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Significance of wavefront phenomenon in acute
myocardial infarction documented by MRI delayed image

Hiroaki Yavamoro®, Tsunesuke KounoY, Chicko [TamMoTO!
Hideo Mrura® and Masatsune KoBAYASHIY
10 Nugumo Chuo Hospitel Depariment of Cardiclogy

Abstract : MRI delayed image clearly shows wavefront phenomenon of acute myocardial infarc-
tion (AMI). In order to clarify the significance of wavefront phenomenon, we reviewed 70 AMI
cascs, Each image was divided into 60 segments, and infarct progression rate (IPR) was originally
calculated to define subendcardial infarction. We compared IPR with clinical data. Using IPR,
subendocardial group was well separated from transmural group, onset-balloon (028} time was
4.5 hr, 14.7 hr respectively (p=0.0052). Male was more common in subendaocardial group. Logistic
regression analvsis revealed factors that restrain infarction to subendocardial layers were O2B-
time, non-diabetes, and male gender. This may explain poor prognosis of female and diabetes
AMI.

Key words : wavelront phenomenon, acute myocardial infarction, onset to balloon time,
magnetic resonance imaging

Presentation : Outline of this paper was presented at 73th Annual Scientific Mecting of

Japanese Circulation Society held on 20 Mar 2009 at Osaka.

I Introduction

Acute myocardial infarction (AMI) ie now widely
treated with percutanecus coronary inlervention,
and when early recanalization of occluded coronary
artery was obtained, size of infarct become smaller,
resulting to better prognosis. Pathological examina-
tions of myocardial necrosis in recanalized case was
restricted Lo subendcardial layver even if hemor-
rhage was cccurred in necrotic zone which are often
observed when reperfusion Is obtained by urokinase
or streptokinase. Animal model of AMI with occlu-
sion/reperfusion procedure was established at late
1870's, and these studies revealed that myocardial
necrosis began at subendocardial laver and spread
to epicardial layer like wavefront of sea tide, so
these pathological phenomenon was named “wave-

front phenomenon™ "2, although such modalities as

{Received 2010. 5. 20)
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scintigraphy could not detect small size infarct.
However magnetic resonace imaging (MRI) using
gadrinium which was applied late 1990°s, clearly
shows wavefront phenomenon which has never been
detected by other modalities (figure 1). In order to
clarify the significance of wavefront phenormenon,
we reviewed AMI cases that have full enzyme data

and MRI image.
I Methods

MRI image were obtained at two weeks after
onset of AMI. Short axis images were divided Into
20 segments and each segment were further divided
to three lavers as subendocardial, middle and
epicardial layer (figure 2). Infarcted layers of each
scgment in area-at-risk (AAR) were counted, and
percentage of infact-segment in total 60 layers was
defined as infarct progression rate (I[PR). We
compared IPR with history, PCI data, and enzyme
data.

EFTREREES, Vol 3



Significance of wavefront phenomenon in acute myocardial infarction documented by MR delaved image

Il Resnits

Number of cascs were 70. Using IPR as 60 %, we
could best delinerate subendocardial MI (n=47)
from transmural MI (n=23) (figure 3) hecause onset
halloon (O2B) time was most significantly separat-
ed as 4.5hr, 14.7 hr respectively {(p=0.0032). Male
was morc common in subendocardial group than
female, 57 % ws. 23 9% respectively. Other factors
such as spontaneous reperfusion, prior collateral
and slow flow had not significant power. Logistic
regression analvsis (table 1) revealed factors that
restrain infarction to subendocardial lavers were

0O2B-time, non-diabetes, and male gender.
N Discassion

Kim?® had firstly reported the usefulness of MRI
delayed image defining 50 % of transmural extent
as AMI whose cardiac {unction could recover to
amenable degree. However, the number of 50 9 was
[airly arbitrary as far as to read the paper precisely.
We used semi-quantitative methods to define suben-
deardial infarction.

Although infarct progression rate was originally
proposed concept in this paper, we thought this
concept may have generalily to explain the vari-
etics of prognosis observed in AMI There is species
difference of myocardial progression velocity®~*
such that dogs are 6 hours, pigs are 2 hours. How-
ever in human, this velocity is very different from
case to case, leading the different prognosis which
can not predictable In many cases even if early
recanalization was obtained.

We take the onset to balloon time as most impor-
tant indicator which was the same meaning as
occlusion-reperfusion time that were generally used
in experimental setting however in clinical situa-
tions, most often used indicator was door to halloon

time.
¥  Conclusions

O2B-time is important to restrain MI to subend-
cardial layer. Females and diabetes are more sus-
ceptible to become transmural MI regardless of

0O2B-time and this may explain poor prognosis of

2010

fermnale and diabetes AMIL

igure 1; Subendocardial infarction demonstrated bv
magnetic resonace delaved enhancement image
using gadriniun:

Apleal i\-iid—vnntr]cular Basal . Verticad long-axis

Aplcu{ l\l'ld “vemiricuiar ann]

OO

Figure 2 ; 60 segments which were used to define suben-

'\ ‘ertleal long-aris . endocardial

- middle

" -epicardial

docardial infarction derived from 20 segments
analysiz often used in scincigraphy

IFR { infarct progression rate)
100

80
60

40

16 20 24 28 32
onset-balloon time{QZB)

Figure 3 ; relationship between onset-balloon time and
infarct progresion rafe

Tablel ; logistic regression analysis which shows factors
that restrain nfarction to subendocardial

layers
P Odd ratio
: 02B +lme ( >5‘m-} R (}051 R 3048 ......
male gender 0.09% 0.318
Non-Diabetes 0.065 0.358
IV multiVD : 1VD 0.143 (.357
spontaneous 0516 1.323
reperfusion: -
11
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