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Comparative study on two total intravenous anesthesia techniques in complex spine
surgery
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ABSTRACT Objective:To compare anesthesia profiles of target-controlled infusion (TCI) and manual-
controlled infusion (MCI) of propofol and remifentanil in kyphosis correction or scoliosis correction sur-
gery, in which intraoperative spinal cord monitoring was employed. Methods: In the study, 160 patients
scheduled for kyphosis correction surgery or scoliosis correction were enrolled and randomly allocated into
2 groups, group TCI and group MCI. In group TCI, induction and maintenance of general anesthesia
were carried out by target-controlled infusion of propofol and remifentanil. Marsh and Minto, three-com-
partment pharmacokinetic models for propofol and remifentanil were used respectively. In group MCI, the
patients received propofol and remifentanil by conventional dose-weight infusion method. Muscle relaxants
were only applied for ease of induction. In both the groups, anesthesia depth was monitored by bispectral
index (BIS), and the change of hemodynamic parameters was kept in the range of 20% of the baseline.
The control convenience of anesthesia depth and change amplitude of BIS in the main steps of the proce-
dure were compared. The total amounts of propofol and remifentanil , influence on the hemodynamics, in-
fluence on the successful rates of somatosensory evoked potentials ( SSEPs) and motor evoked potentials
(MEPs) and electromyography ( EMG) were compared too. Results: The time of pump regulation in
group TCI was significantly less than in group MCI (P <0.05). The BIS fluctuation in the main steps of
the procedure was significantly smaller in Group TCI than in group MCI (P <0.05). There was no sig-
nificant difference in the amounts of propofol and remifentanil( P =0. 158 and P =0. 168). The time to
awake (P =0.972) and time to extubation (P =0.944) had no significant difference. The successful
rates of SSEPs and MEPs had no significant difference between groups TCI amd MCI (P >0.05). Con-
clusion: Both TCI and MCI can offer practical anesthesia for spinal deformity correction surgery. TCI has
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the advantage in keeping smooth and steady depth of anesthesia.
KEY WORDS Anesthesia, intravenous; Target-controlled infusion; Evoked petentials, somatosensory;
Evoked potentials, motor; Spinal curvatures; Infusion pumps
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Table 1 General data

Case number Male/Female Age/years, x +5 BMI/(kg/m?) |, x 5 ASA grade ( 1/11)
TCI 80 39/41 41.99 +16.56 22.79 £3.49 5/75
MCI 80 40/40 42.04 £16.31 22.97 £3.47 6/64
P 0.874 0.985 0.749 0.755
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Table 2 Maximal plasma concentration of propofol and
remifentanil at special time points in TCI group

TCI group (x £s)

Propofol/ (mg/L) Remifentanil/ ( wg/L)

Intubation 3.02£0.14 3.98+0.16
Changing of body position  2.98 £0.20 3.88 +0.36

Skin cut 3.69+£0.72" 5.01£1.25"
Spinal fixation 3.70£0.72" 5.01+1.22°
Osteotomy 3.20£0.84 4.71£1.19"

TCI, target-controlled infusion. * P < 0. 05, compared to other
values in same column.
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Table 3 Maximal infusion rate of propofol and remifentanil in MCI group

MCI group
Propofol Remifentanil
Intubation 2 mg/kg 3 ng/kg
Changing of body position (7.29 £1.23) mg/(kg - h) (0.20+0.03) wg/(kg -« min) *
Skin cut (6.98 £1.23) mg/ (kg + h) (0.28 £0.02) pg/ (kg * min)
Spinal fixation (7.02£1.23) mg/(kg - h) (0.28 £0.02) pg/(kg - min)
Osteotomy (6.91 +£1.37) mg/ (kg + h) (0.27 £0.04) pg/ (kg * min)

MCI, manually-controlled infusion. #* P <0.05,compared to other values in same column.

R4 TCIL5 MCI A5 FURI [E] FITEYR B % 1 KA

Table 4 Anesthesia time profile and recovery room complications in TCI and MCI group

Tat/min Ta/min Tex/min Rn Tre/min
Grer 423.45 +90. 17 7.01 £4.35 8.09 +4.35 16% (13/80) 50.18 £17.82
Ger 424.44 +96.13 6.98 £4.69 8.14 +4.67 15% (12/80) 48.96 +17.78
P 0.947 0.972 0.944 0.828 0. 664

Tat, total anesthesia time; Ta, time to awake; Tex, time to extubation; Rn, rate of nausea; Tre, time to leave recovery room; Gy¢, group of target-

controlled infusion; Gy, group of manually-controlled infusion.

R5 PIAPIAB RIS RJE S 2 LR BIS (i 3l e

Table 5 Total amounts of anesthetics ( propofol and remifentanil) and BIS fluctuation of main procedure steps in TCI and MCI group

N
TP/mg P/[ pg/ (kg + min) ] TR/ pg R/[ g/ (kg * min) ] ; " Fpis
Graq  2355.93+888.07 120.69 +58.13 3 998.22 +2 156.75 0.20 +0.11 4.60 £2.24  5.60£2.40  10.46 £1.01
Gya  2138.00£791.76  111.12+56.42 3 736.26 +1 934.29 0.18 £0.09 6.88£2.60  7.57+2.83  16.01 £2.03
P 0.158 0.292 0. 168 0.198 <0.05 <0.05 <0.05

TP, total propofol; P, propofol; TR, total remifentanil; R, remifentanil; N, number of pump regulation; Fys, BIS fluctuation in main steps of pro-
cedure; Gy, group of target-controlled infusion; Gy, group of manually-controlled infusion.
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F6  WLIA P LR FIRE R (v +5)
Table 6 Amounts of blood transfusion and
phenylephine in group TCI and MCI (x %)

RBC/mL Auto RBC/mL  Phenylephrine/pg
TCI 1 141.87 +711.00 593.96 +443.77 58.87 +19.29
MCI  1149,38 £690.28 585.71 +430.71 59.50 +20.80
P 0.946 0.905 0.844

RBC, red blood cell. TCI, target-controlled infusion; MCI, group
of manually-controlled infusion.

7 WiZl SSEP FI MEP Wil s Al A h B sMAsh i K A4
Table 7 Success rate of SSEP and MEP , and number of

accident body move

Rate of success, n (%) Accident
SSEP MEP EMG body move
TCI 80 (100) 68 (85) 77 (96) 0
MCI 80 (100) 68 (85) 78 (98) 0
P 0.822 0.650

TCI, target-controlled infusion; MCI, group of manually-controlled
infusion; SSEP, somatosensory evoked potentials; MEP, motor evoked
potentials; EMG, electromyography.
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