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=Abstract=
Respiratory Assist by Use of Electrical Diaphragmatic Pacing

Joong Hwan Oh, M.D.*, Eun Gi Kim, M.D.*, Jae Jeung Suh, M.D.*, Il Hwan Park, M.D.*,
Bu Yeon Kim, M.D.*, Sang Hun Lee, B.S(c).*, Chong Kook Lee, M.D.*, Young Hee Lee, M.D.**

Background: Electrical breathing pacing has many advantages over mechanical ventilation.
However, clinically permanent diaphragmatic pacing has been applied to limited patients and
few temporary pacing has been reported. Our purpose is to investigate the feasibility of
temporary electrical diaphragm pacing in explothoracotomy canine cases. Methods: Five dogs
were studied under the general anesthesia. Left 5th intercostal space was opened. Self
designed temporary pacing leads were placed around the left phrenic nerve and connected to
the myostimulator. Chest wall was closed after tube insertion with underwater drainage.
Millar catheter was introduced to the aorta and right atrium. Swan-Ganz catheter was
introduced to the pulmonary artery. When the self respiration was shallow with deep
anesthesia, hemodynamic and tidal volume were measured with the stimulator on. Results:
Tidal volume increased from 143.3%51.3ml to 272.3+ 87.4 ml(p=0.004). Right atrial diastolic
pressure decreased from 0.7+-4.0mmHg to -10.5~4.7 mmHg(p=0.005). Pulmonary arterial
diastolic pressure decreased from 6.1 ¥2.5mmHg to 1.2+4.8 mmHg(p<0.001). The height of
water level in chest tube to show intrathoracic pressure change was from 10.3* 6.7cmH>O to
20.0+ 5.3 cmH,O. Conclusion: Temporary electrical diaphragmatic pacing is a simple method
to assist respiration in explothoracotomy canine cases. Self designed pacing lead is
implantable and removable. Negative pressure ventilation has favorable effects on the
circulatory system. Therefore, clinical application of temporary breathing pacing is feasible in

thoracotomy patients to assist cardiorespiratory function.
(Korean Thorac Cardiovasc Surg 2001;34:441-6)
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Left lung

Fig. 1. Two electrical leads was placed around the left
phrenic nerve after left thoracotomy.

Fig. 2. Thoracic tube was connected to the under water
drainage system after chest wall closure.

A=27) T2 EZ; LD PACE II(CCC del Uruguay, Montevideo,
o]&-3}s] Amplitude 7.5volt, bipolarity, pulse width
0.305msec, 5~Gburst pulses, pulse interval 23.4msec, pulse

duration 95.3~ 142.8msecS ©]-&3}th
Az BE AY 442 MacLab ATEE °]45H

tx€3 & 3 SPSS 8.0 EE I WAL o)&ste]
7t2ke) BHagE vnsict

Uruguay) &

A Al NTEFINE ARG 7] &
H7) Aol og AT =
A3} 4] ojgbrIgke —07

f4.ofmanoﬂH —10.5 4. 7mmHg(p=0.005)% 3¢ 9.9mmHg
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Fig. 3. Change of the right atrial diastolic pressure. ** p<0.01

T
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Fig. 4. Change of the pulmonary arterial diastolic pressure.
= n<0.01
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Fig. S5A. Change of the tidal volume. ** p<0.01

Fig. 5B. Change of the pressure(upper), volume(middle) and
flow(bottom).

Fig. 6. A. Volume-flow loop and pressure-volume loop show
small area with stimulator off. B. Volume—flow loop and
pressure-volume loop show large area with stimulator on.

(Fig. 3), #5™ ol&7|¢E 6.1x25mmHgollA] —12+4.8
mmHg(p=0.000)2. F 7.3mmHg Z&3le] 2¢¢] 5% &
A% R chFig. 4). A7 EE2] 43352 H3l= Spirometerd]]
2% Z4o)A 1433 +51.3mlol A A=71E AEshd 2723+
87.4ml(p=0.00)2 1 192% 5713} 3(Fig. 5A), pressure2}
flows Z7F FAS & 4 9ldchFg 5B). E3FF pressure,
volume FANME A4=57] 25 Aol B3l 4(Fig. 6A) A}=7]
25 Foll 1 WAe] 953] FUHE o & A 3ithFg. 6B).
72U 4FEstE Yehle 7159 EolE 103167
emH 0014 20.0%53 cmH0E ¢F F WA X £7}sldthFig.
7.
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Baseline Pacing On

Fig. 7. Change of the height of water level in chest tube to
show intrathoracic pressure.
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