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CASE REPORT
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Abstract
Fever, abdominal pain, and liver dysfunction are almost inevitable complications of transcatheter arterial chemo emboliza-
tion (TACE) for hepatocellular carcinoma, but these symptoms may also be due to bile duct obstruction caused by shedding 
of necrotic tumor material into the bile duct. A 68-year-old man presented with persistent fever, liver dysfunction, and 
abdominal pain after TACE. Computed tomography revealed stone-like hyperdensities in the bile duct. Endoscopic retrograde 
cholangiopancreatography revealed these structures to be necrotic material from hepatocellular carcinoma. We believe this 
is an instructive case of an often overlooked situation.
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Introduction

Transcatheter arterial chemo embolization (TACE) is a 
widely performed treatment option for hepatocellular car-
cinoma (HCC) [1–4]. Due to the nature of the treatment, 
which involves embolizing the hepatic artery, damage to 
normal hepatocytes as well as tumor cells is unavoidable, 
and fever, abdominal pain, and liver dysfunction are almost 
inevitable complications of TACE. However, these symp-
toms can in fact be caused by obstruction of the bile duct by 
a necrotic tumor fragment. We report the instructive case of 
a patient who presented with fever, abdominal pain, and liver 
dysfunction after TACE, in whom these complications were 
due to bile duct obstruction caused by shedding of necrotic 
tumor material into the bile duct.

Case report

A 68-year-old man had undergone TACE for HCC due to 
chronic hepatitis B a total of 6 times over the past 3 years. 
Follow-up computed tomography (CT) identified HCC 
recurrence in liver segment S2 and S6, and the patient 
was admitted to the hospital for TACE. He had a history 
of hypertension and no history of drinking alcohol. Rel-
evant laboratory results on admission were as follows: 
white blood cell count, 4.6 × 109/L; hemoglobin, 15.3 g/dL; 
platelet count, 14.6 × 104/μL; AST, 46 U/L; ALT, 49 U/L; 
ALP, 410 U/L; GGT, 225 U/L; total bilirubin, 1.00 mg/dL; 
CRP, 0.25 mg/dL. CT during arterial portography (CTAP) 
showed perfusion defects in S2 and S6 (Fig. 1a, b), hepatic 
arterial-phase CT arteriography (CTA) showed hyperen-
hancement in S2 and S6 (Fig. 1c, d), and delayed-phase 
CTA showed washout, which are considered characteristic 
findings of HCC recurrence. Digital subtraction angiography 
(DSA) showed tumor staining consistent with these lesions 
(Fig. 1e). The lesion was embolized with lipiodol, myri-
platin hydrate, and gelatin sponge. Post-embolization CT 
showed good accumulation of lipiodol in the lesion (Fig. 2a, 
b). After TACE, the patient suffered continuous fever and 

 *	 Ikuhiro Kobori 
	 viva.s.a.410@gmail.com

1	 Department of Gastroenterology, Dokkyo Medical 
University Saitama Medical Center, 2‑1‑50 
Minami‑Koshigaya, Koshigaya, Saitama 343‑8555, Japan

2	 Department of Pathology, Dokkyo Medical University 
Saitama Medical Center, Koshigaya, Saitama, Japan

http://orcid.org/0000-0002-8332-9455
http://crossmark.crossref.org/dialog/?doi=10.1007/s12328-024-01932-z&domain=pdf


564	 Clinical Journal of Gastroenterology (2024) 17:563–566

liver dysfunction, and on day 6 in addition complained of 
abdominal pain. CT revealed an area of high density in 
the common bile duct (Fig. 3a, b). The patient was con-
sidered to have obstructive jaundice and cholangitis, and 
endoscopic retrograde cholangiopancreatography (ERCP) 
was performed. Cholangiography showed shadow defects 
in the lower bile duct (Fig. 4a) and a soft tissue-like object 
was recovered by basket catheter after endoscopic sphincter-
otomy (Fig. 4b, c). Pathologic examination revealed that his-
tologically, the object was a tissue mass that had undergone 
coagulation necrosis. The nuclei displayed polygonal spic-
ules and nucleoli were observed as shadows, consistent with 
the appearance of tumor cells undergoing necrosis (Fig. 5). 
After ERCP, the fever, abdominal pain, and hepatobiliary 
enzyme level showed a trend toward improvement, and the 
patient was discharged at 15 days after TACE.

Fig. 1   Computed tomography 
during arterial portography 
(CTAP) shows perfusion defects 
(arrows) in liver segments S2 
(a) and S6 (b). Arterial-phase 
hepatic CT arteriography (CTA) 
shows hyperenhancement 
(arrows) in S2 (c) and S6 (d). 
CTAP (a) and CTA (c) show 
intrahepatic bile duct dilata-
tion (arrowhead) due to bile 
duct invasion by hepatocellular 
carcinoma. Digital subtraction 
angiography (DSA) (e) shows 
tumor staining (arrows) consist-
ent with S2 and S6

Fig. 2   Post-embolization computed tomography shows good accumu-
lation of lipiodol (arrows) in liver segments S2 (a) and S6 (b)

Fig. 3   Computed tomography 
images show high-density areas 
in the liver segment 2 (a) and 
common bile duct (b)
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Discussion

We consider that in the present case, fragments of a 
necrotic tumor became detached from the bile duct wall 
after TACE and migrated into the common bile duct, caus-
ing obstructive jaundice. Migration of intraductal-tumor 
invasion in hepatocellular carcinoma after TACE is very 
rare [5–7], but has been noted to occur more often than 
might have been reported [8]. It has also been reported that 
some patients remain asymptomatic even when necrotic 
tissue drains into the bile duct [8]. In patients with hepa-
tocellular carcinoma, who are more likely to have reduced 
hepatic reserve, there is a risk of liver failure due to wors-
ening liver function. Therefore, if fever, abdominal pain, or 
liver dysfunction persist or if new symptoms are observed 
after several days, it is advisable to perform appropriate 

imaging studies and closely examine the patient for other 
causes, rather than simply attempting to reduce the fever. 
In addition, as excretory tumor tissue is difficult to detect 
by plain CT in the absence of iodine oil accumulation, 
some such cases may have been missed after being judged 
as postembolic syndrome due to TACE, and no appropri-
ate treatment given [9]. From this perspective, the present 
case is very instructive. We believe it is very important to 
raise awareness of the existence of such cases. Endoscopic 
ultrasound (EUS) has a much higher detection rate of com-
mon bile duct stones than other imaging tests and is a very 
useful test for identifying structures in the bile duct [10]. 
EUS is also a low-risk test and should be considered in 
patients with no specific abnormalities on CT scan.

A previous study has reported that necrotic tissue can 
easily be misidentified as bile duct stones because of the 
accumulation of highly absorbable iodine oil in the generally 

Fig. 4   Cholangiography shows 
shadow defects in the lower bile 
duct (a). Endoscopic images 
show removal of a soft-tissue-
like object by a basket catheter

Fig. 5   Histologic slides. 
Necrosis is seen with almost 
complete loss of nuclear stain-
ing (a: hematoxylin and eosin 
(H&E) staining × 100). Nuclei 
of atypical cells with slight-
nuclear staining are seen (b: 
H&E × 400). Necrotic material 
that could be bile duct epithe-
lium and liver tissue is seen (c: 
H&E × 400)
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desquamated tumor necrotic tissue [9]. In the present case, 
we suspected bile duct stones on CT, but as the HCC was 
originally suspected to have infiltrated the intrahepatic bile 
duct, a definitive diagnosis was obtained after submitting the 
removed specimen for pathologic examination. It is impor-
tant to confirm the preliminary imaging studies thoroughly 
and to recognize that patients with suspected bile duct inva-
sion of HCC are particularly prone to developing obstructive 
jaundice due to tumor necrosis [7]. Other factors reported to 
be associated with obstructive jaundice due to the shedding 
of necrotic tumor into the bile duct include the total number 
of TACE procedures, the presence of bile duct dilation on 
CT, and tumor location [7]. However, it should be noted 
that TACE causes marked ischemic necrosis not only in the 
vascular bed of the tumor but also in the adjacent bile ducts, 
which can occur even in patients without bile duct invasion 
[9, 11]. It has been reported that in patients with an HCC 
greater than 5 cm in size that is in contact with the left and 
right hepatic ducts, even without bile duct invasion, it is not 
uncommon for necrotic tumors to be excreted into the biliary 
system after TACE [9]. It has been reported that the mecha-
nism by which necrotic tumors are excreted into the biliary 
system, even in tumors without intraductal-bile duct inva-
sion, is that bile ducts near the tumor are mainly supplied 
only by arterial blood, and that damage caused by TACE 
may result in fistula formation between necrotic tumor and 
the biliary system. It is important to be fully aware of the 
possibility of obstructive jaundice and biliary tract infection 
due to the shedding of necrotic tumor into the bile duct after 
TACE. In addition, a variety of anticancer drugs have been 
launched in recent years; therefore, and not only TACE but 
also other anticancer drugs may cause obstructive jaundice 
due to similar tumor necrosis, which requires caution.
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