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DtmINC THE LAST FEW YEARS the treatment of idiopathic respiratory distress syn- 
drome in infants has undergone many changes and has markedly improved the 
survival of neonates stricken with this disease. One of the more recent changes 
in the treatment of this syndrome is the use of continuous positive pressure 
breathing (CPPB)*.  It is apparent, however, that while the conventional CPPB 
apparatus I (Figure 1) works extremely well it is rather large, bulky, and compli- 
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Fictna~. 1. The conventional C'PPB apparatus showing: A. Tracheal tube, B. Norman elbow, 
C. Fresh gas flow, D. Oxygen analyzer, E. Pressure gauge, F. Reservoir bag, 13. Water safety 
valve, H. Clamp. 

From the Department of Anesthesiology, University of North Carolina School of Medicine, 
Chapel Hill, North Carolina 27514, U.S.A. 

*The term "constant positive airway pressure" (C"PAP) is being eliminated and replaced by 
"constant positive pressure breathing" (CPPB). This denotes spontaneous breathing with end- 
expiratory pressure. Controlled ventilation with end-expiratory pressure will be known as 
"intermittent positive pressure ventilation with positive and expiratory pressure" (IPPV with 
PEEP).4 
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Flcurm 2. Venturi CPPB apparatus showing part A connected to part B by a tapered con- 

nector. C and D are end-on views of parts A and B. 

cated for use with premature infants. A simpler device for the delivery of CPPB 
is described in this communication. 

METHOD 

A Venturi tube which creates positive pressure in the infant airway is utilized. 
This lightweight device is made of plexiglass, weighs only one-half ounce and 
consists of two parts (Figure 2). Part A consists of a Venturi tube with its con- 
nection to a pressure gauge terminating in a 15 mm female adapter for connec- 
tion to a tracheal tube. Part B consists of a jet (0.050 inch) with its connection 
to fresh gas flow and eight radially arranged holes for the escape of excess and 
exhaled gases. The holes are approximately 0.080 inch, and so large enough not 
to be blocked by water. The two are joined together by a 12 mm/2 degree 
tapered connector. The Venturi tube is large enough in bore (0.2 inch) that 
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FIGURE 3. Time/pressure curves obtained from the airway of a nine-month-old child under 
anaesthesia. 1. Using a conventional CPPB apparatus set at 10 cm H20 end-expiratory pres- 
sure. 2. Using the Venturi CPPB device set to deliver 10 cm H20 end-expiratory pressure. 
3. Using the Venturi CPPB device delivering 10 cm end-expiratory pressure with an "'artificial 
thumb" type ventilator. 4. Using conventional T-piece with "artificial thumb" type ventilator. 

resistance to gas flow is minimal. Likewise it is small enough that when gas flows 
of 5 L / m i n  are aimed into the Venturi tube in a direction opposite to the expira- 
tion of the child, pressures in the region of 5 cm/H20  are created in the infant's 
airway. When flow is increased to 8 L/min ,  pressures in the order of 10 c m / H 2 0  
are created. As the flow of gas is increased, the amount of end expiratory pres- 
sure created is also increased Figure 3). 

D I S C U S S I O N  

The amount of dead space an this system is judged to be less than 2 ml, which 
would contribute minimally to retention of CO._,, and its light weight allows f o r  
easy application to the infant. In practice we use a short reservoir tube of 15 ml 
capacity attached to this unit to prevent entrainment of room air. With this modi- 
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TABLE I 
THE TABLE DEMONSTRATES THE EFFECTS OF BOTH THE CONVENTIONAL AND VENTURI CPPB 

DEVICES ON A NEWBORN CHILD SUFFERING FROM RESPIRATORY DISTRESS SYNDROME 

Patient: R.C. Gestation: 32 weeks. Birth weight: 1610 grams 
Day Time O3% Pa02 PaCO~ pH Comment 

1 1500 90 37 62 7.16 
1530 80 64 59 7.22 Intubated CPPB 6 cm-- 
2330 80 46 49 7.32 . . . . . . . .  

2 1130 70 135 59 7.32 . . . . . .  _ 
1415 50 78 55 7,33 ,, ,, 6 ,,-- 
1545 50 88 50 7.36 . . . .  4 ,, 
2200 40 67 52 7.37 . . . .  4 ,, 

3 0700 34 69 50 7.36 . . . .  4 ,, 
1130 32 64 46 7.38 . . . .  3 ,, 
1155 32 63 47 7.40 . . . .  2 ,, 
1515 63 74 48 7.37 Extubated -- 

Conventional 
--Apparatus 

._ Venturi 
Apparatus 

fication, the total weight of the unit plus reservoir tube is one Ounce. By attaching 
a long reservoir tube to this unit and attaching the reservoir tube to a ventilator 
of the "artificial thumb" type (Amsterdam, 2 Sheffield 3) positive pressure ventila- 
tion with end expiratory pressure can be provided. The Venturi has also been 
used during anaesthesia when positive end expiratory pressures were needed, by 
substituting this device for the T-piece on a conventional T-piece circuit and 
adjusting the fresh gas flow to deliver the required amount  of end-expiratory 
pressure. Preliminary studies indicate that the device improves oxygenation in 
infants stricken with respiratory distress syndrome as effectively as the Gregory 
unit (Table  I ) .  Further  evaluation of this device is now being conducted in the 
paediatric intensive care units of four major centers. 

CONCLUSION 

An extremely simple device has been described with which constant positive 
pressure breathing can be delivered to infants. This device can be modified to 
create positive pressure ventilation with positive end-expiratory pressure. It has 
applications both in intensive care units and in the operating room. 
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