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Comparison of Internal Shunts during Carotid
Endarterectomy under Routine Shunting Policy

Hiroyuki Katano'? and Kazuo Yamada!

of 7 and *Medical I ics and Medicine,
Nageya City University Graduare School of Medicel Sciences, Nagoya, -

ichi

Abstract

We compared patients who underwent carotid cndarterectomy (CEA) using two-way and threc-way
internal shuats and discussed which shunt was more appropriate and cffective for surgeons. Eighty-two
paticnts (mean 69.5 4 6.1 year old, mean degrees of stenosis 79.6 + 10.4%) who had undergone CEA by our
routine shanting policy were examined conceraing the difference of Surdt and Pruiti-Inakara (P-3) shunts
in clinicul use. Carotid clamping time for the P-X shunt was over 2 minutes longer than that by Sundl in
cither split o ional continuous arters (p < 0.001). The of eases with multiple
trials of cither arteriotomy or insertion of 3 shunt tube, cases detected more than one high-inteasiy spot
on diffusion-weighted images of magnetic resonance imaging, after CEA, a0d cases detected postoperative
intimal fiaps defected by multi-detector CT angiography showed ue sigaificant differences between (he
two shunt groups. The two-way Sundt shant was quicker fhaa the three-way P shunt in placement with
na remarkable problems. $plit arterintomy was not usefol in sborening the placement time for ither
Sundt or P-J shunt (uhes, compared with continunus arferiotomy. A simple two-way shuat with easy
handling like the Sundt shunt would be also appropriate to chaose in selective shunting under the unfs-
miliarity of weating shunts.

Key words: carotid endanercetomy, intermal shunt, two-way shunt, threc-way shunt, routine shunting
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GroupG: patients with good escape route

Group P: poor-runoff patients

Table 1 Clinical characteristics of cases on whom the different shunts were ased

total Sunds Pruitt-Inahara  value*
‘Dumber of weaunents 52 e 34 B
age (years old) 695 =61 596 =69 694248 0.58
male sex (%) 67 (81.7) 37 (71 30 88.2) 032
Symptomatic case (%) 63 (76.8) 37.(77.1) 26 (36.9) 084
degree of carotid stenosis % 796 £ 104 806 4 10.2 782 107 031
diameter of 1C mm’ 43 %08 40505 42405 0.08
diameter of CC mm’ 61 £0.6 6007 52104 011

*Student’s ftests were performed except for “male sex™ and “symplomatic case”™ with chi-square tests, ‘meastred on multi-
detector Ct angiography. CC: comman carotid, IC: internal caratid

Sundt shunt system Pruitt-Inahara shunt system




Table 2 Comparison of clamping times using each
arteriotomy

arteriotomy Sundt Pruitt-Inahara  p value®
totat 400 2+ 1:33 619 & 146 < 0.001
359 4 1:30 6:16 = 1:35 < (.001
Split 4:03 = 045 6:39 £ 2:07 < 0.001
p value' 0.86 0.69 -

Continuous

Values indicated in minisec. *Studeni’s f-test for comparison
petween the time with two shunts, ‘Student’s ~test  for com-
parison between the time with the two arteriotomies.

“Table 4 Summary of compurison of the interusl shunts

St

Sundt

Pruitt-inabar

Structare, fixation
outer dinmeter of Y e (1CCC) mm)

minimun distanee s the G vecessary
to dre inserted (C0°C) G

materials and fexibility of the wbe

difficulty w tusertion!
Clamping wwe for inserion”

Plaque resection

Pastaperative tsombatic complication’

Pastoperative intimal damage on 11

two-way, vascular loop
Longe (3.85.9)°
Short (4.006.0)*
Siticone, Rexible
almost same
Shor
Relatively smooth for
simple structire
abmost same

admost same

threc-way (L-port), bativons
Swall (3.0/4.0)
Tong (19.0/33.0)%%*

Palyurethane,
selatively stiff

Loug

Sometimes hindered by the

Lport and the two ubes for
balloons

*outss dimmeter of e cone-shiaped bulb, **distince from the bp 1o he end of the cone-shaped bulb, ***distnce from the tp
w0 the eud of the balloan, *See table 3, "See table 2. CC comsmen carotid, 10 internal carotid
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Table. EEOFR|ICLHEE
Table . EREFMIPEB LRERBESIHE Variables

(JR-NET & JR-NET2) ge, vears & SD
Male gender, n
JR-NET (n=1943) CEA high risk, n (%)
mRS o-2 1815 (93.4) 4770(93.0)

Any death, n (%) 13(0.7) 14 (0.3)

397 (7.8)
Any procedure related complication, n(%) 174 (9 508 (9.8)

Any morbidity, n (% 106 (

Clinically significant complication, n (%) 58(3.0) ) )
(mRS 12551 FDEAE) 5813 stal filter prot
Death 8(0.4) 7(0.1) ximal/combined protection
Major morbidity (mRS2& LI FDEAL) 32(1.7) 81(1.6)
Minor morbidity (mRS 150D E4k) 18 (0.9) 78 (1.5)

1965 (93.1) 2765 (90.4)
Significant complication 4 )] (4.1)

Table. &HHEDBREF (BEEASIT1v7)

nt complication

able. &HHEDRIREF
mean = SD or n (%) OR [95% CI] P value (gﬁin ‘/XT{“J7*)

. 3 7 Variables OR [95% CI] P value
Symptomatic I
Degree of steno:

Age, per years 1.04 [1.02-1.07] 0.0002
Antiplatelet use 165 (100)

Dual/Triple antiplatelet 149 (91.4) 46] o Symptomatic lesion 1.98 [1.39~2.86] o
pirin 145 (89.0) Closed-cell stent 0.64 [0.37-1.04] 0.07
pidine/Clopidogrel 7 § X -
Cilostazol 5714 - Proximal/combined protection 0.75 [0.40-1.27] 0.30
EPD use LO.

001

Distal filter protection CAFYIIAX, EERBRITTRALRERE
al/combined protection
atation
Postdilatation

Closed-cell stent 17 (10.4)

Table. &HHEDNRREF GRHERMHE: BXEONORT VD)

Variables OR [95% C1} P value
Age, years 1.02 [0.98-1.08]
Male gender 0.48 [0.11-1.35] .18 .
Degree of stenc 0.99 [0.96-1.01] .35 CHS related CAS m JR-NET
Dual antiplatelet 0.66 [0.26-5.42]
1.30 [0.47-1.49]
Ticropidine/clopdogrel 0.96 [0.51-
Cilostazol
EPD use
Distal filter protection .31{0.70-2.53]
Proximal/combined protection 0.36 [0.02-1.67]
Predilatation 6 [0.29-1.15]
Postdilatation 0.97 [0.34-4.06]
Closed-cell stent 0.46[0.11-1.29]
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