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Comparison of Cardiac Size and Cardiac Thoracic Ratio in Pregnant and
Non-pregnant Women of Normal Korean Women Using Chest X-ray

Young-Cheol Joo"-Gyoo-Hyung Kim?

Y Department of Radiology, Samsung Medical Center
? Department of Radiology, MyongJi Hospital

Abstract The purpose of this study is to present the reference values for cardiac size and cardiothoracic ratio change,
normal range and diagnosis of cardiovascular disease in pregnancy and non pregnancy of normal Korean women using
chest X-ray.

The subjects of this study were 58 women, who were read as normal by chest radiologist, had chest radiography taken
on both last month of pregnancy, pre-pregnancy and within 2 years following delivery. In this study, we defined the last
month of pregnancy as pregnancy and before or post pregnancy as non-pregnancy. CS and CTR were measured by two
radiological technologist who had clinical experience more ten years with Danzer's method, Statistical methods were
paired t-test and one-way ANOVA. Significance level @ was 0.05 and p-value 0.05 or less was statistically significant,

For pregnancy, the mean of left and right cardiac size was 40,11 £8.73 mm and 89.51 £11.9 mm, CS was 128.60 £ 13,15 mm,
CIR was 44.51%4.21%, In non pregnancy, 36.50+8 18 mmand 77.68%13.1mm, CS and CIR were 114.18+14.28 mm and
42.0314.04%. Both pregnancy and non pregnancy, the difference of the mean value in left and right cardiac size, CS
and CIR were statistically significant (p<€0.01). but comparing mean on age, height and weight, the difference of the
mean value between groups was not (p0.05).

In the result of this study, the mean size of CS increased by 12.6% in pregnancy(128.60+13.15mm) compared to the non
pregnancy(114,18 £ 14.28 mm), and increased by 9.8% in the right side of the heart and 15.2% in the left side. The mean
size of CIR increased about 5.9% in pregnancy (44.5£4.21%) compared to non pregnancy(42.03 & 4.04%).
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Fig. 1 Method for determining cardiac size and cardiothoracic ratio

Digital Postero-Anterior Chest Radiograph(CXR) with total cardiac
size in CS and maximal internal thoracic width in TS, CS means
the length adding the largest distance from thoracic spinous
process line to the right side of the heart(RT) and left side(LT).
CTR was calculated as the ratio of CS to TS visible on CXR using
digital callipers. The midline was defined as a vertical line drawn
through the spinous processes., The maximum distance from the
midline to the right cardiac border (RT) was added to the
maximum distance from the midline to the left cardiac border
7).
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Table 1 Descriptive statistics according to age, weight, height between pregnancy and non pregnancy groups

. pregnancy non-pregnancy
variable group 4 mean+SPD min max mean+SD min max
under 29 12 42.35%10,20 28.50 60,70 36.0819.75 21,10 50.30
RT CS* (mm) 30~34 25 40,1749.30 25.85 063.75 36.94%7.88 23.30 59.05
over 35 21 38.76%+7.16 24.35 49.80 36.22%7.97 24.00 52.70
under 29 12 86.37+10,07 66.50 109.70 71.1319.59 58.90 94.45
LT CS*(mm) 30~34 25 87.20+10,81 64.90 116,50 76.98+12.61 58,30 118.75
age over 35 21 94,06+13,18 76.40 131,60 82.25+14.33 61,70 129.35
(years old) under 29 12 127.01£17.55 95.30 169.75 107.22+15.93 85.00 143.65
CS*(mm) 30~34 25 127.07+11,21 100.50 143.15 113,92+12,63 92,20 144,85
over 35 21 131,35£12,67 112.85 159.95 118,48+14.20 100.95 160.10
under 29 12 45.2615.58 36.13 57.79 41,48+3.99 35.76 50.21
CTR*(%) 30~34 25 43,87+3.88 35.54 49.59 41.76+4.19 32.85 51.38
over 35 21 44,843 78 40,16 54,71 42.65+4.02 37.68 54,30
under 59 11 38.0419.47 24.35 49,80 35.3048.38 21,10 47.20
RT CS*(mm) 60~69 29 39.7749.00 26.60 63.75 36.6918.21 24.70 59.05
over 70 18 41,93%7.92 31.75 60.70 36.9418.42 24,00 52.70
under 59 11 84.8017.57 74.10 98.80 76.59£15.73 61.70 118.75
LT CS*(mm) 60~69 29 88.97+12.42 66.50 131,60 75.48+14.02 58,30 129.35
welght over 70 18 93.27+12,57 04.90 122.60 81,5519.46 61,70 97.90
(kg) under 59 11 120,79%13,06 95.30 134,15 111,90%14,29 87.30 142,05
CS*(mm) 60~69 29 128,0210.89 107.75 159.95 112,37£14,92 85.00 160,10
over 70 18 134,31+14.49 110,10 169.75 118,50112,98 92.20 143,65
under 59 11 43,5213 78 36.13 47.73 42,5113 68 38,40 4975
CTR*(%) 60~69 29 44,6314.05 35.54 54,71 41,82+4.27 34.00 54,30
over 70 18 44,9214 81 37.93 57.79 42,06+4.,08 32.85 50.21
under 159 18 38.0719.12 24.35 55.20 37.1749.15 21,10 52,70
RT CS*(mm) 160~164 24 40.86+8.87 29.45 63.75 36.5318.10 24.00 59.05
over 165 16 41,28+8.20 31.65 60.70 35.7247.59 23.30 49.20
under 159 18 88.75+15.46 066.50 131.60 77.79£16,15 59.15 129.35
LT CS*(im) 160~164 24 87.6317.52 73.60 100.50 74.3318,96 58,30 89.70
helght over 165 16 93.20+12.66 64.90 122,60 82.57+14.05 61.70 118.75
(cm) under 159 18 125.86115.69 95.30 159.95 114,96+15.85 87.30 160,10
CS*(mm) 160~164 24 127.41%7.70 107.75 139.45 110,86+12,14 85.00 144.85
over 165 16 133,48+15,84 110,10 169.75 118,30£15,09 92.20 143,65
under 159 18 44.47%4 64 36.13 54,71 42,9913 93 37.68 54.30
CTR*(%) 160~164 24 43701335 35.54 49.90 40.6413,52 34.00 51.38
over 165 16 45.77+4.80 37.93 57.79 43.02+4.51 32.85 50.21

* RT is length from right margin of 24 right cardiac to midline of spinous process of thoracic spine. LT is length from left margin of left
cardiac to midline of spinous process of 16 thoracic spine, CS is total cardiac size, CTR is the percentage that total CS divided by
thorax width measured to transverse line the largest area of the thorax

Table 2 Result of paired #test of subordination variable between pregnancy and non pregnancy

variable n mean+SD T ol

pregnancy 40,11+8,73

RT CS* 4.4 0.001**

(am) non-pregnancy 36,50£8,18 433 ’
89.51£11

LT CS*(um) pregrancy 051D 10,433 0.001%*
non-pregnancy 58 77.68+13.1
' 128.60%13.1

CS*(um) pregnancy OOHS. 15 10,634 0.001%*

non-pregnancy 114.18%14.28

: 44.51+4.21

CTR¥%) pregoancy o 5.758 0.001%*
non-pregnancy 42.0314.04

* RT is length from right margin of 24 right cardiac to midline of spinous process of thoracic spine. LT is length from left margin of left
cardiac to midline of spinous process of 16 thoracic spine. CS is total cardiac size, CIR is the percentage that total CS divided by
thorax width measured to transverse line the largest area of the thorax

* p is calculated by paired t-test, p<0.05
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Table 3 Result of mean compare for subordination variable between pregnancy and non pregnancy groups according to age

variable

age group(years old) meant+SD

under 29(=12) 30~34(n=25) over 35(r=21) p

pregnancy 42.35%10.20 40,1749.30 38.76£7.16 .636 533

RT CS*(mm)
non-pregnancy 36.08%9.75 36.94%7.88 36.22+7.97 .062 940
LT CS*(am) pregnancy 86.37+10.07 87.20%10.81 94,06x13.18 2,550 .087
non-pregnancy 71.1319.59a 76.98£12.61ab 82.25%14.33b 2,971 .060
. pregnancy 127.01+17.55 127.07411.21 131.35£12.67 .708 .497
st non-pregnancy 107.22+15,93a 113,92+12,63ab 118.48+14,20b 2,505 .091
CTR*(%) pregnhancy 45.26%5.58 43.8713.88 44,841+3,78 338 587
non-pregnancy 41.48+3.99 41.76+4.19 42.6514.02 402 671

* RT is length from right margin of 24 right cardiac to midline of spinous process of thoracic spine. LT is length from left margin of left
cardiac to midline of spinous process o f16 thoracic spine, CS is total cardiac size, CTR is the percentage that total CS divided by
thorax width measured to transverse line the largest area of the thorax

* p is calculated by one-way ANOVA, post-hoc is DUNCAN, p¢0.05

Table 4 Result of mean compare for subordination variable between pregnancy and non-pregnancy groups according to weight

weight group(kg) meant+SD

variable P
under 59(n=11) 60~69(=29) over 70(r=18)
pregnancy 38.04%9.47 39.7749.00 41.93£7.92 717 493
RT CS*(mm)
non-pregnancy 35.30£8.38 30.6918,21 36.94%8.42 .147 .803
LT CSv(am) pregnancy 84.80+7.57 88.97+12.42 93.27+12.57 1.842 168
*(mm
non-pregnancy 76.59%+15.73 75.481+14.02 81.5519.46 1.155 323
Cs*(am) pregnancy 120.79+13.06a 128.02%10.89ab 134.31%14.49b 4.057 023
& mm
non-pregnancy 111,90+14.29 112.37+14.92 118.50+12.98 1.203 .308
TR %) pregnancy 43,52+3.78 44.6314.05 44,9244 .81 .393 .677
! non-pregnancy 42.51%3.68 41.8244.27 42.06+4.08 112 894

* RT is length from right margin of 24 right cardiac to midline of spinous process of thoracic spine. LT is length from left margin of left
cardiac to midline of spinous process of 16 thoracic spine, CS is total cardiac size, CIR is the percentage that total CS divided by
thorax width measured to transverse line the largest area of the thorax

* p is calculated by one-way ANOVA, post-hoc is DUNCAN, p<0.05

Table 5 Result of mean compare for subordination variable between pregnancy and non-pregnancy groups according to height

height group(cm) meantSD

variable T p
under 159(=18) 160~165(1=24) over 166(r=16)
pregnancy 38.0719.12 40,8618.87 41,28+8.20 731 494
RT CS*(mm)
non-pregnancy 37.1749.15 36.53£8.10 35.72%7.59 128 .880
pregnancy 88.75%15.46 87.63£7.52 93.20%12.66 1.107 338
LT CS*(mm)
non-pregnancy 77.79£16.15 74.3318.96 82.57+14.05 1,938 154
Csv(am) pregnancy 125.86%15.69 127.41%7.70 133.48%+15.84 1.621 207
*(mm
non-pregnancy 114.96£15.85 110.86£12,14 118.30£15.09 1.336 .266
CTRYO%) pregnancy 44, 47+4 64 43.70£3.35 45.77+4.80 1.175 .316
0
non-pregnancy 42,99%3.93 40,64%3.52 43.0244.51 2,536 .088

* RT is length from right margin of 24 right cardiac to midline of spinous process of thoracic spine. LT is length from left margin of left
cardiac to midline of spinous process of 16 thoracic spine, CS is total cardiac size, CTR is the percentage that total CS divided by
thorax width measured to transverse line the largest area of the thorax

* p is calculated by one-way ANOVA, post-hoc is DUNCAN, p¢0.05
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