
Extracorporeal Publications

Rev 2/01 page 1

Transonic Systems maintains a listing of more than 3,000 scientific publications which cite transit-time ultrasound
flow measurements. To receive reprints related to your field of interest, contact Transonic Systems Inc. at:

Tel: 800-353-3569, 607-257-1185; Fax: 607-257-7256, Internet: www.transonic.com

Theory of Operation

1T Drost, C.J., “Volume Flow Measurement System,” U.S. Patent # 4,227,407, Cornell Research Foundation, Inc., Ithaca
NY, October 14, 1980.

2T Drost, C.J., “Homogeneous Full Flow Illumination to Ultrasonic Systems,” Proceedings of the 31st Annual Conference of
Engineering in Medicine and Biology, Bethesda MD:  Alliance for Engineering in Medicine and Biology, Vol. 20, p. 183,
1978.

3T Drost, C.J., “Vessel Diameter-Independent Volume Flow Measurements Using Ultrasound,” Proceedings of San Diego
Biomed. Symposium, San Diego CA: San Diego Biomed. Society, Vol. 17, pp. 299-302, 1978.

4T Hemisch, W., “Blood Flow during Cardiovascular Surgery: Methodological, Technical and Practical Considerations,”
Gefäßchirugie, Springer-Verlag, 1996.

Validation Studies

46V Veal, N., Oberti, F., Moal, F, Vuillemin, E., Fort, J., Kaassis, M., Pilette, C., Cales, P., "Spleno-renal shunt blood flow is an
accurate index of collatera circulation in diffeent models of portal hypertension and after pharmacological changes in
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Time Ultrasound,” ELSO Extracorporeal Life Support Organization, Vol. 1, p. 23, 1989.

Clinical Pump Flow 
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Vol. 49, No. 6, p. 744-47, 2003. (pump, extracorporeal)
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pump)
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VentrAssist implantable rotary blood pump in sheep,î Artif Organs, Vol. 271, No. 1, p. 21-6, 2003. (sheep, pump,
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2598A Jaggy, C., Lachat, M., Leskosek, B., Zund, G., Turina, M.,  "Affinity Pump System: A New Peristaltic Blood Pump for
Cardiopulmonary Bypass." Perfusion, Vol. 15, Part 1, p. 77-83, Jan 2000. (pump, extracorporeal)

2542A Kihara, S., Litwak, K.N., Nichols, L., Litwak, P., Kameneva, M.V., Wu, Z., Kormos, R.L., Griffith, B.P., "Smooth muscle
cell hypertrophy of renal cortex arteries with chronic continuous flow left ventricular assist," Ann Thorac Surg, Vol. 75, p.
178-83, 2003. (calf, pump, graft outflow)
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real, tubing)
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Takagaki M., Doi, K., Howard, M.W., Fukamachi, K., "Cleveland Clinic CorAide blood pump circulatory support without
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VentraAssist rotary blood pump,” Artif Organs, Vol. 24, No. 6, p. 478-82, 2000. (extracorporeal, model, tubing with pump)

2316A Tansley, G., Vidakovic, S., Reizes, J., “Fluid dynamic characteristics of the VentraAssist rotary blood pump,” Artif Organs,
Vol. 24, No. 6, p. 483-7, 2000. (extracorporeal, model, tubing with pump)

2313A Saito, A., Shiono, M., Orime, Y., Yagi, S., Nakata, K.I., Eda, K., Hattori, T., Funahashi, M., Taniguchi, Y., Negishi, N.,
Sezai, Y., “Effects of left ventricular assist device on cardiac function: experimental study of relationship between pump
flow and left ventricular diastolic function,” Artif Organs, Vol. 25, No. 9, p. 728-32, 2001. (pig, tubing, acute)

2312A Nakata, K.I., Shiono, M., Akiyama, K., Orime, Y., Saito, A., Tutomu, H., Negishi, N., Sezai, H., Sankai, Y., “The estimation
of cardiac function from the rotary blood pump,” Artif Organs, Vol. 25, No. 9, p. 709-12, 2001. (pig, tubing, acute)
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2308A Chou, N.K., Wang, S.S., Lin, Y.H., Shyu, J.J., Hsieh, K.H., Jan, G.J., Chu, S.H., “Development of a totally implantable
pulsatile centrifugal pump as a ventricular assist device,” Artif Organs, Vol. 25, No. 8, p. 603-6, 2001. (calf, tubing,
chronic)

2307A Nonaka, K., Linneweber, J., Ichikawa, S., Yoshikawa, M., Kawahito, S., Mikami, M., Motomura, T., Ishitoya, H.,
Nishimura, I., Oestmann, D., Glueck, J., Schima, H., Wolner, E., Shinohara, T., Nose, Y., “Development of the Baylor
Gyro permanently implantable centrifugal blood pump as a biventricular assist device,” Artif Organs, Vol. 25, No. 9, p.
675-82, 2001. (calf, tubing with BVAD, chronic)

2304A  Wampler, R., Lancisi, D., Indravudh, V., Gauthier, R., Fine, R., “A sealless centrifugal blood pump with passive magnetic
and hydrodynamic bearings,” Artif Organs, Vol. 23, No. 8, p. 780-4, 1999. (model, tubing)
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Umezu, M., Tomioka, J., Kormos, R.L., Koyanagi, H ., Griffith, B.P., “Rotary blood pump flow spontaneously increases
during exercise under constant pump speed: results of a chronic study,” Artif Organs, Vol. 23, No. 8, p. 797-801, 1999.
(calf, pump, chronic)

2235A Undar, A., Henderson, N., THurston, G.B., Masai, T.,Beyer, E.A., Frazier, O.H., Fraser, C.D. Jr., “The effects of pulsatile
versus nonpulsatile perfusion on blood viscoelasticty before and after deep hypothermic circulatory arrest in a neonatal
piglet model,” Artif Organs, Vol. 23, No. 8, p. 717-21, 1999. (piglet, pump)

2233A Tsukiya, T., Taenaka, Y., Nishinaka, T., Oshikawa, M., Ohnishi, H., Tatsumi, E., Takano, H., Konishi, Y., Ito, K., Shimada,
M., “Application of indirect flow rate measurement  using motor driving signals to a centrifugal blood pump with an
integrated motor,” Artif Organs, Vol. 25, No. 9, p. 692-6, 2001. (goat, extracorporeal, chronic)
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Makinouchi, K., Yokokawa, M., Nose, Y., “Inlet port positioning for a miniaturized centrifugal blood pump,” Artif Organs,
Vol. 26, No. 1, p. 45-8, 2002. (extracorporeal, pump)
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ASAIO Journal, Vol. 46, No. 1, p. 123-127, 2000. (calf, pump, chronic)
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Blueck, J., Sato, K., Nose, Y., “Development of a new hollow fiber silicone membrane oxygenato7: in vitro study,” Artificial
Organs, Vol. 25, No. 6, p. 494-498, 2001. (ECMO, tubing)

2216A Guery, B.P., Mongalaboyi, J., Menager, P., Mordon, S., Vallet, B., Chopin, C., “Redox status of cytochrome a,a3: a
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(pig, pump, acute)
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Med, Vol. 28, No. 4, p. 915-20, 2000. (rabbit, extracorporeal, acute)

2186A Forget, A.P. Mangalaboyi, J., Mordon, S., Guery, B., Vallet, B., Fourrier, F., Chopin, C., “Escherichia coli endotoxin
reduces cytochrome aa3 redox status in pig skeletal muscle,” Cric Care Med, Vol 28, No. 10, p. 3569-70, 2000. (piglet,
pump, acute)

2133A Ochiai, Y., Golding, L.A., Massiello, A.L., Medvedez, A.L., Gerhart, R.L., Chen, J.F., Takagaki M., Fukamachi, K., “In vivo
hemodynamic performance of the Cleveland Clinic CorAide blood pump in calves,” Ann Thorac Surg, Vol. 72, No. 3, p.
747-52, 2001. (calf, pump, chronic)

1928A Akimoto, G., Yamazaki, K., Litwak, P., Litwak, K.N., Tagusarj, O., Mori, T., Antaki, M.F., Kameneva, M.V., Watach, M.J.,
Umezu, M., Tomioka, J., Kormos, R.L., Koyanagi, H., Griffith, B.P., “Continuously maintaining positive blood flow avoids
endocardial suction of a rotary blood pump with left ventricular bypass,” Artificial Organs, Vol. 24, No. 8, p. 606-10, 2000.
(calf, extracorporeal, chronic)

1918A Oshikawa, M., Araki, K., Endo, G., Anai, H., Sato, M., “Sensorless controlling method for a continuous flow left ventricular
assist device,” Artificial Organs,  Vol. 24, No. 8, p. 600-5, 2000. (extracorporeal, pump)

1917A Takano, T., Schulte-Eistrup, S., Yoshikawa, M., Nakata, K., Kawahito, S., Maeda, T., Nonaka, K., Linneweber, J., Glueck,
J., Fujisawa, A., Makinouchi, K., Yokokawa, M., Nose, Y., “Impeller design for a miniaturized centrifugal blood pump,”
Artificial Organs, Vol. 24, No. 10, p. 821-5, 2000. (extracorporeal, pump)

1886A Akimoto, T. Yamazaki, K., Litwak, P., Litwak, K.N., Tagusari, O., Mori, T., Antaki, J.F., Kameneva, M.V., Watach, M.J.,
Umezu, M., Tomioka, J., Kormos, R.L., Koyanagi, H., Griffith, B.P., “Relationship of blood pressure and pump flow in an
implantable centrifugal blood pump during hypertension,” ASAIO Journal, Vol. 46, No. 5, p. 596-5999, 2000. (calf,
pulmonary a., pump, acute)

1818A Tevaearai, H.T., Mueller, X.M., Jegger, D., Augsburger, M., Burki, M., von Segesser, L.K., “Performance of a new
implantable cardiac assist centrifugal pump,” Artif Organs, Vol. 25, No. 1, p. 67-9, 2001. (calf, pump - LVAD)

1817A Trittenwein, G., Burda, G., Trittenwein, H., Golej, J., Hermon, M., Pollak, A., “A pulsatile pneumatically driven neonatal
extracorporeal membrane oxygenation system using neck vessel cannulas tested with neonatal mock circulation,” Artif
Organs, Vol. 25, No. 1, p. 29-35, 2001. (extracorporeal, pump)

1808A Kawahito, K., Adachi, H., Ino, T., “Platelet activation in the gyro C1E3 centrifugal pump: comparison with the terumo
capiox and the Nikkiso HPM-15,” Artif Organs, Vol. 24, No. 11, p. 889-92, 2000. (extracorporeal)

1804A Tai, N.R., Salacinski, H.J., Edwards, A., Hamilton, G., Seifalian, A.M., “Compliance properties of conduits used in
vascular reconstruction,” Br J Surg, Vol. 87, No. 11, p. 1516-1524, 2000. (flow model, tubing)

1747A DeGroff, C.G., Shandas, R., Kwon, J., Valdes-Cruz, L., “Accuracy of the Bernoulli Equation for Estimation of Pressure
Gradient Across Stenotic Blalock-Taussig Shunts: An In Vitro and Numerical Study,” Pediatric Cardiology, Vol. 21, No. 5,
p. 439-447, 2000. (extracorporeal, pump)
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1709A Arai, H., Yoshida, T., Izumi, H., Sunamori, M., “External shunt for off-pump coronary artery bypass grafting: distal
coronary perfusion catheter,” Annals of Thoracic Surgery, Vol. 70, No. 2, p. 681-682, 2000. (extracorporeal, pump)

1535A  Yoshikawa, M., Nakata, K., Ohtsuka, G., Takano, T., Glueck, J., Fujisawa, A., Makinouchi, K., Yokokawa, M., Nose, Y.,
“Feasibility of a Tiny Gyro Centrifugal Pump as an Implantable Ventricular Assist Device,” Artifical Organs, Vol. 23, No. 8,
p. 774-779, 1999. (extracorporeal, pump)

1525A Wittstein, I.S., Qiu, W., Ziegelstein, R.C., Hu, Q., Kass, D.A., “Opposite Effets of Pressurized Steady Versus Pulsatile
Perfusion on Vascular Endothelial Cell Cytosolic pH,” Circulation Research, Vol. 86, No. 12, p. 1230-1236, 2000. (pump,
tubing)

1513A Nakata, K., Yoshikawa, M., Takano, T., Sankai, Y., Ohtsuka, G., Glueck, J., Fujisawa, A.,  Makinouchi, K.., Yokokawa, Y.,
Nose, Y., “Estimation of Pump Flow Rate and Abnormal Condition of Implantable Rotary Blood Pumps During Long-Term
In Vivo Study,” Artificial Organs, Vol. 24, No. 4, p. 315-319, 2000. (calf, pump flow, chronic)

1511A Nose, Y., Nakata, K., Yoshikawa, M., Letsou, G.V., Fujisawa, A., Wolner, E., Schima. H., “Development of a Totally
Implantable Biventricular Bypass Centrifugal Blood Pump System,” Annals of Thoracic Surgery, Vol. 68, No. 2, p. 774-
778, 1999. (calf, pump flow)

1508A Nakata, K. Ohashi, Y., Tayama, E., Ohtsuka, G., Takami, Y., Mueller, J., Glueck, J., Nose, Y., “Estimation of the Native
Cardiac Output form a Rotary Blood Pump Flow: In Vitro Study,” Artifical Organs, Vol. 22, No. 5, p. 411-413, 1998. (in-
vitro, tubing)

1278A Trittenwein, G., Kölbl, R., Trittenwein, H., Golej, J., Burda, G., Hermon, M., Pollak, A., “A Centrifugal Pump Driven Tidal
Flow Extracorporeal Membrane Oxygenation System Tested with Neonatal Mock Circulation,” Artificial Organs, Vol. 23,
No. 6, p. 524-528, 1999. (ECMO test circuit T106)

1277A Trittenwein, G., Zamberger, A., Trittenwein, H.,  Burda, G., Golej, J.,Hermon, M., Pollak, A., “A Simple Neonatal Mock
Circulation Enabling Pulsaltility and Different Hemodynamical States for Neonatal ECMO Research: Application to
Assess the Effect of a Centrifugal Pump Operated Neonatal ECMO System on the Circulation,” Artificial Organs, Vol. 22,
No. 5, p. 414-418, 1998. (ECMO test circuit T106)

1239A Mussivand, T., Day, K.D., Nabar, B.C., “Fluid Dynamic Optimization of a Ventricular Assit Device Using Particle Image
Velocimetry,” ASAIO Journal, Vol. 45,  p. 25-31, 1999. (extracorporeal, pump flow custom flowprobe)

1238A Ündar, A., Masai, T., Inman, R., Beyer, E.A., Meuller, M.A., McGarry, M.C., Frazier, O.H., Fraser, C.D. Jr., “Evaluation of
a Physiologic Pulsatile Pump System for Neonate-Infant Cardiopulmonary Bypass Support,” ASAIO Journal, Vol. 45,  p.
53-58, 1999. (piglet, extracorporeal, pump flow T109)

1209A Mongero, L.B., Beck, J.R., Orr, T.W., Kroslowitz, R.M., See-Sensiba, K., Oz, M.C., “Clinical Evaluation of Setting Pump
Occlusion by the Dynamic Method: Effect on Flow,” Perfusion, Vol. 13, No. 5, p. 360-368, 1998. (extracorporeal)

1094A Schima, H., Huber, L., Schmallegger, H., Drost, C.J., Droudt, A., Wieselthaler, G., Losert, U., “Flow Measurement at the
Pump Head of Centrifugal Pumps: Comparison of Ultrasonic Transit Time and Ultrasonic Doppler Systems,”  Artificial
Organs, Vol. 21, No. 7, p. 808-815, 1997. (tubing)

951A Macha, M., Litwak, P., Yamazaki, K., Kameneva, M., Butler, K.C., Thomas, D.C., Taylor, L.P., Griffith, B.P., Borovetz,
H.S., “In Vivo Evaluation of an Extracorporeal Pediatric Centrifugal Blood Pump,” ASAIO J., Vol. 43, p. 284-288, 1997.
(pump, extracorporeal)

841A Tamari, Y., Lee-Sensiba, K., Leonard, E.F., Tortolani, A.J., “A Dynamic Method for Setting Roller Pumps Nonocclusively
Reduces Hemolysis and Predicts Retrograde Flow,” ASAIO Journal, Vol. 43, p. 39 - 52, 1997.  (pump, extracorporeal)

828A Lönn, U., Wulff, J., Keck, K-Y, Wranne, B., Ask, P., Peterzén, Casimir-Ahn, H., “Flow Characteristics of the Hemopump:
An Experimental In Vitro Study,” Annals of Thoracic Surgery, Vol. 63, p. 162-166, 1997.  (tubing)

715A Berube, M.C., Brink, L.W.,  “Ultrafiltration in the Cardiac ECMO Patient: Use of the Transonic HT109 Flowmeter to
Determine Hemofilter Shunt and Actual Flow,” Presented at the 12th Annual CNMC Symposium on ECMO & Advanced
Therapies for Respiratory Failure, Keystone, CO, February 25-29, 1996. (ECMO)

714A Gonzalez, C., Bolivar, J., Hultquist, K.A., Morgan, L.M., Aznavorian, R., Sussmane, J.B., Wolfsdorf, J., “Evaluation of
Hemodialyzers in Extracorporeal Life Support,” Presented at the 12th Annual CNMC Symposium on ECMO & Advanced
Therapies for Respiratory Failure, Keystone, CO, February 25-29, 1996. 
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Flow Phantoms / Fluid Dynamics

2808A Liu SQ, Tieche C, Tang D, Alkema P, " Pattern formation of vascular smooth muscle cells subject to nonuniform fluid
shear stress: role of PDGF-beta receptor and Src," Am J Physiol Heart Circ Physiol, Vol. 85, No. 3, p. H1081-90, 2003.
Epub 2003 May 08. (model, vena cava)

2768A Minich LL, Tani LY, Hawkins JA, Bartkowiak RR, Royall ML, Pantalos GM.,  "In vitro evaluation of the effect of aortic
compliance on pediatric intra-aortic balloon pumping," Pediatr Crit Care Med. 2001 Apr;2(2):139-44. (mock circulation,
extracorporeal)

2737A Yamamoto K, Sokabe T, Ohura N, Nakatsuka H, Kamiya A, Ando J., "Endogenously released ATP mediates shear
stress-induced Ca2+ influx into pulmonary artery endothelial cells," AJP Heart Circ Physio, Vol. 285, No. 2, p. H793-803,
2003. (circuit, outflow tube)

2679A Corno, C., Fiore, G.B., Martelli, E., Dani, C., Costantino, M.L., "Volume controlled apparatus for neonatal tidal liquid
ventilation," ASAIO Journal, Vol. 49, No. 3, p. 250-258, 2003. (model lung, tubing)

2533A Gawenda, M., Winter, S., Jaschke, G., Brunkwall, J., "Stent fail of the renal arteries in stent graft exclusion of AAA. An in
vitro study of 3 different stent types," J Cardiovas Surg, Dec; Vol 43, No 6, p. 857-63, 2002. (model, arterial graft)

2504A Donahue, S.W., Jacobs, C.R., Donahue, H.J., "Flow-induced calcium oscillations in rat osteoblasts are age, loading
frequency, and shear stress dependent," AJP, Vol. 281, No. 5, p. C1635-41, 2001. (flow system, tubing)

2493A Lund, L.W., Battler, B.G., Pederspiel, W.J.,  "A comparative in vitro hemolysis study of a pulsating intravenous artificial
lung," ASAIO Journal, Vol. 48, No. 6, p. 631-5, 2002. (artificial lung, circuit)

2465A Ferrari, G., De Lazzari, C., Kozarski, M., Clemente, F., Gorczynska, K., Mimmo, R., Monnanni, E., Tosti, G., Guaragno,
M., "A hybrid mock circulatory system: Testing a prototype under physiologic and pathological conditions," ASAIO
Journal, Vol. 48, No. 5, p. 487-494, 2002. (extracorporeal, tubing/circulation model)

2367A  Tanoue, Y., Sese, A., Ueno, Y., Joh, K., Hijii, T., “Bidirectional Glenn procedure improves the mechanical efficiency of a
total cavopulmonary connecton in high-risk Fontan candidates,” Circulation, Vol. 103, No. 17, p. 176-80, 2001. (dog,
tubing, extracorporeal)

2352A Trumble, D.R., Magovern, J.A., “Method for measuring long-term function of muscle-powered implants via
radiotelemetry,” JAP, Vol. 90, No. 5, p. 1977-85, 2001. (extracorporeal, tubing)

2320A Dai, G., Tsukurov, O., Chen, M., Gertler, J.P., Kamm, R.D., “Endothelial nitric oxide production during in vitro simulation
of external limb compression,” AJP, Vol. 282, No. 6, p. 2066-75, 2002. (extracorporeal, tubing)

2315A Gerdes, A., Hanke, T., Sievers, H.H., “In vitro hydrodynamics of the Embol-X cannula,” Perfusion, Vol. 17, No. 2, p. 153-
6, 2002. (extracorporeal, model, tubing-mock circulation)

2269A Nakata, M., Tatsumi, E., Tsukiya, T., Taenaka, Y., Nishimura, T., Nishinaka, T., Takano, H., Masuzawa, T., Ohba, K.,
“Augmentative effect of pulsatility on the wall shear stress in tube flow,” Artif Organs, Vol. 23, No. 8, p. 727-31, 1999.
(extracorporeal, tubing)

2218A Sussmane, J.B., Totapally, B.R., Hultquist, K., Torbati, D., Woflsdorf, J., “Effects of arteriovenous extracorporeal therapy
on h emodynamic stability, ventilation, and oxygenation in normal lambs,” Crit Care Med, Vol. 29, No. 10, p. 1972-8,
2001. (lamb, extracorporeal)

2111A Ashton, R.C., Goldstein, D.J., Alessandro, D.D., Wienberg, A.D., Burkhoff, D., Rosskothen, H.D., Lemole, G.M., Oz,
M.C., “Development of an intraluminal device for the treatment of aortic regurgitation: prototype and in vitro testing
system,” J Thorac Cardiovasc Surg, Vol. 112, p. 979-83, 1996. (extracorporeal, tubing)

2090A Undar, A., Masai, T., Yang, S-Q, Eichstaedt, H.C., McGarry, M.C., Vaughn, W.K., Fraser, C.D., “Pulsatile perfusion
improves regional myocardial blood flow during and after hypothermic cardiopulmonary bypass in a neonatal piglet
model,” ASAIO, Vol. 48, p. 90-95, 2002. (pump, extracorporeal)

2072A Powell, A.J., Maier, S.E., Chung, T., Geva, T., “Phase-velocity cine magnetic resonance imaging measurement of
pulsatile blood flow in children and young adults: in vitro and in vivo validation,” Pediatr Cardiol, Vol. 21, No. 2, p. 104-10,
2000. (in vitro, flow phantom)



Publications: Extracorporeal cont.

Rev 11-04 page 6

2029A Peng, X., Recchia, F.A., Byrne, B.J., Wittstein, I.S., Ziegelstein, R.C., Kass, D.A., “In vitro system to study realistic
pulsatile flow and stretch signaling in cultured vascular cells,” AJP, Vol. 279, No. 3, p. C797-805, 2000. (model, tubing

)1643A Jayaweera, A.R., Wei, K., Coggins, M., Bin, J.P., Goodman, C., Kaul, S., "Role of Capillaries in Determing CBF Reserve:
New Insights Using Myocardial Contract Echocardiography," American Journal of Physiology, Vol. 277, No. 6, p. H2363-
2372, 1999. (model, extracorporeal)

1595A Ericsson, A.B., Takeshima, S., Vaage, J., “Warm or Cold Continuous Blood Cardioplegia Provides Similar Myocardial
Protection,” Ann Thorac Surg, Vol 68, p. 454-459, 1999. (pig, tubing, acute)

1561A Borgdorff, P., van den Bos, G., Bangelder, G.J., “Extracorporeal Circulation Can Induce Hypotension by Both Blood-
Material Contact and Pump-Induced Platelet Aggregation,” Journal of Thoracic and Cardiovascular Surgery, Vol. 120, No.
1, p. 12-19, 2000. (extracorporeal, rat)

1554A Solem, J.O., Boumzebra, D., Al-Buraiki, J., Nakeeb, S., Rafeh, W., Al-Halees, Z., "Evaluation of a New Device for Quick
Sutureless Coronary Artery Anastomosis in Surviving Sheep," European Journal of Cardiothoracic Surgery, Vol. 17, No.
3, p. 312-318, 2000. (sheep, tubing)

1392A Thourani, V.H., Nakamura, M., Ronson, R.S., Jordan, J.E., Zhao, Z., Levy, J.H., Szlam, F., Guyton, R.A., Vinten-
Johansen, J., “Adenosine alpha-3-receptor stimulation attenuates postischemic dysfunction through K(ATP) channels,”
Am J Physiol, Vol. 277, p. H228-235, 1999 (rat, tubing, acute)

1334A Zhao, S., Suciu, A., Ziegler, R., Moore, J.E., Burki, E., Meister, J., Brunner, H.R., “Synergistic Effects of Fluid Shear
Stress and Cyclic Circumgerential Stretch on Vascular Endothelial Cell Morphology and Cytoskeleton,” Arterioscler.
Thromb. Vasc. Biol., Vol. 15, p. 1781-1786, 1995. (pump, tubing)

1333A Orvim, U., Barstad, R.M., Orning, L., Petersen, L.B., Exban, M., Hedner, U., Sakariassen, K.S., “Antithrombotic Efficacy
of Inactived Active Site Recombinant Factor VIIa is Shear Dependent in Human Blood,” Auteriosc. Thromb. Vasc. Biol.,
Vol 17, p. 3049-3056, 1997. (extracorporeal, tubing)

1332A Ziegler, T., Bouzourene, K., Harrison, V.J., Brunner, H.R., Hayoz, D., “Influence of Oscillatory and Unidirectional Flow
Environments on the Expression of Endothelin and Nitric Oxide Synthase in Cultured Endothelial Cells,” Arterioscler.
Thromb. Vasc. Biol., Vol. 18, p. 686-692, 1998. (extracorporeal, tubing, acute)

1313A Huyhn T.T., Davies M.G., Trovato M.J., Svendsen E, Hagen P., "Alterations in wall tension and shear stress modulate 
tyrosine kinase signaling and wall remodeling in experimental vein grafts," J. Vasc Surg, Vol. 29, No. 2, p. 334-344. 
1999. (rabbit, carotid a., tubing, acute)

1072A Pantalos, G.M., Bennet, T., Sharp, M.K., Woodruff, S., O’Leary, S., Gillars, K., Lemon, M., Sojka, J., “The Role of
Gravitational Acceleration in Artificial Heart Diastolic Function,” ASAIO Journal Abstracts, Vol. 44, 1998. (extracorporeal)

934A Pantalos, G.M., Sharp, M.K., Woodruff, S.,  O’Leary., D.S., Lorange, R., Everett, S., Bennett, T., Schurfranz, T., “The
Influence of Gravity on Cardiac Performance,” Annals Bioengineering , 1997. (extracorporeal)

933A O’Leary., D.S., Pantalos, G.M., Sharp, M.K., “Feedback Control of Mean Fluid Pressure in a Dynamic Model of the
Cardiovascular System,” ASAIO Journal, Vol. 43, p. 316-320, 1997. (extracorporeal)

932A Woodruff, S., Sharp, M.K., Pantalos, G.M., “Improved Compliance Chamber Design for the Study of Cardiac Performance
in Microgravity,” ASAIO Journal, Vol. 43, p. 316-20, 1997. (mock circulatory system)

926A Pantalos, G.M., Bennett, T.E., Sharp, S.K., Woodruff, S., O’Leary, S., Gillars, K., Lemon, M., Schurfranz, T., Sijka, J.,
“Hearts in Space: Characterization of Fluid Physics Effects on Cardiovascular Responses to Microgravity [G-572],”
University of Utah publication, 1997.

817A Cohen, M.I., Wang, D.M., Tarbell, J.M., “Measurement of Oscillatory Flow Pressure Gradient in an Elastic Artery Model,”
Biorheology, Vol. 32, No. 4, p. 459-471, 1995. (flow loop, tubing)

769A Pike, G.B., Meyer, C.H., Brosman, T.J., Pelc, N.J., “Magnetic Resonance Velocity Imaging Using a Fast Spiral Phase
Contrast Sequence,” Magnetic Resonance Medicine, Vol. 32,  p. 476-483, 1994. (tubing)

713AH Debatin, J.F., Zahner, B., Meyenberger, C., Romanowski, B., Shópke, W., Marincek, B., Fuchs, W.A.,  “Azgos Blood
Flow: Phase Contrast Quantitation in Volunteers and Patients with Portal Hypertension Pre and Postintrahepatic Shunt
Placement,” Hepatology, Vol. 24, No. 5, p. 1109-1115, 1996. (phantom model, tubing)

662A Giussani, D.A., Moore, Spencer, P.J., J.A.D., P.J., Hanson, M.A., “Changes in Frequency and in Compliance Affect the
Pulsatility Index of the Doppler Flow Velocity Waveform at Constant Flow in an In Vitro Pulsatile Flow Model,” Journal of
Maternal-Fetal Investigation, Vol. 5, p 78-82, 1995. (ECMO model, tubing)
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655A Fontaine, A.A., Ellis, J.T., Healy, T.M., Hopmeyer, J., Yoganathan, A.P. “Identification of Peak Stresses in Cardiac
Prostheses, A Comparison of Two Dimensional Versus Three-Dimensional Principal Stress Analyzes,” ASAIO Journal,
Vol. 42, p. 154-163, 1996. (extracorporeal, tubing)

526A Billy, G.C., Miller, C.A., Pallone, M.N., Donachy, J.H., Pierce, W.S, “Hemolytic Differences among Artificial Cardiac
Valves Used in a Ventricular Assist Pump,” Artificial Organs, Vol. 19, No. 4, p. 339-343, 1995. (tubing)

497A Pantalos, G.M., Sharp, M.K., Woodruff, S.J., Lorange, R.D. “Characterization of Fluid Physics Effects on Cardiovascular
Response to Microgravity [G-572],” NASA Conference Publication for the 1993 Shuttle Small Payloads Symposium,
Annapolis, MD, Oct. 4-7, 1993. (extracorporeal)

494A Moore Jr., J.E., Burki, E., Suciu, A., Zhao, S., Burnier, M., Brunner, H..R., Meister, J-J, “A Device for Subjecting Vascular
Endothelial Cells to Both Fluid Shear Stress a nd Circumferential Cyclic Stretch,” Annals of Biomedical Engineering, Vol.
22, No. 4, p. 416-422, 1994. (pump, tubing)

394A Idris, A.H., Staples, E.D., O’Brien, D.J., Melker, R.J., Rush, W.J., Del-Duca, K.D., Falk, J.L., “End-tidal Carbon Dioxide
during Extremely Low Cardiac Output,” Annals Emergency Medicine, Vol. 23, No. 3, pp. 568-572, 1994. (tubing)

283A Markou, Christos P., Ku, David N.,  “Accuracy of Velocity and Shear Rate Measurements using Pulsed Doppler
Ultrasound:  A Comparison of Signal Analysis Techniques,” Ultrasound in Medicine and Biology, Vol. 17, No. 8, pp. 803-
814, 1991. (flow system)

212A Fei, D-Y, Kraft, K.A., Fatouros, P.P., “Model Studies of Nonsteady Flow Using Magnetic Resonance Imaging,” Journal of
Biomedical Engineering, Vol. 112, p. 93-99, 1990. (tubing)

211A Kraft, K.A., Fei, D-Y, Fatouros, P.P., “Quantitative Phase-Velocity MR Imaging of In-Plane Laminar Flow:  Effect of Fluid
Velocity, Vessel Diameter, and Slice Thickness,” Medical Physiology, Vol. 19, p. 79-85, 1992. (tubing)

Experimental CP Bypass

2700A Tozzi, P., Corno, A.F., vonSegresser, L., "Intravascular ultrasound potential tool to assess coronary anastomosis quality,"
Asian Cardiovasc Theorac Ann, Vol. 11, No. 2, p. 143-6, 2003. (sheep, CABG, acute)

2661A Kiaii, B., Kodera, K., Abu-Khudair, W., Novick, R.J., Boyd, W.D., "An alternative arterial conduit for totally endoscopic
multivessel coronary artery bypass," The Heart Surgery Forum, Vol. 4, No. 4, p. 315-318, 2001. (pig, CABG)

2656A Mackensen, B.G., Sato, Y., Nellgard, B., Pineda, J., Newman, M.F., Warner, D.S., Grocott, H.P., "Cardiopulmonary
bypass induces neurologic and neurocognitive dysfunction in the rat," Anesthesiology, Vol. 95, No. 6, p. 1485-91, 2001.
(rat, CPB, acute)

2650A Glocott, H.P., Mackensen, G.B., Newman, M.F., Warner, D.S., "Neurological injury during cardiopulmonary bypass in the
rat," Perfusion, Vol. 16, No. 3, p. 75-81, 2001. (rat, CPB, acute)

2410A Buijsrogge, M.P., Verlaan, C.W., van Rijen, M.H.P., Grundeman, P.F., Borst, C., "Coronary end-to-side sleeve anasto-
mosis using adhesive in off-pump bypass grafting in the pig," Ann Thorac Surg, Vol. 73, No. 5, p. 1451-6, 2002. (pig, off-
pump coronary bypass graft, acute)

2404A Buijsrogge, M.P., Scheltes, M.S., Heikens, M., Grundeman, P.F., Borst, C., "Sutureless coronary anastomosis with an
anastomotic device and tissue adhesive in off-pump porcine coronary bypass grafting," J Thorac Cardiovasc Surg, Vol.
123, No. 4, p. 788-94, 2002. (pig, off-pump coronary bypass graft, acute)

2403A Buijsrogge, M.P., Grundeman, P.F., Verlaan, C.W.J., Borst, C., "Unconventional vessel wall apposition in off-pump
porcine coronary artery bypass grafting: Low versus high graft flow," Journal of Thorac Cardiovasc Surg, Vol. 123, No. 1,
p. 341-7, 2002. (pig, off-pump coronary bypass graft, acute)

2319A Kawahito, S., Haraguchi, S., Maeda, T., Motomura, T., Takano, T., Nonaka, K., Linneweber, J., Ichikawa, S., Kawamura,
M., Ishitoya, H., Glueck, J., Sato, K., Nose, Y., “Preclinical evaluation of a new hollow fiber silicone membrance
oxygenator for pediatric cardiopulmonary bypass: ex-vivo study,” Ann Thorac Cardiovasc Surg, Vol. 8, No. 1, p. 7-11,
2002. (calf, tubing, acute)

2214A McMullan, D.M., Bekker, J.M., Parry, A.J., Johengen, M.J., Kon, A., Heidersbach, R.S., Black, S.M., Fineman, J.R.,
“Alterations in endogenous nitric oxide production after cardiopulmonary bypass in lambs with normal and increased
pulmonary blood flow,” Circulation, Vol. 102, No. 18 Suppl 3, p. 72-8, 2000. (lamb, pulmonary a., extracorporeal, acute)
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2154A Joffs, C., Walker, C.A., Hendrick, J.W., Fary, D.J., Almany, D.K., Davis, J.N., Goldberg, A.T., Crawford, F.A., Spinale,
F.G., “Endothelin receptro subtype A blockade selectiely reduces pulmonary pressure after cardiopulmonary bypass,” J
Thorac Cardiovasc Surg, Vol. 122, No. 2, p. 365-70, 2001. (pig, CABG, acute)

1951A Kamel, K.S., Mazer, C.D., “Effect of NaHCO(3) on cardiac energy metabolism and contractile function during hypoxemia,”
Critical Care Medicine, Vol. 29, No. 2, p. 344-350, 2001. (dog, extracorporeal, acute)

1935A Kaul, S., Makkar, R.R., Nakamura, M., Litvack, F.I., Shah, P.K., Forrester, J.S., Hutsell, T.C., Eigler, N.L., “Inhibition of
acute stent thrombosis under high-shear flow conditions by a nitric oxide donor, DMHD/NO,” Circulation, Vol. 94, No. 9, p.
2228-2234, 1996. (pig, extracorporeal, acute)

1906A Dai, G., Tsukurov, O., Orkin, R.W., Abbott, W.M., Kamm, R.D., Gertler, J.P., “An in vitro cell culture system to study the
influence of external pneumatic compression on endothelial function,” J Vasc Surg, Vol. 32, No. 5, p. 977-87, 2000.
(extracorporeal, tubing)

1901A Qiu, Y., Tarbell, J.M., “Interaction between wall shear stress and circumferential strain affects endothelial cell biochemical
production,” Journal of Vascular Research, Vol. 37, No. 3, p. 147-157, 2000. (extracorporeal, tubing)

1882A Greenberg, R.K., Ouriel, K., Srivastava, S., Shortell, C., Ivancev, K., Walderman, D., Illig, K., Green, R., “Mechanical
versus chemical thrombolysis: an in vitro differentiation of thrombolytic mechanisms,” J Vasc Interv Radiol, Vol. 11, No.
2Pt1, p. 199-205, 2000. (extracorporeal)

1837A Jayroe, J.B., Alpard, S.K., Wnag, D., Deyo, D.J., Murphy, J.A., Zwischenberger, J.B., “Hemodynamic stability during
arteriovenous carbon dioxide removal for adult respiratory distress syndrome: a prospective randomized outcomes study
in adult sheep,” ASAIO Journal, Vol. 47, No. 3, p. 211, 2001. (sheep, extracorporeal, chronic)

1804A Tai, N.R., Salacinski, H.J., Edwards, A., Hamilton, G., Seifalian, A.M., “Compliance properties of conduits used in
vascular reconstruction,” Br J Surg, Vol. 87,  No. 11, 1516-1524, 2000. (flow model, tubing)

1758A Kawahito, S., Takano, T., Nakata, K., Maeda, T., Nonaka, K., Linneweber, J., Schulte-Eistrup, S., Sato, T., Mikami, M.,
Glueck, J., Nose, Y., “Analysis of the arterial blood pressure waveform during left ventricular nonpulsatile assistance in
animal models,” Artif Organs, Vol. 24, No. 10, p. 816-20, 2000. (calf, tubing, acute)

2044A Suematsu, Y., Ohtsuka, T., Miyaji, K., Murakami, A., Miyairi, T., Eyileten, Z., Kotsuka, Y., Takamoto, S., “Right heart
bypass for left circumflex coronary artery bypass grafting,” Heart and Vessels, Vol. 15, No. 2, p. 86-89, 2000. (dog, pump,
acute)

2035A Ahmet, I., Fukushima, N., Sawa, Y., Masai, T., Kadoba, K., Kagisaki, K., Chang, J-C., Yamaguchi, T., Matsuda, H., “The
effects of a new ultra-short-acting-adrenergic blocker, ONO-1101, on cardiac function during and after cardiopulmonary
bypass,” Surgery Today, Vol. 29, No. 3, p. 248-254, 1999. (dog, CABG)

2021A Hill, A.C., Maroney, T.P., Virmari, R., “Facilitated coronary anastamosis using a nitinol U-clip devide: Bevine model,” J
Thorac Cardiovasc Surg, Vol. 121, No. 5, p. 859-70, 2001. (calf, CABG)

1952A Williams, E.A., Welty, S.E., Geske, R.S., Hubble, C.L., Craig, D.M., Quick, G., Meliones, J.N., Cheifetz, I.M., “Liquid lung
ventilation reduces neutrophil sequestration in a neonatal swine model of cardiopulmonary bypass,” Critical Care
Medicine, Vol. 29, No. 4, p. 789-795, 2001. (neonatal pig, CABG, acute)

1757A Walker, C.A., Baicu, S.C., Goldberg, A.T., Widener, C.E., Fary, D.J., Almany, D.K., Ergul, A., Crawford, F.A., Spinale,
F.G., “Temporal endotheline dynamics of the myocardial interstitium and systemic circulation in cardiopulmonary bypass,”
Journal of Thoracis and Cardiovascular Surger," Vol. 120, p. 864-871, 2000. (pig, CABG)

862A Stevens, J.H., Burdon, T.A., Siegel, L.C., Peters, W.S., Pompili, M.F., St. Goar, F.G., Berry, G.J., Ribakove, G.H., Vierra,
M.A., Mitchell, R.S., Toomasian, J.M., Reitz, B.A., “Port-Access Coronary Artery Bypass with Cardioplegic Arrest: Acute
and Chronic Canine Studies,” Annals of Thoracic Surgery, Vol. 62, p. 435-441, 1996. (extracorporeal, dog, CABG)

668A Reddy, V.M., Liddicoat, J.R., Klein, J.R., ”Fetal Model of Single Ventricle Physiology: Hemodynamic Effects of Oxygen,
Nitric Oxide, Carbon Dioxide, & Hypoxia in the Early Postnatal Period,” Annals of Thoracic Surgery, Vol. 112, p. 437-449,
1996. (fetal sheep, tubing, pump)

632A Reddy, V.M., Liddicoat, J.R., Klein, J.R., Wampler, R.K., Hanley, F.L., “Long-term Fetal Outcome after Fetal Cardiac
Bypass: Fetal Survival to Full Term and Organ Abnormalities,” Journal of Thoracic and Cardiovascular Surgery, Vol. 111,
p. 536-44, 1996. (fetal sheep, fetal bypass circuit, tubing)
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Perfusion / Reperfusion / Shunt Flow Studies 

2812A Veal N, Moal F, Oberti F, Vuillemin E, Cales P., "Hemodynamic effects of acute and chronic administration of vapreotide
in rats with cirrhosis," Dig Dis Sci. 2003 Jan;48(1):154-61. (rat, shunt, chronic)

2800A Rukshin V, Azarbal B, Finkelstein A, Shah PK, Cercek B, Tsang V, Kaul S., "Effects of GP IIb/IIIa receptor inhibitor
tirofiban (aggrastat) in ex vivo canine arteriovenous shunt model of stent thrombosis," J Cardiovasc Pharmacol, Vol. 41,
No. 4, p. 615-24, 2003. (dog, shunt, acute)

2792A Chi L, Pen YW, Potoczak R, Gibson G, Hicks G, Mertz TE, Janiczek N, Juneau PL, Gallagher K, Leadley R, "Assessment
of ex vivo pharmacodynamic markers during inhibition of thrombosis by CI-1031 (ZK-807834), a novel direct factor Xa
inhibitor," Pharmacology, Vol. 64, No. 2, p. 76-83, 2002. (rabbit, shunt, acute)

2790A Sack FU, Dollner R, Reidenbach B, Schledt A, Taylor S, Gebhard MM, Hagl S, "Extracorporeal circulation induced
microvascular perfusion injury of the small bowel," Eur Surg Res, Vol. 34, No. 6, p. 418-24, 2002. (pig, extracorporeal)

2676A Meinhardt, J.P., Annich, G.M.,  Miskulin, J., Kawai, T., Ashton, B.A., Bartlett, R.H., "Thrombogenicity is not reduced when
heparin and phospholipid bonded circuits are used in a rabbit model of extracorporeal circulation," ASAIO Journal, Vol.
49, No. 4, p. 395-400, 2003. (rabbit, extracorporeal)

2649A Willems, E.W., Valdivia, L.F., Saxena, P.R., Villalon, C.M., "The role of several alpha(1)-adrenoceptor subtypes mediating
vasoconstriction in the canine external carotid circulation," Br J Pharmacol, Vol. 132, No 6, p. 1292-8, 2001. (extracorpo-
real)

2642A Segers, P., Schana-Sato, V., Leather, H.A., Lambermont, B., Ghuysen, A., Dogne, J.M., Benoit, P., Morimont, P.,
Wouters, P.F., Verdonck, P., Kolh, P., "Determinants of left ventricular preload-adjusted maximal power," AJP, Vol. 284,
No. 6, p, H2295-2301, 2003. (model, circuit)

2617A Ryder, J., Zappulla, R., Aron, A., Drost, C., Draught, A., "Non-invasive quantification of CSF flow in shunts," presented at
8th International Symposium on Intracranial Pressure, Abstract 254, June 16-20, 1991. (extracorporeal, shunt)

2518A Dobson, JL., Gladden, LB, "Effect of Rhythmic Tetanic Skeletal Muscle Contractions on Peak Muscle Perfusion.," Journal
of Applied Physiology, Vol. 94. Part 1, p. 11-9, January 2003. (dog, extracorporeal, chronic)

2502A Alpard, S.K., Zwischenberger, J.B., Tao, W., Deyo, DJ., Bidani, A., "Reduced ventilator pressure and improved P/F ratio
during percutaneous arteriovenous carbon dioxide removal for severe respiratory failure," Ann Surg, Vol, 230, No. 2, p.
215-24, 1999. (sheep, shunt)

2373A Paolocci, N., Pagliaro, P., Isoda, T., Saavedra, F.W., Kass, D.A., “Role of calcium-sensitive K+ channels and nitric oxide
in in vivo coronary vasodilation from enhanced perfusion pulsatility,” Circulation, Vol. 103, No. 1, p. 119-125, 2001. (dog,
extracorporeal, acute)

2351A Bentzer, P., Kongstad, L., Grande, P., "Capillary filtration coefficient is independent of number of perfused capillaries in
cat skeletal muscle," AJP, Vol. 280, No. 6, p. H2697-2706, 2001. (cat, shunt, acute)

2333A Veal, N., Oberti, F., Moal, F, Vuillemin, E., Fort, J., Kaassis, M., Pilette, C., Cales, P., "Spleno-renal shunt blood flow is an
accurate index of collatera circulation in diffeent models of portal hypertension and after pharmacological changes in
rats," J Hepatol, Vol. 32, No. 3, p. 434-40, 2000. (rat, shunt, acute)

2116A Chi, L., Pen, Y.W., Potoczak, R., Gibson, G., Hicks, G., Mertz, T.E., Janiczek, N., Juneau, P.L., Gallagher, K., Leadley, 
R., "Assessment of ex vivo pharmacogynamic markers during inhibition of thrombosis by CI-1031 (ZK-807834),

a novel direct factor Xa inhibitor," Pharmacology, Vol. 64, No. 2, p. 76-83, 2002. (rabbit, shunt, acute)

2094A Sack, F-U., Reidenbach, B., Dollner, R., Schled, A., Gebhard, M.M., Hagl, S., “Influence of steriods on microvascular
perfusion injury of the bowel induced by extracorporeal circulation,” Ann Thorac Surg, Vol. 72, No. 4, p. 1321-1326, 2001.
(pig, extracorporeal, acute)

2088A Zwischenberger, J.B., Tao, W., Deyo, D.J., Vertrees, R.A., Alpard, S.K., Shulman, G., "Safety and efficacy of a heparin
removal device: a prospective randomized preclinical outcomes study," Ann Thorac Surg, Vol. 71, p. 270-277, 2001. (pig,
extracorporeal, acute)

1961A Holbeck, S., Grande, P.O., “Effects on capillary fluid permeability and fluid exchange of albumin, dextran, gelatin, and
hydrosyethyl starch in cat skeletal muscle,” Critical Care Medicine, Vol. 28, No. 4, p. 1089-95, 2000. (cat, arterial shunt,
acute)
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1955A Holbeck, S., Bentzer, P., Wikstrand, C., Grande, P-O., “Dextran, gelatin, and hydroxyethl starch do not affect permeability
for albumin in cat skeletal muscle,” Critical Care Medicine, Vol. 29, No. 1, p. 123-128, 2001. (cat, arterial shunt, acute)

1935A Kaul, S., Makkar, R.R., Nakamura, M., Litvack, F.I., Shah, P.K., Forrester, J.S., Hutsell, T.C., Eigler, N.L., “Inhibition of
acute stent thrombosis under high-shear flow conditions by a nitric oxide donor, DMHD/NO,” Circulation, Vol. 94, No. 9, p.
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