Rl R BT VAL A P I 1988. 8 . P45~49 ‘)

Peltier /) Fe = CRLARIML R ET 12
Ay H B 0L 357 =30 2

NE  #. PIERET, WE e
A BREE. KHEFILE, Hb 558
A E— R R

Intraoperative Cortical Blood Flow Measurement by Thermal
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Summary. . Intraoperative investigation of cerebral hemodynamicé is useful to establish the
safe and successful neurosurgical operation. The authors measured the local cortical blood
flow during EC—IC bypass surgery by means of thermal diffusion using a flow probe with a
Peltier stack. The cortical blood flow is indicated quantitatively in this monitor system since
the flow probe is calibrated by hydrogen clearance method beforehand. In this study, cases
were composed of eleven patients with occlusive cerebrovascular disease who underwent EC
—IC bypass surgery in our institute. Ten STA—MCA anastomoses and one OA—~MCA anas-
tomosis were included. A plate-typed probe for local cortical blood flow measurement was
placed on the brain surface at craniotomy. The changes of blood flow value was recorded on
papers continuously by the polygraph system. During surgery, the patency was confirmed in
all cases since the cortical blood flow values increased by clipping on and off of anastomosed
donor arteries. The cortical blood flow reached to its plateau state within thirty seconds after
clipping on or off the donor and indicated a extremely stable value during five minutes’ con-
tinuous recording. The CO; responsibility was evident when hyperventilation was performed.
The reliable cortical blood flow value observed by this non-invasive thermal diffusion method
is highly reproducible and real-time. The authors utilize this cortical blood flow monitoring Key words :

system not only EC—IC bypass but many other neurosurgical operations such as ruptured in- ¢ local cortical blood flow
tracranial aneurysm, arteriovenous malformation, Moyamoya disease for the evaluation of sur- ¢ thermal diffusion method
gical effect and the monitoring of cerebral ischemia. This system may contribute to the safer ¢ Peltier stack

and more accurate neurosurgical operations. * EC—IC bypass surgery
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Fig.1 Diagram of flow probe. P input = power input to

stack. T hot, T cold, T brain = temperature of

the hot and cold plates, and brain surface. Q d, Q

net =

power dissipated from the hot plate and

power absorbed by the cold plate.
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Fig.3  Operative photograph of thermal diffusion flow

probe on the cerebral cortex.



Table 1 Clinical summary of 11 patients underwent

EC—IC bypass surgery

Case Name Age Sex Diagnosis Anastomosis
1 M.S. 39 M LtMCs Lt.STA-MCA
2 T.N. 54 M  BilICs LtSTA-MCA
3 M.N. 67 M  RtMCo,LtICo Rt.OA-MCA
4 K.E. 52 M LtMCo Lt.STA-MCA
5 Y.0. 34 M  Moyamoya Lt.STA-MCAEMS
6 - YXK. 64 M  RtICoLtICs Rt.STA-MCA
7 AKX 62 F  LtMCs LtSTA-MCA
8 Y.T. 58 M RtMCs Rt STA-MCA
9 T.T. 61 M  RtMCo Rt.STA-MCA
10 SK. 59 M RtICs Rt.STA-MCA
11 S.S. 62 M LtMCoRtICoLt. VAo  LtSTA-MCA
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Fig.4 Recording of cortical blood flow.
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Table 2 Location of monitoring and CBF change

Location of Location of 1 CBF
Anastomosis Probe (m1/100g/min)  Increase
Case Name Supra or Supra or Clip on — off (%)
Infra Sylvian Infra Sylvian

1 M.S. Infra Infra 33—39 18.2
Supra 38—44 15.8

2 T.N.  Supra Supra 31—37 19.4
3 M.N. Infra Infra 53—68 28.3
Supra 44—47 6.8

4 KE. Supra Infra 28—37 32.1
Supra 36—47 27.8

5 Y.0. Supra Infra 36—42 16.7
Supra 48—74 54.2

6 Y.K. Infra-+Supra Infra 2939 34.5
Supra 42—56 33.3

7 AK. Infra Infra 62—65 4.8
Supra 35—47 34.3

8 Y.T. Supra Infra 41—58 41.5
Supra 52—67 28.8

9 T.T. Infra Infra 40—59 47.5
Supra 57—70 28.8

10 SK. Infra Infra 41—+60° 46.3
11 S.S.  Infra Infra 23—29 26.1
Supra 30—46 53.3
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