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ABSTRACT Objective: To evaluate the effect of ketamine combined with midazolam for ethanol treatment in congenital vascular
malformations under general anesthesia. Methods: Fifty pediatric patients scheduled for ethanol treatment in congenital vascular
malformations under general anesthesia were randomly divided into ketamine combined with midazolam group (M group) and propofol
group (P group), with 25 cases in each group. Children in group M was treated with midazolam and ketamine, and group P with
continuous infusion of propofol on the basis of sufentanil. During the procedure, MAP and HR were recorded at baseline (T,), 5 min after
induction (T)), 30, 60, 90min (T,, T, T,) after beginning of the operation, and 5 min after extubation (Ts). BIS index and the number of
BIS<40, the average ethanol consumption, operation time, infusion volume, recover time, VAS and Ramsay score after extubation were
recorded. Results: (1) Compared with the M group, the MAP (T, ~ Ts 4 time points), HR (T, ~ Ts 5 time points) and BIS values (T; and T,
2 time points) of P group were significantly reduced(P<0.05). there were no significant difference in the three indicators between the two
groups (P>0.05). (2) Compared with the group M, the cases of children with BIS value <40 and with atropine and ephedrine in group P
were both increased significantly, the difference was statistically significant (P<0.05). There was no significant difference in the amount
of absolute ethanol injection (P>0.05). (3) Compared with the M group, the VAS score was significantly lower at 5 min after general
anesthesia in the P group, and the Ramsay score was significantly increased (P<0.05). There was no significant difference in adverse
event rate between the two groups (P>0.05). Conclusions: Midazolam combined with ketamine in the treatment of congenital vascular
malformation with ethanol could stabilize hemodynamic parameters in the operation and shorten the awakening time in pediatric patients.
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Table 1 Comparison results of operation treatment related indexes( xzs )

Infusion volume Operation time Anesthesia time

Groups Age(year) Male/Female Weight(kg) (mLkg) (min) (min)
Group M 10.7+£2.6 9/14 34.2+4.7 10.1£2.9 96.4+8.3 105.3£11.9
Group P 10.4+2.3 10/13 33.7+5.2 10.6+3.3 93.1£9.5 104.7+9.2

Note: Compared with Group M, *P<0.05.
*® 2 MARERERERE MAPHR f1 BIS {EL 8 (n=23)
Table 2 Comparison of MAP, HR and BIS values at different time points between the two groups (n=23)
Indicator Group T, T, T, T, T, T;s
MAP(mmHg) Group M 96.3+11.4 94.6+£10.6 91.8+8.8 90.6+8.4 91.4+10.5 90.2+10.74
Group P 97.4+10.7 92.7+9.8 83.1+9.1* 73.4+8.3% 70.3+9.6* 81.7+11.4*
HR(times/min) Group M 101.6x11.5 112.4+13.8 109.5+11.5 103.4+10.4 98.6+£7.9 109.6+9.9
Group P 104.3+9.3 94.3+8.6* 86.3+7.3* 82.7+8.1* 80.8+9.5* 85.4+10.3*
BIS value Group M 99.7+10.1 58.4+4.7 55.2+3.9 50.0+4.2 53.6+4.7 89.1+7.6
Group P 99.8+10.9 56.9+3.8 54.8+3.9 42.3+6.0% 41.6+3.9* 85.3+8.4
Note: compared with Group M, *P<0.05.
5 3 AR L BIS<40 GIBIR FH T K ZEEESTEILE(n=23)
Table 3 Comparison of BIS<40 times and average absolute ethanol injection in two groups (n=23)
Groups BIS<40[n(%)] Avetage absolute ethanol Atropine[n(%)] Ephedrine[n(%)]
injection(mL/kg)
Group M 0(0) 0.67+0.08 2(8.7) 3(13.0)
Group P 8(34.8)* 0.65+0.07 9(36.0)* 13(56.5)*

Note: compared with Group M, *P<0.05.

% 4 FAFFEREN VAS . Ramsay .43 L3 (n=23)

Table 4 Comparison of VAS and Ramsay scores between the two groups in the recovery period (n=23)

Indicator VAS scores RAMSAY scores
Group M 0.4+0.06 2.15+0.61
Group P 0.3+0.07* 3.4+0.76*

Note: compared with Group M, *P<0.05.

2.4 FEEHA VAS Ramsay T4 K R KA bk 4%
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