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To develop an estimated Cardio-Thoracic
Ratio (eCTR) which is not subject to the

We developed two models of eCTR which are not influenced by

inspiratory level. eCTR with consideration of the individual was as accurate
as eCTR based on group averaged data without consideration of the
individual.

influence of inspiratory level and which allows
comparison of CTRs in the same patients.
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Guidelines introduced a standard method of assessing dry
weight by comparison of CTRs in the same HD patients?.
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comparison of CTRs in the same patients. method and measured this area.

Figure 2. The association of Individual estimation and Group average
Methods
The participants were 84 volunteers (Table 1). the proportions at 2/3 and 1/3 of the inspiratory level 4th Step: We adapted the thoracic area proportion at
Posteroanterior CXR were taken at the maximal, 2/3 and 1/3 and maximal expiratory level to the maximal inspiratory 2/3 and 1/3 of the inspiratory level to estimate CTR
inspiratory levels and at the maximal expiration level in level. proportion at these inspiratory levels.

close succession. The CTR and thoracic area in each CXR
were measured four times by a radiologist and a
nephrologist, and the averaged value was used. We
measured CTR and thoracic area using Image-J° (Figure 1).

2nd Step: Because the taking of a number of CXRs in (B) Group average

close succession is problematic, we estimated the

expression of CTR proportion from the thoracic area

proportion of the individual using CTR, ompared CTRs
First, we estimated CTR from the thoracic area at the using Pearson correlation.

same inspiratory level. Using these estimations, we

We estimated CTR proportion from the thoracic area
proportion averaged across all participants. We used
the proportions at 2/3 and 1/3 of the inspiratory level
to the maximal inspiratory level.
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same inspiratory level. We estimated CTR two ways, using - eniratory level o ,
individual and group averaged data, as follows (Figure 2). P ry . IhSpI.FBtGI:V Iewfrel. We compared eCTR with CTR measured at
o o 3rd Step: To obtain the individual estimation of CTR maximal inspiratory level. We used the bootstrap method
(A) Individual estimation proportion, we adapted the information for the for estimation, and compared CTRs using Pearson
1st Step: We estimated CTR proportions from the individual at the maximal inspiratory level to the correlation.
thoracic area proportion in individual subjects. We used estimation we obtained in the 2nd step.
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There are several limitations to the adaptation of our study.
First, \D%.Il' study im?lud:.czd healthy volunteers WI:]D wetre not Reference
HD patients. A validation study among HD patients is Table 1. Background information of participants | Posei A Mage Cardioth N e to ultrafiltrat
needed. Second, we measured CTRs and thoracic areas by Continuous variables are expressed as mean - FOBE! A, IVIagglore Qj ardiothoracic ratio as a gulde 1o uftrariitration
manual procedures, which gives a wide range of (standard deviation) and count data as number therapy in dialyzed patients. Int J Artif Organs 1980; 3:332-7.
measurement error. Automatic CTR and thoracic ares [percentage]. 2. JSDT "Guidelines for Maintenance Hemodialysis : Hemodialysis
measuring systems can deliver a narrow range of Number of participants ‘ 84 Prescriptions”, Nihon toseki igakkai zasshi 2013; 46:587-632
measurement error. Third, eCTR has the premise that Age (years) 50.6 (12.9) 3. Edwards DK, Higgins CB, Gilpin EA. The cardiothoracic ratio in newborn
thoracic areas at maximal inspiratory levels will not change. Gender (Male : Female) ‘ 10 infants. Am J Roentgenol. 1981 ;136:907-13
Patients with pleural effusion cannot use eCTR. , , ,

. Height (cm) 163.8 (8.39) 4. Bohn E, Tangri N, Gali B, Henderson B, Sood MM, Komenda P, Rigatto C.
Conclusion Weight (ke) ‘ 50.8 (11.4) Predicting risk of mortality in dialysis patients: a retrospective cohort study
We developed two models of eCTR which are not influenced TR % 1467 (476 evaluating the prognostic value of a simple chest X-ray. BMIC Nephrol.
by inspiratory level. eCTR with consideration to the o 2013;14:263.

Thoracic area (mega-pixel) ‘ 1.98 (0.27)

individual was as accurate as eCTR based on group averaged 5. Schneider CA, Rasband WS, Eliceiri KW. NIH Image to Imagel: 25 years of
data without consideration of the individual. We plan to Epicardial fat (Number) 47155.3] image analysis. Nat Methods. 2012; 9:671-5.

perform a validation study using HD patients’ CXR. _ _
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