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Cerebral Cortical Blood Pressure Monitoring via STA-MCA
Anastomosis for Safe Aneurysmal Surgery

Naoki TokuMmITSU, M.D., Hiroyasu Kamryama, M.D., Nobuaki KoBayasHi, M.D., and
Haruo TAKAMURA, M.D.

Department of Neurosurgery, Asahikawa Red Cross Hospital, Asahikawa, Japan

Summary: For surgery of giant or large cerebral aneurysm, we have used the intraoperative mon- Key words:
itoring of cortical blood pressure to safely perform surgery and to get optimal clipping, when the - aneurysm

risk of parent arteries stenosis caused by aneurysmal clipping may be higher. We report the mer- - surgery

its and demerits of this method compared with usual methods for CBF monitoring such as ultra- - monitoring
sonic Doppler flowmeter. - blood pressure
We studied 5 giant aneurysms and 3 large aneurysms by applying this method. In the 3 cases of - bypass

giant aneurysm, high flow EC-IC bypass using radial artery (RA) free graft and ICA proximal liga-

tion was performed. And in the other 2 cases, direct aneurysmal clipping under a temporary use of Surg Cereb Stroke
RA was employed. On the other hand, all 3 cases of large aneurysm had atheroscrelotic change in (Jpn) 25: 391-397, 1997
its wall. They were treated by direct clipping.

To monitor the cortical blood pressure, the following procedure was used. At first, we prepared two

branches of superficial temporal artery (STA). After this, one of the branches was anastomosed to

one of the branches of the middle cerebral artery (MCA) just distal to the aneurysm. Next, cannu-

lation was performed into another branches of STA using a plastic needle, which was connected to

a pressure transducer. By cutting off the blood flow from the main trunk of the STA, cortical blood

pressure of the MCA was monitored through the bypass pathway.

Our study shows the differences between the two types of cases. In cases of direct clipping surgery,

the change of cortical blood pressure indicated whether the parent artery was stenotic or not. And

in cases of performing RA free graft bypass, it showed whether bypass flow could be used as a sub-

stitute for ICA flow or not. These results show it is easy to evaluate the direct blood pressure quan-

titively. In conclusion, this monitoring is considered a useful method to ensure safe surgery for

patients with giant or large aneurysms.
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Table 1 Location of aneurysm and treatment methods of reported 8 cases

Case Age Sex Aneurysm Treatment method Outcome (GOS)
1 75 F Rt. MCA, large clipping GR
2 65 F Rt. MCA, large clipping GR
3 46 M Rt. ICA cavernous, large clipping GR
4 73 F Rt. ICA cavernous, giant RA graft + ICA ligation GR
5 58 M Lt. ICA terminal, giant RA graft + ICA ligation MD
6 68 F Rt. ICA cavernous, giant RA graft + ICA ligation GR
7 72 F Lt. ICA cave, giant RA temp. use + clipping GR
8 65 F Rt. ICA cave, giant RA temp. use + clipping GR

ICA: internal carotid artery, MCA: middle cerebral artery, RA: radial artery, GOS: Glasgow
Outcome Scale
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Fig. 1 A schematic drawing demonstrates the procedure

of cortical blood pressure monitoring. After STA-
MCA anastomosis is performed, another branch of
STA is connected to pressure transducer. Then,
the main trunk of STA is clipped temporarily, and
cortical blood perfusion pressure of MCA can be

monitored.

ICA: internal carotid artery, MCA: middle cere-
bral artery, STA: superficial temporal artery
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Fig. 2 Right carotid angiogram (Rt. CAG) in Case 1.
A, B: Preoperative Rt. CAG shows a large aneurysm of MCA bifurcation, right.
C, D: Postoperative Rt. CAG revealed optimal clipping. There is no findings
of stenosis nor occlusion of parent arteries and residual aneurysm.
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Fig. 3 The picture of intraoperative electrocardiogram
(ECG) and blood pressure monitor in Case 1.
Each wave revealed the following. The upper end
is ECG, 2nd is general pulse pressure wave, 3rd
wave is cortical blood pressure wave and bottom
one is respiration rhythm. Each figures revealed
heart rate (90/min), systolic and diastolic general
blood pressure (94/55 mmHg), systolic and dias-
tolic cortical blood pressure (29/26 mmHg) and
respiration rate (10/min). After temporary clip of

4 _;- 2 ff{"@ =z ] M1 portion of right MCA was applied (arrow), cor-

¢ tical blood pressure decreased obviously.
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Fig. 4 A: An operative view shows a large aneurysm of right
MCA and the first clip application.
B: Cortical blood pressure wave did not recover in
spite of M1 temporary clipping was released. That
suggests the possibility of parent arteries’ stenosis.

pingMDMEICEET A L #FERL, FHERT L.
MEOMMESEFTR CIIBMEICREL & -T2 %<
B 7% clipping 5 H LT 7z,

B KE)RIE TRA graft 12 & % high flow EC-IC bypass #
To72 3EHITIE, 5T ICAMER I ZEIIZHRER
EDETAASLN, RA graft o DMt @I TS &,
ICAERTRT ORMEERTE I HIZFAEOBELIES N, itk

1 B GERB 5)ICZEBmARARZE IC & A RREATHHIR L 724, 3
FEF & b IZH 2 O I & & B2 T 13 graft @ patency i3 BIF T
H»h, SPECT EdMmDIETITALN L2572,

PIFICRERIER 2R T,
<JEBI1> S.T. 75%. k.

7 EJETF i (Hunt & Kosnik grade ) THJE L 72+
KEMENIR large aneurysm DIEFITH 5 (Fig. 2A, B). AHi
SEIBIGEEASE 17>, trans-sylvian approach (2 T Filf % i

394 BMZEAH SR 25 1 1997

Iﬂ releaseyof, M temponany, cl_ opINg

)IB—& )23! Qs

o TR -

Fig. 5 A: An operative view of after readjustment of
aneurysmal clipping.
B: After release of M1 temporary clipping (arrow),
cortical blood pressure recovered to the value
before aneurysmal clipping.
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Fig. 6 Right carotid angiogram (Rt. CAG) in Case 4.
A, B: Preoperative Rt. CAG shows a giant aneurysm of cavernous portion
of right ICA.
C, D: Postoperative Rt. CAG. Radial artery graft (arrowhead) is patent
and blood flow is sufficient. The aneurysm is not described.
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Fig. 7 Cortical blood pressure monitor in Case 4.
A: ICA proximal ligation was done (arrow), then
cortical blood pressure wave was decreased.
B: After release the RA graft’s blood flow, corti-
cal blood pressure increased nearly to the value
before ICA ligation.
GBP: general blood pressure, CBP: cortical blood

pressure
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