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=Abstract=

Clinical Application of Compressed Spectral Array During Deep

Hypothermia

Byung-Chul Chan. *, Sun Kook Yoo, **, Sun Kook Yoo **,
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Jae Sung Song **, Sung Jei Park **, Jun Ho Moon *, Joung Taek Kim®*,
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Profound hypothermia protects cerebral function during total circulatory arrest(TCA) in the
surgical treatment of a variety of cardiac and aortic discases. Despite its importance, there

is no idcal tcchnique to monitor the brain injury from ischemia

. Since 1994, we have

developed compressed spectral array(CSA) of clectroencephalography(EEG) and monitored
cerebral activity to rcducce ischemic injury. The purposes of this study are to analyse the
efficacy of CSA and to cstablish objective criteria to consistently identify the safe level of
temperaturc and arrest time. We studied 6 patients with aortic disscction(AD, n=3) or aortic

arch ancurysm(n=3, ruptured in 2). Body temperatures from rectum and csophagus and the
EEG were monitored continuously during cooling and rcwarming period. TCA with cercbral

ischemia was performed in 3 patients and TCA with sclective
performed in 3 patients. Total ischemic time was 30, 36 and 56
TCA group and sclective perfusion time was 41, 56 and 92

cerebral  perfusion  was
minutes respectively for

minutes respectively  for

sclective perfusion group. The rectal temperatures for flat EEG were between 16.1 and 22,
1'C (mean:18.4 £ 2.0); the csophageal temperatures between 12.7 and 16.4C (mean : 14.7
1.6). The temperatures at which EEG reappcared 5~ 1540 for esophagus. There was no

ncurological  deficit  and  no  surgical  mortality in  this

serics.  In summary,

the clectrical  cerecbral  activity  reappeared  within 23  minutes at the temperature
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less than 16°C for rectum. It seemed that 15°C of esophageal temperature was not safe for
30 minutes of TCA and continuous monitoring the EEG with CSA to identify the

electrocerebral silence was useful.

(Korean J Thorac Cardiovasc Surg 1997; 30:752-60)
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Table 1. Characteristics of the patients
Case Age Sex Diagnosis Procedures Date of OP
77‘1 61 F  Acute aortic dissection(type 1) Bentall procedure 95-4-8
2 72 M Aortic arch aneurysm(saccular) Distal arch replacement 95-4-20
3 58 F  Chronic aortic dissection(type 1) Bentall procedure & hemiarch replacement 95-8-22
4 32 F  s/p replacement of aortic arch with acute Replacement of graft 95-9-1
dissection false aneurysm
5 55 F  Acute aortic disscction(type 1) Bentall procedurc 96-1-3
6 76 M  Ruptured aortic arch ancurysm Arch replacement 96-2-6
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Fig. t The configuration of compressed spectral array
(CSA) system
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Fig. 2. Block diagram of compressed spectral array(CSA)
system)
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Rectal and esophageal temperature at isoelectric EEG and temperature at the time of reappearance of

Case Is;f;lf%r)ic Te}rznrlg‘)((“}é()IS) Duration of TCA(minutes) Reappea;:;(coec )0 fE?‘f‘(C} )Mmutes Postoperative CVA
1 17.8 16.4 36 ? ? ? No
2 18.0 14.2 selective perfusion(56 min) ? ? ? POD# 3 months

MCA infarction

3 16.1 15.8 56 5 16.1 154 No
4 17.3 12.7 selective perfusion(41min) 23 16.5 154 No
5 18.9 15.8 30 17 14.1 13.4 No
6 22.1 13.1 selective perfusion(92 min) 6 203 11.7 No

DCSA dispiay {case 2) C Amp (Nibon Komen. .2

After Digitad Filtering

|

}

Time: 11: 43 48
Rectal 1 17.8 °C  Essplages : 14.3°%C
+ Pump off teme : 11:44 - 11:4%

Fig. 4. Density compressed spectral array (DCSA) during
circulatory arrest in case 2. After digital filtering of the EEG
(right), noise from the roller pump could be reduced. After
turning off the roller pump, signals were disappeared
(between the arrows), left. After digital filtering (right), signals
were reduced and no signals were found during pump off.
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Fig. 5. Density compressed spectral array (DCSA) before
(left) and after cardiopulmonary bypass (right) in case 4.
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Fig. 6 Density compressed spectral array (DCSA) during
cooling in case 4.
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Fig. 7. Digital electroencephalograph at temperature of 22.3
‘C (rectal), left and 17.3 T (rectal), nght before circulatory
arrest in case 4.
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