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Fig. 1 Near-infrared spectroscopy signals during abdominal aortic aneurysm surgery.
oxyHb: oxygenated hemoglobin, deoxyHb: deoxygenated hemoglobin, TOI: tissue oxygenation index, RT: recovery time,
the time between the first declampig and intersection of the curves of recovering oxyHb and deoxyHb, ATOI2: TOI change
ratio 2 min after the first side declampig, TOI return ratio: (TOI of every 5 min after the first side declamping - TOI during
aortic cross clamping) / (TOI before aortic cross clamping — during aortic cross clamping).

Table 10 Change of tissue oxygenation index (TOI) during abdominal aortic aneurysm operation

Group C Group E p

TOI before aortic cross-clamping (%)

the first side 67.3+5.8 67.4+4.7 0.966

the second side 64.0+8.7 63.9+9.3 0.959
TOI during aortic cross-clamping (%)

thefirst side 41.3+9.0 41.8+4.4 0.814

the second side 38.0+9.5 37.4+6.6 0.813
TOI 20 min after the first declamping (%)

the first side 67.2+6.5 61.0+5.1 0.006

the second side 448+14.4 41.6+10.4 0.47
TOI at the end of operations (%)

thefirst side 68.3+5.6 64.6+4.9 0.063

the second side 64.7+9.7 62.5+8.2 0.487
Clamp time (min)

aortic cross-clamping-the first declamping 83.7£25.1 83.3+23.7 0.967

the first declamping—the second declamping 38.5+23.9 47.9+23.0 0.288

11
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Fig. 3 (a) ATOI2 (%/sec)
(b) TOI return ratio at 20 min after the first side declamping. a b
I: Student’s t-test between group C and E at the first side, 11: Student’s t-test between group C and E
at the second side, I11: (a) Welch's t-test between group E at the first side and group C at the second
side, (b) Student’s t-test. * There is significant difference between two groups.
TOI: tissue oxygenation index
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deoxyHb: deoxygenated hemoglobin, oxyHb: oxygenated hemoglobin, TOI: tissue oxygenation index
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Fig. 5 TOI returnratio at the second declamping side (5-40 min).
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Fig. 6 (a) TOI return ratio at the end of operation between group C and E

(b) TOI return ratio at the end of operation between the first side and the second side

a

Closed circle indicates the patient who had a sacrificed ipsilateral internal iliac artery
and arrow indicates the case of buttock claudication (0.48).
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Evaluation of Pelvic Blood Flow Using Near-infrared Spectroscopy
during Abdominal Aortic Aneurysm Operation

Hiroko Sato, Akira Sato, Tetsuo Watanabe, Hitoshi Goto, Kazuyoshi Handa, Daijiro Akamatsu,
Takuya Shimizu, Y oshiyuki Nakano and Susumu Satomi

Division of Advanced Surgical Science and Technology, Graduate School of Medicine Tohoku University
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Background: O e evaluated the collateral blood flow to the gluteal muscles using near infrared spectroscopy
(NIRS) during operation for abdominal aortic aneurysm (AAA). Methods: Fifty-seven patients who had a graft
implant for AAA were divided into two groups on the basis of their first peripherals anastomotic position: common iliac
artery (group C) and external iliac artery (group E). A pair of NIRS probes (NIRO-300, Hamamatsu Photonics K.K.,
Hamamatsu, Japan) were attached on both gluteal regions, and oxygenated hemoglobin (oxyHb), deoxygenated Hb
(deoxyHb), and tissue oxygenation index (TOI) were continuously monitored during operation. Recovery time (RT),
TOI change ratio in 2 min after the first side declamping of the graft leg (ATOI2), the TOI return ratio (TOI of every
5 min after the first declamping of the graft leg — TOI during aortic cross clamping)/(TOIl before aortic cross clamping
— TOI during aortic cross clamping), and the TOI return ratio at the end of operation were calculated. Results: In the
first declamping side, some patients showed difficulty to decide RT, and in the other patients recovery time (RT) was
not significantly different between group C and E. ATOI2 was 0.12+0.08%/sec in group C and 0.014+0.03%/sec in
group E (p=0.0004) and TOI return ratio at 20 min was 1.02+0.18 in group C and 0.75%0.26 in group E (p=0.0005).
Though the TOI response of group E was slower and lower, TOI return ratio at the end of operation rose up 0.90+ 0.14.
The collateral blood flow from deep femoral artery (DFA) to the gluteal muscles was detected in all patients of group
E. On the contralateral side, collateral blood flow from the contralateral internal iliac artery (11A) at the first declamping
was detected in some patients. RT could not be calculated. ATOI2 was 0.009+0.017%/sec in group C and -0.001+
0.009%/sec in group E (p=0.097), and the TOI return ratio at 20 min was 0.26+0.36 in group C and 0.11+0.25 in group
E (p=0.254). These parameters showed no significant difference between group C and E. Only one patient among two
groups showed postoperative ischemic complication, that is buttock claudication, and he had showed the lowest TOI
return ratio (0.48) at the end of operation. Conclusion: When one side of I1A is sacrificed, the collateral blood flow to
the gluteal muscles is thought to come from ipsilateral DFA, contralateral I1A, and contralateral DFA, and our study
showed that theipsilateral DFA isthe most important collateral vessel. NIRS is useful for monitoring pelvic blood flow
during AAA operation.

O Jpn. J. Vasc. Surg., 15: 541-550, 20060

18



