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STEMISTEMI

Informed ConsentInformed Consent

CAGCAG

RandomizationRandomization

PCI (PCI (stentingstenting) ) 
with with PercuSurgePercuSurge

LVGLVG

PCI (PCI (stentingstenting) ) 
without protectionwithout protection

LVGLVG

180180--day FU (day FU (angioangio, clinical), clinical)

Trial Design Eligible for this study
>18 yrs
<12hrs from onset
culprit LAD, LCx, RCA

Exclusion criteria
LMT disease
ref diameter < 2.5 mm
Cardio pulmonary arrest

180180--day FU (day FU (angioangio, clinical), clinical)

14~3014~30--day FU (day FU (angioangio, clinical), clinical) 14~3014~30--day FU (day FU (angioangio, clinical), clinical)



Primary Endpoints
Final myocardial perfusion after 
primary PCI

TIMI flow
CTFC
Blush score

Myocardial damage
CK, CK-MB, Troponin T
ST resolution
LVEF, LVEDV



Secondary Endpoints

Rate of complications related to 
protection device
MACE at 6 months



Patient Enrollment
n=341

30-day F/U
n=289

6 month F/U
n= 328

Cardiac Death
Protected: 3
Unprotected: 5
Non-Cardiac Death
Protected: 2
Unprotected: 3

Cardiac Death
Protected: 4
Unprotected: 1
Non-Cardiac Death
Protected: 2
Unprotected: 3
Unknown
Protected: 8
Unprotected: 8

Clinical Only

Protected Unprotected
29 (16.8%) 24 (14.3%)

Clinical Only

Protected Unprotected
29 (16.8%) 24 (14.3%)

Angiographic and Clinical

Protected Unprotected
125 (72.3%) 124 (73.8%)

Angiographic and Clinical

Protected Unprotected
125 (72.3%) 124 (73.8%)

Patient Flow



Protected Unprotected p 
value

Age, yearsAge, years 63.5 63.5 ±± 12.312.3 64.7 64.7 ±±
11.111.1 NSNS
Male, %Male, % 78.678.6 72.972.9 NSNS
Hypertension, %Hypertension, % 42.242.2 44.144.1 NSNS
HyperlipidemiaHyperlipidemia, %, % 32.932.9 32.932.9 NSNS
Diabetes, %Diabetes, % 31.831.8 32.332.3 NS NS 
Smoking, %Smoking, % 51.451.4 49.449.4 NSNS
Family history, %Family history, % 4.64.6 4.14.1 NSNS
History of MI, %History of MI, % 1.71.7 2.92.9 NSNS
KillipKillip class II class II –– IV, %IV, % 2.32.3 0.00.0 NSNS
Chest pain to Hosp., hrsChest pain to Hosp., hrs 4.2 4.2 ±± 2.82.8 4.4 4.4 ±± 3.43.4 NSNS
CK at ER, IU/dlCK at ER, IU/dl 589589 569569 NSNS
CKCK--MB at ERMB at ER 4646 4545 NSNS

Patient Demographics

((n=165)n=165) ((n=164)n=164)



Protected    Unprotected        p
value

Vessel disease, %
1 59 58 NS
2 32 27 NS
3 9 15 NS

Target vessel, %
RCA 40 42 NS
LAD 50 48 NS
LCx 10 10 NS

Pre TIMI flow
0 44 44 NS
1 17 14 NS
2 21 19 NS
3 5 11 NS

Lesion Demographics
((n=165)n=165) ((n=164)n=164)



Protection   Unprotected     p
value

Procedural success, % 98.9 97.1 NS

Vascular Complications, % 7.0 7.5 NS

Fluorescent time (min) 26.1±11.0 22.9±11.1
0.02

Operation time (min) 29.7±18.3 29.5±18.2
NS

(n=165) ((n=164)n=164)

Procedural Results (1)



Procedural Results (2)
Protection     Unprotected      p

value

After stenting
Slow flow 7 (4.1%) 15 (8.8%) 0.07

No flow 1 (0.6%) 3 (1.7%) NS

Distal embolization 4 (2.3%) 10 (5.9%)            NS            

Post PCI
Slow flow 7 (4.1%) 13 (7.8%) 0.15

No flow 2 (1.2%) 6 (3.6%) 0.15

Slow flow or No flow 9 (5.3%) 19 (11.4%) 0.05

Distal embolization 4 (2.3%) 7 (4.1%) 0.35

Total incidence 13 (7.6%) 26 (15.5%) 0.027

(n=165) ((n=164)  n=164)  



GuardWireTM crossed the lesion, % 97
Without any procedure, % 41
With buddy wire, % 53
After balloon dilatation, % 4

Unsuccessful for crossing the lesion, % 1.2
Not performed distal protection, % 0.6

Distal embolization after GuardWireTM insertion, % 1.2

n=173

Device Performance Results



Protection    Unprotected       p 
Value

In-hospital MACE
Death 5 (3%) 7 (4.0%) NS
re-MI                              0 1 (0.6%) NS
TLR/TVR 0 1 (0.6%) NS

6 month MACE (n=160) (n=152)
Death 6 (3.8%) 4 (2.6%) NS
re-MI 0 0 NS
TLR/TVR                         17 (10.6%)     15 (9.9%) NS

((n=173)n=173) ((n=168)n=168)

Clinical Outcomes



Peak CK / CK-MB
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ST Resolution (90min)
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ST Resolution (180min)
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LVEF
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Angiographic Results
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Angiographic Results
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Corrected TIMI Frame Count
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Post-procedural Blush Score
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Blush Score at 30-day
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Blush Score at 6 month
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Post-procedural Blush Score
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Blush Score at 30-days

13.3

7.5 58.8 33.8

13.5 43.7

62.2

42.9

24.4

0% 20% 40% 60% 80% 100%

Protected

Aspiration w/o
protection

Unprotected

Blush 0&1 Blush 2 Blush 3

p=0.08

n=80

n=45

n=126



Blush Score at 6 months

11.9

9.9 46.5 43.7

12.3 44.7

47.6

43

40.5

0% 20% 40% 60% 80% 100%

Protected

Aspiration w/o
protection

Unprotected

Blush 0&1 Blush 2 Blush 3

p=0.99

n=71

n=42

n=114



Post-procedural Blush Score 
Proximal RCA
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Blush Score at 30-day
Proximal RCA
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Blush Score at 6 month
Proximal RCA
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Protected             Unprotected              p
(N=173) (N=168) value

Post Ref. Vessel Diam. (mm) 3.07±0.62 3.02±0.54 0.39
Diameter stenosis , %

pre    (n= 172, 165) 88±19 89 ±17 0.50
post  (n= 173, 168) 19.3 ±11.7 20.2 ±13.1 0.51
1Mo  (n= 144, 136) 18.0 ±14.2 18.8 ±13.8 0.64
6Mo  (n= 122, 122) 36.3 ±22.3 36.2 ±22.2 0.98

MLD, mm
pre 0.32 ±0.49 0.27±0.42 0.30
post 2.48 ±0.59 2.40 ±0.53 0.22
1Mo 2.59 ±0.66 2.47 ±0.60 0.10
6Mo 1.79±0.76 1.72 ±0.70 0.44

Binary restenosis, % 21.3 23.8 0.65

Angiographic Results
QCA at 6 month



Trial Total Enroll 
341 cases

Sub-Analysis Data Flow

CFR: 50 cases
Unroteted:25 cases
Protected: 25 cases

Pzf:  35 cases
Unroteted:16 cases
Protected: 19 cases

Eligible Flow Wire analysis
50 cases



-0.000 50.000 100.00 150.00
mmHg

BP2

APV 21 cm/s
ADPV 27 cm/s
ASPV 12 cm/s
DVSR 2.2
ESRF (-) 
CFR 1.6
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flow

(cm/sec)
Pzf



Correlation of Pzf and EF (All)
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Correlation of Pzf and EF (LAD)
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Conclusions (1)
There was no detrimental effect in patients 
with AMI regarding the usage of the 
PercuSurge™ distal protection system.

The frequency of in-hospital and 6-month 
MACE was similar among the protected and 
control groups.

The incidence of slow flow, no reflow, and 
distal embolism was lower in the group 
treated with distal protection than that of 
unprotected group.



Conclusions (2)
A higher incidence of Blush 3 post procedure 
and at 30days has been observed in the 
group treated with PercuSurgeTM, especially 
in the cases with proximal RCA lesions.

These findings may indicate that distal 
protection is beneficial in terms of prevention 
of severe flow disturbance and microvascular
myocardial perfusion.

However, further study is necessary to prove 
the clinical impact of the distal protection 
therapy on the AMI patients.


