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Abstract : Tubing wear and spallation have long been recognized as complications of 1oller pumps used in cardiopulmonary
bypass(CPB). though the reported resulls of studies of polyvinvlehloide(PVC) and silicone rubber tubing aie still
conttoversial. We conducted scanning eleclion micioscopic{SEM) studies of 1oller pump-induced lubing wear and spallation. A
closed CIP3 dircuil was constructed and both PVC and silicone 1ubber tuhing (1/2 inch [LD) woie tested undCJ slight
nonocelusive and tight occlusive condition of a dual roller pump at a typical CPB (low rate(4.500 ml/min) o1 1. 4 and 6
lours, 1n quartet. Alter each pump run. the tubing was removed. For the experiment of spallation. an a)tmml f11Le1 wasg
msorted in the CLPB cirenit and the roller pump was run for 6 and 9 hours, All tubes tested were analyzed in detall using
Q1AL In silicone rubher tubing ol longer 1unning time, the exlernal diameter often decreased. Wem was invaiiably found on
Tuminal surlaces al the junction of the inner and outer wall of both PVC and silicone rubber tubing, with no significant
difterences belween slight nonocclusive and tight occlusive condition. Grooves in the PVC tubing were naiow and continuous,
with occasional deep cracks in tuhing of more than 3 hours of pump 1un. Grooves in the silicone rubber tubing were wide and
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often interrupted, with occasional V ghaped elevated arcas. Craters of less than 508 occwrred sporadically in both types of
tubing. Suspicious embolic particles were found on the filters of 400 pores. in both groups with PVC and siliconc tubing. In
conclusion, Neither PVC nor silicone rubber tubing offers advantages in terms of roller pump-induced tubing wear and
spallation.
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Fig. 1. Expenmental closed cireult for spallation study
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Fig. 2-A. Exlernal appearance of silastic tubes after roller
contact of three hour

Fig. 3. Scanning electron microscopic finding of the surface of
PVC tube without roller contact
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Fig. 2-B. External appearance of PVC tubes after roller contact
of three hour

Fig. 4. Scanning electron microscopic finding of the surface of
Silastic tube without roller contact

Sl 98 Abgehd 2o HaaE W PVC R gRE E
& IE TR g g 4 2 Oz e
slgieh. olsvlel ofdbdel diik #AlY AR 24 2
sehsels PUC SR7kel a4 sl oldgen ¥ 2%
o FE TN Aen A 259
thFig. 11,19)

7o

2

Afuleld ~a] AAEE o 2 gl f9loR= AlE
8 23 E(hiologic aggregates)\ 7]'-" ] =

(nonbiologic debris)iio] 2it




613

A o ol o 22

P W, LY
‘U A;\;ﬂ,’;{ ,5” » ”1 f

o

< ,;1

il e
il &, 5
H ’%’v\)‘ wW i /?M )

494
ol

”,

i,
\‘,W M o

Fig. 6. Scnning electron microscopic finding of a PVC lube

Fig. 5. Scrnning eleclron migroscopie finding of a PVYC tube
after roller contact of six hours (<300

alter roller contact of two hours (*50)
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Fig. 8. Scanning electron microscoplc finding of a Silastic tube
after roller contact of six hours (~ 50)

Fig. 7. Scanning electron microscopic finding of a Silastic ube
after roller contact of two hours (x50)
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Fig. 9. Scanning electron microscopic finding of a PVC tube
after roller contact of two hours
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Fig. 11. Scanning electron microscopic finding of an arterial
llter mesh after roller contact of nine hours (PVC tube)
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Fig. 10. Scanning electron microscopic finding of a silastic tube
after roller contact of three hour (*600)
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Fig. 12_ Scanning electron microscopic finding of an artenal
filler mesh after roller contact of six hours (silastic tube)
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