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ORIGINAL ARTICLE

Carotid-Wall Intima—Media Thickness and Cardiovascular
Events

Joseph F. Polak, M.D., M.P.H., Michael J. Pencina, Ph.D., Karol M. Pencina, Ph.D., Christopher J. O'Donnell, M.D.
Philip A. Wolf, M.D., and Ralph B. D'Agostino, Sr., Ph.D.
N Engl J Med 2011; 365:213-221 | July 21, 2011 | DOI: 10.1056/NEJMoa1012592
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We conclude that the intima-media thickness of the common carotid
artery and the intima-media thickness of the internal carotid artery are
independent predictors of cardiovascular events among participants in

the Framingham Offspring Study. The maximum intima-media
thickness of the internal carotid artery, as either a continuous

measurement or a surrogate for the presence of plaque (above

a threshold of 1.5 mm), contributed significantly but modestly to

the predictive power of the risk factors used in calculating the

Framingham risk score and improved risk classification on the basis of the

Framingham risk score. 53
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FPX Y HhHFEERA SA(American Society of Anesthesiologists)DE»T- Physical Status#38

PS-1 2BEMNICBRREBEE(VTINIL=7 ADARELE)
PS-2 BEDESEFZ=RIHEEH(HISMEBREL E)

REDESEEDS D BEEEFHHREINSZEE(AY M A—ILFRD
PS-3 EMEVCIEREDSHS#ERMKE. ACS. FEEFBHATShIEED
FAZE DG L)

EmeBhIBENEREREDHD HEETHELLFHIRIND

PS-4 BH(EEDFE. FREFDME. ETTLULEHYE. HiREEERESE)

ps.5 FHOMETICEDST,24 BELAIELCT 3 & BN 3 HED
EE(ADIRERE. WER. BEEUCEEME)

PS-6 M AEDEETRHENTHBIVIFRINSES

%a2Fi E 2M(+=18I5F 8 &) 66



<Hugh-Jones D% %5 3E>

IE: AFRORBREERROFENTE, H17. BEROAMRE
SRR EIALICTEZ S,

IE: AFHORRESRKRICHITTE S50, R, REEIfE
RELICTELEW,

HIE: FithS X BREFLEICHFITBEVWHEPDAN—ATES
1.6km Bl k%175,

IVE: RBBHSTREITNIE SOm LLESITEW,

VE: ®:. BEPOEHRERUNDT S, BRUNOiHik
MTEE,
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NYHA? %

(New York Heart Association)

|: DRBRBS5DIHFEEFIRT SBRIEE,
HEEETES « BIiF - FIRERE - FOEERE EZRKS B,

Il: DEEDSD, BEQOHSERHELSBE, REHICIRERT
H3b, BEEEEHTES - DS - FREE - ROEERGEDEE
3

: REDBD. PSFELVWUEEDIEEDHEILHE, DI DG
HEERZWMTEES - BF - BIRERE - OEERGEHESE S,

IV: REDBD. RFERICLTVLWTHDLAZERPROEEIRZET 5o
DIDLGERFHTHERDIEET B,

63



ACC/AHA 2007

Guidelines on Perioperative Cardiovascular Evaluation

and Care for Noncardiac Surgery
Journal of the American College of Cardiology ACC/AHA GUIDELINE Vol. 50, No. 17, 2007

HA{EIRSFE 2008
JEDIRFICHB T2 8HDVEEDFIMEZIRICAATAINAIRNFITY

ESC/ESA 2010

Guidelines for pre-operative cardiac risk assessment and
perioperative cardiac management in non-cardiac surgery

The Task Force for Preoperative Cardiac Risk Assessment and Perioperative Cardiac Management
in Non-cardiac Surgery of the European Society of Cardiology (ESC) and endorsed by the European
Society of Anaesthesiology (ESA)

European Journal of Anaesthesiology 2010, 27:92-137 69

13F9H26 HARIEH



. .ACC/AHA guideline 2007& D

FEOBFHICHSOMY RIEROPILTY XL (gr "

2 A : N
Stepl BarRELIEDEBETH? ﬂ (Bl4irBA D Ex E % E5 157
' No i) R7ICxd DWE)

Step2 FEELEELSZIH? A ACC/AHAZAMFS31VIC
i8> Fo Al & in

' No FiliEEE

Step3 BYRIFiE y—es BREETHA

' No
yes

FEIRD T < AMETsELED ,
man—
Step4 BETHEES D FEFITA

‘ No &5 WA

StepbIcED -
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BHEIDMEE

AEEDS UL L EXEFEDIKRIDEE
3 il (o Y- e KL

FENRELAFE (NYHA V)
EREDAEMR
EREDFHIREE




EBEDOEE W <EZHINIZ

A REBDIE
FAE3SOHLUADOMI

FERETEDAZ(NYHA class IV, FiiRFEEX EELRDID
+2) FER-SEEEZ70v 7 (Mobitzll&, IIE)

EREDEEARENR DZEL—FBPIY PA-ITEHEWVWLEEE
AEAR(ZFRFHR>100) fEfEERRAR

MMFEIEDVT

BEEREEAS(EBEZE>40mmHg. #OMmM#E<1.0cm2. fE
iRIE) MS(H1ERIFIRESZE, KM, DAZZEETSHHD) y
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. .ACC/AHA guideline 2007& D

FEOBFHICHSOMY RIEROPILTY XL (gr "

2 A : N
Stepl BarRELIEDEBETH? ﬂ (Bl4irBA D Ex E % E5 157
' No i) R7ICxd DWE)

Step2 FEELEELSZIH? A ACC/AHAZAMFS31VIC
i8> Fo Al & in

' No FiliEEE

Step3 BYRIFiE y—es BREETHA

' No
yes

FEIRD T < AMETsELED ,
man—
Step4 BETHEES D FEFITA

‘ No &5 WA

StepbIcED g
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FihDEFICE S

DIMESHEDY X7 758
=) A7 F iy : KFk & L < [ZthDXKIMNE F1il§
7 15 I & Tl

RERVAI7F W : RIEA - WIZAFolh. SREDARPIAE T BT
SREAGRF1l. ERABFi. AiLBRFFM

{BY XD Fiig : ARREFN. *REAFH. BAEF
FEF. HRF

ACC/AHA guideline 2007 & D 74
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. .ACC/AHA guideline 2007& D

FEOBFHICHSOMY RIEROPILTY XL (gr "

2 A : N
Stepl BarRELIEDEBETH? ﬂ (Bl4irBA D Ex E % E5 157
' No i) R7ICxd DWE)

Step2 FEELEELSZIH? A ACC/AHAZAMFS31VIC
i8> Fo Al & in

' No FiliEEE

Step3 BYRIFiE y—es BREETHA

' No
yes

FEIRD T < AMETsELED ,
man—
Step4 BETHEES D FEFITA

‘ No &5 WA

StepbIcED .
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M E T S (Metabolic equivalents : ;EEHAE)
HAMNGBADLIZ. AMET s IATH¥*XS

RDOPZEH< 2 METs
RiEFRZ)ITS 3.3 METs
o< DEERZENS 4 METs
BULDZETS 3 METs
HEisEICENSD 3.5-4 METs
—ATREICANS 4 -5METs
29A%E 3.5 - 4METs
SxvY 6 METs

13FE9H26 HARIEH
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HEAWGADLIE. 4MET s BIRTHES
HATI7 bERTEID 2~3METs

EO2EADNTETEETITD 3~4MET

V¥ I)—CRUCTHFERTID 3~4MET

FIABRZELTHERTID 3~4MET

BRGAERUZEETEZ 100~200m HZVWTHERTIH 3~4MET
EWLH(BWEDULOHBE)ZLTHERTI D 4MET
—ATHR&BICANETID 4~5METs

BRGAERUVERET 2 BETLE>THERTID 5~6METs

BLWRIFR(BREDBE)FTESEIH 5~7METs
77



(3b) ESIEERR - REWARFR TBEFEEIOX Y'Y (METs)3R

EILDOTT P BEGI. SIfE. FT=lE L oA TOHEM

(self care) (sitting on toilet, eliminating while standing or squat

EILDTT A ¢ B
(self care) (bathing, sitting)

BILDHTT BEEBA ML, ¥F¥XEA

(self care) (dressing, undressing, standing or sitting)

IO T BREZ9 5 EAI

(self care) (eating, sitting)

EILDOHTT U J)—%BUVB I FFILTH . I

e (self care) (showering, toweling off, standing)
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(3h)ESIfERR - REWMRAR FBE;EEIODOX Y'Y (METs)® R
F COEE BFTOREE | £ : FAE. %L, &R, FEFEDTHTA

(home activities) (kitchen activity, general, (e.g., cooking, washing dishes, cleaning

XTOEE Wbk - 2B Bilg, YOO, CHIET) REFN

(home activities) (cleaning, general (straightening up, changing linen, carrying out t

X TOEE) Mkl : SIMFEITEMGLE LS TICHBMLENESR)

(home activities) (wash dishes, standing or in general (not broken into stand/walk ct

X TOEE Mk : T—JILh sz R FIT5. H<. E£EHA

(home activities) (wash dishes, clearing dishes from table, walking, light effort)

X TOEE RN TS 2. FEFEDFHT

(home activities) (vacuuming, general, moderate effort)

RTOE BHAOE : H— b EESBELEDEMEAL LTS, THOHTEMES

A (home activities) (food shopping with or without a grocery cart, standing or walking)
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ST ST 1 RO

L (walking) (walking, household)
2.0 1T 47 : 3.2km/FFRiE. KELGHE. BE. LTEP-< Y
: (walking) (walking, less than 2.0 mph, level, strolling, very slow)
28 H1T H1T : 3.2km/EE. o< Y, F 5 TEULVHEE
] (walking) (walking, 2.0 mph, level, slow pace, firm surface)
a5 B s
] (walking) (walking for pleasure (Taylor Code 010))
o5 BT FNSEONRETH . EONRDSHFOARIMBETH <
] (walking) (walking from house to car or bus, from car or bus to go places, fro
o5 B B D& BV THRCRBORETH|
] (walking) (walking to neighbor’s house or family’s house for social reasons)
30 21T y ) &5
] (walking) (walking the dog)
30 21T 1T 1 4.0km/BF. T 5 TELVHEE
. (walking) (walking, 2.5 mph, level, firm surface)
33 51T BT 1 4.0km/BE. FYIR
] (walking) (walking, 2.5 mph, downhill)
35 ST $1T 1 4.5-5.1km/BF. [FEFEDES, F o TEULVME
- (walking) (walking, 2.8 to 3.2 mph, level, moderate pace, firm surface)
43 B $17 1 5.6km/F, EL. 5 TELVBE. EMENTSC
: (walking) (walking, 3.5 mph, level, brisk, firm surface, walking for exercise)
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(32) BRI - SREFRFFR

2.0

4.0

2.3

3.5

4.0

8.8

XTOFEH
(home activities)

RTOED
(home activities)

RTOER
(home activities)

ST

BiRE

(bicycling)

ST
(walking)

ST
(walking)

R REVMETT. KEOFE. FERFREDHIH

(laundry, hanging wash, washing clothes by hand, moderate effort)

RE RKEZHROHS. VavIYvIICKEZEDD. RELDZR OIS, Hi72H5

(laundry, putting away clothes, gathering clothes to pack, putting away laundry, implied walking)

(walking)

e EEIDX v ) (METs) &

R REVETI. TEEEED, EERCZERICANS., A —YT5—ADMMEY. KEDFik
Ly, S Zz8L. REGFHN

(laundry, fold or hang clothes, put clothes in washer or dryer, packing suitcase, washing clothes by hand
implied standing, light effort)

fEERZREY 5

(descending stairs)

BEEICES © 16.1km/EFERiE. LI v—. BE.
(bicycling, <10 mph, leisure, to work or for pleasure (

EERad LS o< Y

(stair climbing, slow pace)

BEEYE £ : ELD

(stair climbing, fast pace)

13F9H26 HARIEH




BA0MHERFELEIRANE MR8

RO CTVWHSHTER END.
1. RFELAIRSE 1~1.5METs
2. =97V A LHHE—3~4METs
3. 1T (4km/ig) 3~4METs
4, I ABIR 3~4METs
5. vy —ZRAUVS 5~6METs




RO TCLWHSHEHGER>END.

1. BFEURTE 1~1.5METs
2. K—977ILbA LBHE—3~4METs
3. 17 (4km/K) 3~4METs
4. FIABIE 3~4METs
5 e

EZIX5
BEAMBADLIE. 4METsBINTHRES

v I—&BUB 3~4METs

ANy R EHHERR—57ILb 1 LEHEL D HER/AHARE W

33
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. .ACC/AHA guideline 2007& D

FEOBFHICHSOMY RIEROPILTY XL (gr "

2 A : N
Stepl BarRELIEDEBETH? ﬂ (Bl4irBA D Ex E % E5 157
' No i) R7ICxd DWE)

Step2 FEELEELSZIH? A ACC/AHAZAMFS31VIC
i8> Fo Al & in

' No FiliEEE

Step3 BYRIFiE y—es BREETHA

' No
yes

FEIRD T < AMETsELED ,
man—
Step4 BETHEES D FEFITA

‘ No &5 WA

Step5l«':i§.33 84
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CC/AHA guideline 2007&D

FEDRFICHITBDIEY A7EEBO7ZIVIAVX (Step 5)

1E )2 B
No > WIS A8
Steps SHEULOD 1-2IHE® BEEREIY RIERE L
EEMJZQEE..EE@JZQE% Jr
FEFEHA
thesmr Y 24 Fiff m%guzaim
mgim

lm%?ﬂﬁ

:L.\?EI&EZI yha-ib bt?ﬁﬁs B iE M

Eﬂﬁﬁbgbéjﬁﬁb H23WIESEEHH T D 2 aEEtEhH

BIERIIRRREZTER B EEREEES 85
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iR Y A7 EF
& T 1O 7% 58 D BEE

REELERE HD5VWIDAF2DEEE

i I 5 P B D B 1

WERIE
BAZE




CC/AHA guideline 2007&D

FEDRFICHITBDIEY A7EEBO7ZIVIAVX (Step 5)

1E )2 B
No > WIS A8
Steps SHEULOD 1-2IHE® BEEREIY RIERE L
EEMJZQEE..EE@JZQE% Jr
FEFEHA
thesmr Y 24 Fiff m%guzaim
mgim

lm%?ﬂﬁ

:L.\?EI&EZI yha-ib bt?ﬁﬁs B iE M

Eﬂﬁﬁbgbéjﬁﬁb H23WIESEEHH T D 2 aEEtEhH

BIREHRRRATIR  pruarEEREEEE a7
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FihDEFICE S

DIMESHEDY X7 758
=) A7 F iy : KFk & L < [ZthDXKIMNE F1il§
7 15 I & Tl

RERVAI7F W : RIEA - WIZAFolh. SREDARPIAE T BT
SREAGRF1l. ERABFi. AiLBRFFM

{BY XD Fiig : ARREFN. *REAFH. BAEF
FEF. HRF

ACC/AHA guideline 2007 & D a3
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CC/AHA guideline 2007&D

FEDRFICHITBDIEY A7EEBO7ZIVIAVX (Step 5)

1E )2 B
No > WIS A8
Steps SHEULOD 1-2IHE® BEEREIY RIERE L
EEMJZQEE..EE@JZQE% Jr
FEFEHA
thesmr Y 24 Fiff m%guzaim
mgim

lm%?ﬂﬁ

,uﬂa&*é: JIN =LA bT?ﬁﬁs B &M
%ﬂﬁﬁbgbéjﬁﬁb 53 WISEESHHED 3 EHEED
BIERIIRRREZTER B EEREEES 89
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JEDIEFIBICHB TR R7ERDO7IVIAY XL ACC/AHA guideline 2007&D

yes
REDBESIHDETAL g FRUZICHTZNE) — DOEAMEOURIHE —
No &Y R Eii . KB 5L < REOXMEEH
yes MEFH  FEOETEE
Step2 BELESHBIH ? —) ACC/AHAZ A RS1vic

in > ToRTili & iR R FilizEE | PEEYRIFR :  REEN - MENFH. WB)ARARRE R
MIAERFE. BENBTFE, RILBRFE

‘No

yes ') 27 Fiils : RREFR,. FREFH. SREFR
step3 BY 25 — FREFHA i X AEFl. NAKFilh )
No s ~
‘ 7 EEIDER ~
yes AREFDEE
Step4 ERDG< AMETSELLD sy 3wz FE30EROMI
<} :
MR e O = ERM|EDFL(NYHA class IV, FRREXEELTOLRL) FERBER
: E70v ¥ (MobitzlI&, 1IIE)
‘ No 3 3 UM A8 R DEEFRE DEL— A3 Y b O—/LTEEV LSRR (A
HR>100) IR IR
N v | wReEOVT
HBRFRRY R 7R F . | BE#ZEAS(ERE>40mmHg. #OER<1.0cm2. ERKE) MS(ZHERE
ENEMEEDORE KREEDIFE $3WIDLDFLOBE i IREZE, K, DAZZEETIHD)
ROEEESONE  EEAE ERe AN Y,
\ RBICLTWS 1 MET
Step5 3mBELEOD 1-2IEE® . REVkEAEIS 1.5 METs
BRFEHIY 2 IR F : 5L somes< 2 METs
 / i REEEN3 3 METs
[ \ | / BEULD%ETS 3 METs
MEF REEY 2 Fil MEFE s PSR vIREENS 4 METs
FREHA FESSZRE (6~7km/h)TH(33 4 METs
/ - yaxyy 6 METs
P »rO— . BiEBi%E Y
EEAHHEDS AR S R TS e %v9K9YvJ 10 METs
BEEIRRREEER S3BAKEEREEEE 90
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Guidelines for pre-operative cardiac risk assessment and
perioperative cardiac management in non-cardiac surgery

The Task Force for Preoperative Cardiac Risk Assessment and Perioperative Cardiac Management
in Non-cardiac Surgery of the European Society of Cardiology (ESC) and endorsed by the European

Society of Anaesthesiology (ESA) ESC/ ESA 201 0

European Journal of Anaesthesiology 2010, 27:92-137 o



Step 2

Step 3

Step 4

Step 5

In patients with a poor functional capacity

consider the risk of the surgical procedure

One of active or unstable
cardiac conditions (table 12)

Determine the risk of the _m_>
surgical procedure (table 4)

Intermediate or high

Y

Consider the functional
capacity of the patient

Intermediate-
risk surgery

High-risk

surgery

Patient or surgical specific factors dicatate the strategy, and do not
allow further cardiac testing or treatment. The consultant provides
recommendations on perioperative medical management, surveillance
for cardiac events and continuation of chronic cardiovascular medical
therapy.

Treatment options should be discussed in a multidisciplinary team,
involving all perioperative care physicians as interventions might have
implication on anaesthesiological and surgical care. For instance in
the presence of unstable angina, depending on the outcome of this
discussion, patients can proceed for coronary artery intervention, with
the initiation of dual-anti-platelet therapy if the index surgical
procedure can be delayed, or directly for operation if delay is
impossible with optimal medical therapy.

The consultant can identify risk factors and provide recommendations
on life style and medical therapy according to the ESC guidelines for
post-operative care to improve long-term outcome.

In patients with coronary artery disease or risk factor(s), statin therapy and

_m [a titrated low-dose beta-blocker regimen can be initiated prior to surgery.

Statin therapy and a titrated low-dose beta-blocker regimen appears
appropriate prior to surgery.

In patients with systolic LV dysfunction ACE-inhibitors are
recommended prior to surgery.

In patients with one or more cardiac risk factors a pre-operative
baseline ECG is recommended to monitor changes during the
perioperative period.
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Steps U o - -~ U - Q - I OCed =S © ~Uidic

High-risk
surgery

l

Step 6 Cardiac risk factors (table 13) {—»

_l

Consider non-invasive testing. Non-
invasive testing can also be considered
prior to any surgical procedure for patient
counselling, change of perioperative
management in relation to type of
surgery and anaesthesia technique

No/mild/
moderate

Step 7
ischaemia

Extensive
stress-induced
ischaemia

Interpretation of non-invasive
stress test results

stress-induced

|

-

I I | uncti =InnNioI r
recommended prior to surgery.

In patients with one or more cardiac risk factors a pre-operative
baseline ECG is recommended to monitor changes during the
perioperative period.

Statin therapy and a titrated low-dose beta-blocker regimen are
recommended prior to surgery. In patients with systolic LV dysfunction
ACE-inhibitors are recommended prior to surgery.

Proceed with the planned surgical procedure, it is recommended to initiate
statin therapy and a titrated low dose beta-blocker regimen.

r

-

An individualized perioperative management is recommended
considering the potential benefit of the proposed surgical procedure
compared with the predicted adverse outcome, and the effect of
medical therapy and/or coronary revascularization.

Bare metal stent:
Balloon angioplasty:

Surgery can be performed

> 2 weeks after intervention
with continuation
of aspirin treatment.

Surgery can be performed
> 6 weeks after intervention.

Dual anti-platelet therapy
should be continued for
at least 6 weeks, preferable

up to 3 months.

this period dual anti-platelet
therapy is recommended

Surgery can be performed

Drug-eluting stent:

within 12 months after
intervention, during
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recommended prior to surgery. In patients with systolic ystunction
ACE-inhibitors are recommended prior to surgery.

Consider non-invasive testing. Non- -
invasive testing can also be considered No/mild/ Proceed with the planned surgical procedure, itis recommended to initiate

prior to any surgical procedure for patient moderate statin therapy and a titrated low dose beta-blocker regimen.

counselling, change of perioperative stress-induced
management in relation to type of ischaemia

surgery and anaesthesia technique

Extensive An individualized perioperative management is recommended
Interpretation of non-invasive $ e considering the potential benefit of the proposed surgical procedure
stress-induce compared with the predicted adverse outcome, and the effect of

stress test results ischaemia medical therapy and/or coronary revascularization.

. Bare metal stent:
Balloon angioplasty: Surgery can be performed
Surgery can be performed > 6 weeks after intervention.

Drug-eluting stent:
Surgery can be performed
within 12 months after
intervention, during
this period dual anti-platelet
therapy is recommended

> 2 weeks after intervention Dual anti-platelet therapy
with continuation should be continued for
of aspirin treatment. at least 6 weeks, preferable
up to 3 months.

If applicable, discuss the continuation of chronic aspirin therapy.
S Discontinuation of aspirin therapy should be considered only in those
patients in which haemostasis is difficult to control during surgery.

Y

' of pre-operative cardiac risk evaluation and perioperative management.

13F9H26 HARIEH



FEDBFHICHITZDEYRIERBO7IIYZXL  ESC/ESA guideline 2010 &9

yes

Step1 RESLELHORENH? ——————p e (REHORESESR - EEHEHE ~N
iy 27 IS 3 0E)
‘ No AEOREETS 1.5 METs
yes i
Step2 FRELLRERE? ————— EEGF—LOLETHEREORGEAE — Aligas o aliEe
‘ No BEULD%ETS 3 METs
A PEERZEENS 4 METs
- 1 Z LS e -~ ~ | £
Step3 FHOESEICES e — T 152 R TY 2T ERELT, : _ ok
PS nmEasEovzssE H1 K51 Vicioleialie LT FRME N FibZRER (6~7km/h)THIFS )
‘ Y 2 FilLLE
> 4METs BHIREEPYRIDOHZEETIE
Step4 B —————— )
> RN R RYFVPEBELTOY Hh—DiliFiBE%E FHoEHEICED
‘ <4METs ( MEF i DIMESHEDY X775 \
' R FVPEBELTOY H—DiliiiREEitE
Step5 FiioBEICE D FEFEY 2T Fili ) ERRMTLTRACERMERONMRS EiltE =Y 29 Fifi : KEIR b U < B XMEF i
DNESHEDY RV N5E 128l E®dDcardiac risk factorsTil& FEMEFl
HIBECGEHHECGE=Y—%
‘ EURIFifi
Sten6 Cardine v 2T 29 F Y PERARATOY H—OWiiES EHE FERYAIFE : BEA- ngﬁﬁ‘ SREIBRPAIE SRS
epb6 Cardiac risk factors ) RIS I ACEEEEDHIES & SRERERFT. ERAMF. AILRFR
3ELE
‘ {BY R Eifi . RBETN. AREEH. GNEEE
T TV o U — Q ILEEM. NEEH P,
EEAHHED S TR mADEL Sy
ottt BHWEANLARATEENS | AFFVPEREATOvN-E TETTER
HIBANEEREEEE RSN an . (_*ﬁiﬁv;F*E’&'b\’;iﬁ’w?gﬁ
1Ly
DBEFTAMELT
i , T OEEQBET e omEEy1s e REOHLIAOMI & DHENOES
APLARFTESORBTRMABENE | pmins s ouBROGRRESE ERBIEDRS(NYHA class IV. SHRERIZELS
. DDEL) FEREEEE70Y 7 (MobitzllE, NIE)
— Cardiac risk factors ~N
RDIE | ERMDEERRR DEL— MOy FO-LTELEWE
DEEZOMESR D PCl CABG EHTREIR(REFHFHR>100) SRR
Bz, TIA WS <1.0cm2, fERME) MS(HIERTRES, KM, DF2
TREERE (JLPF=Y > 1.87mg/dl or JLPFZYIIYTPSVR < * \’éi?éﬁw) )
60mli/min)
\ 1YY 1U YREROBRA ) F1il§ 95
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‘ ssmvzremn:  ESC/ESA guideline 2010 &b

> AMETs BEHREEPLPYRIDHHEETII
St ee—)
EETE6E 29 FUPERRBTOY Hh—OHIRSE

‘ =4METs
_ ZYFUPERELTOY H—ORNRS EME
: ;fmi;aul:;a FEEVAIFM rEA L TIZACEHSEDHiES e
DMERHEDY R 5 128l Edcardiac risk factorsTis

IMECGEPRECGE=—Y—%&
‘ =Y AT Fils

S 28T 29 FVPERER 7O Y H—OfiAiigS & i
Cardiac risk factors mmmm—) W2 TIRACEE SR OIS EHE
‘ 3ELLE

AIREGEBETIE 7 AEY V&
s E

F il .

13F9H26 HARIEH




ESC/ESA guideline 201

EEHIREEPYRIOBZEETIR
A T pERER7OY H—DiiFiir5%E

AT FpERER7TAY h—OHiiE S EiR
=) EZENHEALTIIACEHEEDITRIIRS TR
1 DBl EdDcardiac risk factorsTid

fFMECG LT RECGE=—Y—%

A FpERER7OYH—DHRiRES S
ERNEF S TIRACEREEDHRS £itE

AELEEcR ) ALY U
BEEES

F iy
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rPAEYY
1. PRAEV Y ERYFRI2EBEICEHHSNS

2. ELDCITPRLNEZIRVI D, KLNZSISEIT
DT TRTL

3. 7AEVYORLBEMEDEREDINY FREEZ 3
fSIEVYI DT, AL DPAEY Y E#EESNTVS
BHERBF7ZAEY VE#FEINE

4. 7 AV ViETHRENTY FfA—-ILD EMEE S5
SDHHILZRETT S

ESC/ESA guideline 2010 &b

72— DREL & 77—V BRREGFD MR RN 98



I dDN L —EEITS
(EAEZA70OYH—
A9F> ACEPHE=E

IR Pt 0D R HATEG: AR SE

fEEsEANEICET LT
AtrE DS HEEDF R ERIIC
ARYFY. BERRFEDLTS DE (1
TL&EODD?,
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case control retrospective study CHZEEEIFTACEIE{EMED & BRI
HS5hic

stratified analysisTISACEI&{EIME & DRBICEHEIIRWEEY, EMAEER
RIBDEFEULTIEERIH I

ACEI/ARB ¢& fIERAIDHBAEDHZHMEMEIE DPI L

AANA J. 2013 Apr;81(2):133-40.
Pathophysiology and management of angiotensin-converting enzyme inhibitor-associated refractory
hypotension during the perioperative period. 102
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ACE ARB fliR{E/E

Perioperative use of ACE inhibitors carries a risk of severe hypotension under
anaesthesia, in particular following induction and concomitant B-blocker use.

Hypotension is less frequent when ACE inhibitors are discontinued the day before surgery.

Although this remains debated, ACE inhibitor withdrawal may be considered 24 h before
surgery when they are prescribed for hypertension.

They should be resumed after surgery as soon as volume is stable.

The risk of hypotension is at least as high with angiotensin receptor blockers (ARBS)
as with ACE inhibitors, and the response to vasopressors may be impaired.

In patients with LV systolic dysfunction who are in a stable clinical condition, it seems
reasonable to continue ACE inhibitors during the perioperative period under close monitoring.

When LV dysfunction is discovered during pre-operative evaluation in untreated patients in
stable condition, surgery should be postponed, if possible, to introduce ACE inhibitors and
B-blockers as recommended by the ESC Guidelines on heart failure.

Guidelines for pre-operative cardiac risk assessment and perioperative cardiac

management in non-cardiac surgery ESC/ESA 2010 103
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ACE ARB iR {E I ED X%
ACE({BIEF4H)

70R%tE HIAREVIRRiTZFE HFRBOITEHLGL
BEE SlEESENE. FERLMTHREBSHELG UL
ACEFEZE®D lisinoprilz40mgliRARTF{iiLiH & Ik
AL (EEREGICARFAGERALTVS)

AERIME 157/79

RERRE S49Y75.L 2mg

MEEAERME 150/75

AANA J. 2013 Apr;81(2):133-40.
Pathophysiology and management of angiotensin-converting enzyme inhibitor-associated refractory
hypotension during the perioperative period. 105
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ACE{&Im 7455

AZE| | BAER| WBREA| [EA6%E BA7090k OiE=E

7x9Z)V 125mg
YRA1> 100mg
7aKR7x—IJL 180mg
SCC 100mg

7x=0L7YJ> 0.1mg

157

150
HR 57-95 bpm

—nomwm——p> .

72x=L7VY
bl 92 aft 80
75  tR7LLvmER 1.25mg 708

RAVRYUVTAYE 63

42

79

54
I7xRIY
FiliFba a5t FiliREr  FiliEE

90mg
I7xRYV2A¥

AANA J. 2013 Apr;81(2):133-40.
Pathophysiology and management of angiotensin-converting enzyme inhibitor-associated refractory

hypotension during the perioperative period. 106
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ACE ARB fifsR{EIFE DX %

this hypotension can be refractory to traditional
interventions such as administration of a fluid

bolus, ephedrine, or phenylephrine.

Vasopressin and methylene blue have been

found to be effective treatments for ACE inhibitor-
associated refractory hypotension.

AANA J. 2013 Apr;81(2):133-40.
Pathophysiology and management of angiotensin-converting enzyme

inhibitor-associated refractory hypotension during the perioperative period.107




FirSHHICACEI/ARBZHRH
FREROEMED & EERIS ?

HERICWPICIED DB~
ELB>75ACEI/ARBEZIRRALTW:




ACE ARB fifsr{E I E DX %

Adequate IV
preload before induction

Multifactorial Model and Treatment
v ol A bproaches of Refractory
Hypotension in a Patient Who Took
an ACE Inhibitor the Day of Surgery

Continue general
anesthesia with desflurane

Treat hypotension with
combination of glycopyrrolate,

‘)
epinephrine

If refractory hypotension
occurs, treat with either

norepinephrine or AVP Case Rep Anesthesiol. 2013; 2013: 723815.




ACE ARB fifsR{E I E DX %

ERLOVERE20
IV 7L v E LT208 i/ TmL
REH3

Adequate IV
preload before induction

Induce general
anesthesia with etomidate

ACLS Pulseless Arrest
40U IV/IO

Continue general

anesthesia with desflurane HEEHZEE Vol.32 No4. 479 . 2012 FXHHIE

rE8RBROT7T717F%—,
WHEROEUTHNEDEEIRSNBEVWESE
Treat hypotension with ] “v 7’ b :J yzgfﬁ’éﬁg b‘

combination of glycopyrrolate,

phenylephrine, and ephedrine m,:l_: ‘:,;E U "c 2~5¥ﬁ'i€ﬁ D ﬁ bj-g.g.

epinephrine

~INV T LI VFERS (0.01~0.04 U/ —

If refractory hypoten.

occurs, treat with eitl ".r 1 OU/50m| [CHFIRLT O.ZU/ml
norepinephrine 0 3m|/hr = 0.0] U/ﬁ

S ) 110
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ACE ARB fifsR{E I E DX E

HABEKRBERFSE31E HIERFSEE Vol.32 No4. 479 . 2012 MMAIE
M SHBRO7rF7147F—,

PRLFYIVVIESTEIRODNEGRSNIGWE S

(B70v7h—. ACEIHEZRIRRAEEE TP FLFIYVIBIRETZF77F 90—y 78)

>71bAd>1~5mgiFE. €DES5~15ug/R TRTEATHE

CORESHOBESLIA 1U=1mg |1mg/50ml IKERLT 20ug/ml
10mi/hr = 3ug/%

721% 1= M =
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WBET, ECDIV=v7(CHEVWTHH., EENLGRENSD. 2,000HHT 5DTEITDHB S
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ZhEE « R HILED X RRUARKREONLE ENREKONENE RILVEVRETA

J
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BERIMERICES M DRFEO7O—Fv—F HPFERBFFE 2008

Step 1 |FDEFil WRFi Fili
e L E R
Step 2 |REmM{THEEHORE 5L |IER
SRR PCl:evﬁ&E%E%Tﬁﬁgﬁb ?iilﬁ
FRIIE, FE 2 MiTEEE CABG:EiRT 57 D%
S5 EEBHI
CABG: ik 57 MMEA
Step 3 | 2FLIAICEEIINER EEONEEBUEIERELGL F il
EBEBNREHD or EERICEEHD
sl EMEMEEY R
Step 4 Step 5 Step 6
FE30HLNDA M DEIEE BEBDIE(CCSIlorllE) REQRERDEW
— e REREEQRICLS —
B ARES R S FRERLE PEE, ! DEERE
— 1" sEmiEccsiliorVE) ;:gﬁf‘;gﬁ o
FREBEDFLBD Pty
REE
~ T2 DREGHEZEI LYPITVIHFDLRBFHDIRT —
BY R (DEAsHE 5% L) Step 6 Step 7
A ELESFH(SICHRE) =
KEDIR, EMEF il BB BRI
RN MEE
KEORE, EMENES RISEER BT (<4METs) >4METs {ET(<4METs) >4METs
Y 29 (DR HHE 5%FKE)
RN AR PR IR {BY 22 (DRAHHE 1%5K%E) SR EE FOREROWARY 2 (% 2)
L pE ARSEF
(SR A X hEEi
BENHER EIPIRS Kt I b B e
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S i ) T AT L i

113

13F9H26 HARIEH
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Step 1 |JEDEF ROFil Fifi
S ERER
Step 2 | EmiTERHDERE SR |IER
EIREF PCIl:65 B &E%ﬁ%‘f‘ﬁﬂgﬁ L ?ﬁﬁ
FEIHE, R L M{TERA CABG:RIIRT 57 kD%
5L EiZiBHI
CABG:##ikY 57 hMER
Step 3 | 2FLIAICBEIRERS EEOGDEELBUKERELLGL F i HB
B =
EBEHDERESD or ERICEILHD HH
EE 1
EEEL EMHEMEEYRD H
Step 4 Step 5 Step 6
SE30ALIADO S DEHEE BEPHE(CCSlorlIE) REQEEMDEWV
ot = FEREQEICES A
ok )] R A = FRERDE nes . DERRE
— BEHOE(CCSIIorIVE) ;‘;gﬁf;’:ﬁ B
ERBEDRLBD R SOmE
RER
~ R2 DBEHEZECLDPTVWELMRFHROVRY —
&Y 27 (DRABHE 5%5LE) Step 6 Step 7
AELRAEH(HICERE) — re———
KEIOF, M EF ekl =
R MEE
AEOWE, BIEfE S RIS {ET (<4METs) >4METs {ET (<4METs) >4METs
iy 22 (RS HHE 5%EE)
BRERERE ABEE
RERRP, R PI e
BN IR Ke N X B e /s
TR B2 e £
\_ eEARER F BEIIRE Fif§
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CCS Angina Grading Scale
995X 1
HEORFEE., EXITBEDHTPERLETRRODAEEZERISBW.AE
[CL3. LZ7YI—Y3arvicL3, &@ah BLWwh, b, FRFRSIWEKIC
[FRDFRIEZEL S.

7292

HEORGFZEHIELBHSHIRENS.SSROSHTIEE BERLER. RED
2D, BH5VWEREVPES, HEAT. FARERT IR ERER2BEUADET
FERBBELACIDFEEDETS.FF27AY 7(200m) ZiE X 51T
D5V B1EPZEXSIRELAICE>THERIOFEFEELS.

72923
HEZEDIEEFL SHRINS.SEDES, KETD1~-270 v 7
(100~200m) DFiH1Tv 1 DR LAICS DRD FiFeEIT.

7294
WHESEMESERG LICETELVWRFRBICHORIERE #52LHdH 5.
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JEDIEFIBICHB TR R7ERDO7IVIAY XL ACC/AHA guideline 2007&D

yes
REDBESIHDETAL g FRUZICHTZNE) — DOEAMEOURIHE —
No &Y R Eii . KB 5L < REOXMEEH
yes MEFH  FEOETEE
Step2 BELESHBIH ? —) ACC/AHAZ A RS1vic

in > ToRTili & iR R FilizEE | PEEYRIFR :  REEN - MENFH. WB)ARARRE R
e MIAERFE. BENBTFE, RILBRFE

‘No

yes ') 27 Fiils : RREFR,. FREFH. SREFR
step3 BY 29 Eil — EPTTN e N AEFi. NEFh )
No s ~
‘ 7 EEIDER ~
yes ARZEIRDEE
Step4 AERDE< AMETSLLLED ) 3254, FAEIOALADOMI
<} :
e | #rmECRSNYHA class IV, FRREXEELHEOLTL) RERBER
: 270 % (MobitzII&, 1HIE)
‘ No 33 \L\2 e R DEEFRE DEL— A3 Y b O—/LTEEV LSRR (A
HR>100) & IERIR
N V| swmsEoVT
HBRFRRY R 7R F . | BE#ZEAS(ERE>40mmHg. #OER<1.0cm2. ERKE) MS(ZHERE
EOEOESORE RREECFE B3VROFL0RE | | | REM. %M. DF2EETIH0)
ROEWEORE  IBEH BF2 L\ y,
\ ZBICLTWS 1 MET
Step5 3EBELLD 1-2 56D . REV®REZIS 1.5 METs
BREERIY RV F : 5V momzs¢ 2 METs
 / * REE8NZ 3 METs
I \ | / BHEUDETS 3 METs
MEF REEY 2 Fil MEFE s PSR vIREENS 4 METs
FREHA FHERER (6~7km/h)TH}3 4 METs
/ - yaxyvy 6 METs
'~ -~ — N B‘n\\ g . ~ .
EEAHHEDS AR S R TS e %v9K9YvJ 10 METs
BEEHRERAEETE 53 BANBRREEEE 119
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Step 1 |FDEFil WRFi Fili
e L E R
Step 2 |REmM{THEEHORE 5L |IER
SRR PCl:evﬁ&E%E%Tﬁﬁgﬁb ?iilﬁ
FRIIE, FE 2 MiTEEE CABG:EiRT 57 D%
S5 EEBHI
CABG: ik 57 MMEA
Step 3 | 2FLIAICEEIINER EEONEEBUEIERELGL F il
EBEBNREHD or EERICEEHD
sl EMEMEEY R
Step 4 Step 5 Step 6
FE30HLNDA M DEIEE BEBDIE(CCSIlorllE) REQRERDEW
— e REREEQRICLS —
B ARES R S FRERLE PEE, ! DEERE
— 1" sEmiEccsiliorVE) ;:gﬁf‘;gﬁ o
FREBEDFLBD Pty
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~ T2 DREGHEZEI LYPITVIHFDLRBFHDIRT —
BY R (DEAsHE 5% L) Step 6 Step 7
A ELESFH(SICHRE) =
KEDIR, EMEF il BB BRI
RN MEE
KEORE, EMENES RISEER BT (<4METs) >4METs {ET(<4METs) >4METs
Y 29 (DR HHE 5%FKE)
RN AR PR IR {BY 22 (DRAHHE 1%5K%E) SR EE FOREROWARY 2 (% 2)
L pE ARSEF
(SR A X hEEi
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yes

Stepl RANPELHCETAN? —————p e (FEROBEGESR - EEHERE N
#i®Y 22 IcH T 3 0E)
‘ No BEOREETS 1.5 METs
yes *
Step2 FREGLEBAE? ee———  EERF-LOSRTHEREOREE AR — ROPEHS 2 METs
‘ No BHULDETS 3 METs
A PEERZEENS 4 METs
- 1 Z LS e -~ ~ | £
Step3 FHOBEHEICLS ey, HHIT 152 N TY RS EFEL T , _ Sk
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‘ FREEY X5 FHLLE
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1Ly
DEEETFAMZELT
i , s T OREQEHT e omEEy1s e REOHLIAOMI & DHENOES
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. DOLERL) FEIFEEEZ70Y ¥ (MobitzllE, IIE)
— Cardiac risk factors ~N
RDIE | ERMEODEERER DEL— DAY FO-LTELBWE
DEIEEDES D PCl CABG EHTREIR(REFHFHR>100) SRR
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AR EAREFFEIIRE G EEERGEIREE T (ST ESDiRMTEZE
BESRER

HABESYS 2008 BHEHIMER:
ACC/AHA 2007 ESC/ESA 2010

- SEEMEE ~N M AREBIDVEBIRE —
FREBDIE o
RRERDE
SE30HLAOMI T
SER|ELFLNYHA class IV, FRRERRELROOFE) RERSER RIESOREAOMI & (bERNE
£70v 2 (MobitzIIZ. NIE) SERMIEDFE(NYHA class IV, FRES B LS
EREOERTER GEL— b FO- L TEGW LR TR (RS AU UL AR S L S
HR>100) fiEfiE{ErRRR EREDEERENR DEL—MD I MO-ILTELGWE
SBREDVT SRR (RIBIHR>100) IR
BEAEE:AS(EEE>40mmHg. #OME#E<1.0cm2., fERYE) MS (5 1EIFHF EREEEREEAS(EERE>40mmHg. #OHEE
REZE, KM, DAEZEETDIHD) <1.0cm2. fEfRYE) MS(GERFIFIRERE, Kb, DAL
9 ) \EE?%%w) )
ROEEIR®D
sS4
= : g : =
1.High-risk unstable angina or non-ST-elevation Ml 78 E RIS B2

2.Acute ST-elevation Ml PC'
3.Angina and LMT or three-vessel disease
4.Angina and two-vessel disease includes proximal LAD CABG
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PCl 8¥& AHEGHE &F

(OCURGE)
REFRDET PCl 5 FRIDEFBEHRT AT F

ITe>RZDPFRAEY VYORFLREICHANAT i
FEEORECEEEZROED I

Boden WE, O’Rourke RA, Teo KK, Hartigan PM, Maron DJ, Kostuk WJ, Knudtson M, Dada M, Casperson P, Harris CL, Chaitman BR, Shaw L, Gosselin G, Nawaz S, Title LM, Gau G, Blaustein
AS, Booth DC, Bates ER, Sper- tus JA, Berman DS, Mancini GB, Weintraub WS: Optimal medical therapy with or without PCI for stable coronary disease. N Engl J Med 2007; 356: 1503-

1516

(COURAGE)
SECYIEE I OBHIEEDOREISFERDZFBHRT
PCl 8¥& AHEaE BORICASEZRHLED > It

Boden WE, O’Rourke RA, Teo KK, Hartigan PM, Maron DJ, Kostuk WJ, Knudtson M, Dada M, Casperson P, Harris CL, Chaitman BR, Shaw L, Gosselin G, Nawaz S, Title LM,
Gau G, Blaustein AS, Booth DC, Bates ER, Spertus JA, Berman DS, Mancini GB, Weintraub WS; COURAGE Trial Research Group: Optimal medical therapy with or withou_tI 28

PCI for stable coronary disease. N Engl J Med 2007; 356: 1503-1516
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xMiameé PC IO L

EXRBREZZILEWMEY X7 EHY

1 BHREVPEN FMTREURREZZ I LWV 2 BEEL EDEBY R IVRZECHR
EEICHTSIEMARE PC | O LR

(COURAGE trial)

—RFHIE E (£IERIE T, DEEE) (3,58 Mia#E: 19.0%,P C |
it 18.5%(p =0.62) THE=ZRHT

Boden WE, O’Rourke RA, Teo KK, Hartigan PM, Maron DJ, Kostuk WJ, Knudtson M, Dada M, Casperson P, Harris CL, Chaitman BR, Shaw L, Gosselin G, Nawaz S, Title LM,
Gau G, Blaustein AS, Booth DC, Bates ER, Spertus JA, Berman DS, Mancini GB, Weintraub WS; COURAGE Trial Research Group: Optimal medical therapy with or without
PCI for stable coronary disease. N Engl J Med 2007; 356: 1503-1516
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CABGcPC

EEXRBREZZILBVWEY A7 EH

(CREDO-Kyoto)

1 HEADEERIREZR S SBRBREEETIE, CABG (& DES Z{£HUL
5V PCl EHEBRULTEMFPRIERIFGERICHS

2 BFEATHEERDPREZR SBRE - BRHEE TIE,DES ZfERAL
T\ PCI &L LT CABG I3 £ FRUSNREEI S

Kimur T Mor , Furukawa Y, Nakagawa Y, Shizuta S, Ehara N, Taniguchi R, Doi T, Nishiyama K, Ozasa N, Saito N, Hoshino K, Mitsuoka H, Abe M, Toma M, Tamura T, Haruna Y, Imai Y,
eramukai S, F sh- ima M, Kita T: Long-term outcomes of coronary-artery bypass graft surgery versus percutaneous coronary intervention for multivessel coronary artery disease
in the bare metal stent era. Circulation 2008; 118: S199-S209
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CABGEPCI sxnmrzeavsy 2o5m

( SYNTAX trial)
PCI [CEEN CABG BREZEANRY 2BV &N 5,3 RAEEE
REBEHIRERBPHREEZFISIBEIC BVWTR,SIEHEE
CABG HiFH#RRTH S

CABG BTl SYNTAX ROPICEFE < 1RV hREEH —
ETCHHOIDICT LT,PCI B#TIESYNTAX ROA7HEWVZFE
ANV MBS DH T

The Lancet, , Pages 629 - 638, 23 February 2013

Coronary artery bypass graft surgery versus percutaneous coronary intervention in patient
disease: 5-year follow-up of the randomised, clinical SYNTAX trial
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