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Abstract
Miriplatin, a cisplatin derivative with a high affinity for 
iodized oil, is a novel chemotherapeutic agent designed 
for use in the transarterial treatment of hepatocellular 
carcinoma. This case report describes our experience 
with transarterial chemoembolization (TACE) using mi-
riplatin in 2 patients with neuroendocrine liver metas-
tases. A 38-year-old man with multiple neuroendocrine 
liver metastases was treated by whole liver chemo-
embolization, and a 35-year-old woman with a single 
hepatic lesion was treated by superselective chemoem-
bolization. No serious adverse events were noted during 
the interventional procedures, or during the observation 
period of 3 mo in either patient. Sufficient iodized oil 
uptake was observed in the hypervascular lesions on 
the unenhanced computed tomography (CT) at 7 d af-
ter the procedure. Contrast-enhanced CT obtained at 3 
mo after chemoembolization revealed that all hepatic 
lesions were substantially reduced in size irrespective 
of tumor vascularity or degree of cystic degeneration, 
although iodized oil accumulation was only marginal for 

lesions with cystic degeneration. Thus, TACE with mir-
iplatin can be a safe and effective therapeutic option for 
the treatment of neuroendocrine metastases of the liver.
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INTRODUCTION
Neuroendocrine tumors (NET) are a group of  carcinomas 
that secrete various polypeptides with hormonal activity[1]. 
NETs are sometimes indolent but most cases eventually 
present with systemic metastases. A significant percent-
age of  patients already have hepatic metastases at the time 
of  initial diagnosis[2]. Hepatic metastases from NET are 
intrinsically hypervascular, thus necessitating transarterial 
chemoembolization (TACE) as an alternative option for 
managing these unresectable liver lesions. 

Miriplatin, a novel lipophilic platinum complex with 
a high affinity for iodized oil, has been developed to treat 
hepatocellular carcinoma[3]. Miriplatin suspended in io-
dized oil has demonstrated antitumor effects in hepatic 
tumors after intrahepatic arterial administration in sev-
eral animal models[4-6] as well as in humans[7]. However, 
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transarterial administration of  miriplatin in patients with 
hepatic metastases from NET has not been previously 
documented. Here, we describe the treatment of  two 
patients with hepatic metastases from NET using TACE 
with miriplatin suspended in iodized oil, along with the 
safety and efficacy of  miriplatin during the course of  this 
therapy.

CASE REPORT
Case 1
A 38-year-old man, who had undergone surgical resection 
of  NET of  the pancreas 15 mo before, was admitted to 
our hospital for the treatment of  multiple liver metastases 
from NET. The liver lesions were first observed at 8 mo 
after surgery and gradually increased in size and number 
despite systemic chemotherapy with octreotide (Sand-
ostatin LAR; Novartis Pharma) and tegafur, gimeracil, and 
oteracil (TS-1; Taiho Pharmaceutical, Tokyo, Japan). Con-
trast-enhanced computed tomography (CT) at the time 
of  admission showed numerous early-enhanced tumors 
throughout the liver, accompanied by several hypovascular 
tumors with cystic degeneration (Figure 1A). Histopatho-
logical examination of  needle biopsy specimens of  one of  
the hypovascular tumors revealed a glucagon-producing 
islet cell carcinoma, a finding compatible with the his-
topathological results for the surgical specimens of  the 
primary pancreatic tumor. Since systemic chemotherapy 
had been ineffective, TACE was scheduled 16 mo after 
the initial surgical resection of  the pancreatic NET: the 
patient opted to receive whole liver treatment instead of  
lobar treatment in two sessions, despite the increased risk 
of  adverse events. TACE was performed using a coaxi-
ally placed 2.4-F microcatheter (Sniper 2; Terumo Clinical 
Supply, Gifu, Japan) through a 4-F catheter via the femoral 
artery. Selective proper hepatic angiography revealed innu-
merable hypervascular tumors located throughout the liver 
(Figure 1B). In order to treat lesions in the whole liver, the 
right and left hepatic arteries were separately embolized 
with gelatin particles (Gelpart; Astellas Pharma, Tokyo, 
Japan) after infusion with 120 mg of  miriplatin (Miripla; 
Dainippon Sumitomo Pharma, Osaka, Japan) suspended 
in 10 mL of  iodized oil (Lipiodol Ultrafluid; Guerbet, Aul-
nay-sous-Bois, France) at a ratio of  5:2, respectively. The 
maximum permissible dose in a single session of  120 mg  
of  miriplatin was used, as per the recommendation of  
the Ministry of  Health, Labour and Welfare of  Japan, 
for transarterial administration to the liver. During intra-
arterial infusion of  miriplatin, the patient complained of  
slight transient numbness of  both limbs; however, no 
other adverse effects were observed during the course 
of  the therapy. Serum creatinine levels (1.0 mg/dL) were 
unchanged after treatment. Serum aspartate transaminase, 
alanine transaminase, and bilirubin levels were transiently 
elevated from 31 to 214 IU/L, from 26 to 116 IU/L, and 
from 1.2 to 2.7 mg/dL, respectively, at one day after the 
treatment, but returned to normal within 6 d. Serum neu-
ron-specific enolase, a tumor marker, remained unchanged 

(5.7 ng/mL) before and after treatment with miriplatin. 
Other tumor markers such as 5-hydroxyindole acetic acid 
were not investigated. Follow-up CT at 3 mo after TACE 
revealed a significant reduction in the size of  all metastatic 
lesions, irrespective of  tumor vascularity or the degree of  
cystic degeneration (Figure 1C): the diameter of  the larg-
est tumor decreased from 26 mm to 12 mm (size reduc-
tion rate, 54%). Prior to TACE, the patient complained of  
diarrhea, nausea, and epigastric pain. After chemoemboli-
zation, however, the patient was almost symptom-free. 
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Figure 1  Images obtained in the case of a 38-year-old man with systemic 
chemotherapy-resistant multiple hepatic metastases from a pancreatic 
neuroendocrine tumor. A: Arterial phase image of contrast-enhanced com-
puted tomography (CT) shows well-enhanced metastatic tumors (arrows) as 
well as a hypodense tumor due to cystic degeneration with marginal enhance-
ment (arrowhead); B: A selective hepatic angiogram delineates innumerable 
hypervascular metastatic tumors throughout the liver; C: Arterial phase image of 
contrast-enhanced CT at 3 mo after chemoembolization with miriplatin-iodized 
oil suspension demonstrates a significant reduction in the size of all lesions, 
with compact accumulation of iodized oil in the hypervascular tumors (arrows). 
It should be noted that the tumor with cystic degeneration was also reduced in 
size (arrowhead).



Case 2
A 35-year-old woman with no prior medical history pre-
sented at our hospital for the treatment of  a pancreatic tu-
mor detected by abdominal ultrasound in a general screen-
ing examination. Contrast-enhanced CT at admission 
showed a hypervascular tumor at the pancreatic tail and a 
single hypervascular tumor at hepatic segment Ⅶ accom-
panied by distal arterioportal shunting (Figure 2A). The 
pancreatic tumor was surgically removed 1 mo after initial 
diagnosis. Concurrent needle biopsy and histopathological 
examination of  the liver tumor during surgery revealed 

the tumor to be a well-differentiated neuroendocrine car-
cinoma compatible with metastasis from the pancreatic 
NET. One month after surgery, we performed TACE for 
the hepatic metastasis, using a coaxially placed 2.4-F mi-
crocatheter (Sniper 2) through a 4-F catheter via the femo-
ral artery. Selective angiography from the right posterior 
arterial branch revealed a single hypervascular tumor at 
hepatic segment Ⅶ accompanied by arterioportal shunt-
ing (Figure 2B). We embolized the right posterior arterial 
segment with gelatin particles (Gelpart) following infusion 
of  70 mg of  miriplatin (Miripla) suspended in 3.5 mL of  
iodized oil. No adverse events were noted during the in-
terventional therapy. Serum creatinine levels (0.5 mg/dL) 
remained unchanged after the treatment. Serum aspartate 
transaminase, alanine transaminase, and bilirubin levels 
were elevated from 15 to 295 IU/L at day 1, from 13 to 
389 IU/L at day 4, and from 0.4 to 0.9 mg/dL at day 1 
after the treatment, respectively, and returned to normal 
within 20 d. The eosinophil count gradually increased 
from 3.3% (before treatment) to 39.8% (at 20 d after 
treatment) and decreased to 7.8% at 61 d after treatment. 
Eosinophilia observed in this patient may be attributed to 
an allergic reaction to miriplatin; however, the precise rea-
son remains unknown. Levels of  serum neuron-specific 
enolase, a tumor marker, remained normal (4.8 ng/mL)  
after the treatment. Other tumor markers were not in-
vestigated. Follow-up CT at 3 mo after TACE confirmed 
dense iodized oil accumulation in the metastatic lesion 
with a significant reduction in tumor size (Figure 2C): the 
diameter of  the tumor decreased from 14 mm to 6 mm 
(size reduction rate, 57%). No local recurrence was evi-
dent over a follow-up period of  3 mo. 

DISCUSSION
Although several studies have established the beneficial 
therapeutic effects of  TACE for hepatic metastases from 
NET, there is no consensus on the most effective chemo-
therapeutic agent for use in this procedure. Various che-
motherapeutic agents including doxorubicin, streptozocin, 
5-FU, mitomycin C, cisplatin, and a combination of  these 
agents have been used to perform TACE for hepatic me-
tastases of  NETs[8]. However, there were no significant 
differences in the response rate to these agents[8]. 

Miriplatin is a lipophilic platinum complex designed 
for the transarterial treatment of  hepatocellular carcino-
ma. This agent can be easily suspended in iodized oil and 
is gradually released after the oil accumulates in the target 
tumor[6]. This novel feature of  miriplatin can be potential-
ly beneficial for long-acting antitumor effects, thus making 
it a superior chemotherapeutic agent as compared to other 
hydrophilic agents. In addition, since the oil-suspended 
miriplatin remains in the tumor for a long period, its rapid 
release into the systemic circulation is inhibited, resulting 
in reduced systemic side effects such as nausea/vomiting, 
renal damage, and other acute toxic events[7]. 

In this report, we have described the treatment of  he-
patic metastases from NET using TACE with miriplatin in 
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Figure 2  Images obtained in the case of a 35-year-old woman with a solitary 
neuroendocrine metastasis of the liver. A: Arterial phase image of contrast-
enhanced computed tomography (CT) before intervention shows a hyperdense 
metastatic tumor in the right posterior segment surrounded by arterioportal 
shunting (arrow); B: Selective angiogram from the right posterior arterial seg-
ment delineates a single hypervascular metastatic tumor with arterioportal 
shunting; C: Arterial phase image of contrast-enhanced CT at 3 mo after che-
moembolization with miriplatin-iodized oil suspension demonstrates a significant 
reduction in tumor size with compact accumulation of iodized oil accompanied 
by surrounding arterioportal shunting (arrow). 
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2 patients, who achieved a significant reduction in the size 
of  each lesion as well as sufficient uptake of  the iodized 
oil in hypervascular lesions, without major complications. 
TACE with miriplatin was effective not only for treating 
hypervascular metastases but also for hypovascular lesions 
with cystic degeneration. This might be predominantly at-
tributable to the ischemic effect of  arterial embolization, 
but also to the long-acting antitumor effect of  miriplatin 
accumulated in the wall of  the cystic lesions. Further-
more, it is possible that miriplatin accumulated in the 
hypervascular tumors might be released gradually into the 
surrounding liver parenchyma or into the bloodstream, 
resulting in a persistent steady platinum concentration 
adequate for inhibiting tumor growth within the hypovas-
cular lesions. 

In contrast to hepatocellular carcinoma, TACE for 
NET poses a potential risk of  crisis or other hormonal 
symptoms attributable to acute hormone release due to 
tumor necrosis. We treated a patient with progressive 
tumor burden throughout the liver in a single session. 
This treatment procedure carried the potential risk of  
hormonal crisis or tumor lysis syndrome. We suggest that 
NET patients with massive tumor involvement should be 
treated by selective TACE for separate lesions in multiple 
treatment sessions: selective TACE has the added benefit 
of  increasing the total amount of  chemotherapeutic agent 
delivered to each lesion as well as reducing the risk of  
post-embolization syndrome.

At present, there are no data on the effects of  TACE 
on survival benefits in patients with hepatic metastases 
from NET. The reported median survival times in patients 
with metastatic NETs after TACE or bland embolization 
vary considerably, ranging from 13 to 80 mo in various 
studies[8]. Moreover, the prognostic factors for survival in 
patients with NET undergoing TACE have not been stud-
ied. Since we have treated only 2 cases with a follow-up of  
3 mo, the long-term outcomes of  TACE with miriplatin 
for liver metastases from NET, including chronic toxici-
ties, local control, and survival benefits are not yet known. 
Long-term observations are necessary in order to assess 
whether miriplatin is superior to other chemotherapeutic 

agents in the intraarterial treatment of  hepatic metastases 
from NET.

In conclusion, we performed TACE using miriplatin-
iodized oil emulsion in 2 patients with neuroendocrine 
liver metastases and achieved an acceptable response in 
short-term observation periods, with no serious adverse 
events. TACE with miriplatin can be a safe and effective 
therapeutic option for the management of  NET hepatic 
metastases. However, further investigations are required 
to assess the long-term outcomes of  chemoembolization 
with miriplatin for liver metastases from NET.
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