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題 目：A study on the clinical application of transarterial embolization (TAE) and 
transarterial chemoembolization (TACE) with microspheres in normal dogs 
(正常犬を用いたマイクロスフィアによる肝動脈塞栓術、肝動脈化学塞栓術の臨床応用への検討) 

論文要旨：

Hepatocellular carcinoma (HCC) has become one of the most common types of liver cancer 
in both humans and dogs. The liver blood supply is provided by two vessels, the hepatic 
artery (approximately 20%) and portal vein (approximately 80%); however, HCC is mainly 
perfused by the hepatic artery. Therefore, embolization of this tumor-supplying artery 
would decrease arterial perfusion of the tumor, resulting in selective ischemia and tumor 
size reduction. Though a variety of techniques and agents have been used to treat HCC with 
transarterial therapy, transcatheter arterial embolization (TAE) or transarterial 
chemoembolization (TACE) are the most widely accepted transarterial techniques to offer to 
patients with unresectable primary liver tumors or liver metastases in humans. Previous 
studies of transarterial therapies in humans have demonstrated improvements in survival 
rates, pain, and local control following arterial embolization for unresectable HCC. 
Advantage of TACE is still controversial. TACE appeared to prevent significant tumor 
progression compared with conservative or inactive treatments, however the ability of 
TACE to induce tumor necrosis does not necessarily mean longer survival rates for HCC 
patients. Moreover, there are also a variety of embolization materials, and it is not clear 
which embolization material is superior. Drug-eluting beads (DEB) is a novel drug delivery 
system that is specifically designed to deliver a drug directly into the tumor tissue at a slow 
rate. Drug-eluting bead transarterial chemoembolization (DEB-TACE) is expected to 
function as both a drug delivery system and an embolic agent for feeding artery occlusion. 
Generally, the most common treatment of HCC in dogs is liver resection, but this option 
isn’t available for unresectable tumors, such as extremely progression, liver metastases and 
impatient of invasive surgery. The treatment of these lower invasive and more safety such 
as TAE and TACE have been demanded in veterinary medicine.   
There is little information on TAE and TACE in veterinary medicine and to our knowledge, 
there have been no reports of DEB-TACE performed on dogs. The purpose of our study is to 
examine and compare the clinical applications and safety of bead-based TAE and DEB-
TACE. Therefore, in chapter 1, we conducted a study on the effects of TAE with microsphere
on healthy beagle dogs. 
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In chapter 2, we performed TACE using drug-eluting beads and examined the effects and 
usefulness of the beads. Based on these results, we compared and discussed whether TAE 
and TACE using beads are clinically applicable. 
In chapter 1, the effect of selective TAE using trisacryl gelatine microspheres (TGMs) in the 
normal canine liver was investigated. Selective embolization was achieved by injecting 
TGMs into the left hepatic artery through a microcatheter in four healthy dogs. After 
embolization, computed tomography (CT), biochemical analysis and histological 
examination were performed during a 12-week observation period. Embolization was 
successful in all four dogs. Postoperative CT revealed consistent embolization of the artery 
within the experimental period in three dogs. Hepatic enzyme levels slightly increased after 
embolization but tapered to normal ranges. Histological examinations revealed no 
abnormal changes. Thus, selective TAE with TGMs was well tolerated in normal dogs and 
may be applicable to canine hepatocellular carcinoma.  
In chapter 2, we aimed to evaluate the feasibility and safety of DEB-TACE. We performed 
DEB-TACE in four clinically normal dogs and pharmacokinetically compared the results 
against hepatic arterial infusion (HAI) of cisplatin in two dogs. DEB loaded with cisplatin 
were injected through a microcatheter for selective embolization of the left hepatic artery. 
After embolization, CT images and histological examination findings were obtained during 
a 4-week observation period. Serum platinum concentrations were measured to evaluate 
cisplatin after each procedure. Biochemical analysis was performed during a 12-week 
observation period. Embolization was successful in all dogs, and there were no clinically 
apparent abnormalities. Embolization was confirmed up to 4 weeks after DEB-TACE in two 
of the four dogs and up to 1 week in the other two dogs using postoperative CT images. 
Cisplatin was not detected in peripheral veins in all dogs after DEB-TACE, but it was 
detected in trace amounts after HAI. DEB-TACE using cisplatin was safe and well tolerated 
by normal dogs. DEB-TACE may be useful in terms of determining systemic toxicity and 
drug concentration within tumors. 
This study suggested that TAE with microsphere and DEB-TACE may be a relatively safe 
and useful treatment for canine HCC. There was little effect on the normal liver in both 
treatments. Although there are some differences between TAE and DEB-TACE, it is 
difficult to determine from this study alone which treatment is safer and more effective for 
patients with unresectable HCC. This study is limited, and it is necessary to perform TAE 
and DEB-TACE in canine HCC to determine which is superior for comparison. Further 
study is needed, we believe that both of TAE with microsphere and DEB-TACE can be new 
treatments for unresectable hepatocellular carcinoma.






