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Transcatheter arterial chemoembolization (TACE) is a useful palliative therapeutic modality for 
hepatocellular carcinoma (HCC). Postembolization syndromes, such as fever, abdominal pain, 
and elevated liver enzyme levels are commonly known complications of TACE. One post-TACE 
pulmonary complication, lipiodol pneumonitis, is rarely reported. Lipiodol pneumonitis after 
TACE appears to be associated with chemical injury due to accidental perfusion of lipiodol to 
the lung vasculature, promoted by arteriovenous shunts within the hypervascular HCC. Here, 
we report a 42-year-old man with unresectable HCC and hepatic vein thrombosis. The patient 
was initially treated with TACE. The following day after TACE, acute respiratory symptoms 
such as dyspnea and cough developed with decreased oxygen saturation. Chest X-ray and 
computed tomography showed multiple patches and diffuse ground-glass opacities in 
both lung fields, suggesting of lipiodol pneumonitis. The patient’s condition and radiologic 
abnormalities subsequently improved after 2 weeks of conservative treatment alone. (J Liver 
Cancer 2020;20:60-66)
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INTRODUCTION

Hepatocellular carcinoma (HCC), the most common pri-

mary liver cancer, is a major cause of cancer-related death in 

the world. HCC accounts for about 85% of primary liver 

cancer in Korea. In Asia, where hepatitis B virus infection 

rates are high, the disease is of greater importance. HCC is 

often found in a considerably advanced state at the time of 

diagnosis. In addition, chronic hepatitis and cirrhosis often 

accompany HCC, and it is often difficult to perform curative 

treatment. The treatment for unresectable HCC is hepatic 

arterial chemotherapy and transarterial embolization. Trans-

catheter arterial chemoembolization (TACE) using a mixture 

of lipiodol and anticancer agents has been actively used to 

treat unresectable HCC. Hepatic arterial chemoembolization 

involves lipiodol, gelatin sponge (gelfoam) and an anticancer 

agent injected into the hepatic artery to induce necrosis of 

cancer cells through stagnation of the anticancer drug and 

microvascular embolization. Complications of hepatic arte-

rial chemoembolization include symptoms of postemboliza-

tion syndrome, such as fever, abdominal pain, nausea, vom-

iting, leukocytosis, and elevated liver enzyme levels. In 

addition, it is known that ascites, hepatitis, hepatic encepha-

lopathy, ischemic cholecystitis, rupture of HCC, hepatic ab-

scess, and severe hepatic failure may occur.1 One post-TACE 
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pulmonary complication, lipiodol pneumonitis, is rarely re-

ported. Here, we report a rare case of lipiodol pneumonitis 

after TACE for unresectable HCC.

CASE REPORT

A 42-year-old man presented to our hospital with abdominal 

pain. Further evaluation revealed the presence of an approxi-

mately 7.5 cm hepatic mass in the posterior section of the 

right hemiliver. The patient has a medical history of diabetes 

mellitus and chronic hepatitis B. The patient had been drink-

ing about 38 mL of alcohol (half a bottle of soju) once a week 

for the past 20 years. There were no specific findings in his 

family history. On physical examination, the patient had ten-

derness in the right upper abdomen. Peripheral blood tests 

showed a white blood cell count of 4,860 cells/µL, hemoglo-

bin level of 11.7 g/dL, and platelet count of 304,000 cells/µL. 

Serum biochemical tests showed total protein of 7.1 g/dL, al-

bumin of 3.4 g/dL, aspartate aminotransferase of 25 U/L, ala-

nine aminotransferase of 17 U/L, total bilirubin of 0.43 mg/

dL with direct bilirubin of 0.22 mg/dL, alkaline phosphate of 

235 U/L, and gamma-glutamyl transpeptidase of 82 U/L. 

Blood coagulation tests showed a prothrombin time interna-

tional normalized ratio of 1.32. Tumor marker testing 

showed alpha-fetoprotein at 80.3 ng/mL, protein induced by 

vitamin K absence/antagonist-II at 8,285 mAU/mL, and car-

bohydrate antigen 19-9 at 10.4 U/mL. Viral markers of hep-

atitis B and C were positive for hepatitis B surface antigen, 

negative for hepatitis B surface antibody, negative for hepati-

tis B e antigen, positive for hepatitis B e antibody, and nega-

tive for hepatitis C antibody and had HBV DNA of 84 IU/

mL.

The initial chest X-ray showed no specific findings. On 

computed tomography (CT), there was a 7.5 cm infiltrative 

Figure 1. Magnetic resonance imaging (MRI) findings. MRI showed a well-defined, round lesion with low signal intensity on unenhanced T1-
weighted imaging (A). This lesion showed enhancement in the arterial (B) phase and washout on portal (C) and hepatobiliary (D) phases.
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mass showing enhancement in the arterial phase and wash-

out in the delayed phase in the right hemiliver. Magnetic res-

onance imaging (MRI) using a hepatocyte-specific contrast 

agent (Primovist, Bayer; Leverkusen, Germany) revealed a 

7.5 cm sized infiltrative mass with low T1 signal intensity, 

moderate T2 signal intensity, contrast enhancement in the 

arterial phase, and washout in the portal and hepatobiliary 

phases in the right hemiliver (Fig. 1). Right hepatic vein 

thrombosis, thrombosis of the inferior vena cava (IVC), right 

ventricle thrombosis, and spleen enlargement were observed.

The patient had chronic hepatitis B virus infection, consid-

ered to be a risk factor for HCC, and could be diagnosed as 

HCC because of the typical image findings by dynamic CT 

and MRI. Chest CT and bone scan were performed for can-

cer staging. On the chest CT, several small nodules were ob-

served in the periphery of both lungs and were suspected to 

be lung metastases. The liver function grade was classified as 

Child-Pugh Class A (6 points), Eastern Cooperative Oncolo-

gy Group (ECOG) Performance Status Grade was 0, and the 

cancer stage was classified as modified Union for Interna-

tional Cancer Control stage IV B, Barcelona Clinic Liver 

Cancer (BCLC) stage C. The combination of TACE and ra-

diation therapy (RT) was planned as treatment for this pa-

tient to control the primary site. The patient underwent se-

lective hepatic artery chemoembolization with 50 mg of 

adriamycin and 17 mL of lipiodol (Fig. 2). The day after the 

procedure, acute respiratory symptoms such as dyspnea and 

dry cough developed. There was a decrease in oxygen satura-

tion down to 80%. On physical examination, there was a de-

crease in respiratory sounds in both lungs and some wheez-

ing sounds were heard. The chest CT (Fig. 3) and X-ray (Fig. 

4A) showed multifocal lipiodol accumulations, multiple 

patches, and diffuse ground-glass opacities in both lung 

fields, suggestive of lipiodol pneumonitis. Empirical antibiot-

ics (piperacillin and tazobactam) and high-flow oxygen were 

supplied according to presumed pneumonitis. Blood culture 

and sputum cultures did not show microorganisms, and it 

was judged to be pneumonitis due to chemical factors rather 

than bacterial pneumonia because pyogenic sputum and 

high fever were not observed. After 7 days of symptomatic 

treatment, symptoms of respiratory distress gradually im-

proved, and a chest X-ray showed an improvement in infil-

tration (Fig. 4B-D). On the 15th day of hospitalization, there 

were no symptoms of dyspnea. Arterial blood gas analysis 

and a chest X-ray showed no abnormal findings. The patient 

was discharged after RT for the liver mass and IVC and right 
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Figure 2. Angiography and computed tomography findings. The angiogram shows the findings of hepatocellular carcinoma supplied from the 
right hepatic artery and its segment 4 branch. It also shows arteriovenous shunting between the hepatic artery and hepatic vein. Infusion of an 
adriamycin and lipiodol mixture and subsequent embolization were performed (A). Abdominal computed tomography after transcatheter arterial 
chemoembolization showing a lipiodol-laden mass lesion in the right hemiliver (B).
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atrial thrombi. He received additional RT for a newly detect-

ed abdominal pericaval metastatic lymph node. He was then 

treated with sorafenib due to lung metastasis but stopped 

sorafenib 43 days later due to pneumonia development, 

worsening ECOG from 0 to 2, and progression of lung me-

tastasis. He died eight months after diagnosis with advanced 

HCC under the best supportive and hospice care.

DISCUSSION

This case was a rare case of lipiodol pneumonitis after 

TACE in HCC with hepatic vein involvement. In the 1980s, 

hepatic artery chemoembolization was developed with lipi-

odol in combination with anticancer drugs using the proper-

ty of selective accumulation in liver cancer tissue, and TACE 

has been actively used as non-surgical therapy for HCC. Em-

bolization has a direct effect on ischemic necrosis of the tu-

mor. In addition, by blocking blood flow, it also plays a role 

of maintaining a high concentration of the anticancer drug 

in the tumor for a long time and suppressing the extracellular 

efflux of the drug, thereby reducing side effects. TACE is ef-

fective in the treatment of HCC, but unintended complica-

tions of chemoembolization have been reported.1

The complications of hepatic arterial chemoembolization 

include postembolization syndrome, with symptoms such as 

fever, abdominal pain, nausea, vomiting, leukocytosis, and 

elevated liver enzyme levels. In addition, it is known that as-

cites, hepatitis, hepatic encephalopathy, ischemic cholecysti-

Figure 4. Follow-up chest X-ray findings. Multiple patches and diffuse ground-glass infiltrations were found in the bilateral lung on the first day 
(A) after transcatheter arterial chemoembolization (TACE). A follow-up chest X-ray showed progressive improvement of the infiltration of both 
lung fields on day 3 (B) and day 7 (C) after TACE. The last chest X-ray shows nearly complete resolution of lung infiltrations on day 14 (D). R-AP, 
right-anterior posterior.
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Figure 3. Chest computed tomography (CT) findings. On the first day after transcatheter arterial chemoembolization, a non-enhanced chest CT 
shows consolidation with scattered lipiodol accumulation (arrows) in both lungs (A, B).
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tis, rupture of HCC, hepatic abscess, and severe hepatic fail-

ure may occur. Among the respiratory complications, there 

was a case in which acute respiratory failure occurred 30 

minutes after injection of a mixture of lipiodol and adriamy-

cin into the hepatic artery.2 There have been several cases of 

pulmonary embolism and cerebral embolism simultaneously 

in liver cancer patients after hepatic arterial chemoemboliza-

tion.3 The incidence of pulmonary oil embolism was report-

ed as 0.05-2.3%.4,5 However, lipiodol-induced pneumonitis 

following TACE is very rare.6,7

In this case, there are many things that can be considered 

as a cause of lipiodol pneumonitis. The lipiodol itself may be 

an induction factor. Lipiodol, an ethyl ester of fatty acids 

from poppyseed oil, is a contrast agent used in lymphangiog-

raphy. Since its function as a carrier of anticancer agents be-

came known in the early 1980s, it became widely used in 

TACE. Lipiodol is mixed with an anticancer agent to form an 

emulsion and then injected into the artery, where it gradually 

releases the anticancer agent, thereby maintaining high con-

centrations of the anticancer agent in the tumor tissue. The 

injection of lipiodol into the hepatic artery is selectively dis-

tributed in the tumor due to the absence of Kupffer cells to 

clear lipiodol in the tumor tissue, the siphon effect due to tu-

mor hypervascularity, and the high mucoid properties of lip-

iodol. It is present in blood vessels for a long period of time, 

from several weeks to a year.8 These properties of lipiodol 

may be involved in the development of lipiodol pneumonitis. 

Although the mechanism of lipiodol induced pneumonitis 

following TACE is still unclear, the most probable hypothesis 

for symptomatic lipiodol pneumonitis is pulmonary capillary 

leakage and edema caused by enzymatic degradation of lipi-

odol by lipases and formation of toxic unbound free fatty ac-

ids.9 There is also a report suggesting that pneumonitis 

caused by lipiodol containing radioactive iodine is due to a 

bioreaction involving an allergic phenomenon and radioac-

tive-induced lesions.10 The evidence supporting this finding 

is that polymorphonuclear neutrophils or cluster of differnti-

ation 8+ T-cells are predominant in bronchoalveolar lavage 

fluid, that alveolar fibrosis or endothelial damage is common 

in interstitial pneumonia, and that clinical features and im-

aging findings are similar to radiation pneumonitis. Howev-

er, it has been reported that it takes several days to several 

weeks to cause pneumonitis due to this mechanism, which 

seems unlikely to be the direct cause in this patient. 

The amount of lipiodol used in the procedure is also one 

of the most important induction factors, especially when 

more than 20 mL of lipiodol is infused.11 It has been previ-

ously reported that the degree of tissue damage caused by the 

injection of lipiodol into a normal rabbit hepatic artery is 

proportional to the amount of lipiodol.12 In this case, an 

emulsion of 50 mg of adriamycin and 15 mL of lipiodol was 

prepared, and the mixture was administered intra-arterially 

to the right hepatic artery followed by gelfoam particles. The 

left hepatic artery also received an injection of 2 mL of lipi-

odol. As a result, a total of 17 (almost 20) mL of lipiodol was 

injected in this patients.

It is also possible that adriamycin itself may have been the 

causative agent of lipiodol pneumonitis. In this case, it is 

possible that adriamycin was injected into the pulmonary pa-

renchyma and pleural membrane through the arteriovenous 

(AV) shunt in the HCC, resulting in pulmonary edema and 

pneumonitis. However, the possibility of adriamycin-in-

duced pneumonitis is unlikely because there are few instanc-

es that would result in a major problem for adriamycin-in-

duced pulmonary complications used in the TACE 

procedure. In addition, it is more reasonable to consider lipi-

odol pneumonitis because of the patient’s relatively rapid 

clinical improvement by conservative treatment alone as well 

as the definite evidence of lipiodol deposition on the chest 

CT. Furthermore, radiologic findings such as diffuse intersti-

tial space and interlobular septal hypertrophy provide a basis 

of chemical pneumonitis caused by lipiodol rather than bac-

terial pneumonia. However, in this patient, antibiotics were 

also used because of clinical features such as fever and leuko-

cytosis, and so bacterial pneumonia cannot be excluded at 

the start of treatment.

The presence of an AV shunt may be a risk factor for lipi-

odol pneumonitis. If AV shunting is detected before the pro-

cedure, the risk of lipiodol pneumonitis increases.13 In pa-

tients with liver cirrhosis and liver cancer, hepatic and 

pulmonary AV shunting may occur in association with he-

patic venous invasion. When hepatic arterial embolization is 
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performed, these emboli can enter the systemic circulation 

through a short circuit and cause embolism in various or-

gans. However, it has also been reported that pulmonary em-

bolism due to lipiodol or respiratory failure can present even 

if there is no AV shunt.14 In this case, the AV shunt identified 

on the angiography is likely to have accelerated the incidence 

of lipiodol pneumonitis. This is mainly thought to occur 

when the injected material migrates into the venous system 

through AV shunts located in the hypervascular HCC tu-

mors. If AV shunting into branches of the hepatic vein is 

present, the emulsion and gelfoam will reach the hepatic vein 

and the pulmonary circulation, producing unwanted side-ef-

fects in the lungs.15 This suggests that lipiodol deposited in 

the lungs after the procedure may cause edema and pulmo-

nary disorder through inflammatory reaction and cause 

pneumonitis. In the case of lipiodol pneumonitis, if the size 

of the HCC is large with invasion into the liver vessel (like 

the patient in the present case), inflammation is likely due to 

deposition of lipiodol in the lung through the AV circuit of 

the liver and lung. In general, It has been reported that if AV 

shunting is detected by angiography, suspension of subse-

quent chemoembolization should be considered.16 In addi-

tion, AV shunting may be a problem in HCC patients treated 

with TACE because anticancer agents can pass through the 

shunts and cause systemic toxicity, as well as decrease the an-

ticancer effects against the tumor.17 Whole-body scintigraphy 

using hepatic arterial injection of albumin Tc99-labeled mac-

ro-aggregates can be performed prior to TACE to calculate 

the degree of AV shunting. Such a process reduces the risk of 

procedures. In certain cases, this precautionary measure can 

prevent pulmonary complications, especially when there is 

hepatic vein involvement or when injection of a large amount 

of lipiodol is expected. If significant shunting is 20% or 

more, it is preferable to suspend the chemoembolization.18 If 

AV shunting is identified but chemoembolization is consid-

ered essential, it is advisable to use larger diameter beads and 

adjust the drug dosage.18 Another alternative is the occlusion 

of the shunt at the early stages of the procedure using balloon 

insertion or other embolization materials (such as gelfoam 

particles, coils, polyvinyl alcohol, and empyrospher).19 The 

Amplatzer Vascular Plug can be effective in cases of large AV 

shunts and high blood flow.20 This is because of its advantag-

es in ease of delivery and less migration or reposition.

In severe cases, pulmonary embolism may cause a decrease 

in pulmonary surfactant, resulting in atelectasis or pneumo-

nitis.11 This is also possible when symptoms are rapidly pro-

gressing. However, in this case, there was no thrombus or 

mass on the pulmonary artery, and it clinically improved 

rapidly after the treatment. Therefore, the diagnosis of pneu-

monitis was thought to be more appropriate than embolism 

because the deposition of lipiodol on the chest CT was defin-

itively observed.

It is also known that chemoembolization via the inferior 

phrenic artery (IPA) is a risk factor for lipiodol pneumonitis 

after TACE.9 This is because the collateral circulation be-

tween the inferior phrenic artery and the pulmonary artery 

branch often leads to chemoembolic agents flowing into the 

lungs. Therefore, in case of TACE via the IPA, superselective 

IPA angiography and occlusion for shunts to pulmonary ves-

sels is necessary to prevent pulmonary complications.

We have presented a rare case of lipiodol pneumonitis sec-

ondary to TACE for HCC. In this case, it is suspected that 

the progression of lipiodol pneumonitis was induced by in-

jected lipiodol migrating into the venous system through AV 

shunts located in the hypervascular HCC tumors. Further-

more, the patient had suspected lung metastasis, which can 

be presumed to have accelerated the progression of pneumo-

nitis. However, the mechanism of lipiodol pneumonitis after 

TACE in HCC patients has not yet been studied in detail, 

and further studies are needed. We consider that conserva-

tive treatment is sufficient in terms of the clinical and radio-

logical outcomes of lipiodol pneumonitis without respiratory 

failure, even if lipiodol accumulation is observed on CT after 

TACE. The mainstay of therapy is supportive treatment with 

supplemental oxygen and systemic antibiotics. Steroid thera-

py can be considered to reduce inflammation caused by lipi-

odol, but the evidence for this is still weak. We have learned 

that early detection and proper conservative management 

can lead to good recovery in these patients even if lipiodol 

pneumonitis occurs.

Lipiodol and/or adriamycin themselves, the large hyper-

vascular HCC, the presence of AV shunting, embolization 
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via inferior phrenic artery, and the amount of chemoembolic 

agents may have contributed as probable risk factors of lipi-

odol pneumonitis. The pre-TACE occlusion process of AV 

shunting or preferential RT may be a good alternative in pre-

venting lipiodol pneumonitis. However, if AV shunting is 

identified but chemoembolization is considered essential, it 

may be possible to perform the procedure while monitoring 

the patient carefully. Physicians should be familiar with the 

clinical and radiographic presentations of lung toxicity asso-

ciated with chemoembolic drugs and early detection and ap-

propriate management of lipiodol pneumonitis. 
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