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Upgrade of cardiac resynchronization therapy (CRT) to CRT com- : dilated heart, weighing 560g (Figure T1A).

resynchronization therapy by

utilizing additional His-bundle :

pacing in a patient with lamin
AJ/C cardiomyopathy: an
autopsy case report

bining para-His-bundle pacing (HBP) and left :
ventricular pacing (LVP) significantly improved :
the heart failure (HF) status in patients with
advanced cardiomyopathy.” To continue that -
report, we provide the autopsy findings and :
histological examinations of patient No. 1 with

lamin A/C gene (LMNA) cardiomyopathy.

A year after the upgrade, he developed renal

Microscopic ~ examination ~ with ~ Masson
trichrome staining of the LVP site showed a
partially scarred region (blue cytoplasm)
(Figure 1B), whereas extensive scarring was pre-
sent in the region of the right ventricular (RV)
apex pacing lead (Figure 1C). The alternative
pacing lead was located below the septal tricus-
pid leaflet and 4 mm from the lower edge of the

failure and died from hyperkalaemia resistant to
dialysis. An autopsy revealed an enlarged and -

membranous septum (Figure 1D). Microscopic
examination showed diffuse interstitial fibrosis

series showed that :
cardiac :

Our previous case

an upgrade from conventional

Figure | (A) The heart was enlarged and dilated. (B) Histological examination with Masson trichrome staining at the left ventricle pacing region
showed extensive interstitial fibrosis with a partial scar region (blue cytoplasm). (C) Histological examination at the right ventricle apex pacing region.
Myocytes were present over an extensive region of scarring. (D) Close-up view of the alternative pacing lead, located below the septal tricuspid leaf-
let and 4 mm away from the lower edge of the membranous septum transilluminated from the left ventricle. (E) Microscopic examination showed
interstitial fibrosis diffusely present throughout the myocardium with a scar in the mid-layer. However, some more viable myocardium (red cyto-
plasm) was present within the right ventricle septal endocardium compared to that in the right ventricle apex pacing region. Although the right bun-
dle branch was assumed to run superficially in this region, it was difficult to identify distinct conduction systems microscopically. (F) Histological
section at the level of the interventricular component of the membranous septum, being attached inferior to the crest to the muscular IVS. This re-
gion was extensively scarred. The bundle of His, left bundle branch, and RBB could not be identified. IVS, interventricular septum; LV, left ventricle;
MCV, mid-cardiac vein; RVA, right ventricle apex; RV, right ventricle; RBB, right bundle branch.
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and a scarred region within the middle layer. :
However, viable myocardium (red cytoplasm)
was present within the RV endocardium
(Figure 1E). Although this region was presum- -
ably where the right bundle branch (RBB) ran :
superficially, it was difficult to identify a distinct :

conduction system microscopically.

The histological sections at the level of the *
interventricular component of the membran- *
ous septum, which was attached inferiorly to :
the crest to the muscular interventricular sep- :
tum (IVS), showed extensive scarring. A con-
duction system, ie., His-bundle, left bundle :
branch, and RBB, could not be identified :

(Figure 1F).

The European Society of Cardiology state-
ments consider HBP to be safe as an alternative
technique to CRT.?> However, HBP may not °
resynchronization ~ for :
patients with advanced cardiomyopathy due to :
coexisting scarred myocardium or intraventric- :

provide adequate

ular conduction defect.> The most advanced
cardiomyopathy is accompanied by extensive fi-
brosis and is associated with adverse clinical :
outcomes.” Avoiding scarred areas pacing is
critical since nonviable tissue can no longer be :
resynchronized.5 In the present case, scar for-
mation was evident around the left ventricle :
and right ventricle apex pacing sites. No studies -
have so far evaluated the importance of myo- :
cardial substrate and remodelling for RV lead
placement. This autopsy study focused on :
whether the alternative pacing lead had actually -
captured the conduction system. We had :
speculated that the upgraded CRT improved :
the patient’s HF status because it successfully
captured the conduction system with the alter-
native pacing lead. However, we did not recog- *
nize any distinct conduction system in the para- :

HBP region. This suggested that para-HBP
would actually fail to recruit, directly or partial-
ly, the intrinsic conduction system for resynch-
ronization. Extensive scarring in the basal IVS is
known to be a characteristic of LMNA cardio-
myopathy.” Aiming for selective HBP may not
always be an appropriate choice when per-
forming CRT in patients with advanced cardio-
myopathy with IVS scarring and a damaged His-
Purkinje system. We hope that these autopsy
findings can help solve another puzzle in under-
standing the non-response to CRT. Further
studies should be encouraged to evaluate RV
myocardial substrate in advanced cardiomyop-
athy patients requiring CRT.
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