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Preliminary experimental study of retrievable nitinol inferior vena cava filter WEI Baojie ZHAI Renyou
DING Jingran et al.  Department of Interventional Radiology Beijing Chaoyang Hospital —Capital U-
niversity of Medical Sciences Beijing 100020 China

Abstract  Objective To evaluate in vitro and in an animal model together with the placement
stability clot capturing efficacy retrieval and safety of a new non-invasive retrievable nitinol inferior vena cava
filter RNIVCF for temporary or permanent use. Methods RNIVCF were made by wrapping nitinol
monofilament wire on a steel mandril to form a steric configuration. A 5-F Teflon sheath dilator was taken for
placement and retrieval. In vitro clots' trapping was assessed with size of 2.5 3 4-mm-diameter clots. Twen-
ty adult mongrel dogs were used in this study. 2.5-mm-diameter homologous radiopaque clots 2. 5-mm-HRC
were injected into IVC until the experimental animals die of acute pulmonary embolism PE and then to de-
termine the minimum fatal quantity of clots in 8 dogs. RNIVCFs were introduced into the inferior vena cava in
12 dogs. For 10 animals 10-ml 2. 5-mm-HRC were injected below the filter to test its thrombus-trapping effi-
cacy. The retrieval of filter was attempted on the 7th day after placement in two other dogs. Plain films of the
abdomen and chest were made to document the effectiveness of the filter. Results Initial experimental study
showed that the RNIVCF functioned as intended. In vitro all 3 and 4-mm-diameter clots injected in the device
simulating [VC flow was trapped by the filter. However 95%-100% 2.5-mm-diameter clots were also cap-
tured by it. More than 10-ml 2. 5-mm-HRC with once injection into IVC could cause the death of experimen-
tal animals due to acute PE in per-experiment. RNIVCEF could be easily and successfully placed percutaneously
in the inferior vena cava of the dogs through a 5-F sheath. The filter was accurately positioned in the inferior
vena cava by moving the retrieval wire. All 13 RNIVCFs were placed in 12 dogs one of those has double infe-
rior vena cava and two filters were implanted. The filters trapped these 2. 5-mm-diameter clots in the iliac
veins of 8 dogs and none of them died of acute PE. But the initial two dogs with two original RNIVCF died of
acute PE due to hypertension of the inferior vena cava below the filters caused by injecting too much clots to
force the trapped clots passing through the filters. Therefore only 10-ml clots was necessary for injection into
each the IVC of the dogs and thus the stabilized portion of the original RNIVCEF can change into three-petals-
quincunx shape. Two filters were retrieved successfully through the sheath dilator in the 7th day after place-
ment without difficulty. Conclusion RNIVCEF is a kind of sophisticated device for retracting emboli. It can
be sited percutaneously with 5F delivery permanently or temporarily in stable condition. The smooth contours

cause no traumatic effect especially for retrieving small emboli.
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