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Recovery from Postoperative Diaphragmatic Paralysis in Infants
and Children Undergoing Cardiac Surgery

Naotaka Atsumi, and Haruo Yamauchi

Department of Cardiovascular Surgery, Tokyo Metropolitan Hachioji Children’s Hospital, Tokyo, Japan

Background: Although diaphragmatic paralysisis a known complication of pediatric cardiac surgery, the true incidence and
process of functiona recovery from theinjury is unclear because diagnosis by routine chest X-ray is neither sensitive nor specific.
M ethod: One hundred fifty patients who underwent operation at our hospital from April 2002 to March 2005 were examined by
chest X-ray and fluoroscopy for diaphragmatic function.
Results: The incidence of diaphragmatic paralysis after cardiac surgery was 4.7% (7 of 150). As three other patients had
diaphragmatic paralysis on admission, 10 patients (6.7%) were diagnosed as having diaphragmatic paralysis at the time of
discharge. Fluoroscopy confirmed the diagnosisin 2 patients who seemed to be normal on chest X-ray. Although chest X-ray
showed normal findings on recovery from diaphragmatic paralysis, fluoroscopy disclosed the paralytic movement of the affected
diaphragm in all cases. This paralytic movement was prominent especially during rapid inspiration.
Conclusions: Fluoroscopy disclosed diaphragmatic paralysis that could not be detected by routine chest X-ray. On recovery from
diaphragmatic paralysis, movement of the affected side seemed to be normal during slow inspiration but paralytic during rapid
inspiration.
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Fig. 1 Diaphragm index (Dl).
a, b0 Distance between the apex and diaphragmatic
surface. The ratio of the affected side to the normal side
(b/a) was defined as DI.
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Fig. 2 Chest X-ray of the patient with right diaphragmatic
paralysis diagnosed with fluoroscopy.

O03M0000Glenn00 2000000000100
go0oo0oo0o0o0o0oO0OO0O0OD0OODOOOOOOOOOOO0
O000o0oDoooooooDooy0ooOoOOoO30000
0000o00obDo0ooooOoooooooiloe.7
Oomoooo
gopoooooooooooooxPooooooo
O00000050000000 20040001 XPO0OO
00000000000 O0XPOO O false negatived 00 O
O0Fig.200000 100XPOOOOOOOO 40
00000000 i100p0o0oBTOODOODOOOw00
O0BTOOOOOOD30D0OODOOGlennDOO40
goooooOoOoOOODOODODOOODODODODODOOO
goooooOoOoOOODOODODOOODODODODODOOO
goooooOoOoOOODOODODOOODODODODODOOO
go0oo0oo0o0o0o0oOO0OO0O0OO0OODODOOOODODOOOOO0
go0oo0oo0o0o0o0oOO0OO0O0OO0OODODOOOODODOOOOO0
0000000 Fig. 3t
O0000oooooor7oOXpOoOOOOOOODI
goo1o01+o001000000076 00500000
Op<00l600002002930 0000000000
OFig.4MJatene0 0000000000000 OO0OO
ooooooog

Oo0o0O00 700000000000 4000000
gooooOoOoOoOOODOODODOOODODODODOOOO
gooooOoOoOoOOODOODODOOODODODODOOOO
DIDOO0DODODODDUDUOODOOODOOOODODODOOO
0000000000000 0000A0DODOOvVsSDO
000000000 1000x00yoOoOoOOFig.50

ooi1s0 3010 |

] 21




94

Fig. 3 Inferior vena cava angiography in a patient with right diaphragmatic paralysis.

A During expiration. A B
B During inspiration.
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Fig. 4 Changes in DI in 6 patients with postoperative diaphrag-
matic paralysis.
Yp<0.01: significantly different from preoperative value.
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Fig. 5 Amplitude of diaphragm during inspiration.
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Fig. 6 Relation between inspiratory speed and ratio of amplitude.
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