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—Abstract—

Frontal Cardiac Area in Patent Ductus Arteriosus Patients

Kun Sang Kim, M.D., Dong Woon Choo, M.D.

Dept. of Radiol., College of Medicine, S.N.U., Seoul, Korea

Cardiac mensuration by radiographic frontal cardiac area method was carried out on 21 patent ductus
arteriosus patients, 15 females and 6 males.

Formula used in this study is as follows.

Frontal cardiac area =%>< long diameter X broad diameter

Increase of frontal carciac area in patent ductus ductus arterisus patients seems to be evident but the
degree of the cardiomegaly is variable. Comparing to normal data by Choo and Kim, frontal cardiac
area in patent ductus arteriosus patients in this series is increased in 15.9% to 98.1%.

After surgical ligation of the ductus arteriosus, significant decrease of the frontal cardiac area is
observed and the average is 12.5%.
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Table 1. Age and Sex Distribution M. BIERE
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BT R =7 /4 X L) X IR (B » Table 2. Long Diameter of The Heart in PDA
€ (Long diameter)2 #fl 451~ 2 2] K RE o Patients
2 OHE LARS HEEA 7]“ mao] o} E#R(Broad O e | a - Imme-| | |
» "eop. i W2 .'Norma
diameter) & 70 373 MaFAe] wpgorn y  § |0 | Ase | Freop | diate |IMO| MO, Normal
& S & o g cm cm
1 fEfRel Mm-S e ] MEEFRS] HEET 2 1| B 6/12{ 55 2 665
BRI (Dol 2 B LG iRkl BT OHE ? it 9/12;
o4 el BRXE W X+Y o A wg O el Phae b
o] t}. (Figure 1 &%) 3.| M |15/12 11.3 11.0 10.5 8.3
4.| M 2yrs| 9.0 8.6 8.5
5| F | 2 10.9 10.4 8.6
6.| F 2 11.0 10.5 8.6
7./ M | 4 12.0 10.7 10.5] 9.3
8.| F 5 11.2 11,1 9.3
9.| F T 11.0 10,2 10.2
10.| F 7 8.5 8.5 10.2
11.| F Vi 11.0 10.5 9.8 10.2
12.| M 8 11.7 11.0 10.5
13.| F 8 13,5 12.0 12.5( 12.5] 10.3
4.0 F | 9 12.0 10.8 11.5| 11.3 10.5
15.| F |12 12.5 110 12.0 11.8
Frontal Cardiac Area==z/4XBrXL
. ' Tr 6. F |12 | 12,5 147 12.8] 12.8 11.8
i 7= 17.0M |12 | 140 | 130 | 12.5 12.5 11.7
Transverse Dlameter:‘ Tr=Mr+Ml 181 P |13 14.0 14.0 14.5 15.5 11.4
Broad Diameter: Br=x+y
Lohs Db L 9./ F |15 | 14.0 | 13.0 12.5
Thoracic Diameter:  t;+t- 20.| F |17 16.6 14.9 15..5 13.3
Obliquity of Cardiac Axis: a ot.l |18 14.5 13.5 13.2 13.5
Fig. 1. Cardiac Mensuration by Moritz




Table 3. Broad Diameter of the Heart in PDA
Patients
£ Sex | Age | Preop. I(rlx;;r%? l;gls)— Pt(c));_ Normal
b ool 8 el I A
1.1*F | 6/12] 6.5 5.9 5.8
2./ M| 9/12| 7.5 7.0 5.7
3.| M | 15/12| 8.4 b 7:5 5.9
4.| M | 2yrs| 6.7 6.7 6.6 6.1
5/ F | 2 9.2 8.5 6.1
6.| F | 2 9.5 8.0 6.1
7.\ M| 4 10.0 9.5 8.2 6.6
8.| F 5 8.5 7.8 6.8
9.| F 7 7.8 7.0 7.1
10.| F | 7 7.5 7.3 7:3
11.. F | 7 9.0 8.5 8.5 73
12.. M | 8 10.2 9.5 7.5
13.| F | 8 10.4 10.0 10.1) 10.0, 7.7
4| F |9 10.0 | 10.5 10.5/ 9.2 7.8
15.| F |12 10.0 10.0 10.0f 9.4 8.5
16.| F |12 9.8 9.7 19.5/ 9.4 8.5
17.| M | 12 11.0 10.0 10.0 9.30 8.5
18.| F |13 11.0 10.8 11.5( 12.5 8.9
19.| F |15 10.1 9.7 9.1
20.| F |17 12.0 | 12.0 11.3 9.3
21.| F |18 12.0 12.0 11.0 9.5
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Table 4. Cardiothoracic Ratio of the PDA Patients.

Imme-
Case | Age Sex | Preop. | diate Pc{ls\/tlgp. 2Mo
YEAR % Pos/top. 9 %
o

( |
L | 612 F | 5142 42.92‘
2oz M e 62.96
31512 M| 66.05 62.65 61.90
42 M 131 53.75
5.0 2 F | 66.67 62 87‘
6. | 2 F | 59.07  58.78

\

.04 M ‘ 63.63 70.12  60.24
8 |5 F | 5870 58.42 ,
S 5 |
10. | 7 Foo60.15 60.65’
1. | 7 F | 5315 52.83  50.00
12| 8 M | 63.67 59.79 |
B8 F | 802 5 02} 54.73  54.66
4|9 F | 5769 50.501 5050 55.78
.12 F | 44 4667 46.60
6. |12 F | 53.08 51.88 51.82 50.84

| o
17 |12 M | 57.14 58.54 53.49 54.05

|
18. |13 F | 53.19 59.09 54.46 58.66
19. (15 F | 64.17 58.78
0.l1w BRIz 52 578

|
21. |18 F j 55.91 53.42 52.51
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Table 5. Increase of Pulmonary Vascularcity.

Table 6. Frontal Cardiac Areas of the PDA

[ B Patients
mme—
Case | Age | Sex Preop.1 diate | ROStop | postop C) Imme- | Pos- | Pos- N al
| | postop.| 1Mo- | 2Mo. % | Age | Sex | Preop. | diate | top. | top. [tyor ™
‘p P ‘ % Postop. | IMo. |2Mo. Value
1| 6/12 @ + = i g |
; | 1| 6/12 F | 3.0 280 | 30.06
2 | 9/12 e + ‘
1z 3 2. 9/12 M 52.9  46.1 31.62
3 |15/12 & + -
3./15/12 M 74.5  65.0 61.8 38.30
4| 2 3 # + ,
4 2 | M 49.8 4.5 ‘ 41.00
5 | 2 Q 1 +
5| 2 | F 80.0  70.0 41.40
6 2 ) +H + \
‘ 6. 2 | F 82.00  69.0 ‘ 41.40
704 | 8| # | |+ 1
7. 4 | M 92.0  80.0 48.50
8 | 5 SP -=
8| 5 | F 74.7, . 62.9 50. 00
9 | 7 Q A -
9. 7| F 67.6/  56.1 58.30
10 |7 Q # - ‘
0. 7 | F 50.1  48.5 58. 30
11 7 ? = . — ‘
| .| 7 | F 78.0  70.0/ 68.0 58. 00
12 | 8 & i
\ 2./ 8 | M 92.0  82.0 62. 20
138 Q + | - - -
3.0 8 | F | 109.00 94.00 99.0 99.0 62.70
14 9 %2 o e - | —
‘ ‘ ‘ 4. 9 F 94.0  89.0 96.0 94.0 64.70
512 | 2| — | - -
‘ 15.0 12 | F | 9.0 87.0 95.0 75.90
16 |12 Q & = |- =1 =
‘ ‘ 6. 12 | F 97.0  90.0 92.0 88.0 75.90
17 (12 | &8 | # + | - & '
' 17. 12 | M | 120.0 102.0 99.0 86.0 78.60
18 |13 ? + = \ = ‘ =
i \ 18. 13 | F | 120.0, 118.0 131.0 151.0 80.02
19 15 9 + | =+
| ‘ 19.| 15 r F | 1080  99.0 89. 90
20 | 17| @ + | =+ ‘ i 1
1 ‘ 20., 17 | F | 156.00 140.0 137.0 99. 00
21 | 18 | @ + | - - | ‘
) 21.1 18 | F | 136.0 125.0 112.0 101.3
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Fig. 2. Increase Rate of Frontal Cariac Areas of
the PDA Patients in Preoperative Stage.
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Table 7. Increase Rate of Frontal Cardiac Areas
of the PDA Patients in Preoperative

Table 8. Decrease Rate of Frontal Cardiac Area
of PDA Patients After Surgical Ligation

Stage. of Ductus Arteiosus

Cases Increase Rate % Cases Ili’(‘)‘;‘t%d;aﬁ/i IP?\EE?P-% ZP (I)\zg(')p.%

1. 23.3 1. 24.3

2. 67.4 2. 12.9

3 94.5 3. 12.8 12.0

4. 25.1 4. 10.6

5. 93.2 5. 12.5

6. 98.1 6. 14.6

7. 89.7 i 13.1

8. 49.4 8. 15.8 |

9. 15.9 9. 17.1
10. —13.9 10. 3.2
11. 34.8 11. 10.3 12.9
12. 47.9 12 10.9
13. 73.8 138. 13.9 9.2 9.2
14. 45.3 14. 5.4 —2.1 0
15. 31.7 15. 12.2 4.1
16. 27.6 16. 8.4 5.2 10.3
17 52.6 17 15.0 175 28.4
18. 49. 6 18. 10.0 8.9 25.8
19. 20.1 19. 8.3
20. 57.5 20. 10.9 129
21. 34.6 21. 8.1 18.7

'“ Average 12.5 9.9 15.3
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Various Cardiac Diameters and Frontal Cardiac Area of Patent ductus Artercosus Patients

L (cm)ﬁ

. Br (cm) C/'T 7 (cm/cm) Pul. vasculz;;ity{ FrontaliCardiac Area cm
uv}":art . s P P PP - e row N P gt = PP P S b > -
oo 9 | 612 7.9 7.5 | 6559 7.3/14.2 6.7/14.3 | . o 0 |
545,705 & | 912 9.0 8.4 7.5/ 7.0 o/14 | 8.5/13.51 i |+ 52.9 46.1

534.4381 S 1512 113 110 10.5 8.4 7.5 7.5 I 10.7/16. 2‘ 10.4/16.6 10. 4/16.8“ R \ - 74.5 65.0 61.8
123,415 & 2 | 9.0 86 6.7 6.6 | 8.7/15.5 8.6/16 | ‘ A+ 49.8 44.5

270,160 9 2 | 10.9 10.4 1 9.2 8.5 11.2/16.8 10.5/16.7} J%H ‘ + 80 70

309,98 ¢ | 2 | 11.0 10.5 ; 9.5 8.0 10.2/17.2) 9.7/16.5 ‘ Lot | 82 69

284.203“ %) ‘ 4 | 12.0 10.7 10.51 10.0 9.5 8.2 10.5/16.5 10.3/16.1 10.0/16.65 #| 4 | 92 | 80

570,664 @ 5 | 11.2 11.1 \ 857.8 | |10.4/17.7 10.4/17.8 # | £ 74.7 62.9

429,473 @ 7 110 10.2 | 7.8/ 7.0 10.2/16.1 9.4/16.0 + | = 67.6 56.1

494,5921 ? 7| 85 85 ‘ 7.5/ 7.3 8.0/13.3 8.2/13.31 } H = 50.1 48.5

393,180 9 7 | 110/ 105 9.8; 9.0 8.5 8.5 10.2/18.5 10.3/19.51 9.5/19.0! - = 78 | 70 | 68
326,249 3 8 | 11.7| 11.0 10.2 9.5 11.7/18.5 11'0/18'4i ‘ ++++JnrI 92 | 82

575,597 @ 8 | 13.5, 12.0 12.5 12.510.410.010.110.0 12.3/21.2 11.5/20.9i 11.5/21.0 11.6/21.2 + — — 109 94 | 99 | 9
487,811 ¢ 9 120 108 115 11.310.0‘10.510.5’_9.2 11/19.1 10.2/20.2 10.2/20.2 10.6/19.0 + \ = | —| 94 89 | 9% | o4
54,754 2 | 12 | 12.5 11.0| 12.0 10.0110.010.0 110.0/22.5 9.8/21.0} 10.5/22.2 b= | —} | 99 | 87 | 95
195,878 9 | 12 | 12.5 117 12.3 12.0 9.8 9.7 9.5 9.4 11.2/20.8 10.7/20.8 11.0/21.2 11.4/22.0! & (= | — o %0 | 92 | s
528,788‘ 3 | 12 } 14.0 13.0/ 12.5 12.511.0210‘010.0 9.0 12.0/21.01 12.0/20.5 11.5/21.5 11.8/21.5i - +i j+ ‘ 120 102 | 99 | 86
482,216 ¢ | 13 | 14.0 14.0 14.5 15.511.010.811.512.5 12.5/23.5 13.0/22.0 12.7/23.5 13.2/22.5 -+ —|—|—]120 118 | 131 |151
567, 07 2 | 15 ‘ 1.0 13.0 10.1! 9.7, | 112.9/20.1! 11.7/19.9§ ‘ !i ‘ i! ERETRETR ;
513821 @ |17 16.6‘ 14.9 15.5:; 12.0@12.0i11.3“ [13.6/23.41 12.7/23.0 13.3/23.0 + | ii } 156 140 | 137 %
414,573 @ | 18 | 14-5; 13.5[ 13.2% ‘;12.0‘12.091.0‘ i13'4/24'0i 13‘1/24.5} 12.5/23.8 Ed —; J 136125 112 )



Fig. 3. A. Nomogram showing the frontal area
of the heart predicted from height and
weight, and actual area obtained from the
measured long and broad diameters(for
both orthodiagrams and teleroentgeno-
grams). Values exceeding 10 per cent
above predicted values are abnormal.
(Ungerleider and Gubner, in American
Heart Journal, Vol. 24, published by the
0.V. Mosby Co.) B. Nomogram showing
the predicted transverse diameter from
height and weight, and diameter of the
aorta. For the aortic diameter add 1mm.
for each 3 years over age 43 and subtract
1 mm. for each 3 years under under 43.
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LONG DIAMETER
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PREDICTED
FRONTAL PLANE
tAREA
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T'ig. 4. Nomograms showing the frontal area of the hearts from 6 foot chest

films in children between the ages of3 and 16 years inclusive. (From R.
R. Meyer in Radiology, Vol. 53, The Radiological Society of North
America.) The long and short diameters are obtained as previously
described and the net frontal plane area is obtained from the nomogram
portion reading “net frontal plane area.” Next, the predicted frontal
plane area is obtained from the nomogram by placing a straight edge
between the appropriate body weight and height. When the ruler is
placed so that itconnects the values for “net” and “predicted frontal
plane area,” the percentage variation from normal” is read off the

sloping center scale at the point intersected by the ruler.
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