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RETROGRADE CEREBRAL PERFUSION FOR AORTIC ARCH SURGERY

Hirokuni NAGANUMA
Department of Cardiac Surgery, The Jikei University School of Medicine

To evaluate the effectiveness of retrograde cerebral perfusion during aortic arch surgery,
33 patients were reviewed. Eleven patients underwent the distal-first technique with retro-
grade systemic perfusion (August 1993 through April 1999 : group I), 12 underwent the arch-
first technique with retrograde systemic perfusion (May 1999 through February 2003 : group
II), and 10 underwent the arch-first technique with antegrade systemic perfusion (March 2003
through December 2006 : group III). The mean duration of retrograde cerebral perfusion via
the superior vena cava was significantly shorter in group II (45+14 minutes) and group III
(387 minutes) than in group I (82+25 minutes). Neurologic dysfunction was noted in 2
patients (18%) of group I and in 2 patients (17%) of group II but in no patients of group IIIL
Three patients (27%) of group I, 2 patients (16%) of group II, but no patients of group III died
during hospitalization. The arch-first technique reduces cerebral ischemic time during retro-
grade cerebral perfusion and allows antegrade cerebral perfusion to be re-established earlier
without downstream organ ischemia. Furthermore, antegrade systemic perfusion via the
axillary artery or ascending aorta avoids the risks of malperfusion and thromboembolism
associated with retrograde perfusion. These techniques can reduce the incidence of neurologic
dysfunction and improve outcomes.

(Tokyo Jikeikai Medical Journal 2007 ; 122 : 195-200)
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I B¢ : Distal first technique+ ABFREIRREIM, HA
[ 1993 4£ 8 H-1999 /£ 4 A. KER#Ek» > D
TR T, KEIIRKHEHY & %573 5 Ak
(distal first technique) % A\ 7z 11 fERF] CREIAR
i O 9, EMERE 2 61).

II # : Arch first technique -+ AKBREIREIM. HH
[l 1999 4£5 H-2003 &2 H. KEREIRD & Dif
THERINT, SEBOBFE % 1T % 5k (arch-
first technique) % Fv>7z 12 EF] CKEIRAZERE 9
B, EE 340,

III % : Arch first technique+ E{TMEEI. HH
ffl 2003 4F 3 H-2006 4F 12 H. JEfTHXEIL (G

Table1l. Term & operative method
Group Term Operaﬁive Ext.r acorp.oreal Brain protection
technique circulation
Retrograde
I 93.8~99.4 Distal first Retrograde Cerebral
(Femoral A.) .
Perfusion
Retrograde
11 99.5~03.2 Arch first Retrograde Cerebral
(Femoral A.) P .
erfusion
Antegrade Retrograde
III 03.3~06.12 Arch first (Axillary A. or Cerebral
ascending Aorta) Perfusion
Table 2. Pre-operative patient characteristics
. Preoperative
Men/ AD*/ Preoperative
Group n Women Age (yr) True** malperfusion cerqbra!
complication
3 (27%)
I 11 5/6 61+10 9/2 (cerebral, 2 (18.1%)
renal, leg)
I 12 8/4 60+12 9/3 1 (8.3%) (leg) 2 (16.7%)
111 10 5/5 60+9 7/3 0 (0%) 0 (0%)

AD* : Aortic dissection

True** : True aneurysm
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ANLMEZIHTIE, 40N FEATME
Hemashield Gold® (Boston Scientific, Natick,
MA, USA), II #ix Hemashield Gold® %>
T antlers graft & X ¥+ % HE D composite
graft 2B U729, I #Cid 4 98T &
ANTLIMHE Gelweave® (Vasctek/Terumo, Renf-
ewshire, Scotland) ZFEH L7z, WIhIZBWT

Table 3. Operations

Group I  Group I  Group III
Total arch 3 1 10
replacement
+ Bentall 1
operation
+Descending
aorta 2 1
replacement
+F-F bypass* 1

F-F bypass*: femoro-femoral bypass
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GOFFEM OB RS, MR % Table 3 12/~
7.
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(17%), IIL#£ 0/10 B11(0%) THNDOZEHE & & 1
FhrAE» M _E L7z, RCP Refslid, 1#£51-123 43
(F¥g82+254y), IMEE23-674 ((F¥45+14
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technique & A L 78 (ILHE, IIIHE) 1% distal
first technique 217> 7z 1 B & thig L, RCP HfE
BEEWEmE LU (T vs. ITEE p<0.01, I B vs.
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F£457 £123 43, NI EE390 £75 43T, 1 HE & il
L, I #IC B CHERE L TR OEHE 2 580 72
(p<0.01). VFHEERHBUCB VTS, TH 86136
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EwE o (TFE vs. LEE, $<0.01), ITEEE
I BN IR EE DL <, METIEEE IR
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Table 4. Intraoperative data and results

. Operation Hospital Malperfusion .
Group RCP Lime time stay Cere.brall (Dissection Hospital
(min) . complication death
(min) (day) cases)

I 82+25 533143 8636 2 (18%) 3/9 (33%) 3 (27%)

I 45+14* 457+123 43432 2 (17%) 3/9 (33%) 2 (17%)

111 38+ 7* 390+76* 23+13* 0(0%) 0/6 ( 0%) 0 (0%)
RCP: retrograde cerebral perfusion (*P <0.01 vs. group I)

Table5. Hospital mortality, causes of mortal-
ity and morbidity Iv. *% =

Group I Group II Group III
(11) (12) (10)

Mortality
<cause of death> 3 L 0
« Visceral ischemia 2
- Leg ischemia 1
* RV* rupture 1
+ Bleeding 1
Morbidity (case) 2 2 0
» malperfusion 1 2 0
» Neurologic 9 9 0

dysfunction

RV*: Right ventricle
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4).
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