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Abstract -- An imaginary line measurement of the thorax is important for clinical need. There are several
imaginary anatomical lines on the thorax that can be measured directly using a tape meter, such as:
midclavicular line, midaxilla line, chest width, chest circumference, distance of incisura jugularis sterni to the
processusxiphoideus, intermidclavicular line, the upper thoracic dome and the lower thoracic dome. The
objective of this article is to provide information on the average anatomical imaginary line value on the thoracic
of the adult male. The data was then used for manufacturing of a thoracic anatomical phantom. Some marks of
imaginary lines formed by clavicula, costae, and sternum were used as a reference in measurement. The
anatomical imaginary line measurements were performed using a tape meter directly on 10 adult male samples,
and carried out based on Chest X ray image of the same samples on a Computer Radiography (CR) workstation
computer. Both measurements were then analyzed; ultrasonography examination was used to get soft tissue
thickness for correction. Average values for midclavicular line variable of measurement using a tape measure
was (29.10 = 1.80) cm and the average value for the midclavicular line variable of measurement using Chest X
ray on a CR workstation computer was (21.24 + 0.73) cm. The average values for the variables
intermidclavicular line measurement using a tape measure was (19.60 + 0.69) cm and the average value for the
variable intermidclavicular line of measurement using Chest X ray on a CR workstation computer was (16.53 *
1.19) cm.
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The average values for the variables distance between incisura jugularis sterni to processus xiphoideus on the
measurement using the tape meter was (20.40+ 1.95) cm and the average value of the same variable
measurement using Chest X ray image on the CR workstation computer was (18.32+ 1.48) cm. From the three
variables that can be seen for midclavicular line variables there is a difference 7.86 cm between measurements
using a tape meter and X Ray image sample on the CR workstation. The difference for intermidclavicular line is
3.07 cm and the different for variable of distance between incisurajugularissterni to the processus xiphoideus is
2.10 cm. Ultrasonography (USG) examination result of soft tissue thickness was (3.08 £ 0.65) cm. There is a
difference in the measurement results using tape meter with the measurement at Chest X ray image at the CR
workstation about the imaginary line of the thorax.
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I. INTRODUCTION

Anatomical imaginary line measurements of the thorax are useful for clinical necessities. There are several
imaginary anatomical lines on the thorax that can be measured directly using a tape meter, including
midclavicular line, distance incisurajugularissterni to processus xiphoideus, distance between midclavicular [1].
As a correction, ultrasound examination was used to obtain soft tissue thickness. The imaginary line of thoracic
anatomy is an imaginary line for clinical guidance to know the normal border of the organ anatomy in thoracic
cavity, for examples of the boundaries of the heart, liver and lung. Enlargement of organ can be seen from the
organ's boundary with the imaginary line of anatomy. Measurement of cirtometry for healthy adult men during
respiration was conducted to see correlation between cirtometry with lung volume. Measurements was
performed using elastic tape meter in the axilla area, xiphoid and umbilical processes at rest, maximal
inspiration and maximal expiration of the sample under supine circumstances [2]. An imaginary line anatomical
line such as midclavicularlinea, the intermidclavicular and distance between incisura jugularis sterni to
processusxiphoideus can also be measured on the Chest X ray, Posteroanterior position. On Chest X Ray
examination, Posterior Anterior (PA) is a standard position for examination on the thorax. The results of the
radiographs on the Chest X Ray examination of the PA position will be visible as actual conditions. To obtain
enough inspiration, standard position of the PA with the patient standing is required. Recognition of these lines
as normal radiological anatomy is important given that abnormal appearances may indicate disease. In addition,
it allows development of an appropriate differential diagnosis before obtaining further imaging [3]. A good
quality PA chest radiograph is an important indicator of the cardiac size. However, Chest X Ray image is still
more accessible and feasible for most of the physicians. Chest X Ray image and echocardiography are also used
for determination of the heart size [4]. The objective of this work is to provide average anatomical imaginary
lines value on the thoracic of the adult male. The data can be used for manufacturing of a thoracic anatomical
phantom.

II. MATERIALS AND METHODS

Figure 2.1. Measurement of Midclavicular Line using a tape meter
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Ten male samples who were participants of Radiology Residential Program at Diponegoro University January
2017 period measured the imaginary line on the thorax. Measurements using the tape meter with the measured
variables include midclavicular line, distance of incisura jugularissterni to processusxiphoideus, intermidclavicular
distance, as shown in Figure 2.1. Ultrasound examination has also been done to measure fat tissue thickness.
Then all of those samples also analyzed for X rays image of thoracic examination. Further, thoracic X ray image
was obtained between incisurajugularissterni to processusxiphoideus as shown in Figure 2.2. The results of
measurement using tape meter were firstly corrected by soft tissue thickening. Then both types of the
measurements method results were compared each other.

r =70 i
Figure 2.2.1llustrations of Midclavicular Line (A), intermidclavicular line (B) and distance between incisura
jugularis sterni to processus xiphoideus (C) on CR monitor workstation

III. RESULTS AND DISCUSSION
The ten samples average age is 31th, average height is 172 cm and average body weight is 80 kg. The variable of
the imaginary lines of the thorax uses the tape meter are: the midclavicular line, midaxilla line, chest width,
chest circumference, distance between incisura jugularis sterni to processusxiphoideus, intermidclavicular line,
the upper thoracic dome and the lower thoracic dome. The measurements of midclavicular line,
intermidclavicular line, distance between incisura jugularis sterni to processus xiphoideus were carried out by
tape meter and soft tissue thickness with USG as shown in Table 3.1.

Table 3.1. Average value of midclavicular line, intermidclavicular line, distance between incisura jugularis sterni
to processus xiphoideus, and soft tissue fat thicknessusing a tape measure (in centimeter)

DISTANCE INCISURA SOFT TISSUE FAT
NO  NAME MIEIEJI]}AV ICIE%RLI}’EE JUGULARIS STERNI TO THICKNESS
PROCESSUS XIPHOIDEUS

1 AW 30 21 23 2,82
2 AM 30 19 22 432
3 MH 30 20 20 2,52
4 AR 31 20 23 2,75
5 JE 28 19 22 3,88
6 R] 26 20 19 3,18
7 AU 32 19 18 3,29
8 IS 27 19 19 2,82
9 FN 29 20 18 3,14
10 EW 28 19 20 2,1

AVERAGE 2910+ 1.85  19.60  0.69 20.40 + 1.95 3.08 + 0.65

Furthermore, the measurements of midclavicular line, intermidclavicular line, distance between incisura
jugularis sterni to processus xiphoideus were also performed on thoracic examination of the PA position and
measurements made on the workstation as shown in Table 3.2.
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Table 3.2. Average value of midclavicular line, intermidclavicular line, and distance between incisura jugularis
sterni to processus xiphoideus using Chest X ray measurements on workstation computers (in centimeter)

MID CLAV DISTANCE INCISURA JUGULARIS STERNI TO

NO NAME LINE INTER MID CLAV LINE PROCESSUS XIPHOID
1 AW 21,15 15,34 16,72

2 AM 22,15 15,94 20,64

3 MH 20,96 16,32 18,29

4 AR 21,22 16,75 21,24

5 JE 20,92 15,94 18,41

6 R] 20,14 16,63 17,38

7 AU 21,87 15,35 17,37

8 IS 20,16 17,38 17,66

9 FN 21,97 19,43 17,24

10 EW 219 16,31 18,31

AVERAGE  21.24+0.72 16.53+1.19 18.32+1.48

The average value from measurements of midclavicular line using a tape meter is (29.10 * 1.85) cm. The average
value for the measurement same variable in work station computer is (21.24 * 0.73) cm. The average value for
the measurement of variable intermidclavicular line using a tape band is (19.60 * 0.69) cm and the average
value for the measurement of Chest X ray image examination on a workstation computer is (16.53 + 1.19) cm.
The average value for the measurement of distance between incisura jugularissterni to processusxiphoideus using
a tape meter is (20.40 = 1.95) cm and the average value for the measurement of Chest X ray examination on a
workstation computer is (18.32 + 1.48) cm. In the measurements using tape measure, the result is longer than
the measurement using the workstation CR, because of using direct measurement, the surface of the chest is not
flat, there are anatomical portion of the breast, which is protruding. The size of the breast will affect the length
of the anatomical midclavicular line. In Chest X Ray image examination, the direct size not affected by the chest
surface. In result that has been corrected with the reduction by examination of the soft tissue thickness is still
longer than the X Ray examination. According to previous research, the position of measurement by standing
and lying can affect the measurement result, measurements made on samples in supine position [1]. The
measurements result of chest circumference mean is (93.36 * 9.09) cm, while the average value of chest
circumference measurements in another study is 96.30 cm [2]. Measurements made in this work sample
position are standing so that the measurement results are different. The measurement in this study uses the
same measurement technique as reference [2] in measuring chest expansion; 4 study comparing two different
instructions with different results. One of the causes is due to the difference of race sample used in the
measurement [5]. For example, distance between incisura jugularissterni to processusxiphoideus of (16.40 *
10.00) cm and on the measurement of this study the average value is (20.40 * 1.95) cm. In the standing position,
the protrusion of the breast will be affected by gravity then it is more towards the inferior it will pour the
protrusion so it will reduce the measurement meter.

IV. CONCLUSIONS

The difference results in the measurement of the imaginary line of the thorax using the tape meter and the

measurement of Chest X Ray image at the CR workstation for variable of the midclavicular line were presented

with a difference of 7.86 cm, for variable intermidclavicular line is 3.07 cm, and for variable distance between
incisura jugularis sterni to processus xiphoideus is 2.10 cm. This difference is due to the measurement on Chest

X Ray image, which does not need to take into account with the shape and thickness of the soft tissue. The

radiograph results of the Chest X Ray image examination results are more accurate than measurement of the

anatomical imaging line of the thorax using tape meter.
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