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The Usefulness of Magnification of the Heart Shadow in Chest Radiography
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Abstract

In order to demonstrate the value of long—distance radiography, we have studied how distance affects
images in chest frontal radiography and compared short—distance and long—distance images in chest
lateral radiography, Cardiothoracic ratio(CTR %) of 50 patients with no disease in the chest(10 each at
the age of 20~60) were evaluated in Supine AP(100 cm), Sitting AP(100 cm), Sitting AP(180 cm), and Erect
PA(180 cm), In lateral radiography, we evaluated and compared left lateral radiography(100 cm and 180
cm) of the patients based on the horizontal maximum of the heart, The average value of CTR(%) were
0.48 in Erect PA(180 cm), 0.52 in Supine AP(100 cm), 0.50 in Sitting AP(100 cm), 0.49 in Sitting AP(180
cm), which were Supine AP(100 cm) ) Sitting AP(100 cm) ) Sitting AP(180 cm) ) Erect PA(180 cm), The
average value of Maximum transverse diameter of left of the cardiac(MLD), which showed how much axis
of spine was slanted to the left, was 90,67 mm in Erect PA(180 cm), 103.92mm in Supine AP(100 cm),
93.54 mm in Sitting(100 cm), 89,84 mm in Sitting AP(180 cm), 58 11 mm in the minimum value and 118,79
mm in the maximum value, The average value of Maximum transverse diameter of right side of the
cardiac(MRD), which suggested how much axis of spine was slanted to the right, was 47,18 mm in Erect
PA(180 cm), 48.12mm in Supine AP(100 cm), 44.98mm in Sitting AP(180 cm), and the minimum value
26,84 mm and the maximum value 65,30 mm, There was no standard method to calculate; therefore, the
horizontal maximum of the heart was used for lateral radiography. The average value was 121 07 mm in
100 cm and 109,76 mm in 180 cm, Sitting AP(180 cm) among the types was closest to C—PA(180cm), As a
result, during C—AP radiography, long—distance radiography lessened shadow of the heart more than that

of short distance, Sitting position more than Supine position,
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ML LMC Table 1. CTR according to age groups (n=50)
: Classification N(%)
male 23(46)
Sex
female 27(54)
20~29 10(20)
30~39 10(20)
Age 40~49 10(20)
50~59 10(20)
60~69 10(20)

Fig 1. The calculation method of Cardiothoracic ratio

4. NIIE

SR DA EETINIEEE TR ERE T A E
2 A3 Y](Cardiothoracic ratio : CTR %)& Z743}¢]
Qg 2718 NEez BAANAT, A% g 7 _—

{83386 mm

7V 4 Q= AFH 242 19679 Lusted?}t Keats7}
TorE WY e Atgstgon themt o] AbEEtgct Erect PA 180cm Supine AP 100 cm
(Fig. 1)
(1) =Y 23 F(Internal diameter of thorax :
ID)

(2) 2229 Y3 A (Maximum transverse diameter
of right side of the cardiac : MRD)

(3) =479 237 (Maximum transverse diameter
of left of the cardiac : MLD)

(4) AAF9] 2|37 (Total diameter of cardiac : TD)
. Th= MRD+MLD

(5) Al&H]|(Cardiothoracic ratio : CTR(%)) : CTR(%)
= MRD+MLD/ID

Sitting AP 100 cm Sitting AP 180 cm

Fig 2. MLD according to Position and Distance

2) FH 20BG A 71Fe] HE 4F Wyl gof 2 HFS SAUNS SYSE KR nied
Ao AQFAE 71E0R Bt et MYR(Left cardiac margin)2| NO 2T
d2 LEfLi= MLD

=
X

2 N ‘
* H29 FAMS FHOE 9z M9 AR

Sl
(Left cardiac margin)9 Fd AZFAE YyeElY+=
%

aF O =} Z~7d0 NFZ=
1. W REEE 5TY CTR(%) U= MLD®] A< 7+ 93WE Erect PAU80 em)d AL

AAE A= 239, A= 27H o= 204, 304, A7} 90,67, Supine AP(100 cm)9| A= 103,92,
40, 50df, 60t ZtZ} 104 ZAstHtHTable 1, Sitting AP(100 cm): 93,54, Sitting AP(180 cm):
Fig. 2). 89 849 0om AL 58 11 HPx L& 118,79},

A3} Positiondt &FA o whet &2 &Y ¢
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Table 2. MLD according to Position and Distance
(unit : mm)

Table 4. CTR according to Position and Distance
(unit : mm)

Erect PA  Supine AP Sitting AP  Sitting AP

Erect PA  Supine AP Sitting AP  Sitting AP

(180cm)  (100cm)  (100cm)  (180cm) (180cm)  (100cm)  (100cm)  (180cm)
Mean 90.67 103.92 93.54 89.84 Mean 0.48 0.52 0.50 0.49
Min 58.11 70.85 67.45 61.16 Min 0.33 0.40 0.34 0.35
Max 101.60 118.79 111.84 107.42 Max 0.59 0.64 0.61 0.60
S.D. 13.8 17.4 15.7 15.2 S.D. 0.03 0.08 0.06 0.04

Table 3. MRD according to Position and Distance
(unit : mm)

Table 5. CTR calculation method at the highest
standard of C-PA(180 cm) according to age group

Erect PA  Supine AP Sitting AP  Sitting AP

(180cm)  (100cm)  (100cm)  (180cm)
Mean 45.32 47.18 48.12 44.98
Min 26.84 37.56 36.36 29.57
Max 59.97 65.30 61.14 61.16
S.D. 7.5 8.4 8.7 9.6

e muale 37] xpolzb Alstgon
Az 7fedx7t Lokt (Table 2).

22 AZgdl

|
N EEE LEE= MRD
Ao FUMS FHO2 2EZ0R A9q AxE
Uetl= MRDE| 7-¢ Erect PA(180 cm)o A= FtA]
7} 45,32, Supine AP(100cm)+= 47,18,
AP(100 cm)E 48,12, Sitting AP(180 cm):= 44,980]%]
om A= 26,84 A= 65,3009tk MRD &
gt MLD®} uhz7A| = 27] HA7F A 5EtH(Table 3).

4. QN Positionf H2J0| II= CTR(%)

CTR(%)9] 7% Erect PA(180 cm)o|A: FHAXA| 7}
0.48, Supine AP(100 cm)+= 0,52, Sitting AP(100 cm)
L 0,50, Sitting AP(180 cm)i 0,499 0m HAL
0.33 A A= 0.649 . Ar=Z3} Supine AP(100 cm)
> Sitting AP(100 cm) ) Sitting AP(180 cm))Erect
PA(180 cm)&2 2 et tH(Table 4).

MZo| NG FMUOZ QEXOZ NP

Sitting
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Age N Mean Min Max S.D.

20~29 10 0.45 0.35 0.55 0.01
30~39 10 0.46 0.32 0.60 0.04
40~49 10 0.47 0.40 0.59 0.02
50~59 10 0.49 0.47 0.59 0.07
60~69 10 0.54 0.48 0.62 0.056

5. ZF0 mME CTR(%)MEYEH Y O]y
A}

™I 1|21 C—PA(180 cm)
CTR(D)AFEWH S 7P o]4d <l 7]&% C-PA(180
cm OM AYHRE AZe A HA 5030l g AF
A& 0.480%3L 20t B AHFHE
0.45, SOEH% 0,46, 40T 0,47, 50t 0,49, 60T)
£ 0.549 B4 AFHE BAY. EI AF5HY 5“%
A= 0.32 WA= 0.62 ok BA AFH 71E
0.5HT} =& 2083 200 19 30t= 39 4ocHL 2
¥ 50+ 5% 60t 9% o] 3ltH(Table 5).

6. 5™ EAN| 100 cm, 180 cm E(Left lat.

SHEFY BE 7120l He
AgAe szes 2Qste v

00 cmE T} 180 cmo| A A%

o Ao 2 zpo|7} LERTH(Table 6),
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Table 6. Results of lateral image 100 cm and 180 cm

(unit : mm)
Lt lat(100 cm) Lt lat(180 cm)
Mean 121.07 109.76
Min 89.89 81.07
Max 153.47 143.40
S.D. 15.65 13.20
Iv. 0&

HeolAe dod & Qe
Pleural effusion level &<l
positionS & of 3= o]5 &4 9] 5]
o3 Aol A FNEE T Foll AAAZIL FHA|
E9} tubeE HIY3}A 3l Sitting APEFE Hl
A Al 9ttt I3y Supine APEEHT
A2 100cm 2AY FG9L =2 AP3}ge
positionS ot Aoz TEXR HEi= 7F
At & =idoAs FAE HUYT 4oz YAA
713 ZINESQ tubeE A5 HIPSHA ste gt
A&71E 1A 3s}o] Sitting position®Z 100 cm&}
180cme] ALRolE Fol BYE AUE =gz A
A, Supine AP 100 cm GAMT AFH] Z}ol7} =X
E4. 100 cm9} 180 cm9F= A3 Ho]2 Ho|lx
A, 74 ol FAY FREIEQ C-PA 180 cm 9
Aol goht 2REA 2ASA G AF

(cardiothoracic ratio : CTR%)Z#-L& 19674¥ Lusted

o Keats7h TS PHS Agste] HAe Hrjgy
S g2 Ay YYAe Y WEgE Yepjo,

ol AZY AAAZIE Brieted YA T B
o) olgEL o 5 AREHHA YRS
AAN FHUA BE OTRE AZTHE AL B
837 CTRE SENY, A% AF, A4,
972, el Hels o wet 27 W
27 QA ) A7) AF ARAZE 47194 3
SR FONE rbHe

o.M el Sohg B4R 4 e CTRS 50% o
Si7 AAOIAT Lok} OB, MER-LAAI
AL 60% olshg BgWFE FAL ATt 2 23
H=Z CTRES AF&ESF A3 "H X7} Erect PA(180 cm)

et e
30 12 oW mb ofN

c

7} 0.48, Supine AP(100 cm)7} 0,52, Sitting AP(100
cm)7} 0,50, Sitting AP(180 cm)”7} 0,492 Supine AP
(100 cm) » Sitting AP(100 cm) ) Sitting AP(180 cm)
> Erect PA(180 cm)& 2. 2 UEN} O Sitting AP(180
cm)”7} C—PA 180 cmoj 7}79' 2H% Aoz F2lEo
AR = H g 2
Li=s %} Ao 1Y 0}%‘—]—8— A = 4
A SEAY] FHAQ LA-FE FAL = %L
o Ze dgolgte AAATE HTF ST Wik, EI
Zr& Positiono|gtE o]AAQl PositionG A2} ot
HE7] o ftol met A mefo] HetHA A7)
oF7ke] AJo]E Holm E3] Sitting positionA] Z |
A zto] A FAAAE FASL FHNES} tubed
i3t BaYstA Aok ErectAtAl S}t 74 24T A
d 2715 €= & AT AFETE 949857 H
o] A3 zolE Hol=A 9 RS FF5t7] s
20t) - 60t 7HA] 2+ ARE
FFE T 7HE oAU A
EU|E CTRE H|%3| E‘}h:} dzydz Ar&s 2
5000 et AEHIS HetE 0.48°|%3L 20T ¢
o AlFH|= 0,45, 30t+= 0.46, 40T+ 0.47, 500}
0.49, 60t 0.542 Uepgon AFZ7He} &7
SEIE W BA9E 240 5 du S 50141
A 6ot 242 AFH AR B2 ARHRA
wel s ARE ¢ ¢ AU, AR 34 s 3
Aoz o203 XA HAA(Cardiac margin)?
A A4S Yele MRDAANE AT AAAE
Hola glow X AT WS UEtl= MLDE
MRDO] H|&| HF 2u] o] A ueual Slof A%
o] o= ¢ ®Wol] ALAA e YU T 4+ UM
th. MRD® MLDY 7S¢ T e stE=
Position®E@& Algt =Z7|z}o|E HYh dFo| Z71gt
#5149l §90] B 42 MLDEFS A7

f Lo

3t
=
S
=]
=]
=

= 1094 509 qie
Z7]%¢ C-PA 180 cm

fr o l-rLI

T

2EgsHon Aol kol @A MRDS MLDY H
R0} AR ARG, BN BE A AFU B
AR Hat AoE gl met 45 A8sHe A9
glor durom 6ot o4 oot Ao A

Z_'
Ql 058 &2 0.67H4& AGHAR 5st=A &
dojtt, HYoA FE ZHEY Al DRYA+ 180 cm,
CROIA = dAHeRE ZAZA 100cm #FFS APt
£ ol 4299 FHFAE H3] 180 cm7} 100 cm
o ws| gzt duht Fol=&A HweHA =Hu
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EEE 2 @
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1. Positionof wet 479 Z7|v =g o]zt
24=8

2. MLD9 7% Supine AP(100 cm) ) Sitting AP
(100 cm) ) Erect PA(180cm) ) Sitting AP(180
em)®] 202 Uiehgrh

3. MRDY A% Sitting AP(100cm) ) Supine AP
(100 cm) ) Erect PA(180cm) » Sitting AP(180
cm)®] o= YEHRT

4, C-PA(180 cm)o|A AFHHEZE CTR(%)E A% 2
I AA 50780l i HEHY BHAE= 0.489]
a, 60t > 50t > 40t > 30t > 20¢) £©&
2 34 AFHIE 24 A AEH 718
0.5HTt =2 209 & 20t1&= 19, 300+ 39,
40t 29, 50dl= 59, 60dl= 932 YEY
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