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Early Venous Filling in Cerebral Infarction and Hemorrhage
by

Koichi Yamaguchi*, Kazuo Uemura*, Hiroshi Takahashi*,
Takashi Kutsuzawa®** and Masayoshi Kowada###

Division of Radiology*, Internal Medicine** and Neurosurgery *##*
Research Institute of Brain and Blood Vessels, Akita, JAPAN

This veport is concerned with venous appearance abnormalities in cerebrovascular diseases. The
material available for evaluation consists of 48 cases with cerebral infarction and 30 cases with cerebral
hemorrhage, in which serial cerebral angiographies were performed within one month after stroke. In
all cases, 7-9 ml of contrast medium (Conray or Conraxin L) was injected into the common carotid artery.
Serial exposures were made at a rate of 2 frames/sec. for first 3-4 seconds and 1 frame/fsec. for next 6-7
seconds.

The evaluation of early venous filling was made in comparison with the standard sequence of venous
filling observed in our normal series and reported by other authers previously.

The early venous filling was found in 13 cases as listed in table 3and 4. After certain interval from the
first angiography 8 cases with the early venous filling had recieved repeated examinations, all of which re-
vealed disappearance of its finding.

This transitory visualization of early venous filling or blush was considered to be characteristic of
cerebrovascular disorders and one of the important criteria for differential diagnosis from other diseases

such as neoplasm, A-V malformation etc.

Our total material including 13 cases with early venous filling were shown in table 4 according to each

interval from stroke to the first angiography. At

this moment, it might be said that there was no signifi-

cant difference of the incidence between total infarction group and hemorrhage, however the incidence

seemed to be lower in hemorrhage at the very early stage from onset than infarction.

FCoic
Hl?.'lﬂ]l‘ﬁ‘fﬁ?f7:*4?%@?%3{&%?3;&???:?%&%?
5LV 5%~ @ % Early venous filling—
%, BMMEREEACLEDT, Chrik Lo
@, BT B < Woringer™ 5 (1958) 3% UadC

Lanner'® 5 L Taverast ¢, (»ohd1964) 23
CHE23SbDEBhhs.

Lanner'® & 1z kK BBHIREAZE(7 C central vein
DRI A 2w, Z OREA% “result of a coll-

ection of a acid metabolites causing vasodilat-
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ation” LHERI L7z, Taveras®® Bz X% ““Diag-

nostic Neuroradiology” =& [AEEOE S L1z

XEEFAGR IR, ShciET i, Bl
B OEIROIPAL & 2T I DT, &
LRI BAKXHTRDLAD LD THEHE
ERFRLTWA, Db RMmER iR bk
Early venous filling 2B+ 5 EPPHHTW3
», BThZollgs Lassen'™ (1966) 12k
T, PEAMESEE LT HRE L 7z ¢ Luxury perfusion
syndrome”” BRI IS TR E LTH D BT BN
foz b1k, REWERTREIETHAD.

Lassen o [3REIPI%EHTH 55 Crongvist?

(1967) 1%, ¥Xe 1T X % FAFTMERORE LK
A S O T A AT & fe B4 i R T & W
LTkomxilLic. Titbb,

1) Early venous filling 7R3 fEH 0 —HIC,
ORI contrast blush #5135 4 DAt
HoHo k.

2) ZoOFREETHIMALAAT, RETRKES
e Bt oA GER shs L.

3) ZhboZEhik, BT EEL T
Tlentcdb D THB &, PR THERTZOT—H
HoEFZELELZBNRBZ L.

&AR LT

LD OFE L T, APk s M
IM#EEZE 12 Z b iz Early venous filling”” @77
BRRSEENE, BBEYS (1970) X5 1HloAT
botc. BED S, SO BT RELE
ER AT LT, @i Early venous filling o
FEFIERBLTWADT, Thbkbdiid, W
OB EML T ZITHRELLVWERS

MR EEXFE

FEN44%E 6 FHs HIEFN454E 9 A ¥ CicHudf-7
BAZEREERID 5 B, FEED B 1 A B AP b
HFERE AT X ot et i & BREE, FH78f1%
B|EORG L Lic, T8FEIDAFIE, fXH Mm30 & X
WEE48 T, T oBENIRIMEERY & < DK
BT L, FHRETH COVWTIE FOFTRLEL
b, HgELicd oz oRERERT L2tboT

AAEZIRESME $B31% H25

b5, 18PIOIEEED O ME &Y T TOHIME &,
= R RET B EEFBNE. Table 4 R L@ D T
B0, KEHMNFEEED S 3 BN O B ES]
THD.

HisER L Elema-Schonander #H8L% o, F 7 4
A AF = VT s =TI, ERHFREABED
12 T3~4Bh, LT 1IHIRTE~T
B o10814ln 7 v 7 7 8 C{Tinol. EF
#| (Conray % #z13% Conraxin L) 7~ 9ml % HE)
A (CISAL 1) Tloml 3 1 ECHEAINRS
FEREN L C RBIBIIRIC eofe, 1 Uk flmE (R
W, W\TIEMS & 54 iy Lic.

*ﬁgtj'ajjﬁ';“i\‘:——]Ealrly venous filling 5O
FEEZDINT

B HUEEOREIRAIER X D FHICHE L T
BEHEREETT B Bk, ERIC XoTikED
DTEHTHHMN, i, EFOY=—¥av
ELTED 5 BHEN LS hRERERLOLH
%, PSSR A 5h 5 IEH ORIRHB O
JEFEA 457 L el 2 hTwB 0T, 2
NEBECTAZ ENTES. L, T hb
%, BELOBHELAL T v 7T A CTHEEHRYS
Fiebh TWARTRRVC Lied PRELES
5. FTTRELAHELD 7 = 7 7 & TR
LR EEa» b, EFE LTRWS D174
HEAT, FHTIREOEFEBEEHIRLE D
EFEAERLCHER L. FoEREELDDE
WORYTHA.

(1) Marginal veins [XREEETD HETHIC T
T, £ O HBRRCRFTENEETE R,

(2) V. thalamostriata-—V. cerebri interna d
38413, marginal veins R AR L TR
T5. IR & RRO D 00 K T4
fl, 2D 3PITIX 0.5~ 1 BOEhZRLE. ¥
fo, BERECEY ShIRNENRS b ORS
< (1280, BV IRARFT, ERBEOHERIILZTE
hamLic.

(3) Septal vein [ V. thalamostriata Z D §
1~2PoHEEREE L.

(4) Sylvian vein 7% marginal vein X ) 0.5
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Table 1. Start of contrast filling of different veins in the relation to *“Parietal veins (PV) "

in 32 normal cases.

earlier sEpyn later
2 i ( 1 ‘ 0 . ‘ 1 . 2 ('_sec;
Frontal V. |J ‘ 2 ‘ 15 15 |
“Parietal V.” j 32 |
Middle cerebral V. 2 6 21 | 3 |
Basal V. 2 | 17 10 1 1 } 1
Internal cerebral V. 17 ‘ 12 2 [ 1

~ 1 BRI HBT 5400565 b, fintizs
IR TH o7,

(5) Basal vein pIBIR /M EA S Li-OiT
4B CH27zh’, HBIBMR% marginal vein L J;
BT 5L, FARFOL ORI, 0.5~ 1 BEHO
LD 3B TH .

DB, BmmeEfidncsi? 5 Early venous fil-
ling DI LRI E 723 Z L A4\~ V. thalamos-
triata, V. cerebri interna, V. basilaris ZHEE LT
ELDBLRICHDTHS, Thid Greitz? o
(1956) % Crongvist® 447 (1969, Table 1)
DFEREF CEAEZRT DO TH B, FEOR
RLTw #El 0 7= 75 203, 182#
YR B, LI fiilm i BESL b
marginal vein DB LRLREICLS 5 &b
LTWw%. —J, Leeds and Taveras!® ¥, 100
BIDIET Gi% 43#7 L C 8 filic & o superficial vein
£ D% deep vein [HEIHEAT Licdh oatnor Lk
LT % 0%, deep vein o HHEI AR & M5+
LA, IFHEDAY e —v g v DENCFHET
BIREE bRV ERRELTHWS, Lnl,
M ERE R TAH 5 h % Early venous filling oFf
RA—BOboThHE Lo bk, F0
RO £ ORI RE T ichhicic & - T,
HIXHHO R DRERIE D & b CFETREY 7 b o
20, WL DETHETHLELLN LS.
REDR, P ERREREER OBIRLE OIEF
DAZ—vRFERELEL, IHTTEBEYEHE

by Crongvist®

T h s = BTahv, RUSERshi
Early venous filling o FFRLAS, F0#H & 5 %L
T ANLEBET LI, BRI o E M
HIE LRI IIERICIL, BRI 1 B AR
WOZE LA B L.

LB~ EH L SBCs %, %860
ok ai B A R B A IS M L.

Bt oRER

Early venous filling 28X =D 11 78Ik
1301, 3 7rd b MEZE48 (e 7 i) & B4 HH 30
6 BITH2I. ThDERIBEES SMMEEY E©
OYE, BEELBEYRREOER, S5t
BRI E SR DBBRELFF iobh T higiess
DHERETOMMESR ¥ LT Table2, 31
mLic, .

A. JRTEZE (Table2)

(1) 26l (Case No.1, 2) 2\ 3% Co-
ntrast blush % ff~>7: Early venous filling % 2%
Dz, I K BEEIIR BB o S+ o FF
FiEED biien’, FASEORT RITIEHHR o
. #BY Fig. 1, 2R LI

(2) Case No. 3%, FHEREHIC Pk DR
ELRWT S h:), BlE s LBk
AYICIERARER O BIESX $5I§T & 3, Deep vein
ORFAHBLYME—DFF BT H O

(8) Case No. 4, 5, 6%, \Shbdk
RXTHNR DPAZE DB 5 225 Shic b 0T, K
HE oKL, V. thalamostriata~V. cerebri in.
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Table 2. Early venous filling in cerebral infarction
Case Patient Age Sex Interval from Angiographic ‘ﬁndin‘gs Early filling Fi(:l] ltl:xailpfig:;gy
No. stroke to angio. or clinical diagnosis veins <stroke )
Capillary blush around
1 M. K, | 62ys | @ 2 days A, centralis without Parietal veins 14 days
visible ccclusion
Slight blush around A.
2 M. I 64 yrs | 2 1 day centralis-precentalis Parietal veins (=)
without visible occlusion
No visible occlusion, but V. thalamostri
a neurologically infarction | ‘- T8 ":'5 g
3 T. S 68 yrs | @ 2 days of capsular type (rt) ;t;f.exl.a cerebri 5 days
suggested
| Subtotal occlusion of rt.
1: 4 Y. M. | 62ys | 3 2 days MCA (A. precentralis-A, ” 5m
| temporalis posterior)
| Occlusion of branches in
| 5 T. H. | 6dys | 3 4 days rt. MCA (A, precentralis- ” 35 days
A, parietalis posterior)
- Total occlusion of rt. -
| 6 | T. N. [6lys| @ 1 day MCA at its origin ” (=
' Space taking lesien in
= ps rt. basal ganglia. -
i Y. H. | 59 yss o 4 days Autopsy-+hemorrhagic & (=
infarction
Table 3. Early venous filling in cerebral hemorrhage
i . s . Follow up
| Case : @ Interval from | Diagnosis including | . . i .
;! No. Patient Age SeX | stroke to angio. | angiographic findings Early filling veins stiw_.llgil (g:g;;a)l
= Rt. basal ganglionic | V. thalamostriata-V. y
i S. Y. | 54y ? 7 days hemorrhage cerebri interna 21 days
2 U. S. | 66ys | B 4 days Lt. Y 7 20 days
3 K. S 41 yis | B 1 day Rt. ” Atrial vein-V. Galeni 13 days
o V. thalamostriata-V.
4 S. M. | 63ys | & 2 days Rt. 7 corebri interna (=)
~ Vv. striatae inf.-V.
58 Y. N. |46ys | & 20 days Rt. # basilaris =)
” = V. thalamostriata-V. A
G D. K. | %ys ) O 18 days Rt. & cerebri interna 56 days

terna DOFEH TH 7.
No.5) /R LTz.

(4) Case No. 7 TIX, MmEd&ER EO R
HIELEERGH o space occupying sign L deep vein

%o 1% Fig.3. (Case

ORIAHELT, 12 Lokl & 2l S o Flig
CH TR & X hIEGITH S,

(5) ffEigeT Early venous filling # 5 L7
7 HID 5 b 4 Gl H 2 HIRE G & LT
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c

(D)
(A) 2.0 sec. after injection start. There is no definitely occluded vessels, but contrast blush around
A. centralis,
(B) 2.5 sec. film demonstrates early filling veins (1) from the area of contrast blush.
(C) 3.0 sec. film shows predominant contrast filling of the veins ( 1 ).
(D) Inepeat examination film (2.0 sec. after injection start) no blush and no early venous filling can
be seen.

Fig. 1. Contrast blush and early venous filling in a patient with cerebral infarction (Case No. 1 in
table 2). A, B, C are the films obtained 2 days after onset, and D 14 days after onset,

MEER 2T 5 BEE B, ToRRL, v
fd blush %2 Early venous filling oFf HLiZ5H
T leh, Heic Case No. 4, 5Cixdhih
BHIRPAZE OFF RANHABE LT\ % 0% AR
BB ENTER (Fig.3, C)

B. Jthim (Table 3)

(D HImBEDOME 2 23D 1x, 6 FEFEhE
ME—Tigw, B EFAT R 5% odu
XSh b RS L M S e b D Th 5.
FHHBLOBIRE, WIh L ETEIRRCET 5

LoThote. Fig. 4txo 1 flERT.

(2)  H e & & hotc I O Bk 4,
ITHZE T S hicb o leR% &, &G A E
LEEEAORMZELTY, coWMERZ L
fErc ot Eic, BHMAE, §0&z5
contrast blush # £} 5 4 D& FREE LT 7o,

(3) M4Hfi Early venous filling %357 L7
6 Bk 4 i, B % EEEER KA & L CIIm s
WRELETT S hic, (XU RIIHBL & SR
fikvX, marginal veins X H#FL T, FoOHBl LS
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(A) 4 sec.film without definitZocclusion of arteries.
(B) 5 sec. film shows slight hypervascularity in parietal region, accompanied by

early filling of parietal veins ( ).

(C) Predominant visualization of the veins in the same region at 6 sec. film ().

Fig. 2. Prolonged circulation and slightly hypervascular area with early vencus
filling observed in the day of onset. (Case No. 2 in table 2)

RSB EIRE F Fo i RIEICAE DT T,

C. FHEN D B ET o MM & B (Table
4).

% 78f0 L, Early venous filling @ 13fi%,
aH I & IR ZE A B LT, FhENFEAED bIE
MEEY £ Colfiffic X>THE L Table 4 iR
Liz.

(1) 4Exg & LiceffTh &, Early
venous filling D HBEI213/78016.7% TH27C.
(2 MM & MEEO ThThaelTha L

630 (20%) % 7/48 (15%) THEZE XL\,
L& L, Table 4225, FERMOESER ETO
JtAfEiAs Early venous filling HBLIZBAE LT %
LOWHEZEL S HEAMETHE D, Tibb, i
THIETIRF ORI 4 B B & HeigpyEEE o b
OEiEMEhTuwaiclk L, BMEmTEER
i E ffie b o d, HEA bR TwWS, ¥
fo. FEAEA BELH LB SR A T S e
FICBoTHli+ 5 &, 4E% LDIRA T,
B B BT HRAIMERTH 5.
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(B)

(c)

(A) Absence of some branches of A. cerebri media and dilatation of lenticulostriate arte-

ries (1) in 4 sec. film.

(B) Relatively early filling of V.cerebri interna (1) recognized in this 7 sec. film. The
vein was faintly visualized from 6 sec. film. ’

(C) Follow up study performed 35 days after onset reveale no occlusion, no dilatation
of lenticulostriate arteries and the early filling of the vein,

Fig. 3. Early filling of V. cerebri interna in the case No. 5 (Table 2) chserved on the films

obtained 4 days after stroke.

=

eV li~Fzil D, Early venous filling A3 i 4%
BEg o MEEY ED 1R E LT D BT Shic
» &, Lassen 12 X2>T Z i FRABAHERY 7o 35
BTz bhic, Lasen'™ pl{F@il LTRMEL
7z (1966) “‘Luxury perfusion syndrome’ } 59,4
DX DTHDL—,

Tiebb, HE~OMMEL 1 B b bh 3
&, ok & M B8 gL <L h
Hhn (reactive hyperemia) 3% L h T

Wh. COBGLRTho ffkE b Mk
%, BRI 5 A ¥ 5 RPN o s E
(ischemia) 73% @431z metabolic acidosis i
L, ZhXmEoREtEY %k Lo TIEY >
&AL, &5 L TR 7S hyperemia, MifiHiin~
Liile%. Early venous filling (3L E o 1 X8
LuRTMEEY LOFREEZEZORD L3514
DTHBH— ZOH2Fit Lasen OHIHE
% & oD DIFEA I EOBHT R b o T
REhichDTHDZ EHRHB L, TOHZ LR
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(A

BARESEHBFESHEE B3R H25

(B)

(A) No evidence of midline shift of A. cerebri anterior. A. cerebri media displaced laterally
at its insular segment ( §). Lateral displacement and stretching of Aa. lenticulostriatae( T ).
(B) Early appearance of deep vein (1) in late arterial phase. Autopsy of this case revealed

hemorrhage in thalamic region.

Fig. 4. Early filling of deep vein in cerebral hemorrhage observed on the films of 2 days after

stroke. (Case No. 4 in table 3)

Table 4. Interval from stroke to angio. and the
incidence of early venous filling

Infarction

Skeole To Hemorrhage
Ao | | eV A oy | (ev.£¥
1 day 1w ) | 7 (2)
2 days 3 (| 8 (3
3 days 1 3
4 days | 1 (| 5 &)
—1week | 3 (1 7
— 2 weeks | 0 2
— 3 weeks 4 | (€)) 13
3 weeks~ 1 | 3
Total 30 | (6 | 48 (|

(e.v.[.)=Case number of early venous filling.

5 J'E‘c?_)fitﬁ]ﬂ‘%f&ﬂD#ﬁ%”smmmm#is r @Eﬁ
OBEMTEEBIML Db EBbD. A Y
bix, chbxhihHBHobsbo LT L
DTGB, T ORI E o r e
LD RZT R FHlAEET S & Th

W, iR b3 Lo Ehbahigue.
XTRLE b AR Lz FEFIC DWTART,

B O 8 il Ty MR bivfc Early
venous filing (% {44 LT, #IRHBUERF X
DAg—vEFRTIENRELRE, Thix, B
ﬁj‘”{f’:ﬁi ) Cronqvist”‘*) B4 (Dfmam)lz) 'Y ﬁ;ﬁ&‘b xd
WA I ETH DA, MNFEECK TR O
SNR—EBHTHE TR TILERD D L%

oy
ur
An .

41z Early venous filling o#gfiiL, 1E7 D&
MR IR LI AR IHEE X 5 2 & b,
EFHICoBIREBL O & BBRIIC VTS %
EDHTRLE., Ll, EBERIBMTEFHTA
B AEIRHEL @ DWW TTRBPO L, EHRE
OFEHBAY == a vEWS FTERT &
Woaomksdo timbhbd, FFCRESBERL
f-iE deep vein } marginal veins I OFiitEEY
BTHDH. LinoT, ShiEE LU CEERT
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B ld L, NHZEOBPILEREY > TORY
B, EhaASKiREgREY 23 D TH IR
INBILShBHZ ELHED 5 5. b BEFIEIEL
IR B iy, BMImiEREdzo Early venous
filling Al THHZ LEWM O BIFB LRV E
Fxic. 2%, MEEOEREE (PAELY)
FEHAE DIRF R0 B R{FTAY 7 hyperemia——Z huic
% blush % Early venous filling—— X S12{%E 0
BEO L oRHICHIEL T iebh b hic k2T,
= ORKIEH BRI B 5 #IRE L R~ T HxEY
L, to&FG (blush LEHHT) 11
HOTHHELS O BLIEF & — v L OENHD
TRLOETHHBTAETHAS. tDXd5kh#%
2 Finh, —BETHB L5 T E— BRI
135 % M 2 TR R CIER 2 & — v~ DE
@B DHNDZ L, FAED DEMTOERD
IRLT, Th fEREE O —2 L LTl DB
FhT it Lic, ZRILIER ~&2—v LoER
I IEG OYIENIE LD A4 v+ TH B 120
Tied, W £ o fih Tt&bhb Early venous
filling % stain & DFEH| L 0 FEH THLHh x Xk
5. Huber'™ 3Un-3in<, MMEEE»ME~x D
4T (CO: AT, MmEIREFSFEAE)
TR L TALEIERELBERCRD 55 LEb
haH, BRESTEFLZDL S ik dBimL T
F TR T,

T, PAEG X BT LL Bdbhin &,
Early venous filling % abnormal vascularity (bl-
ush) 23, [EIESE D MEEY LOFTRTH Y 5> 5
&. mz)a)&)smmnsnzo), ‘%‘@ @?A‘[\E 4) @ﬁ?{[’ﬁ]b‘ pj
b ZUMENRE B EE L bR

TR D BEOFR L0 BEDOIDT H 5
A, Cronqvist® [XAMEIC # 7 — 5 Ak TN 1S
MRy, 1 EH oS B IREAZE:, blush
ERIHBBLOBIRE D, X BICFD 5 HHBITT
Jeoic 2B H OEFE TR I bR AL TS
LTzt ofFEaifi<T\w%. FLE 1k Table
2@ Case No. 1T 1 [EHMEEHEDD &EL
P 2 [B1 B o I HREY & o HEM S JfT L
2%, blush &2 Z 56 ik BB O Rix
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WF L EZ B Iehote.

BHAEEE E To MMM E D13 Case No. 3

(Table 2) T, FEENH 2 HHICH 1 BloiEE

T Iedo T BB hic deep vein D RHIHEL
X, ¥EE»H5 HAOE 2EE#E Lo h v B
LT ENRTERD2R. L0, ZoBE0R
A B IHARICER % IFRITIREE 038 R & BEIRAY 47
S DRRERES =L ThHB. LaL, ko
X5 TeBR S T MIBUECRII X N5 5 %
Thhr5.

WE &L f 3% Early venous filling o
B O\TIE, Taveras?® 3313040 12C
40%, Cronqvist® 513504 3 430 1, Lanner!4
Bi320frp 5 T25%, Huber'® i3 100fjdh14 (14
%) EENTHhBELT 5. Taveras 3% Early
venous filling % Fabi 12001%, FRfEH O MR
EECoRMBI1I2BLAD S DTHOR LRI L
TWH0%X L, LOHBIIRIENBER ¥ T
DIEEIIE O b 0w s R s h AEme s
BLEND., FRT, WEMNFOIENID EY
FTOHMTHBI IR, &0k 5 ek i
DT BR, ZIrbOHBFEECEGRT S
ERELZNRE BT, 255, £HEE
WX HHBEELYRETHE L3 FroBHR T L
Vo SO XS e A0 A, FAE Bk Table
4 oM<, FE» BEY E TOMMTHT T HE,
DEET RN LI, BECHEROE TR LIED,
WEOICHT 5 MBI RIED B 4 HUPEY O
PR B, B M Cixi k20 & kT35
HBLOELDERRE . Fie, FEH BHHLL
PR 2T AR S & BT o MBS A ESR &
OTWS, ¥£78, BEHM & RMTFIEETEND 5 &
BmTEBIREFEAR X ELvon TRt
5. UL, Hil&METIE *ORPTATE
BREEORATEER LT, Mt TRFAx
mass effect 23H &5 L 5 i Early
venous filling o {77313 CThcd, MBI
DFFEIL LS E 2 RTDOTIX LW ETFHL
T, GBL 20X BY BT ik Loz
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AADLDGIEEIRL 2L THDHEV L EL T
%, HOR TR R AP e & 5 T,
Early venous filling oS 13 &AL TEgEA h
DEHLBR TS, LS DEMIRELEDL,
EREHTICESRVA, b CHIMETE
EZNL LT B, 12o0EL LTiRiEL
TRERLGEE L.

BRI, OBSRREROREL BHEE LD
—MH%FC LTk <. Rasmussen'® 053 BRTIEEE
H7E A> Bhypoxialc X > Cid ¥ 7= local hyperemia
{% vasomotor paralysis ¥ X530 E 1L, ok
5 IgRRET TSI % (35 &, ischemic
focus M HIMYEE 5 1X5 & LI LD THETHS
E LT, Zh¥ intracerebral steal LIEA Tu5.
Huber'> & kAR AIH: 545 O RS 3 BRT L &
SR OB R & Hik LRSS 2 e L
T ““inneres Anzapfphinomen™ LZa# LT\ 5.
Chbik, SORBEHOKBERLTWSELY
2z b hBHH, Early venous filling o FfHE L4
BOBFE &5 BRI ERE LT HLNETHS
5.

w U

TG D kIR it & BT SE o 6 i A e B
ZHEI LT, 13fiic\ 3@ % Early venous filling
R D LNTEL. 20> b8 DB
e CGEMREL T isbh, & OFTROMNEN %
DETEFEDbhie. ThbeXMIIEEY N
T#Asr L, Early venous filling % Blush o—3f
w5 e, MInERECEE 2854 0%
ThD, MoEBEEALRELDOEDENSEL
THEETHHE LM L.

T, COBKROMBEFIED DY ¥ TOL
FEOBET, L2 bR & g DR &\
SRTTRL, MEOEROFESY, KRR
B—onREE LTHRE L.
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