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An Experiments Analysis of Comparison of Flow Gradients
Across Disposable Arterial Perfusion Cannulas.

Yo-Han Kim, M.D.*, and Hyoung-Mook Kim, M.D.*

The mean perfusion pressure produced by 20 different design and size of disposable aortic perfusion can-

nulas (size range: 18F to 20F) at flow rates of 1 to 5 L/min was compared. A roller pump with perfusion

tubing 10mm in inner diameter was used with a mixture of 0.9% normal saline and 100% glycerine {mixing

rario of 6.72:13.28) to make the viscosity as normal blood in 20 C as the test solution.

Line pressure in these cannulas at a flow rate of 3LU/min ranged from 13.2£4.47 to 157+1.34 mmHg in

a case of absence of resistance, and from 11.4+1.14 to 227.2+4.47 mmHg in a case of presence

of resistances 14 cannulas had gradients of less than 100Hg at a flow rate of 3L'min and 9 cannulas less

than 100mmHg at 4l/min.

The following results were obtained from this experimental study: 1) A wide range of line pressure was

observed in disposable aortic perfusion cannuals currently in clinical use; 2) Some cannulas currently used

for cardiopulmonary bypass in adults generated excessive line ;')ressure; 3) Both the material and design affect

function, with some designs safer than others. Cardiac surgeons should base the choice of aortic perfusion

cannula on the best performance and safest design available to avoid cannula-related problems during operation.
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Table 1. Sizes and Models, Performance of 20 perfusion Cannulas

No.  Figure Type Model oD ID Pressure gradient*
1 G aortic arch Sarns 6672 8.0mm 5.4 mm 13.2/ 11.4 mmHg
2 C angled ao. perfusion Argyle 591081 24 F 5.3 12.0/ 42.2
3 T femoral perfusion USCI 1858 24 F 5.7 16.4/ 50.0
4 I arterial perfusion TMP 211-118 24 F 5.2 20.8/ 58.4
5 E straight ao. perf. Argyle 591099 24 F 4.8 43./ 62.2
6 L aortic perfusion JSCI 1961 24 F 4.2 33.8/ 82.0
7 B angled ao. perfusion Argyle 591065 21F 4.4 48.4/ 85.0
8 S femoral perfusion USCI 1858 20F 4.8 38.4/ 88.2
9 F aortic arch Sarns 6642 6.5 mm 4.2 76.4/ 90.2

10 R aortic perfusion USCI 1966 22 F 4.1 47.8/101.4
11 H arterial perfusion TMP 211-024 18 F 4.3 65.4/104.5
12 D straight ao. perf. Argyle 591047 18 F 4.1 73.0/108.2
13 K aortic perfusion USCI 1961 22F 4.0 57.6/125.4
14 A angled ao. perfusion Argyle 591040 18 F 3.9 94.4/142.0
15 Q aortic perfusion USCI 1966 20 F 3.4 104.8/160.2
16 M aortic perfusion USCI 1962 20 F 3.1 112.2/180.4
17 N aortic perfusion USCI 1966 18 F 3.3 157.6/212.2
18 ] aortic perfusion USCI 1961 20 F 3.6 103.0/213.2
19 p aortic perfusion USCI 1966 18 F 3.8 120.2/218.4
20 (6] aortic perfusion USCI 1965 18 F 3.3 149.6/227.2

* pressure gradient across cannulas at a flow rate of 3L/min (resistance —/resistance +) OD(Qutside diameter) ID(Inside
diameter)
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Fig. 2. Test system used to determine line pressure at 1 to 5L/min for 20 cannulas. (PVC = polyvinyl

chloride)
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Fig. 3. Test system used to determine line pressure at 1 to 5L/min for 20 cannulas. (In the case of presence

of resistance distal to the cannula tip)



Table 2. Summary of statistical analysis of mean line pressure for each of the 20 cannulas tested at a flow rate of (A)
2L/min (B) 3L/min (RESISTANCE +), (C) 2L/min (D) 3L/min (RESISTANCE -)

. P<0.05 P<O.01 D not significat
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AVOVA TADLE

Among: S$=66597.6401 DF =19 MS=3505.13895 (B) Among: SS=395994.51 DF =19 MS=20841.8163
F=11683.8262* F=45308.5368**

Within: §S=23.999939 DF =80 MS=0.299999237 Within: §5=236.7998047 DF =80 MS=0.459997559

Total: SS=66621.64 DF =99 Total: S5=396031.31 DF =99
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(C) Among: SS=35540.36 DF =19 MS=1870.54526 (D) Among: SS=181584.96 DF =19 MS=9557.10327

F=1908.71981** F=6287.57545**
Within: SS=78.3999 DF =80 MS=0.979999124 Within: SS=121.599854 DF =80 MS=1.51999817
Total: SS=35618.76 DF =99 Total: S§$=181706.56 DF =99
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Fig. 5-A. Mean line pressure versus flow rate for 20 can-
nulas tested (resistance —)

Fig. 4. Test system used to determine line pressure at 1 to 5L./min for 20 can-
nulas. (In the case of presence of resistance distal to the cannula tip)
presence of resistance distal to the cannula tip)
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Fig. 6. Regression line for inside diameter (ID) and line
pressure
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