Usefulness of Somatosensory Evoked
Potentials(SEP) in Predicting the Progression of
Brain Edema after Experimental Cold Brain Injury
in Cats
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MR E SR BN (somatosensory evoked potential, SEP) DERHE(L A MZEEOEROFRICEHTH A0EN Y,
HAEMBE T T VTR L, v A2 - VREREE, JEBE Lk 2 18R AV o, WARSHEEGIL, —REMEBICE
lcm OEGBEZETEHE LS BEY 2~ 39HEMX 5 L1 X b ER L7, BEEWE (intracranial pressure, ICP) %, K
SHUEES S ACEEN, € vy — 2R B LCRE L. SEP # RAMOEFAEL R L T, BEAAMERS SKE
(posterior sigmoid gyrus) i & D EHENE, IVERE (cerebral perfusion pressure, CPP) & & & ICEERNCEH LEBEE L
7z. SEP DHfiiciz, 1) Erb ATORKEREE L RRMBERSTHS P LD (Erb-P) RAMER, 2) B—ROEHE
fTHd NiE— P EEAMERE V. EEREBROEBENELLIL, 605 Mg EIc ICP 23 50~60mmHg E Lz
LOSE (18 &, # 90~110 9 TRECELZL D6 F (15 wABI&hi. Erb-P EARBROERAHE Lizoix,
[ B¢ 446455 & (FPHELEREREZE), 1T 8081443 L MBERKERZLX#D (P<0.05). Z 0B, [ BT
N-P, [HARRIEIRER D 55.6-£11.8% LA Lzt L, TEHTIZ 915+£36% LEhTRh, MEMCEERELRD
f= (P<0.01). = OIEHARIRIEIZERCID LGt 788, 10%RAT 5% TORMIE BT 274453 4, 1#T 86.7+65
STHOVEEERTSI (P<0.01). ICP, CPP i3 EBEY RO -7, EERRTHE, BN 2MERLBEREOELRT
i, 1B RWCCAE MBS RS, ThASORRI D, EEONAGSI T, ICP BRI VAR ERL, SEP K
BRS T OIRMBOZERALHA 2 Erb-P BABERER L Vb ETLTHETA Z LAVREAL. T, BEOMBEHZI T
ICP @3B HT, HAMBEILEE LEDTLRERSOEEIIR-AAZ L25REN. X b SEP 2, MEHE#E

R A MREECERDOTAUCEATHL LELIAS.

Key words cold brain injury, somatosensory evoked potential, brain edema, intracranial

pressure, cat

BEREFRIMEESIC ST, ZTHFL VERMD > b,
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L, DWICEERRN~NV =TI X - TREDRFY L5 2
AL LERREIN A, Effav . — 2 -WERE LY
DHBRABFHBREC LD, ZHERNCTAUEOREED
EROBEYFUTAZLIHHBEARETHS. Lhrl, M
BIES, NMEEOE(LE T L TETTADE I NTIEENT
. BT, HEBAETER LS ORBECERMIEREL L
TORBERE L > TR, EHREFFKEA (somatosens-
ory evoked potential, SEP), FEM:MEENL (auditory brainstem
evoked response, ABR) /s F OBRBRLA, b P REHY TDOE
BRNEZEAETEC BT 2REECREEL LTHAW LR TET
WAM O ABR 1k, FRMBEECHEELLTHVWLONS.
SEP IMEisbecing , #E, HFEREKE (thalamocortical

PHR6E3ATHENMN, FHEE6ANAXE

radiation, TCR) & b 8 —k &1 ¥F (primaly sensory area) 2%
5 E TCORMERNMRCEROBELYMTES. L2L,

HS BB ONMTEERKBICR T 2RENELERK DO SEP ©
FAKIZOOLTRELATI . SEF 22 ACT, HEH
I X HREBRAMIERE = 7 4 2R LYY, RO R
SEP #% 3§ #Z N FE (intracranial pressure, ICP), [ ¥ if H:
(cerebral perfusion pressure, CPP) & & {ICHBETHZ LI &
h, SEP OF{bIC & » T, MEEOHRED FRINATHES &,

¥ 7o, MMIREEREC BT 2 B R RT BRI RN
WDOWTEE L.

MHEBIUHE

. KRB O R
FRICINEE 2.5~4.2Kg DRk 2 1I8LEFER L. ¥ 17

Abbreviations : ABR, auditory brainstem evoked response; BP, blood pressure; CBF, cerebral blood flow;
CPP, cerebral perfusion pressure; DCN, dorsal column nuclei; EDP, epidural pressure; ICP, intracranial
pressure ; ML, medial lemniscus; PO ; posterior group of nuclei; SEP, somatosensory evoked potential ; SE,
standard error: TCR, thalamocortical radiation; VPL, ventral posterolateral nucleus
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I. SEP OitFEHZ*

SEP O AR BEHOREPMORED /2, 4EDOF o
#HWT SEP O=y v e fiofe., FRAIZEMNIZ L A—
WO EEY, FIEFEERNEME 1.5cm OEEEERE TRA
Li-. BREAEEIEE Evomatic 4000 # (Dantec, Skovlun-
de, Denmark) Z VT, EHEEM FFH 0.2msec, MW X
ImA) Wk b 3/sec DEETI00EESHR B L, SEP % FHhn
Bl SEPDREEHEL LT, HEB LKA »
FEELIERAT Y VAZ CEBEY, RRBEHT I D Tmm 4

l4oﬂv

6msec

Fig. 1. Somatosensory evoked potentials (SEPs) recorded at the four sites of 1—4 on the frontal bone by electrically stimulating
the right median nerve of the control cat. Hundred evoked potentials were averaged. Left: SEP wave formes recorded.
Stimulation was given at the time indicated by an arrow. Right: Diagram of recording sites on the skull. P,, the first positive
wave ; P,, the second positive wave ; N, the first negative wave; CS, coronal suture.
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Fig. 2. . SEPs recorded near the primaly sensory cortex (upper trace) and at the Erb’s point (lower trace) in the control cat. P,
the f}rst positive wave; P, the second positive wave; N,, the first negative wave; N, the second negative wave; Amp,
amplitude of the primary sensory areas evoked response; Lat, Erb-P, interpeak latency.
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Fig.3. Changes of the systemic blood pressure (BP) (a) and intracranial pressure (ICP) (b) after making the cold injury on the

cerebral cortex. A, group | ; B, group [ ; *1, the cold probe attached to the dura; * 2, the probe removed.

o




e g+

BRI RERC BT B AR EFREALOF AL 681

§, TRBEEDOFHEID LD 5~Tmm iS5, Tichbx aff—
WENEE TH A B SIRE (posterior sigmoid gyrus) AR, %
AERIC BT B & O BB LAY, HMEE L LT, B
CHEREYRIA L. EAMBED, Zof—KkaEH ok
KIEBOBEOEAERK L, MRICEE&E LI#HE LS (Erb's
point) TOH D L DM THE L. SEP 0 &HHit,
[raqui-Madoz 5™ % L7 Dong 5" D& Lizhivy, HRIEE
TEARRIC DV TR L.

SEP offfiidicit, ¥ a0 7 r y 2~ 16F01 & (Dantec) %
BAuv, FAEoEhyElEE L. FHREAMT 60msec Do#F
B3¢ 20Hz~2000Hz D7 4 A &2 — %@ L TI0ED FEigmE
{T-7c.
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RREREG?F 2B —REEFC R LT 500,
FlEEBREL LT3 DX 2 2 HWBESIRELT 1. L0
#R, SEP BHMOERMEER Lic, £ 1.5em O MEBE(F
BL, BEERTHEHLAR lem OSBEY 2~ 3 WK
BMIEDZ LI D ER LY. HERNEN S, SEP
FEMMORRINREAL RS, EEstevy— (BRRE
B, WR) 2EALL. 2TORESMIIBREREFERET %
R EHEEBIC THE L. E, EENE, MERE (B
ME—FHREEAE) 2RHFECEL, £) 777 (HEK
EH, KR 2 AGCCEFGE L. BEEREFRISML om
E, HEWE, MERE, SEP L RHERE Lz, BRRSEEBIFR
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Fig.4. Sequential changes of ICP. @, group | (n=5); O,
group I (n=6). Each point represents mean+SE. x
P <0.05 between groups I and II.
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Fig. 5. Sequential changes of BP. @, group I (n=5); O,
group I (n=6). Each point represents mean+SE.
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B, EZC X h2~347T SEP OEMIFELEL, &R
B K | ~ 2 S TRBMOBEHER -7z, ZORALDVE
BRI L. Bt BRCEEEACEELT 2. Wil
#eig & SEP M RE{LD A WIIEERRERTT &7 o ek T
EEART L L, Bt )y Ak BELTRBRLCE,
EEOH U~V =7OFELXER L., ¥z, kv vV
BEE®, FERAGORRT, FLEyr ¥y AE (middle
suprasylvian gyrus) DR & BAERLED L 5 KRB 1
L, BREEGSORE, MEIEORLEOFEYERE L. ¥
FlicE@Eoa v b5 A MDD, DERACEHEEAL TER
L.

V. HEHEREE

RS, EENE, MERE, SEP ORER L ORI
T, BIEMER T T EHE L ERER (standard error, SE) TH
BLf. SEHEHEOBERE Student t BEER T\,
P<005 #EE L L.

B =

1. SEP D%k

HE—vk B % (posterior sigmoid gyrus) #FMZB b hi
SEP B H ik, RS L LTHRKEIERM B (ventral
posterolateral nucleus, VPL), TCR & X U & W 7c 58
PSPy (8msec) &, THIZH F—kABETEBA L Sh Bk

150 -

CPP (mmHg)

30

®

% N; (10msec) 38 L OBBMER P, (15msec) NABRICEE I M-
(K1). LAEEERZ, P, N, PR BBRICESINIR1 0
SR ERAI 2 © SEP RERT-7%. SEP OSHEL LT, HY
iRz oW Tk Erb A& PR, HRIBIZ NP ERIBE A
o (K2).

1. BEROSE

BREMBE OER ALY —EW Lch, ICP 0F{LIZ& @&
CEXhRATh-7. RGRGHE, 50~602 LA ICP
50~60mmHg & &Pz EH L, SEP ARE&BFHEL L5 6
(18) &, $90~1104 T ICP #% 50~60mmHg =& L,
SEP @& Tk Lz 6l (1) M@ bhic.

1. BRMEBERCRT S ICP OXH

| BT, BRSBEYEIRTH L ICP I, 7.6£28mmHg X
h—@¥C 5~15mmHg BE LR35, F1kT5 EEPHIZ
1 ED ICP W TFHLE. ToOK, MERBMmME 129164
mmHg & b 5~20mmHg BEO—@WME FR*BHiz. U
#% ICP AN LR L, ZHH50~605T 50~60mmHg 12 %
Lic. 3@lcBWCmER, ICP 2% 40~50mmHg 123 L1
%, IEERME S MEDC 10~20mmHg BEO LR &L,
ftho 2 FITIRMERE(L Lk 7z, 605 B TIE 3FITHD
e EHOWMABELNFEE T2 &4 L, SEP OHHRA &
fehEBRFIEL, 280 L ICP O LA & SEP OEER A
i, REGFIXR I ARLE.

0 y T y T
0 20 40

T T T T 1

80 100 120

Time (min)

Fig.6. Sequential changes of CPP. @, proup 1 (n=5);
O, group I (n=6). Each point represents mean=*SE.

Table 1. Interpeak latencies

Number First observation Prolongation (+)®
Group” of
samples Erb-P, Erb-N, Erb-P, Erb-N,
1 5 4.52:40.48 6.760.55 4.74+0.50 7.06+0.66
i 6 4.63%£0.25 7.48+0.34 7.73+£0.34

4.91%0.30

Values are means+SE (msec). * Group I, samples that ICP rose rapidly. Group I,
samples that ICP rose slowly. ¥ P, shifts in latency was observed firstly.
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Fig.7. Typical examples of sequential change of SEPs after the cold injury. A, group [ ; B, group I. P, the first positive
wave ; P,, the second positive wave ; N,, the first negative wave; Erb, SEP recorded from Erb’s point. Arrows show the first

pronounced P, shift in latency.
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Fig.8. Sequential change of the N,-P, amplitude of the
SEPs as percentage of control values after the clod injury.

A, group 1; B, group I. Each line indicates each
sample.
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Fig. 9. Correlation between intracranial pressure (ICP) and
Ni-P; amplitude of SEPs as percentage of control values
after the cold injury. A, group [ ; B, group I. Each line
indicates each sample.
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TECw, ICP I HEmBr, WEMIKE 75119
mmHg X »E#EEER:, 5~20mmHg O—@M FRE*RDH S
2, DR ERL, 18X 0EEZERPHIO~1105T
50~60mmHg =3 Uiz, = OREOMEZELIZ, 3 #TRIZER
JBME 129+£10.3mmHg X h FEHRERIC 5~10mmHg BED—
BRTEBTHD, o 3 E TSR IMEAMES 10~20
mmHg BEXE L. REFALR 3BRLL. 405U&KD
ICP fEicix, [EE [ HEOBTHES P<0.05) 2Rbdi- (B
4).

2. BREBEGHIC ST AMmME, CPP 0K

ZEERIC V¢, MFE, CPP mil@REcERZ XTI
Motc (K5, K6).

3. HRSHEEEICRIT A ICP, CPP, SEP ERHIZ(L

[#I#wco&, Erb-P HAREROER : TOMNE, BHE
WEE (ICP), RNIEWE (CPP), N,-P; MDA (Ni-P. amplitu-
de) I OWTHE L7z,

&

IBARESER L, EF=E" SEP RET5 %L Lo
DEELXRD, UBELZOEENEREIIELIER Lk
BE L, ZEO SEP JIERE L ERABRME Lz, SEP
FRIEWCBI LT3, BASIEEIO N P.HOEFEAL100% &L, &
3B R DIRIE & HRIE /B IR AT RIS X 10012 X » Bl U % iRE
THE L. BEMERKE XU Erb-PEARERERR O£
Bz oW TIL, MM ESEYRDEh -7 (FE1).

SEP DO EBEHIZE(LIT, [T Erb-P EAMER LR LT
1= Ni-P, BIBIZHS5 % A Lic et L, 1B To0% Tk
FRich Ty, ERESIEABBRERE TS, Bb
[ FTIZRERA Y, [BFTREAMEBREESEfT L. &
¥ PO, BAMBRERE TELERD sk (B
7.
17, [ROBRERL N-P.% RIEOBMCELT, [1#
CRWTIL, BEMBEES 5400 CRBICIEREZE L v
Howrn L, [H#ETIX, REMBEK~T05 % CIRIREA R

Table 2. Time, ICP, CPP and % amplitude when Erb-P, interpeak latencies were prolonged in

groups | and I

Number

Group of Time (min) ICP (mmHg) CPP (mmHg) % amplitude
samples

I 5 44.6+5.5* 48.4+2.8 98.6+11.4 55.611.8**

I 6 85.8+4.3* 50.3£5.1 90.1410.3 91.5%£3.6%*

Values are means®=SE. * P<0.05, ** P<0.01 between groups | and I.

Table 3. Time, ICP and CPP when 10% decreasing of amplitude were observed in groups

[ and I
Number
Group of Time (min) ICP (mmHg) CPP (mmHg)
samples
1 5 27.445.3*%* 37.0+£3.8* 102.6+8.4
I 6 86.7k6.5%* 52.5+5.8*% 91.2+9.9

Values are means+SE. * P<0.05, ** P<0.01 between groups 1 and I.

Fig. 10. Macroscopic photograph of the whole brain of a cat
after the cold injury. Contusional area (arrow) is seen in
an injured hemispheare.

Cold Injury
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Fig. 11. Macroscopic photograph of the coronal section of a
cat brain after the cold injury. Severely edematous and
poorly carbon-black stained area (arrows) is seen around
the contusional area (arrow).
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Fig. 12. Schematic drawings of the brain slices after the
cold injury. The shaded regions show the contusional
areas. The contusional areas of group [ (A, B, C) are
larger than those of group I (D, E, F).

n, DB I BERLHIDIRONCAR TEE A EHD L (K
8).

18, 18D ICP & N-P.% RIEOBGE LT, [ BTk
ICP 40mmHg 1% X b AMCRELH S50 L, TET
{3 ICP 50mmHg §i#8 & 0@ 5 ICIRIEAR Lz (K 9).

Erb-P, [H AR 0L ERE, ICP, CPP w3\ ~Ci, 18T
HECHEZYR oo 2, EAMEROLEEMARE, |
BB\ T4, 64, THRIZEWTTRILE85.85Th b, it
M EEE (P<0.05) #3dic. ¥z, BWFBI L T, £
T 1#¥65.6%, 1891.5%THY, FEE (P00l 2Bk
(£2).

10% LA LIRIESRA Lci i, [ Bic kv TidFil2r.4
S, TREBCTEH86.70ThHh, BHMIVEREDOERYTRL
2 (P<0.01). £DEED ICP 1%, [ BT 37.0+38mmHg,
IR C¥H 5254£58mmHg TH b, BIETIZ, HFEEW
ICP (P<0.05) TIEEAM T 572, CPP K2 EEEY AT
Motz (E3).

I. BlsLUREmR

A, WL b ICP 50~60mmHg THEARRAY, £0H%
S~ STHAOBMEY £ L, UWBREALY A X3Ebbi
Motz wAw ) VEREOMERORECIL, M HIMZ X
PREDOEAMAA, AESBESEMTS XL OFAECAD
bhiehs, £ T af—kAETFICIEB LA T Wi, o1z
(K10). DEEPIBHEARTOMTRET T2, BAEEREGBHLS
LICRERBCRERBR YRS (K1), [HIEIFAT
CORERERAR T2, [ BB 5 MBS L 2REEAER
BV, TREEHE LTI VEBETH % (K12).

% 3

b b O SEP R 5K EHIL, FEEGCRT 5
IS 2R B LIRS & - TR S R, T o MEEMmiE
T oW TIHEHBE T h T 5", SEP O£ K4 DIRIED
WAHRWE, BROEEL LI, REGEIOANKEBECES
MEGCHERICBT 2RECRELHLY, BENELERCS
A RBEEOBEMIEEL LTER E SR TV A, Dong
520Y, & = FEHEIBC RS SEP B OREE & BRI oW
T, BEOBMER P, MRk IUEKhkThH, BRI
B VPL, #%&# (posterior group of nuclei, PO), TCR Iz ¥\~
TRETHEBRRTVA., EHEIOBEYE L, B
(dorsal column nuclei, DCN), Wl & % (medial lemniscus,
ML) L O3 Ml £ D 4 HD /X il REAE YD, P
S NV Pk, # 2~ ROEHEMLE Lz, SEIDE
EATEZZINEML, 13018 Dong 5P DEE Licd D & AR
ThHYH, BEBOBREOWT LGS O®eE = Allison
BH® DWEITIE—FHE LT3

HREBERIC KT 5 MZEL, HMAEEROMERET bbb
Klatzo®™ O £ 83 % MERMIFE (vasogenic edema) D& F /L
ELTAWLRATWA, FEZ, HERET L - THROEEC
BEIET, OBRMEMPEESH, TODNEEEMENTT
L, M5 v OIREC ALK 23 B PRI MR B
BB LCRETS. FLT, BELMCHIREEDOE -,
SIRAB X b ABCREBIZERD EEbhTuwa®. Zhis
LT, EMAEES L D NEARIAAMICHEA LT LHEIREA
HNMEREFIER T D, CORERFIL, M L ORI
I MomEERREEIMET LKOBRIALAT A DL Eh
T3P, Paul 543, HBRIC L BCRAMED LbRKA
DNBIRPLEMME S, MED LR CHE LN MR+ 18
KXY, HEADOBRBEREY D25 L, FOREMEE RE
TAHELTD. Tichb, BEMAEOBICIIMEEE KER
OREBFHIRBCETLTOL S Z L s . ERMHELNE
BOFEENELR, MPEORAWBIL TE, 355 L b 6 K
TRAETHEDEREND ™, KEEBE 7/ T NEROE
B MEEAENARICRELLEELDbNSD.

SEP &t & v | BX O N BEXLL#d 5 &, Erb-P JH SR
Br, [BTIRIBEL L AR (P<0.05) BiinoLeE L.
AT Z OE AR B A RO R I 85 ICP, CPP
WA BER RO -0 L, ¥EEL I HTEHEEC
(P<0.0]) EfEx/RLA. ZOFRKRELT]) MEEBEH#H D
», EHERMTOBMEOEMIC I » TET HERWES I
L5 EfTRBOREE, 2) RTFEC X HERNETH#EICH 7
BRECE T L aMECLAERCOoRMm, 3) BEREYR
(mass effect) & LT DMEMIZ & 5 M0 E L KBEE~ NV
=77 EONBEBRI X 5 T EEROEN L EAEF bR
5.

Sutton B, RMRIEBEIC L5 B T ORI iR
~DOEEZOWT, FENAGEROBEENED LR & 5 NE
HER LSBT, ABELRT -k a iAW TRZERTT
X% SEP OZHLe BB L 25, BHOER, RigKIIe
REEN e ofc b fE L. —F, HEORFTNELD T
VT, SEP B ORIFOEE, REOE I HETH L%
BRELA. IWALY 1, FakKMETCKIEARZEE TV
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(infusion edema model) {ER L, BN ZEO#REE I
THEEYy, REABFMHSHREN (cortically evoked spinal cord
potential) D $EAIREHEFIMXIG (pyramidal direct response) i
TOBELILLE A, MBI KRS VST 2 L 8
REBCEEY S22, BMBEERFEC X 2 EHEROBRE
BRIUVHEBC I - TEEIhDELL.

EENEIUE & I (cerebral blood flow, CBF) wZE§ L
T, B¥X, 2 TF v b EEEA SV — VBT &
SEP DBf*HZELHR, BANLOHITL2 HERER
EETLTHEHA L, Zonifto@d s, SEP OREIE LK
EPBYELICERELTVWA. £LT, SEP i 30ml/
100g/min OMPFEETELLIAD, ZOEOEEAE (epidural
pressure, EDP) % 66.2+15.0mmHg, CPP % 76.4428.8mm-
Hg T#% 9, SEP 5%k TiX EDP 1% 82.7+2lmmHg, CPP iX
52.7+£30mmHg THo7cbH|MEL TS, £LT, fibix
SEP DWF R L OFHLNEENETE X 5 ME k>
L L7z, Ladds 524, BEENEO S LAKRIC BT S SEP 28
£, BENE LA EEMERCEIRL SEP &L &ei:
EH|ELTWWA . Grossman H¥3, B, FREA e & O R
YR AR, ROKOEIE L hEEERZITRTWE
Lisdibd, ICP ORKMEE OHEBEZEEL TV, UEZh
HOHEX, ICP o kR L3k CPP ET & CBF DET A4
L, Thicff-> T SEP OiElE, HR1ZEILTHEV5H 0T,
SEP %&bt L»ARADERIL, CBF DETFTTHHL LT
WA, SEOER T, ICP ERXRERBC I 5HMFETH
LTk, SEP k& {bx &4 U1 ICP fEix, WEBELT
¥, 1 37.0+£3.8mmHg, [# 52.5+58mmHg, EEIZEIL
T, 18 48.4+2.8mmHg, 1 # 50.3+5.1mmHg T&H b,
THhOMELRY OWEML V. Tibh, SEOCKRTE
5 SEP OFfbik, Zh¥¥ TRROhTEICP TR L3
CBF ETF 72T, 84 LMRZE X 5 SEP mHEEA~D
BRNEEL, BREEMCICP LR Mbok I ik X 3K
MRS S E LIt b2 Bbhs.

BEEMC BT 5 Mo B CRAMIEC oL TR, 1 Ric kT
BRMERE T LI LIUEY, HEME (CPP) 2% 50mmHg LA
ToRECRIMELNBRET 22, BHEREGET LV TIX®, M
FEX X2 EBCREAEOMEANTH A BN T CIZ MM A 5
P35, SEORRT, | BCRLTI0%L EDRFERIED
CPP ik, WO ICACHMEARIATWAREFEENT
HhH, LrbEdERo Pk L Erb-P HAaERc£ <
LR FD TR, Fio, ZOBAETO ICP {E (37.0+3.8
mmHg) T, [#IB\T P, Erb-P, B SH¥ER, N-P,
RIBEDELEEDRNZE LD, [ FCRTS SEP ORIE
WAz, BIKRE D E—RAEEE CORERIINEELOLD
X BB E Yo, BB, BER (KBER) 0
CPP 3+4Thrd, FEEYEDTEEMNBRPIERK DR
MFEA DB & B L TR LT et EX LR,

YIRS~ v = 7 OYERD BRI Jo T B BhFRARHE D 78 il B
Wik s SEP OWBHELTIR«DOHEL DL, BE
HUNE, R aEEA AL~ VEREWT, B~ = T BERIZ
BV} 5 SEP OF{LyBEE L, = Ok SEP O3 X R ER
SORBHEEAELBEE L. A 5% 11, ICP40~50mmHg T
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A= VBT, BBME, N — B S BUSAER
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Bz ki, ICP 60mmHg T4, FE®D CBF XEEKED
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Usefulness of Somatosensory Evoked Potentials (SEP) in Predicting the Progression of Brain Edema after
Experimental Cold Brain Injury in Cats Kazuhiko Kumahasi, Department of Neurosurgery, School of Medicine,
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Abstract

This study was designed to clarify the usefulness of serial monitoring of somatosensory evoked potentials (SEP) due to
brain edema following experimental cold brain injury in cats. Eighteen adult cats were anesthetized with 15 mg/kg
pentobarbital and immobilized. The cold injury was inflicted on the brain by applying a metalic probe frozen by liquid
nitrogen directly on the dura mater in the parietal region for 2-3 minutes. Intracranial pressure (ICP) was continuously
recorded with an epidural ICP sensor on the contralateral hemisphere; blood pressure (BP), with a catheter inserted into the
femoral artery; cerebral perfusion pressure (CPP), by subtracting ICP from BP. SEP was serially recorded near the posterior
sigmoid gyrus of the ipsilateral hemisphere by median nerve stimulation. P, wave was the evoked potential originating from
the brainstem and thalamus, and N, and P, waves were the evoked potentials originating from the primary sensory cortical
area. From the SEP data, the interpeak latency between the evoked potential recorded at the Erb's point and P, (Erb-P,
interpeak latency) and the amplitude difference between N, and P, (N,-P, amplitude) were obtained. After sacrificing the
animals, brain slices were obtained and contusional areas were observed. From the present experiments, the following results
were obtained. Cats were divided into two groups according to the ICP changes after cold injury; ICP rose rapidly within 60
minutes to 50-60 mmHg in Group I (5 cats) and slowly, taking about 90-110 minutes, in Group II (6 cats). Before the Erb-P,
interpeak latency was prolonged, N,-P, amplitude was decreased to the level of 55.6£11.8 (mean+SE)% in Group I, while it
remained unchanged (91.5£3.6%) in Group II. This difference in N,-P, amplitude between both groups was statistically
significant (P<0.01). The time required for prolongation of the Erb-P, interpeak latency was significantly different between
both groups (P<0.05), and the time required for decrease of N,-P, amplitude by 10% was also significantly different
(P<0.01). Contusional areas and surrounding brain edema were more extensive in Group I than those in Group II. These
findings suggested that SEP monitoring would be a useful indicator for predicting severity of progressive brain edema and
subsequent brain dysfunctions.



