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Clinico-pathological
study of the mechanism
of initiation and progres-
sion of right ventricular
infarction

Nobuko KONDO*
Sadahito KUWAO
Ryuichi KIKAWADA**

To clarify the mechanism of initiation and progression of right ventricular myocardial infarction,
35 cases were examined among 236 cases of consecutively autopsied hearts. Twenty-six (52%,) of 50
cases with posterior left ventricular infarction showed right ventricular infarction, and no statistical
differences were observed in the age, gender, and number of impaired vessels among patients with and
without right ventricular infarction. However, more proximal occlusion or more extensive thrombi in the
right coronary artery did play a very important role in the genesis of the infarction and its progression.
Right ventricular dilatation was frequently associated, probably resulted from the functional disorder of
contraction and relaxation of the myocardium. Unusual asynchronous ischemia was observed in the right
ventricle concomitantly with posterior left ventricular infarction, suggesting the presence of a protective
mechanism against ischemia by the abundant collateral circulation of the right ventricle.

In conclusion, right ventricular infarction occurs only with the cease of collateral circulation due

to proximal occlusion and the presence of long thrombi in the right coronary artery.
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Table 1. Summary of the» examined cases

Number of  Site of Length of RV wall Histological findings of RV

RV dila-

thickness
(mm) CN CM WF CLM Frag

Case Age Sex impaired thrombus  occlusion

(yrs) vessels (cm) (cm) tation

LV posterior infarction with RV infarction: 26 cases (11%**)

1 55 M 3 RCA 4.5 nr + 2 nd
2 71 M 3 RCA 2.0 2.0 + 2 + + + + -
3 69 M 3 RCA 0.0 0.5 + 3 nd
4 63 F 1 RCA 2.5 0.5 + 3 - + - - -
5* 66 M 1 RCA 1.5 9.0 + 2 + + + + -
6 33 M 1 RCA 2.0 0.5 + 4 + + - - -
7 70 M 1 RCA 1.0 1.0 + 1 + + - - -
8 67 F 2 RCA 1.0 4.0 + 3 + + + - -
9 70 M 2 RCA 2.0 3.5 + 2 - + - - +
10 81 M 3 RCA 7.0 5.0 =+ 4 - + - - -
11 37 M 2 RCA 0.0 1.0 + 1 - + + - -
12 83 M 2 RCA 1.0 1.5 =+ 2 — + + - +
13 69 F 2 RCA 3.0 1.0 + 3 - + - - -
14 8 F 2 RCA 0.0 12.0 + 3 + + + - -
15 65 F 2 RCA 0.5 1.5 + 4 nd
16 74 M 3 RCA 11.5 1.5 - 4 - + - - -
17 76 M 3 RCA 2.0 0.5 + 4 - + + - -
18 80 M 3 RCA 3.0 2.0 + 2 - + + - -
19 75 M 2 RCA 3.0 2.0 - 4 nd
20 81 M 2 RCA 2.5 2.0 + 2 - + + - -
21 69 M 3 RCA 8.5 0.5 + 3 - + - - -
22 79 M 1 RCA 0.5 0.5 + 2 nd
23 79 F 0 nr nr nr - 4 - + - - -
24 83 F 0 nr nr nr + 3 + + - - -
25 78 M 2 RCA 2.5 1.0 + 1 + + + - -
26* 74 F 3 RCA 0.5 6.5 + 2 - - + - -
LV anterior infarction with RV infarction: 6 cases (2.5%%*%)
27 72 F 3 LAD 2.5 0.5 - 3 - + - - -
28 82 F 1 LAD 2.0 1.0 - 4 + + - - -
29 70 M 3 LAD 1.5 0.5 - 3 - + - - -
30 71 M 3 LAD 3.5 0.5 + 3 - + - - -
31 57 M 2 LAD 3.0 2.4 + 3 - + + - -
32 58 M 2 LAD 1.5 3.0 - 4 + + + - -
LV subendocardial infarction with RV infarction: 2 cases (0.8%%**)
33 53 M 2 RCA 15.0 1.5 + 3 nd
34 83 M 1 RCA 6.0 5.5 + 8 nd
Pure RV infarction: 1 case (0.5%%%*)
35 66 F 1 RCA 0.0 8.0 + 1 nd
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Table 1.
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Continued

Age Number of  Site of
Case ( gs) Sex impaired thrombus occlusion
¥y vessels (cm) (cm)

Length of RV dila- RV wall
tation

Histological findings of RV

thickness
(mm) CN CM WF CLM Frag

LV posterior infarction without RV infarction: 24 cases (10.2%%**)

1 67 F 1 RCA nr 0.5
2 39 M 1 RCA 5.0 3.0
3 62 M 2 RCA 2.0 3.5
4 73 F 3 RCA nr 0.5
5 75 M 1 nr nr nr
6 64 M 3 RCA 7.0 1.0
7 78 M 0 RCA nr 0.5
8 74 M 1 RCA 5.0 1.0
9 64 F 3 LCX 1.0 0.5
10 65 M 1 LCX nr nr
1 82 M 2 RCA nr nr
12 70 M 3 RCA 2.0 7.5
13 57 M 2 RCA 3.5 0.5
14 74 F 2 RCA 0.5 2.0
15 69 F 3 RCA 10.5 1.5
16 65 M 2 LCX 2.0 1.5
17 68 M 1 RCA 2.5 1.5
18 79 F 2 RCA 13.0 1.5
19 75 F 3 RCA 6.0 1.0
20 67 M 1 LAD 4.0 0.5
21 49 M 1 RCA 3.0 0.5
22 76 M 3 RCA 2.0 1.5
23 57 F 2 LCX nr 0.5
24 79 M 2 LCX 4.5 2.5

+ 2
- 2.5
- 5
+ 4
- 4
- 3.5
- 5
+ 4.5
+ 5
+ 5
+ 3
+ 8
+ 3
+ 4
+ 3
- 5
+ 4
- 5
- 3.5
- 2
+ 4
- 3
- 3.5
+ 10

LV=left ventricle; RV =right ventricle; RCA=right coronary artery ; LAD =left anterior descending artery ;
LCX =left circumflex artery; Site of thrombus=distance from the coronary orifice; CN =coagulation necrosis ;
CM =coagulative myocytolysis; WF=wavy fiber (coagulative myocytolysis with wavy arrangement); CLM=
colliquative myocytolysis; Frag=fragmentation ; nr=not recorded ; nd=not done.

*: clinically diagnosed as right ventricular infarction,
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** : percentage of total 236 myocardial infarction cases.
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(coagulation necrosis), FifZ 5 (coagulative
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(wavy fiber), [Mjii%4 (fragmentation) OFT R %
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Table 1 i3 A= 35 FlOFER, H Rk
¥, PAEMAMAL RS, AZEIBROEE, ARBEE
BXUHEBRERNTT R 2 BIUKRZE O & 4 7 FICHE
LicbDThHS.

Table 2. Frequency and types of right ventri-
cular infarction in 236 necropsied
cases of MI

Number of

Types of RV infarction cases (%)

Pure RV infarction 1 (0.4
RV infarction in LV posterior
infarction 26 (11.0)

RV infarction in LV anterior

infarction 6 (2.5)
RV infarction in LV subendo-

cardial infarction 2 (0.9

Total 35 (14.8)

MI=myocardial infarction. Other abbreviations as
in Table 1.

Table 2 icR$ 2 & <, AEEEOHEE T L4F
Fh 236 10 5 5 3541(14.8%) Tho7. ZDORN
FRITEEEERM 1 41(04%) oA TH Y, £B%
BEREZ &0+ 2 26 4 (11.0%) sl b %<, A
FEED 4% & EHd . 2 Ofh, EEEEEEC
BT 2 661(2.5%), LAETEECAHTS2
$1(0.8%) B ic. %7, AEFEDLEFIZEH
E5BI(14%) e+ &F, LDERX VSBBishizb
OWB3IF, HF—FNF —Fik BB
B, Dra-RcX I BH LB OB 1HITH
7.

SEBEREFEEISOH T, 205 b ABEE
EBPELIE b D 2641(52%) T o7z,

2. REEEOBRFESNSE (EEREEED )
bAEEEAYOAEI X 51LE) (Table 3)

L. RIEFEE

REEFH L, AEHEEEHFITITEY 705+
124 8% (5 69.2+13.4 %, # 74.0+8.11%), A=
BWEIEAHHA T 1271 67.8+9.9 2% (B 66.9+11.0
B K 69.8+6.65%) Thol (BEERL).

2. EHARLK

AEREAHH TIXFY 20109 4 (B 2.2+
08 %, % 14x1.0 %), HEFEEFEEHHITIX
194094 (58 1.7+09 &, #2.4+0.67) Th -
T(EEERL).
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Table 3. Summary of left ventricular posterior infarction with and without right ventri-
cular infarction

Number of Age Number of Frequency of Site of Length of
cases (yrs) impaired occlusion thrombus occlusion
vessels (%) (cm) (cm)
With RVMI Mean+SD Mean+SD
Total 26 70.5+12.4 2.0+0.9 80.8% 2.6+2.7 (n=24) 2.6+2.9 (n=23)
M 19 69.2+13.4 2.2+0.8 (21/26) 2.9+2.9 (n=19) 2.1+2.1 (n=18)
F 7 74.0+8.1 1.4+1.0 1.2+1.2 (n= 5) 4.3+4.4 (n= 5)
Without RVMI
Total 24 67.84+9.9 1.9+0.9 83.3% 4.3+3.2 (n=17) 1.6+1.6 (n=21)
M 16 66.9+11.0 1.7+0.9 (20/24) 3.5+1.5 (n=12) 1.94+1.9 (n=13)
F 8 69.8+6.6 2.4+0.6 6.2+5.0 (n= 5) 1.0+0.6 (n= 8)

Site of thrombus=distance from the coronary orifice; RVMI=right ventricular myocardial infarctior.
Others abbreviations as in Tables 1 and 2.

Table 4. Frequency of right ventricular dilatation in left ventricular posterior infarction

RV dilatation

Absent Present
With RVMI (26 cases) 12%  (3/26) 889% (23/26)—|
Without RVMI (24 cases) 46% (11/24) 549% (*3/24)— *
*: p<o0.01.
3. MEOHME Thickness (mm)
AEREESBH <X 2141 (80.8%) Iz, A=RFE
AP T 2041 (83.3%) KO bhic (BEZE 5.
2L). .
4. PRgEBRE 4
S A P C 1 L A & D 2.6 sl T
27cm(8 29+29cm, 4 1.2+1.2cm), H=HE 2: J_
ZIEABHH T 13 MR & v 4.3+3.2cm (5 |
35+15cm, %& 62+50cm)Th -k (HEER 1
L). - -
5. BEOE S with RVMI  without RVMI
Fig. 1. Right ventricular wall thickness in pa-

EEFEESMHH TIX 26£29cem (B 2.1+
21cm, #& 4.3+44cm), AEFEEFRAHFITI
1.6+1.6cm (% 1.9+1.9cm, & 1.0+0.6 cm) Tk
>l (BEZERL).

6. A=EIENHLE (Table 4)

BEWESHA LN DIX, AEEEAHF <

tients having left ventricular posterior infarction
with and without right ventricular infarction
(RVMI).

Wall thicknesses were 2.7+0.9 and 4.241.7 mm,
(p<0.01, respectively). '
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Fig. 2. Macroscopic specimen of a case with right ventricular infarction.
This case had an occluded right coronary artery (proximal occlusion) with a right ventricular in-
farction (confirmed microscopically) complicated by left ventricular posterior infarction.

Fig. 3. Microscopic findings.
Hypercontraction of myocardial fibers alternating with segmental myofibrillar stretching, rhexis and
anomalous cross-band formation are shown (hematoxylin and eosin, x 200).

2341 (88%), AHEMIEIEAPHHI T 1341 (54%) boteoict L, HEEEFAHFITIE 42+

Tdh o7z (p<0.01). 1.7mm T -7 (p<0.01).
7. AEEIEHO L REE (Fig. 1) 3. AEOHREEOKERR (Table 1, Figs. 2, 3)
HEBESIHIOAEREEY 2709 mm T AEOFIRZEE, FEEIEE (37%) i P ERRE
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