4.5 75.3%+5.4
2 784+10.1 7441+76 744+76* 6881105 69.6+104# 69.1+11.0# 68.1+8.7 704142
3 88.0+92 820+129 804+6.7 76.5+6.7 73.8+9.6 73.8+9.6 76.3+105 775120
4 863+74 820%123 77.1%x86* 769+169 623x22.1 725+122 743+%114 73.6%113

All values are mean+SD, ASAs; 5 minute after spinal anesthesia, ASAig; 10 minute after spinal anesthesia, Drug;
Midazolam or N/S, *p<0.0S; compared with blood pressure on arrival, #p<0.05; compared with blood pressure in ASAo

Table 5. Changes of Pulse Rate (bpm)

After drug intravenous injection(min)

Group  Arrival ASA;s ASAp
1 3 5 7 10
1 823+16.7 78.1%x163 77.3+133 77.5+148 73.4%155 741+13.1 751107 74.0%£13.6
2 76.0+13.1 76.1t92 74.8+9.1 74.1+£109 73.6+104 705+103 69.5+78 67.3+6.8
3 85.0+144 86.25+t15.1 87.1+16.9 834+152 821%152 770+143 774+140 758+120
4 75.3+183 77.4+194 73.38+188 728+127 713+13.0 714+152 70.0+133 6831116

All values are mean+SD, ASAs; 5 minute after spinal anesthesia, ASAio; 10 minute after spinal anesthesia, Drug;
midazolam or N/S
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