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Introduction
	 Hypertrophic Obstructive Cardiomyopathy (HOCM) is an autosomal dominant genetic disorder that 
results in interstitial fibrosis and ventricular hypertrophy. There is severe and asymmetric enlargement of 
the wall of the left ventricle and especially the septum, which may be localized or diffuse [1]. This is associ-
ated with Left Ventricular Outflow Tract Obstruction (LVOT), with a resting gradient greater than 30 mmHg 
[2]. Ventricular arrhythmia and heart failure are the main threats and may also be the first clinical presen-
tation of the disease [3]. Once diagnosed, HOCM can be treated with various strategies: pharmacological, 
septal dissection, implantation of a cardioverter defibrillator, or transplantation in case of end-stage heart 
disease [4]. Septal Myectomy (SM) according to Morrow, which can also be performed by thermal ablation, 
is now considered the therapeutic gold standard. In this procedure, the cardiac septum is partially removed 
at the level of the papillary muscle bases to reduce the obstruction of the ventricular outflow [5]. In this 
report, we present the interesting macroscopic and microscopic findings of a case of HOCM with fatal out-
come after myectomy surgery.

Case History

	 A 22-year-old girl who was symptomatic for recurrent syncope was diagnosed with HOCM, with 
increased mean ventricular gradient (48 mmHg), diastolic dysfunction, and mitral regurgitation (NYHA 
functional class III). Genetic testing revealed mutations in genes encoding the beta-myosin heavy chain 
(7-MYH7) and myosin C3 binding protein (MYBPC3). The patient underwent SM according to Morrow by 
thermal ablation, which removed 3.7 g of the anterior and posterior septum, and mitral valve repair. How-
ever, the surgery was complicated by sudden left ventricular dysfunction with severe mitral regurgita-
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tion, which required pharmacological support and the use of an aortic counter pulsation. Left ventricular 
ejection fraction was 30%, and pulmonary hypertension and multiorgan failure occurred. Two days after 
surgery, bradycardia led to cardiac arrest, which did not respond to resuscitative efforts and resulted in the 
patient’s death.

Autopsy findings

	 At autopsy, the heart (450 g; longitudinal diameter = 12 cm, transverse diameter = 9 cm and antero-
posterior diameter = 7 cm) was hypertrophic with the following thicknesses of the left ventricle (Figure 1A, 
Table 1).

Table 1: Thicknesses of the upper, medium, and lower third of the left ventricle (front wall, septum and back wall).

  Front wall Septum  Back wall

Proximal third cm 1.4 cm 1  cm 1.6

Medium third cm 2.1 cm 1.6  cm 1.5

Distal third cm 1.4 cm 1.6  cm 1.8

Cardiac apex cm 1.3 cm 1.6  cm 2.1

	 The myocardium appeared woody in consistency and showed an overall marked reduction in the 
size of the left ventricular lumen, which was even more pronounced in the mid-apex region. The septal 
endocardium appeared brownish, which was due to heat damage during surgical thermal ablation (Figure 
1B).

Histological examination

	 Histological analyses was performed on extensive cardiac sampling (mapping), on three levels 
(proximal, medium, and distal thirds), taking samples from both the anterior and posterior portions of the 
septum. Overall, there was large areas of myocardial fibers disarray, associated with a marked increase in 
interstitial connective tissue and significant fibrous proliferation, with hypertrophic myocardial cells and 
muscle bundles of irregular shape, size, and orientation (Figure 2). There were also structural heat changes 
with foci of charred muscle tissue associated with deposits of blackish granular pigment and diffuse areas 
of loss of dyeing affinity (Figure 3). Details by specific cardiac site are given in Table 2.

Table 2: Distribution pattern of pathologic and thermal changes at different levels of the interventricular septum.

Septum Fibrotic replacement Heat changes

Proximal third
Front wall 30%

moderate
Back wall 20%

Medium third
Front wall

30-40% moderate
Back wall

Distal third
Front wall 70%

severe
Back wall 60%

	 Microscopic findings of the remaining viscera indicated widespread ischemic disorder. The cause 
of death was therefore identified as multiple organ failure in a HOCM carrier, with left ventricular failure 
secondary to SM.
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Figure 1: In A, macroscopic view of the two coronal sections of the heart in the medium 
third with marked ventricular and septal hypertrophy (upper left, metric reference); in B, 
heart strip with diffuse brownish myocardium and ligneous consistency.

Figure 2: Microscopic views of interventricular septal sections at three levels: proximal, 
medium, and distal. The upper row shows sections from the anterior part of the septum 
with relative overviews (3X), and the lower row shows sections from the posterior part. 
All are stained with Masson’s trichrome technique according to Goldner (100X) and show 
marked fibrotic replacement of myocardial tissue.
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Figure 3: Microscopic views of interventricular septal sections at three levels: proximal, medium, and distal. All are stained 
with Masson’s trichrome technique according to Goldner (100X-400X) and show the presence of charred tissue and wides-
pread loss of dyeing affinity, consistent with heat damage induced by thermal ablation.

Discussion

	 SM surgery is associated with an early surgical mortality rate of 5% to 10% and a high incidence of 
significant complications such as heart block, valve regurgitation, and ventricular septal defect [6]. Thus, 
overall, it is not a completely risk-free procedure, with patient death as a complication statistically pos-
sible [7]. Moreover, HOCM is the main cause of sudden cardiac death in young people, especially in those 
under 25 years of age [8], so a comprehensive understanding of the anatomical-pathological features of 
this pathology is necessary. And it is precisely from this point of view that we found it interesting to report 
on the macroscopic and histological findings of the autopsy case presented, pursuing a two fold aim. First, 
we wanted to present a thorough picture of the pathology after comprehensive cardiac mapping, showing 
how infiltrative and widespread fibrotic replacement of the cardiac septum can be in severe HOCM. At the 
same time, this was the first time in the literature that the direct effects of thermal septal ablation on the 
myocardium have been demonstrated and described. These findings usually go completely unnoticed be-
cause patients survive or, if they die, a complete autopsy is not performed. However, because any surgical 
procedure results in anatomic-pathologic changes in the affected tissue, it is important for both clinicians 
and forensic pathologists to know the final cardiac outcomes after septal myectomy with thermal ablation.
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