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Abstract

BACKGROUND: Because of the high risk and high cost of cardiac valve replacement, it is necessary to perform pre-operative
assessment for a successful operation. It can accurately measure cardiothoracic ratio (CTR) and clearly show the structure and
function of the heart from the chest X-ray. If the CTR = 0.7, it means severe cardiac valve disease, and operation risk is higher.
OBJECTIVE: To investigate the effects of CTR on mortality rate and complications after cardiac valve replacement according to
Meta analysis, and to calculate the CTR mean of four heart function using the data mining method.

METHODS: The CNKI database, Wanfang database, and Vip database were retrieved. The literatures addressing cardiac valve
replacement in China were collected from the relevant date. Meta analysis was carried out based on two groups of CTR > 0.7 and
CTR < 0.7. The differences in evaluation were expressed by odds ratio (OR) and 95% confidence interval (Cl). RevMan 4.2
software was used for statistical analysis. The preoperative CTR mean of four cardiac functions was calculated by the data mining
method.

RESULTS AND CONCLUSION: A total of 8 articles about mortality rate, and 9 articles about complications were included. Result
of meta- analysis showed that CTR had significant effects on postoperative mortality rate and complications in the two groups of
CTR. Eight sets of data in postoperative mortality in the 8 literature had the same results after the heterogeneity inspection
(P=0.19); however, 6 sets of data in postoperative complications in the 9 literature had the inconsistent results after the
heterogeneity test (P < 0.000 1). The CTR mean of preoperative cardiac function in Il, lll, IV patients was 0.555 9, 0.669 0, and
0.671 2 respectively. It is indicated that if preoperative CTR > 0.7 in patients, the early mortality rate and complications is higher
after the cardiac valve replacement. The CTR can be used as one of the preoperative risk assessment indexes for cardiac valve
replacement. It is valuable to statistics CTR according to preoperative heart level.

Hou YY, Zhou P. Effects of cardiothoracic ratio following cardiac valve replacement: A Meta-analysis. Zhongguo Zuzhi
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Table 1 The original data on cardiothoracic ratio (CTR) and
the mortality rate of cardiac valve replacement

CTR<0.7 CTR >0.7

Number Literature Number of

death cases

Number of
death cases

=}

1 7 330 11 37 7
2 18] 99 3 24 8
3 [9] 181 9 51 3
4 [10] 435 11 32 7
5 1] 650 22 52 9
6 [12] 46 4 16 7
7 [13] 99 4 19 5
8 [14] 95 3 72 7

#* 2 CTR S5OV A G HEAOE SR 46 5k
Table 2 The original data on cardiothoracic ratio (CTR) and
the complications of cardiac valve replacement

CTR<0.7 CTR >0.7

Number Literature The number of The number of

n complication cases n complication cases

1 [15] - - 33 9
2 [16] = - 16 5
3 7] 106 9 - -
4 8] 231 2 28 6
5 [9] 16 0 - -
6 [20] = - 86 1
7 21 47 19 26 4
8 221 114 34 - =
9 [23] 667 27 291 31

The numbers 1 and 8; 2 and 3; 5 and 6 of literature were combined
respectively
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* 3 DERECEHAT LIRS CTR
Table 3 Cardiac function and cardiothoracic ratio (CTR) of
preoperative cardiac valve replacement

Preoperative cardiac function (n)
Number Literature

Grade | Grade II Grade III Grade [V
1 [22] 6 675 1178 108
2 [22] 0 26 80 8
3 [22] 0 72 599 185
4 [18] 0 46 141 72
5 [14] 0 6 135 111
6 [17] 0 102 3 1
7 [10] 12 124 227 104
8 [13] 0 8 93 27

Number Literature The scope of the overall CTR The total mean of CTR

1 [22] 0.45-0.81 0.63
2 [22] 0.55~0.68 0.63
3 [22] 0.48~1.00 0.66
4 [18] 0.64~0.91 0.73+0.09
5 [14] 0.54~0.98 0.67+0.12
6 7] - 0.61£0.25
7 [10] 0.50~0.98 0.59
8 [13] 0.52~0.92 0.65

2.2 SRR E B LT KRR A Meta 4745 R
FHE 1 8dE, 4 RevMan 4. 2 8t #4347 Meta 4>
MrH2h 5L 1.

v GRS CER AR G R
Camps o 7
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Figure 1 Meta analysis of the cardiothoracic ratio (CTR) and
mortality rate following cardiac valve replacement
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Figure 2 Meta analysis of the cardiothoracic ratio (CTR) and
complications following cardiac valve replacement
K2 CTR H.OJEMGEE )5 I &AER Meta 73#T
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Table 4 The comparison of the overall mean and original
data of cardiothoracic ratio (CTR)

CTR means of the original

Number of group Headcount . CTR mean
literature
1 1967 0.63 0.63
2 114 0.63 0.64
3 856 0.66 0.66
4 259 0.73+0.09 0.65
5 252 0.67+0.12 0.67
6 106 0.61+0.25 0.56
7 476 0.59 0.52
8 128 0.65 0.66

tH3 4 ] S0 sE bRl A3 1 Sk CTR 3948 5 JUSCikes
Y CTR B, BRI A o5 1R & 20 DT g
i) CTR ¥JME LA A FE . BEE O IIREL K, CTR
BB AR K,
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