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Table 1. Summary of the cases examined

Weight of

Case Autopsy
No. No. AgelSex Autopsy diagnosis Cardiac pathology heart (gm)
1 AR1-39 O'F FDIU Atrial septal defect 8.3
2 AB2-35 oM FDIU None 10.7
3 AB2-6 NE/F Exencephaly None 14.2
4 AB2-14 NB/F Anencephaly None 15.4
5 A82-58 4d/M Anencephaly Patent foramen ovale 15.9
6 AB1-68 NB/M Neonatal death None 19.2
7 AB2-59 NB/M Birth trauma None 19.7
8 AB1-56 6d/M Gastroschisis None 222
g AB2-20 10d/F Congenital heart ASD, V5D, PDA, 39.2
disease
10 AB2-63 9d/F Toxic encephalopathy ASD, V5D 43.1
Aortic hypoplasia
11 AB2-T4 &M Sepsis None 130.0
12 AB2-2 16/F Massive hepatic necrosis None 254.0
13 ABL1-51 J4/F Chronic renal failure None 468.0

(NB: newborn, ASD: atrial septal defect, FDIU: fetal death in utero,
VSD: ventricular septal defect, PDA: patent ductus arteriosus)

Table 2. Age groups of the cases examined

Table 3. Diagnoses of the hearts examined

Age group M F Cardiac diagnosis No. of cases
Fetus 1 Normal heart O
Infant 4 4 Malformed heart 4
Child 1 * ASD + VSD + hypoplastic aorta

Adolescent 1 * ASD + VSD + PDA

Adult 1 * ASD

Total 6 7 * Patent foramen ovale
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Table 4. Weights of the hearts examined

Weight of heart (gm) No. of cases
0—15 5
16=30 3
31=100 2
over 100 3

Total 13

Fig. 1. Right side of the heart, showing sulcus terminalis
{dotted line), on which SA node (black) is located.
Rectangular drawings represent the lines of
incisions.

Fig. 2. Open view of the right atrium and ventricle, show-
ing incision lines and locations of sinoatrial(SA)
and atrioventricular{AV) nodes, which are stained
black.

— 129 —



— KA il W ITE W2 W 1983

o go|Aes HAg HYe)F paraffiin block «f 4 2]
He) 2 WpFF formaline] g o] Hels
sbgledc}, & 4bH <-(total section count)el] 100pmE
&9 paraffin block e 4 2 de]7}

Length in the paraffin block{mm)
=total section count Q.1

Formaline] =2 % Abel 2] 7o) 2} paraffin block
o] 4] 8] Zo]2] u|E 4% ¥]&(contraction ratio}=
E 4] 819 o}

. . . _length in paraffin block
Contraction ratio = h S0 formalin fixed state

Paraffin block o 4 #] #e]+ total section count
2 d4adss ¢ 29k micrometer 2 &3 @47} 9]
oeg o] £ dyaz =zt contraction ratio & 2
ababe] 20%e]4 el dv 1 A 44
| 5] = % <}

(2) SHFE 2| ol ¥ A0

Furd Aol 328 section count & FA|Elm &
o 0.1mm(l00um) & FabH paraffin block 4 7|3
22¥e]s] Fo|F A4siA fHel o] ghel 554
9 d5F F39 FUAAEe HAHAN 2ok

Absolute location

1
contraction ratio

Edtz A el A $ 2= sulcus terminalis 2] 7 e] =
of gk o B-& 2 & 4)#bgdck

Helative location

_ Absolute location % 100
~ Length of sulcus terminalis

ole} P2 wyies FupAdde Hdyse 4y
# & A atabe o).

(3) 2 At HH:

Eubd o] T % slide & microprojector & )&
slef BiEFole] vz LEsE Molch g0
2ol #wpete slides) WAg A 4tsto] slide
Fdyge dyE FHYsed

Calculation of area

=area of one square < number of squares
Paraffin block & v} &le slide 2 b=+ 23 o 4
wpal 7t e] Wik 2= oo Warh glov I
Wrako 2 3= of slidevic} ape] 7} 4l 8hed slides] &#
2l paraffin ubal Ze)s} paraffin block Fe]e] w2
¥ A sy, 8l paraffin block <M 2 HHf

=sgection count x0.1 x

2042 95§ 5 Fle] formalined AR 4
= Waje s saakgc

Corrected area
length of paraffin block

=calculation of areaxj o gth of paraffin on slide

1 } g
( contraction ratio

4) 3 XREH HH:

sqpdde] W@Adg 2zl slidesld) 2Ag ¥
section®] FA(0.1mm)s} SEv 2 formaline]
2R Abef o] F-u1F A Abebg ol
True volume

=corrected area =<(. 1= !

contraction ratio

=Ao=Lox0.1x tE}E]ﬁ' E%

Ao : Area of one square
Lo : Length of paraffin block
CR : Contraction ratio
- a: Count of squares
1 : Length of paraffin on slide

FWEEY Al ros FYAASHE dFYe] ¥
o2 Egten 34 st

(51 & Al:

sudAe] 3 2 3% FwddEs] Fue
Had dudee 422 245w

Al e alele] wE FwHHWUS, FUEA
Ao o] g S EY Adnre] wEg iy
(correlation analysis) 3t Spearman=| % 43T

4 wejew Foslgdch

2o

1) SUdE2 #HA

Sulcus terminalis 2] 7|3 (4o 3l = 24 54 ube]-
7} shb= )l H st g2 AR F osulcus
terminalis &) Heo|= 10—36mmiI 442 27|« o
2 A3 el ey FHEHE Fehr e A
2l 09-105mm = 2oz} vlmal 4l spelc

Sulcus terminalis®) 7| " & o2 s &y
2 7lA e 102z siged FAE 4§
= Hasled 1843545} (g 2).

— 130 —



—AHAE 29 A Hr A Yo —

Table 5. Absolute and relative location of the SA nodes

Weight of Length of Absolute location Eelative location
Case heart sulcus term.  mid-point range summit 10 20 30 40 50
1 8.3 gm 12 mm 37mm 3.0 mm | 30.5+13.0 |
2107 10 2.9 1.9 [28.0:105 ]
3 142 15 4.7 3.5 L 35:120 |
4 154 14 5.4 2.6 [ 385:100 ]
5 159 13 0.9 1.4
6 192 16 5.3 2.9 | 33.0:95 |
7197 14 3.4 3.1 L 2453120 |
8 222 16 1.9 0.8 [ J12.0435
9 392 27 10.5 3.7 | 39.0+7.5 |
10 431 21 8.7 1.8 410845 |
11 130 23 4.4 2.3
12 254 36 5.9 4.0 [16556.0]
Mean | 26.8:+B.4 |
E::lﬂid :.!“lhl::f i:l.':?du X 100
o
a a Correlation analysis
n o= 10
row =0,684
10 - '; i 10 10
i
%]
LI o o
o
£
" " " " w e

Weight of heart (gm)

Fig. 3. Relative range of SA node.

7Hd Aol HAG dl= 1-149iew 73 R
A #HAF o= 2854852 e elglch(E 5),

FuH A2 sulcus terminalis %% 2] Al 2]<} =)&)
Heofl #] 2 #9ic}. Crista terminalis = sulcus termi-
nalis®ct 4Ze 22|zl z Sdbad P2 crista ter-
minalis ¥ o} & %o ¢ 2] &g} (Fig. 6).

2) SWEHe 37|

sHAEe 13493 Adar] $ sulcus termi-
nalisgge. 29 de|r 0.8—40mm 2 Jelge &

AR G YAFA Adel wep 2o}
e A %ol A33FArE 130gm, 254gmal 5
A5 Asjse YPppHE sy FAYoR §os
ot (Fig. 3).

THEEe] a4 adgar] & yHe 05—
2lmm’ 2 S =gls Ags] FA7 Aol wpay
FHE HEh ole FAMHLEZ % Fosidd
(Fig. 4).

TUd L] 34498 Adar] & 4guns 16
—173x107 o5l o] 58 HHE 6.6x10 %) ek,

— 131 —



— KU PR s 5 17% § oW 1083 —
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o a0 130
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Fig. 4. Absolute volume of SA node.
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Fig. 5. Relative volume of SA node.
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Fig. 6. Low power photomicrograph of sinoatrial node.
Concentric arrangement of nodal cells around the
central arteryi(t) is seen. (Masson's trichrome x25)
SV: sinus venarum, ST: sulcus terminalis. CT:
crista terminalis.

. . . \ .' .:::Ir.'t__'- ; ‘18

Fig. 8. Atrioventricular node(AV) at its beginning, show-
ing nodal artery(+) and loose areolar tissue at its
atrial side. (H&E, =125) RA: right atrium

i, bRy Lk

*

R AR ;‘c“*-\- AN 10
Fig. 10. His bundle(H) and left bundle branch{l.LBBE).
(H&E, = 25) TV: tricuspid valve, septal leaflet,
LV: left ventricle
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nodal cells, central artery (CA) and capillaries.
(H&E, = 160)

AT T RN

1

Fig. 9. Atrioventricular node{AV) at its center showing

dense attachment to the cardiac skeleton. (H&E,
% 25)

Fig. 11. Magnification of atrioventricular node (Fig. 9),
showing compact arrangement of nodal cells with
less prominent capillarization. (H&E, = 160)
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Cardiac Conduction System

— Morphologic observations on the autopsy cases —

Jeong Woek Seo, M.D., Je Geun Chi, M.D.
and Sang Kook Lee, M.D.

Department of Pathology, College of Medicine,
Seou] National University, Seoul Korea

Sinoatrial (S-A) nodes and atrioventricular (A-V) nodes
of 13 human hearts were examined by regular step sections
and morphometry. Eleven cases were from fetuses, infants
and children, and the others were from adult cases.

S-A nodes were examined in 3 ways. The first one was
resection, horizontal trisection and regular step sections by
100 micrometers. The second one was resection, longi-

tudinal bisection and regular step sections, and the third
one was regular step section in toto. Fifty sections were
obtained from each node, and length of tissue in paraffin
block was calculated from the total count of sections.

Location, area and volume of S-A nodes were measured
and corrected. The major sources of errors were contrac-
tion during formalin fixation, contraction during dehydra-
tion and paraffin embedding, and irregular change of length
during microtoming. The latter two were corrected by use
of total section count and measurement of length of paraf-
fin on slide.

The following results were obtained.

1} 5-A node is located at one fourth (26.8/100) of the
length of sulcus terminalis, below the summit of atrial auri-
cle. 5-A node is located at subepicardium of sulcus ter-
minalis. (Crista terminalis 1s at some distance.)

2) Relative range of S-A node is 16.8/100 of the length
of sulcus terminalis. And it decreases as cardiac weight in-
creases. Relative volume of 5-A node is 1/20,000 of the
volume of heart. And it decreases as cardiac weight in-
Creases.

3) A-V node is located at the right atrial subendocar-
dium, at some distance above the center of tricuspid sep-
tal leaflet. The node runs antero-inferiorly to the His bun-

dle and pierces the cardiac skeleton.



