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Abstract

Thetriangle of Koch occupiestheatrial component of the muscular AV septum. Thetissue of AV node and the
“slow” and “fast” pathway of the AVNRT areincorporated in the triangle, which makesthis areaclinicaly important.

The aim of this study was to present the morphology and clinical importance of the triangle of Koch. The
study consists of two parts: basic and clinical. Inthe basic part, 100 human heartsfixed in formal dehyde were examined
using common anatomical and histological methods. The numerical features of the triangle of Koch were measured in
two different ways. Intheclinical part of the study, the analysiswas made on 100 patients who weretested and treated
in the Electrophysiological laboratory of the Institute for Heart Diseases in Skopje. Using the data of patients weight
and height, the numerical features of the triangle were cal culated. The results obtained were statistically analysed.

Thefirst type of measuring, in the basic part of the study, gave the following mean values of the length of the
sidesof thetriangleof Koch: sidea(al) 26.1+ 3.1 mm, sideb (b1) 20.8 + 3.6 mmand sidec (c1) 24.5+ 2.5 mm. Themean
value of the area of the triangle (P1) was 256.2 + 67.6 mm?. According to the second type of measuring the following
numerical featuresof thetrianglewereobtained: sidea(a2) 20.8+ 2.5mm, sideb (b2) 13.9+ 2.8 mmand sidec(c2) 19.8
+ 2.4mm. Themean value of theareaof thetriangle (P2) was 139.47 + 37.28 mm?. In theclinical part of the study, mean
valueof thelength of thesidea(a3) was28.5 £ 2.7 mm, sideb (b3) 12.9+ 1.2mmand sidec(c3) 21.1 + 2.7 mm. Themean
value of theareaof thetriangle (P3) was 116.6 + 12.3 mm?.

Knowledge of the variations of numerical features of the triangle of Koch is fundamental for successful
catheter placement in electrophysiological studies and radiofrequent catheter ablations.
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Introduction

The application of contemporary ablation
techniquesfor treatment of atrioventricular nodal reentry
tachycardia (AVNRT) renews the interest for the
morphological features of the triangle of Koch. This
triangular area occupies the atrial part of the muscular
septum, asloping areathat attainsitsAV location because
of themajor differencesin thelevelsof attachment of the
leaflets of thetricuspid and mitral valveson either side of
the septum @2, For the first time it was described by
Kochin 1909, with the heart being seen within body inthe
anatomic position. The sides of thetriangle arethe tendon
of Todaro (side a) and the attachment of the septal leflet
of the tricuspid valve (side c) that converge at its apex,
and the base (side b) is formed by the orifice of the
coronary sinus. The tissue of AV node and the “slow”
and “fast” pathway of theAVNRT areincorporated in the
triangle, which dimensions vary among the patients ¢4,

The aim of this study was to present the
morphology and clinical importance of thetriangle of Koch,
and to compare the data obtained directly by postmortal
measurementsand indirectly using mathematical formulas.

Material and methods

The study consisted of two parts (basic and
clinical) and it included two inipendent groups.

Thefirst group comprised 100 human hearts got
after autopsies of patients older than 18 years, died from
noncardiac reasons. The hearts were removed intact and
fixedin 10% formaldehyde, for at least 72 hours. Theright
atrium was opened through an incision between the
superior and inferior caval venous orificies, and then by

extending an incision perpendicul ar to thefirst, along the
lateral wall of the atrium into the right appendage.

The lenghts of the sides of the triangle of Koch
(marked as a, b and c) were measured with caliper, using
two different types of measuring, which are schematicaly
presented in Figs. 1 and 2.

First type of measurement:

Sidea(al) isthelength of the tendon of Todaro;
side b (bl) - the base of the triangle- is the distance from
the tendon of Todaro to the septal leaflet of the tricuspid
valve (at the right angle to the leaflet) passing through
the coronary sinus ostium (OSC); sidec (c1) isthedistance
from the insertion of side b to the central fibrous body
(CF), along the septal leaflet of the valve.

Om

b ~

C CF

Fig. 1. First type of measurement
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Second type of measurement:

Side a (a2) is the length of the Todaro from the central
fibrous body to the nearest point of the valve of the
coronary sinusostium (OSC); sideb (b2) - the base- isthe
distance from the anulus of the septal leaflet of the
tricuspid valve to the nearest point of the valve of the
coronary sinus ostium; side c (c2) isthe distance between
the attachment of side b to the central fibrous body (CF).
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Fig. 2. Second type of measurement

The second group consisted of 100 patients, tested,
examined and treated in the Electrophysiological
laboratory of the Institute for Heart Diseases of Medical
Faculty in Skopje. Numerical valuesof thetriangle of Koch
were cal cul ated from the datafor the height and weight of
the patients, using the following formulas: a= 3.1+ 13.7
(BSA); b=1.8+6(BSA); c=1.7+ 13.7(BSA); p=256 + 61.5
(BSA) ©. The surface area of the body (BSA) was
calculated according to Mosteller' sformula®©:

BSA (m?) = ([height (cm) x weight (kg)]/3600
2
Values were expressed as mean + standard
deviation, minimum and maximum value and difference
between two means (p). Thefollowing statistical methods
were used: t-test, Mann-Whitney U test and Pearson's
coefficient of correlation (r).

Results

The first type of post mortal measurements, in
the basic part of the study, gave the following mean values
of the length of the sides of the triangle of Koch: side a
(al) 26.1+ 3.1mm, sideb(b1) 20.8+ 3.6 mmandsidec(cl)
24.5 + 2.5 mm. The mean value of the area of thetriangle
(P1) was 256.2 + 67.6 mm?2 The second type of
measurements, the following numerical features of the
triangle were obtained: sidea (a2) 20.8 + 2.5 mm, side b
(b2) 13.9+ 2.8mmandsidec(c2) 19.8 + 2.4 mm. Themean
value of the area of the triangle (P2) was 139.47 + 37.28
mm?. Testing of the differences between the mean values
obtained by using these two different types of measuring
showed statistically significant differences (p < 0.01).

In the clinical part of the study, mean value of
thelength of thesidea(a3) was28.5+ 2.7 mm, sideb (b3)
12.9+ 1.2 mm and side ¢ (c3) 21.1 + 2.7 mm. The mean
vaueof theareaof thetriangle (P3) was 116.6 + 12.3 mm?,
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Testing of the correlations between the analyzed
parameters showed a direct positive correlation between
the height (r = 0.55), weight (r = 0.98) and body area (r =
0.99) of the patients with the length of the sides of the
triangleand its area.

Testing of the significance of differences of
parameters analyzed in both parts of the study showed a
statistically significant difference (p<0.01) between the
mean values of the lengths and the area of the triangle of
Koch, obtained by the two types of measuring inthe basic
part of the study, and those in the clinical part of the
study.

Significance of differencesof the valuesbetween
the parameters analyzed with the second type of
measuring in the basic part of the study and those in the
clinical part of the study wasclinically insignificant.

Discussion

Theclinical importance of thetriangle of Kochis
duetoitsfunctional connection with AV node -89, The
anatomical borders of the triangle are easy perceptible,
because they are formed by well defined elements,
although some authors still make questions about the
permanence of the tendon of Todaro @°,

According to our measurements the area of the
triangle of Koch greatly variesamong the patients. These
results are in agreement with those obtained by most
authors that analyzed this area V. Contrary to these
findings, studies published by Mc Guire et a described
the triangle of Koch as an area with uniform size. The
distance between the tricuspid anulus and the nearest
edge of the coronary sinus (mean height) was 13+ 3 mm
and the distance from the central fibrous body to the
nearest edge of the coronary sinus (mean length) was 17+
3mm @19, The mean height of the triangle measured in
postmortem hearts was slightly greater than measured at
arrhythmiasurgery (154 mm). Intheclinical part of our
study, the dimensions of the triangle of Koch were
determined indirectly using the data for the height and
weight of the patients. Considering the fact that AV node
tissueislocated at the apex of thetriangle, approximately
1 cmanterior of thecoronary sinusvalve @, cliniciansare
interested in a part of the triangle that is smaller than the
anatomic one. The sides of the triangle can be determined
by measuring of distancesaswedid in the second type of
measurements in the basic part of the study. The
dimensions obtained in this way correspond with those
obtained by Mc Guire @9,

We measured the dimensionsin the postmortem
hearts in two different ways. As we expected, the values
obtained with the measurements of the anatomical
boundaries of the triangle of Koch were significantly
different from those obtained with the other types of
measurements, but very similar to that published by other
authors -3 71112 However, the difference between the
results of the second type of measurements and the values
determined by using the formulawere not significant (the
mean value of the area of the triangle (P2) was 139.47 +
37.28 mm?vs 116.6 + 12.3 mm?; p>0.05). We concluded
that the formula used for determination of the area of the



Zhivadinovik J. Anatomy and clinical importance of the triangle of Koch

triangle of Koch refers to the part of the triangle that is
smaller than the expected anatomic borders and
corresponds with our second type of measurements.

In conclusion, the dimensions of the triangle of
Koch vary among patients. The knowledge of the
variations of its numerical features is fundamental for
successful catheter placement in electrophysiological
studies and radiofrequent catheter ablations.
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