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Introduction

The moderator band (MB, also known as the septomar-
ginal trabecula) found in all human hearts is derived from the 
muscle band of the interventricular septum, begins below the 
septal end of the supraventricular crest, and runs toward the 
anterolateral wall of the ventricle [1]. The role of the MB as 

part of the conduction system of the heart involves the right 
atrioventricular bundle, since conduction cardiomyocytes 
move toward the apex of the ventricle before entering the an-
terior papillary muscle (APM) [2]. 

Several anatomical studies that have investigated the shape 
of the MB [1, 3-7] have revealed that the MB takes various 
forms. It has been reported that an anomalous MB has clini-
cal significance in the double-chamber right ventricle and 
in atrial and ventricular septal defects [3, 8-12]. Large apical 
muscular ventricular septal defects, especially those located 
just beneath the MB with a poorly defined muscular rim, 
were considered suitable for the sandwich technique [11]. The 
MB and the multiple trabeculations beneath it create a mul-
tiperforated wall that hides the apical muscular ventricular 
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septal defect in a transtricuspid view [12].
This study investigated and classified the various types of 

MB in relation to the APM, with the aim of providing ana-
tomical reference information and fundamental knowledge 
for use when repairing the congenital defects and understand-
ing the conduction system. 

Materials and Methods 

The study investigated 38 formalin-fixed human hearts of 
both sexes obtained from donors aged 38–90 years (23 males, 
15 females; mean age, 67.4 years). To observe the MB, an 
incision was made from the apex of the right ventricle, along 
its medial and lateral margins, to the tricuspid valve. After 
opening the right ventricle, the MB, APM, and their adjacent 
structures were carefully inspected.

The location of the MB was observed from the interven-

tricular septum to the inferior border of the anterior wall in 
the right ventricle. The relationship of the MB with the APM 
was observed, and we measured the length and thickness of 
the MB using digital calipers (Mitutoyo, Kawasaki, Japan). 

Results

The MB was evident in 36 of the 38 specimens (94.7%). 
The morphology of the MB and its connection with the APM 
took various forms. The MBs that had a distinct shape were 
classified into three types according to their shape: (1) cylin-

A B C

Fig. 1. Morphological classification of the moderator band (arrowheads). (A) Cylindrical column type. (B) Long and thin column type. (C) Wide 
and flat column type.

Table 1. Morphological classification of the MB
Cylindrical 

column (n=7)
Long and thin 
column (n=15)

Wide and flat  
column (n=14)

Length/thickness 
(mm) 

18.9/5.5 15.0/2.4 Long 14.4/6.2 (n=11)
Short 9.0/4.8 (n=3)

The moderator band (MB) could not be detected in two of the 38 cases. 

A B

Fig. 2. Two types of roots of the mode
rator band (MB). (A) The MB usually 
ori ginated from a single root. (B) A 
speci men that originated from double 
roots (asterisks).
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drical column, (2) long and thin column, and (3) wide and 
flat column (Fig. 1). Types 2 and 3 were the most common, 
appearing in 15 (41.7%) and 14 (38.9%) of the 36 specimens, 
respectively, while type 1 was observed in seven specimens 
(19.4%). Type 3 was divided into subtypes based on their 
length (Table 1). 

The mean overall length and thickness of the MB were 
13.6 mm and 4.6 mm, respectively; these values in types 1, 2, 
and 3 were 18.9 mm and 5.5 mm, 15.0 mm and 2.4 mm, and 
12.7 mm and 5.9 mm, respectively. 

The MB usually originated from a single root (33 of 36 
specimens, 91.7%), with the remainder exhibiting double 
roots (Fig. 2). The pairs of roots in the latter cases had differ-
ent shapes. The originating point of the MB ranged from the 
supraventricular crest to the apex of the ventricle. The most-
common originating point was in the middle (25 of 36 speci-
mens, 69.4%), followed by the upper third (5 of 36 specimens, 
13.9%), the lower third (4 of 36 specimens, 11.1%), and the 
top fifth (2 of 36 specimens, 5.6%) of the interventricular sep-
tum (Table 2).

The MB was always attached to the APM in all but two 

specimens, in which it was attached to the anterior wall di-
rectly. The anterior papilla was present and distinctive in 
these two specimens. In 11 specimens (30.6%), the MB was 
divided into either 2 branches (9 specimens) or 3 branches (2 
specimens) before it attached to the anterior wall of the right 
ventricle as well as the APM (Table 2, Fig. 3). In one of these 
specimens, most of the branches of the MB ran toward the 
anterior wall and the APM was surrounded by the MB.

Discussion

This study has provided morphological and morphomet-
ric data on the MB that can be useful when repairing apical 
ventricular septal defects as well as for understanding the 
contraction of the right ventricle and closure of the tricuspid 
valve. 

Previous studies have observed many diverse forms of the 
MB with different lengths and widths, and several morpho-
logical classifications of the MB with several subtypes have 
been defined (Table 3) [1, 3-7]. The present study also found, 
there were several types of the MB, despite its small size. A 
long and thin column type was the most common in the pres-
ent study (41.7% of cases), which contrasts with a short and 
thick type being the most frequent in a previous study (45% 
of cases) [1]. 

The MB was unclear or absent in 5.3% of the present cases, 
while Loukas et al. [3] reported that they were unable to iden-
tify the MB in 8% of Caucasian cadavers, and Raghavendra et 
al. [6] reported that the MB was not visible in 15% of Indian 
cadavers. These observations suggest that the MB is not al-
ways distinctive in all specimens. 

The function of the MB is to contract the APM to prevent 

A B

Fig. 3. Branches of the moderator band 
(MB). The MB sometimes divided into 
two branches (A) or three branches (B) 
before attaching to the anterior wall of 
the right ventricle as well as the anterior 
papillary muscle (APM). 

Table 2. Originating point of the moderator band and branches of the 
moderator band 

No. (%)
Originating point of the moderator band
   Top fifth 2/36 (6)
   Upper third 5/36 (14)
   Middle 25/36 (69)
   Lower third 4/36 (11)
Branches of the moderator band
   Not branched 25/36 (69)
   Two branches 9/36 (25)
   Three branches 2/34 (6)
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the tricuspid regurgitation through tension of the chordae 
tendineae. When the MB is abnormally thick or enlarged, it 
might block the flow to the pulmonary trunk, and this could 
be the reason for a double-chamber right ventricle or an api-
cal ventricular septal defects [3, 9-12]. Therefore, if the MB 
is removed during the surgical repair of an apical ventricular 
septal defect, this could adversely affect the contraction of 
APM or the normal role of the chordae tendineae inserted 
into the anterior and posterior tricuspid valve leaflets. The 
present study further demonstrates that attention should 
be paid to the various shapes of the MB, since this structure 
forms a crucial part of the conduction system and so may 
have major clinical consequences when it comes to congenital 
abnormalities.

Raghavendra et al. [6] found septoparietal trabeculations 
extending from the anterior margin of the MB to the parietal 
wall in five of 20 specimens, and multiple minor trabecula-
tions extending from the MB in many specimens. Branched 
MBs were also found in the present study, with two branches 
in nine specimens and three branches in two specimens. In 
these specimens the septoparietal trabeculation might carry 
part of the right branch of the atrioventricular bundle of the 
conduction system. It is therefore thought that the septopari-
etal trabeculation forwarding to the anterior wall also requires 
careful consideration. 

The MB did not emerge toward the APM in two speci-
mens, instead being attached to the anterior wall. Such cases 
were found previously in children and fetuses [1], while they 
occurred in adults in the present study. 

The mean overall length and thickness of the MB were 
13.6 mm and 4.6 mm, respectively, which are consistent with 

previously reported values of 16.2 mm and 4.5 mm [3], and 
13.8 mm and 4.5 mm [6]. The results of the present study are 
therefore consistent with previous findings. 

This study has produced fundamental anatomical and 
clinical information that will be useful when designing car-
diac surgical procedures. We hope that our new anatomical 
data will help anatomists, radiologists, cardiac surgeons, and 
physicians. 
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