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Optimal Chest Compression Depth for
Children Determined by Chest Computed
Tomography

Jung Hoon Park, M.D., Sang Mo Je, M.D., Je Sung
You, M.D., Sun Wook Kim, M.D., Tae Nyoung Chung,
M.D., Min Joung Kim, M.D., Yoo Seok Park, M.D.,
Sung Phil Chung, M.D., Incheol Park, M.D.

Purpose: The recommended compression depth for basic
life support of pediatric patients is one third to one half the
anterior-posterior diameter of the chest. This study was
designed to evaluate, using chest computed tomography
(CT), whether the recommended compression depth is
appropriate.

Methods: Data for pediatric patients who underwent chest
computed tomography were collected. Axial images contain-
ing both nipples were selected. We measured external chest
thickness, internal thickness from sternum to vertebral body,
and residual thickness; the latter was defined as internal
thickness minus one third or one half of external thickness.
We assumed potential injury would occur from chest com-
pression if residual thickness was less than 10 mm.
Results: Chest CT images from 164 children were ana-
lyzed. The compression depth was 62.4 6.9 mm if one half
of the chest thickness was compressed, which was deeper
than the high margin of compression depth recommended
for adults. No potential injury was assumed when compress-
ing one third of external chest thickness, while 96.3% of
patients were assumed to sustain an injury when receiving
compressions as deep as one half of chest thickness.
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Conclusion: One half the anterior-posterior diameter of the
chest, the compression depth for pediatric CPR recom-
mended in the current guidelines, is deeper than the 4~5
cm depth recommended for adult chest compression, and
will result in less than 10 mm of residual thickness in most
cases. This may cause internal organ injury.
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Fig. 1. An example of axial computed tomography image at
nipple level shows external thickness (ET) and inter-
nal thickeness (IT). The 1/3 or 1/2 residual thickness
(RT) which was defined as internal thickness (IT)
minus 1/3 or 1/2 of external thickness (ET)
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Fig. 2. Calculated one third and one half of the external chest thickness (ET) of the study patients.

Table 1. Comparison of chest thickness measured at the computed tomography image in level of nipple line among different

age group
Age (month) N (%) Height (cm) Weight (Kg) ET (mm) IT (mm) RTX/3 (mm) RTL/2 (mm)
13-24 57 (34.8) 797 10£2 114+9 57+6 19+4 02*37
24-36 36 (22.0) 8816 13+2 121+6 62+t 6° 22+4 1538
37-48 20 (12.2) 10111 16+4 13014 66111 23t8 1.2£65
49-60 17 (10.4) 1026 163 132*9 6919 25+7 34%6.2
61-72 11 (6.7) 112+4 20+2 1387 71+6 251+4 25+29
73-84 15(9.1) 119+8 22+6 134+11 687 2314 0336
85-96 8(4.9) 123+10 27+9 149+ 16 74+7 2414 -05t43
p-value <0.001 <0.001 <0.001 <0.001 <0.001 0.147
Adjusted R? 0.806 0.665 0.504 0.346 0.140 0.022

ET: external thickness

IT: internal thickness

RT: residual thickness

* p-vaue was the result of general linear model
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