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Hhidiebisy. EREOBEENMIEEN W2 3ATHE
A rosiR REERTICEE LTI, 300 & b 2R E b L b hE
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AR TIX, SVC EWR oM T 2 & ¥ HEARE
(intracranial pressure, ICP), J& Ff B # £ f1 it & (regional
cerebral blood flow, rCBF), M #H %% % {3 K (cerebral
metabolic rate of the oxygen, CMRO), [ (electroencepha-
logram, EEG), A% R EF R BN (somatosensory evoked
potential, SEP), @S It"E#: (magnetic resonance imaging,
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E20E % A 7. ICP Wik 2 8, M{EREIRE, CMRO,
EEG DEERZIZ185H, MRI BBCi2 5 B, REEXRHON R
* 15, RRE#Y | B, REEBEOERICIZ 18, SEP Dfl
FBET IV Y ARERIT IR .

I. RIEHE

1. BERERE

{5E 8~12kg ODHBERIA X 2EFEEH 1. BBy & 3 v
(=3, ®H) 20mg/kg LBEBET P =Y (HE, ®R) 0.5mg
DEFE L O KBy EA, [ENHEE L, Harvard A TR
BicEs L. I06BRCCHREPERE Lz, Bkivse
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BRE (mean arterial pressure, mAP), .LEX (electrocardi-
ogram, ECG) & =% — L7:. SVC L HBIRCHT AR T
R OBIGEN L., 2RBEOBIRENZEN> MR L. &
BRRBR BT | BERIERER L.
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Wre @Rk L, EHI60oMiEar g Lik.
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ERBIRL VIS ABRANICD = = — LERIEA, BE LR
Ext=-17. BEHLZLOBROY AFHBOEMY L
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HERTAELLIHLBIRERZRIE L. 1 X OREBIRIZH
Wi, AAEBRL VEHEEACASHIIREETCY Y 2 v
F a2 — 7 HERFHEZH 20cm FHA Lz, BRI TEmRIER
RIATHB Z L&A L, ICVP #RIET & & TSR
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RT3 E BDA-12 (R4 FAF 4 ANHFA=VR) ZHWT
Koshu 5% O AECHE U THE L. ELBEEREF2L
lem £ EEG Wiz AOREHEMEERLZFIA L, REERILA
BIEMNT, EHEBITERTC B, EETH A IIME
ETHIEORSERAEO7 <A 2T L. mAP,
ICVP, . # Uk E (central venous pressure, CVP), EEG,
ECG %, £V 75725 A RM-6000 (B AXE, HF) Ik
hFER, EMMCE&EL. MM E LA 4 IEw TR
L, SVC, B IR*HE L. F-misiRe B TEEL
f=. SVC, #HF#lIR% EEICEN LT ECG, mAP, ICVP, CVP,
EEG, 1CBF, BRI A 547, BEREZARRIRO Y A 547 % ER
ICRlE Ui, BhElky A 587 & 1CBF »» % CMRO #EH L
to. HAGHIROE B HF AP BIEEE (coring, &
FOWTHIE Lic. B, SRRy A 1% 7T L, —ER(bR
FKOFEM 35mmHg 725 40mmHg &705 X 5 R RER ML
7o {EBITHITCRISBD IO BRI S vy v MZTHRE L.

3. MRI ¥

{hE 8~12kg D¥EFRHA X STHEL AV, 1 HE Mo
LHEFTL, ®BE L. 3EERL, KBERAKEORBIICT,
Bl SVC, &#lk, MssiRt R L. 100%8%ET v
Ca—Ny JIKEBHAMPROS &, FHE MRI 2 L.
WMABELISFAS—, A vV=a—FEKEh Tl BFAGEL &
U T2 HAG A B, T MRAKKRITA2E D E LR
500msec, = = —REfENT 20msec & Lic. T2 WG TIZENFE
# 2500msec, 80msec & L7z, #lR#ERRHE304, 604, 12058
CERE L. 1HEHL, BEFl=/RXEAF (HERVT D
BoA iy, va—V vy, KR %1204 OBEEICHFH
L, Tl @R clE L.

4. ReERRE

MERBA 2 AFEEAG. REFEIKE L AR ETL
7o. BB OAREIETT LicBE 1 61, SVC, &H#lk, HNi#
W% 2 BEREElrEE, 1 REROMEMTRER Lo R G% 1 B, Ak
TR L, 3y AT RBENsAr 1HlE L,
BESERE R AT L. KBIRED & ERE TEIRD BB DT
TRBREER L, TOMOKXEBIR? >10% 1<) vH#EE
300m! FEA LIEMREIES, FEL, MESr St L.

resonance imaging ; tCBF, rgional cerebral blood flow; SEP, somatosensory evoked potential ; SVC, superior

vena cava
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mAP, ICVP, N T (cerebral perfusion pressure, CPP),
rCBF, CMRO & oWTid, &5 6 floTHEL ERRETH
Lic. REMOFHECZORE X, —TRES #OHTHE,
Scheffé DL BB Y A\ 1o, BEROERR & O BT,
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Fig. 1. Intracranial venous pressure (ICVP) and intracranial pressure (ICP). (A) Changes in ICVP and ICP of two cases. C,
pre-clamps as control; D, post-declamp ; dotted area, during clamp; @, ICVP of the case 1: B, ICP of the case 1; OO, ICVP
of the case 2; [, ICP of the case 2. (B) Sinple regression of the ICVP and ICP in the two cases. @, case 1; O, case 2.
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Fig.2. Changes of mean arterial pressures. C, pre-clamp
as control; D, post-declamp; dotted area, during clamp;
B K group (n=6); A, B group (n=6); @, S group
(n=6). Points were expressed as mean+SD. K group
was anesthized with Ketaral. B group was anesthized
with Pentobarbital. S group anesthized with Ketaral and
infused steroid.
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Fig.3. Changes of ICVP. C, pre-clamp as control; D,
post-declamp; dotted area, during clamp; B, K group
(n=6); A, B group (n=6); @, S, group (n=6). Points
were expressed as meantSD.
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Dunnett DS E ¥ A, ICVP & ICP 0Bk IX,
Pearson OBIGY, ERERSTEEV TR L. BHRE
p<0.05 xHEEZDH D LHELR.

B #®
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Bl BFLTLET LA, 1HIB & 248 0MBEGREIIEA
Zh0.993, 0.997T CHECHRVHE D -, BREROEE
EFRER, 1.065, 9.788°Th - 7.

1. EREEAE, RAAMEBIRAHE, R

CVP BEEFIE{Lkeh 7. mAP 1235 E &, EHiE
ETFL, 1508% T REELRLL. ENFPRAECLER
L, BN T AERE IR, —EOEYREL L.
KEESHICH LTBRILELO 2 BCHREBCEMETH -1
(K 2). ICVP 3EMRI & BN BBRR TBEIERCEDL -7
7%, W60 E CSENE WERR L. 155120
S5ETIE 3 BECEEZI o . EEIC TERRTON 4 ~
S5{EI LR L, EWTIIRECREAD Lic. HEETHRERETC 1N
MO 3L -7z, EEREIZ X BB ECE L (K
3). mAP & ICVP Lo% CPP L35L™, HEIZLDS
BTOETHRLAE CEMWONRKIUT Lino7e. BETR
mAP #EV e CPP D 2L v EEREMEE -7,
BRI KB, SEETIIH 60mmHg LLETH - end, BRI
# 40mmHg TH - 7o, ENFEREIIERT L ) PCEMEE T

C C P (mmHg)
2

s 2

D5D15D30 D45 D60

ime after deciamp (min)

s S faafi s HESRGE
Fig.4. Changes of CPP. C, preclamp as control; D,
post-declamp ; dotted area, during clamp; E, K group
(n=6); A, B group (n=6); @, S group (n=6). Points
were expressed as mean+SD.
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Fig. 5. Arterial blood pressure wave and ICVP wave.
Upper wave, arterial pressure; lower wave, ICVP wave.
The cycle of this case was about 30 seconds.
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n MER R BiE 2R s, BIIRED RIHRERE X b 15
BERT, ICVP L AIMEELRLA (R5). ZOBRED
BIEITEF X DIRE, BI—ELishofc. i, BET
124 S B Lieh 7. rCBF (2K i % 50~60ml/100g/
min ThHoteht, ERIZ X b 3L 15~25ml/100g/min 12
{EF Lz, 30478121 30~40ml/100g/min ¥ TER L, ke
B¥TRECTROERYT L. BETAER X T1X 10ml/
100g/min LA E%& &S, MEEAREREETEE L (9 6). BHET, 5
S, B0FBICIIERBELYRDIh ok, MO TIIEE
CKBEMERETH -7, CMRO W, KB, SEHTEMITEL
#LT, 15, 30, 459 ERR EH L, LIBEHRL,
MR T L EHERE LIRS - . BRI, BEEE
WRRPDEEERR LI, NBIZEMITOBEL EREL -
=, BERMO2HCH LT, FRECEBETCH- (BT).
EEG BBETIIEEBHR A A—A ++ 7V y v s VEaRLELIZ
fednots. KB, SETIX rCBF % 20mi/100g/min KD &
FRPLOBERER Lo, FHEILTDZ Eidleh Tz,

I. MRI &%

T1, T2 BWEB T, 305%, 605, 1200H%OBY T, X

r C B F (ml/100g/min})
B
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Fig.6. Changes of rCBF. C, pre-clamp as control; D,
post-declamp ; dotted area, during clamp; #, K group
(n=6); A, B group (n=6); @, S group (n=6). Points
were expressed as mean+SD.
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Fig.7. Changes of CMRO. C, preclamp as control; D,
post-declamp ; dotted area, during clamp; @, K group
(n=6); A, B group (n=6); @, S group (n=6). Points
were expressed as mean+SD.
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LOERIRBIh o, i, 2EHIOENEREERL,

Fig.8. MRI of a control dog and that after 120 min clamping.

image of the after clamp 120 min. (C), T2 emphasized image of the control. (D), T2 emphasized image of after 120 min
clamping.
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(A), T1 emphasized image of the control. (B), T1 emphasized
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FEEEES L VMY L0, BRI VAEYERLA. 1
BRI A AT E B e EREHT L. 37 Atk
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FieRmoBrER D SVC BEIC BT 2 &6 U &
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h, BEMICIIE: LTELENYLELTLHIENHD, &
DEEE S, BB~ OBERERLCHELLD. Wi+
2 SVC DRELAEYED LB ER[EEMER 2 BTL T
KERETAE L, EFELTV2HECITERNIC L v |
ERERECHOBRIE L & o™,

Carlson” {3119344E12 SVC YIBERELYERB Lic SVC Bk
WDERAY D THTLE. 4 REAVCKERIPET=—7F
NFETEEIR L b OHTO SVC ER A BT Licd XK
STEE LI EBREL, RRTHDERRNTVD. THhIZRL
Jarvis 2%, DIERITO SVC kAEMDOEERL v by

D

Fig. 9. MRI after 120 min clamping and that after meglumine gadopentetate infused. (A); control T1 emphasized image on the
forehead slice through the hippocampus. (B), same as A image slice after meglumine gadopentetate infused. (C), control T1
emphasized image on the spine. (D), same as C image slice after meglumine gadopentetate infused.
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5 — ABRENC T B DA R THIFT Lics 2/, 4813 6~ 185
RALIPICFETS Lycas, 2B 2 BELLLEFLIZEHBEL, 4
Fe¢ &b Carlson OHED X 5 KEDLUPNCIECT S Lidle
WERE LTS, Wi s b EBIROLES DO SVC kT
L, SRS oM EImTRISEN LTt ZOMEDE:
Cfi%{ﬁ?ﬁ%ﬁklé@’ﬂifibﬁl&\wbh’Cb\é“’. Carlson %
T FAERER LTS EREEERETRTRRL TV S
2%, Jarvis Bz oS v x— LR HREL, BEERTER
LTuva, =—=F LR ICP ¥ ER&E DA, Rv b ys —
AZETER A, Fi, FRARIZEBRRCH L L LT
EHBRTE D ERPR TR ENEEDERTIZ 2 &
wREhD. AERTIRI0YHBERGFROT, Kt SHE
R £ 3 VOEARC X BRENEY, BREFTRY b

vz — VBRI X B REER FETT L.

REERY 12 SVC DM ERY Ty, FERERF LB
BIE A BB AT L, FHIRG BN LaBEa 3 ed 3
AUPICET L s 8BE LTW5 . #iflRkie SVC 2l s h
FEAI AR ST AEEREETHA Z Eavbn s, BT
12 SVC & & EIRY RERCEN LcBa, 300% 3 Tkl
REEZFIUDDELTHA. Jarvis 5P IZ5HD A X TH
B4R T 2 B RN B TR 5 B KB A BETT L 2 Bl ESUG T
8BS & ISR RIIC BT Loy, ke EREE L

Fig. 10. Macroscopic finding of the tetrazolium stain. (A), a
forehead slice at the thalamus. (B), a forehead slice at the
hippocampus.

WAL TED, ABRIBELLEETOBFIRETHDHEW
5.

KEETIEOBM Lz SVC 2SR5 &V 5 Rk
2B, BKEEHRIE SVC S0HIBRIEIGER ShD Z &5
Stod, SVC & & LIz &R b RIFRCER L TERBR 1T
P o tr . BEEE A B DS T Jarvis? 2AEEF585FH 0 B bk B
MM SVC A EE L, KR SR REER L7 2 30K SRR
REeTHE L EHELTWB. Fiz, Smith? it 3 floAi#24
RS LAR TOFE Fla 84 LTk D, Thomas® i3 B M BRI
T SVC S FEIBR% BT L7 SE Al C MR RS [V o fe D
KIMOEBEARKET L fldk-ctRELTWS. ART

Fig. 11. Microscopic findings of the CA-1 area in the
hippocampus. (A), control. (B), after 120 min clamping
and 60 min after declamp. (C), 120 min clamping and
three months later.
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WTHLHD 1 FLIEMSE 150D E D R AEF L ERN
T B, Eio, BHHP12534 O &tk EAEE © SVC YIkRE
BN T LBFOREELBTWS,. 20X 5 EERTCLAN
HANENIERETREE LR, BRI es e
b -T 5, EBLIELTHIREALDEFANGHIREYE
Tk AD SVC EMBEMENMCt 2 4T T4 Z LXTAETS
BT Edbhb. Tihobh, ENMRMOBRIENERLTEHS
rEEE D

KESHY L, SVC EMEEONE DL >WTHRE LT
B, BHHREEFELAHSRNBBECARRZDLAT, THIR
& SVC %R R Lo B8C 13265 THE E N2 FEL
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Fig.12. Somatosensory evoked potentials.
downward, plus potential. ;
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Experimental Study of the Effects of and the Tolerance of the Brain during Acute Cross Clamping of the Superior
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Abstract

In this experimental study, the damage to and the tolerance of the brain after acute clamping of the SVC, the azygos vein,
and bilateral intra thoracic veins was reported. Eighteeen mongrel dogs were divided into 3 groups; those with ketamine
anesthesia (K group), those with pentobarbital anesthesia (B group) and those with ketamine anesthesia combined with
steroid infusion (S group). The changes of cerebral circulation, cerebral metabolic rate of the oxygen (CMRO) and
electroencephalograms (EEG) were monitored during 2 hours of SVC clamping and 1 hour after declamping. After fixation
by 10% formalin irrigation at the end of the observation, the brains were removed for histopathological study. Sensory
evoked potentials (SEP) were recorded for the detection of brain viability. Magnetic resonance imagings (MRI) were
obtained to evaluate intracranial morphological changes. By SVC clamping, the systemic arterial pressure dropped to 60~
80% of the pre-clamp level and the intracranial venous pressure (ICVP) rose to 300~400% of the pre-clamp level. Cerebral
perfusion pressures (CPP) were about 60 mmHg during clamping in the K group and S group. CPP of the B group was lower
than in the other two groups. After declamping, CPP of all groups reverted to pre-clamp levels. Regional cerebral blood
flow (rCBF) showed the same change in all groups. Just after clamping, rCBF fell down remarkably, but never below 8
ml/100 g/min. After declamping, rCBF rose gradually, but never to pre-clamp levels. In the B group, EEG showed the burst
suppression. In other groups, 2 wide and high wave sometimes appeared when rCBF dropped below 20 mg/100 g/min.
CMRO of the B group was significantly lower compared to other groups at all stages. There was no significant change
between pre- and post-clamp SEP. MRI showed only venous dilatation and congestion. Mitochondria were not affected by
clamping, because all areas of the brain were stained by tetrazolium. Microscopic finding with hematoxylin-eosin staining
(H-E) showed no obvious sign of infarction, bleeding or edema. CA-1 area in hippocampus, known to be the area most
vulnerable to ischemia, showed no change. The dog that recovered from anesthesia after 120 minutes clamping showed an
excellent status within a few days, and the H-E finding of the brain showed no remarkable change. From the result of the
present study it was concluded that under 100% oxygen controlled respiration, SVC clamping for 120 minutes didn't cause
severe brain damage.




