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achieve are a result of the design of the operation or of his 
surgical skill.”

17 years later, Arnaoutakis et al. analyzed 12-year data 
of STS database from 1999 to 2010 [3]. Overall mortality 
of 2876 cases of post infarction VSP was 42.9%. In the dis-
cussion record of meeting presentation of this paper, David 
mentioned that they had 91 cases of post-infarction VSR 
at Toronto General Hospital between 1990 and 2010, and 
the mortality rate was 40%. Two surgeons including him 
achieved 20% of mortality, but other 7 surgeons involved 
in their series underperformed and the final result became 
exactly the same with STS average. As Daggett concerned, 
David’s personal expertise and dexterity may have played 
an important role in achieving marvelous initial result of 
infarct exclusion technique.

The experience at Toronto General Hospital shows us 
that one surgeon’s experience is not necessarily reproduc-
ible even in the same institution in surgery for VSR.

Another problem in evaluating a new technique is a 
reporting bias. If one reads a paper reporting only one death 
out of 13 consecutive cases, the new technique proposed on 
the paper may sound attractive. However, if an expected 
mortality of each case is 30%, the mathematical probability 
of the “promising” result of 1/13 mortality is 5.4%. Thus, a 
“good” result in a small series sometimes could occur only 
by chance, and tends to be reported.

In summary, there is no solid evidence that one specific 
surgical method can improve result of post infarction VSR.

In this issue of General Thoracic and Cardiovascular 
Surgery, Isoda et al. analyzed the result of their sandwich 
technique for VSR. They reported zero 30-day mortality 
in 24 consecutive cases, that could unlikely occur only by 
chance. They concluded that large enough patch according 
to the size of the defect is necessary to prevent residual leak 
that negatively affects 1-year mortality.

Acute aortic dissection was once a tough enemy for cardiac 
surgeons, but in-hospital mortality after surgery for acute 
type A dissection decreased to less than 10% recently [1]. 
However, 30-day and in-hospital mortality after acute post 
infarction ventricular septal rupture (VSR) remains 30–40% 
and do not show apparent tendency to improve, showing 
yearly fluctuations during last 14  years in Japan (Fig.  1). 
Latest data during 2014 yet showed 28.6% of 30-day, and 
33.5% of in-hospital mortality [1]. The annual reports tell 
us another unfavorable fact that yearly case number of VSR 
surgery is 250 cases at most in comparison with 15,000 of 
isolated CABG. Even if one institution has 100 of isolated 
CABG annually, expected case number of VSR is only 1.7. 
That means many surgeons do not have enough opportu-
nity to become accustomed to surgery for VSR during their 
whole carrier.

Historically, infarctectomy and direct patch closure was 
a standard technique for post infarction VSR. In the early 
1990s, David et al. [2] advocated the infarct exclusion tech-
nique without infarctectomy. Their 13.6% of in-hospital 
mortality was striking, therefore, many surgeons adopted 
this technique and several modifications of this technique 
were proposed. In the discussion record of meeting presen-
tation of this paper, Daggett mentioned that “I am unable to 
decide whether the results that Dr. David has been able to 
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We [4] previously reported geometrical property of 
patch closure of post infarction VSR using finite element 
analysis. A large patch that closely contact to endocardium 
of the left ventricle decreased the stress on the suture line. 
In addition, increased stiffness of the patch around the sep-
tal defect prevented deformity of the patch and reduced 
stress on the suture line. On the contrary, large defect or too 
small patch that does not contact to the inner surface of the 
left ventricle increased stress on the suture line, and may 
lead to dehiscence of the patch. In sandwich technique, 
Dacron or Teflon patch soak up surgical glue and become 
stiff. Two patches may be integrated and act as a plug to 
obliterate the defect. Thus, a stiffening effect of surgical 
glue may have decreased stress on the suture-line.

We need a simpler method that is least affected by sur-
gical expertize of each surgeon. Surgical glue may be an 
answer. Also in left ventricular approach, by gluing felt 
strips to the epicardium, bleeding from the closure line of 
the ventricle can be prevented [4]. If sandwich technique 
is performed as a mirror image through left ventricular 
approach as Caimmi et al. reported [5], placing larger patch 
on the left ventricular side becomes easier compared with 
original right ventricular approach.

The results of last three decades tell us that needle and 
stitches may not be effective enough to treat post infarction 

VSR. I suspect that active use of chemicals as surgical glue 
or new device as sutureless plug may be necessary to fur-
ther improve surgical results of post infarction VSR.
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Fig. 1  Surgical results of acute 
post infarction ventricular septal 
rupture between 2001 and 2014 
in Japan. Columns show annual 
case number, and line shows 
in-hospital mortality. Data were 
picked up from annual reports 
of Japanese Association for 
Thoracic Surgery
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