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— Abstract—

Phrenic Nerve Paralysis after Pediatric Cardiovascular Surgery

Tae Jin Yun, M.D.", Ki Bong Kim, M.D.", Jeong Sang, Lee, M.D.", Jeong Ryul Lee, M.D.",
Sook Whan Sung, M.D.",Yong Jin Kim, M.D.", Joon Ryang Rho, M.D.'Kyung Phill Suh, M.D."

From March 1986 to August 1992, 18 patients underwent diaphragmatic plication for the
diaphragmatic paralyses complicating various pediatric cardiac procedures, Age at ope-
ration ranged from 16 day to 84 months with mean age of 11.8 months. In order of dec-
reasing incidence, the primary cardiac procedures included modified Blalock-Taussig shunt
(5 ), Arterial switch operation ( 4 ), modified Fontan operation ( 2 ), and others ( 7 ). The
suspicious causes of phrenic nerve injury included overzealous pericardial resection ( 7 ),
direct trauma during the procedure ( 6 ), dissection of fibrous adhesion around the phrenic
nerve ( 3 ) and unknown etiology ( 2 ). The involved sides of diaphragm were right in 10,
left in 7 and bilateral in one. The diagnosis was suspected by the elevation of hem-
idiaphragm on chest x-ray and confirmed by fluoroscopy. The interval between primary
operation and plication ranged from the day of operation to 38 postoperative days (mean ;
14 days). The method of plication were ‘Central pleating technique’ described by Schwartz
in 16 and other techniques in 2.

Five patients expired after plication and the cause of death were not thought to be cor-
related directly with the plication itself. In the remaining 13 survivors, extubation or ces-
sation of positive ventilation could be done between the periods of the day of plication and
14th postoperative days (mean ; 3.8day). We have made the following conclusions : 1) Phr-
enic nerve paralyses are relatively common complication after pediatric cardiac procedures
and the causes of phrenic nerve injury are mostly preventable ; 2) Phrenic nerve palsy is
associated with considerable morbidity ; 3) diaphragmatic plication is safe, reliable and can
be-applicable in patients who are younger age and require prolonged positive pressure ven-
tilation,
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Table 1. Cardiovascular procedures resulting in

phrenic nerve palsy

Procedures No.
Modified BT shunt 5
Arterial Switch Operation 4
Fontan operation 2
Others* 7

*Unifocalization for RA+VSD, TOF total cor-
rection, RVOT reconstruction for residual
RVOTO in TOF, MVR, VSD patch closure,
RPA angioplasty for RPA atresia,

Table 2. Complications in phrenic nerve palsy
patients,

Complications No.

Tracheostomy
Pneumonia
Atelectasis
Pleural effusion
Pneumothorax

= DN O

Table 3. Involved Sides of PNP

No. of
cases

No. of
reoperation

Operative approach
which followed PNP

Right PNP - 10
Right Thoractomy 4
Sternotomy 6 1

Left PNP 7
Left Thoractomy 3 0
Sternotomy 4 2
Bilateral PNP 1 0

Total 18 3

*PNP : Phrenic nerve palsy
**Surgical approach for privious operation ; Ste-
rnotomy in all 3 patients

Pericardial resection
7

Fibrous adhesiorli :
3 '

_Unknown
2

Direct trauma
6

Fig. 1. Suspicious causes of phrenic nerve palsy.
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Table 4. Causes of mortality after plication

Causes’ No.
Lung Cx. ) 2
Low Cardiac output 2
Asphyxia 1
Total 5
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Fig. 2. mean CO: level of 13 survivors before and
after plication,
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1) Pants over vest technique( 12| 3) 2) Circumferential pleat technique( 12! 4)
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Fig. 5. Central pleating techhique :
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3) Central pleating technique( 1% 5)
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