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CASE REPORT

The first two cases of posterior reversible 
encephalopathy syndrome (PRES) secondary 
to conventional transcatheter arterial 
chemoembolization of hepatocellular 
carcinoma
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Abstract 

Background: Posterior reversible encephalopathy syndrome (PRES) is a very rare complication secondary to tran-
scatheter arterial chemoembolization (TACE). Only two patients with liver metastasis have been reported. We report 
for the first time two cases of hepatocellular carcinoma (HCC) patients occurred PRES secondary toTACE.

Case presentation: The two patients with HCC developed headache, epilepsy, expressive aphasia, visual impairment 
and loss of consciousness, 11 and 3 h after conventional TACE (c-TACE) surgery. One patient experienced raised blood 
pressure during and after TACE, accompanied by a significant elevated creatinine. The magnetic resonance imaging 
(MRI) of the two patients showed multiple abnormal signals in the brain, mainly located in the white matter region. 
Combined with the clinical symptoms and MRI findings, PRES was diagnosed. Their symptoms and MRI changes 
improved significantly in the next two weeks.

Conclusion: The PRES in this report is chemoembolization-associated syndrome, which might be related to the use 
of chemotherapy agents during TACE. And if neurological symptoms occur after TACE, patients should be closely 
monitored to exclude PRES.

Keywords: Posterior reversible encephalopathy syndrome, Chemoembolization, Hepatocellular carcinoma, 
Chemotherapy

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Transcatheter arterial chemoembolization (TACE) is 
one of the main treatment methods for intermediate-
stage liver cancer, and the most common post-operative 
complications are pain, nausea and fever [1]. Posterior 

reversible encephalopathy syndrome (PRES) was first 
reported by Hinchey et  al. [2] in 1966 and is usually 
accompanied by clinical and neurological manifestations 
that can be visualized on radiological imaging [3]. It is a 
rare complication secondary to TACE, and only Pawar 
et  al. [4] and Kistler et  al. [5] have reported PRES after 
drug eluting beads (DEBs) TACE in patients with meta-
static breast cancer to liver and metastatic uveal mela-
noma to liver in the past more than 50 years, respectively. 
In this paper, we reported two cases of hepatocellular 
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carcinoma (HCC) patients with PRES accompanied by 
conventional TACE (c-TACE) for the first time and 
attempted to analyze its pathogenesis.

Case presentation
From January 2000 to March 2017, a total of 23,000 
patients with hepatocellular carcinoma diagnosed clini-
cally or pathologically received TACE treatment in our 
hospital, and two patients of these had accompany-
ing PRES after c-TACE. Case 1 was a 47-year-old male 
patient with a history of alcoholic cirrhosis. Height 
180 cm, weight 77 kg, BMI 23.8. His vital signs and labo-
ratory tests were within the normal range, liver function 
classification was Child A, and the model for end-stage 
liver disease (MELD) score was seven. Echocardiog-
raphy showed no right-left shunt (e.g., patent fora-
men ovale). No preoperative chemotherapy was given. 
Lumpy tumor staining in the right lobe of the liver, and 
no artery-venous fistula was observed in the first intraop-
erative angiography of TACE. 1000 mg of 5-fluorouracil 
and 300  mg of calcium folinate were perfused through 
the proper hepatic artery for chemotherapy. Then the 
mixed emulsion of 7  ml iodized oil and 20  mg epiru-
bicin, and gelatin sponge particles were injected into the 
tumor arteries superselective through microcatheter for 
embolization. The formulation of chemotherapy scheme 
is based on EASL hepatocellular carcinoma manage-
ment guidelines [6] and Chinese guidelines for TACE of 
hepatocellular carcinoma [7], in which the mixed emul-
sion of iodized oil and epirubicin is prepared in the form 
of water in oil (WiO) [6, 8]. According to the calcula-
tion of conversion factors for effective dose for TACE 
procedures [9], the fluorescence time during TACE was 

547 s, the cumulative air kerma was 407.58 mGy, and the 
cumulative dose area product (DAP) was 145  Gycm2. 
During the TACE, this patient presented nausea and 
vomiting. Epilepsy and expressive aphasia occurred 11 h 
after operation. The computed tomography (CT) of brain 
was normal, while magnetic resonance imaging (MRI) of 
brain showed multiple abnormal signal in the white mat-
ter areas of the parietal, occipital and frontal lobes. On 
T2 weighted images (T2WI), T2 fluid attenuated inver-
sion recovery (FLAIR), diffusion-weighted images (DWI) 
and apparent diffusion coefficient (ADC) maps showed 
hyper-intensity. (showed in Fig.  1). Laboratory tests 
showed that aspartate transaminase (AST) (108 U/L) and 
alanine aminotransferase (ALT) (59 U/L) were increased 
(the pre-treatment values of AST and ALT were 26 U/L 
and 30 U/L, respectively), and total bilirubin (TBIL) 
(8 μmol/L) was normal (Figs. 2, 3).

Case 2 was a 53-year-old female patient with a history 
of hepatitis B and cirrhosis, chronic renal insufficiency 
for 8  years, and hypertension for 20  years with a maxi-
mum of 178/72  mmHg. Height 158  cm, weight 44  kg, 
BMI 17.6. She did not take antihypertensive drugs regu-
larly for 2  months before this surgery, and her blood 
pressure fluctuated between 130/70 and 140/80  mmHg. 
Her liver function classification was Child B, the MELD 
score was nine, and creatinine level was 127  μmol/L. 
Echocardiography showed no right-left shunt (e.g., pat-
ent foramen ovale). The TACE treatment had been 
performed three times before, and the postoperative 
symptoms were abdominal pain, abdominal distension 
and nausea. In this TACE operation, 100  mg of oxali-
platin was injected into the proper hepatic artery for 
chemotherapy, and then microcatheter superselective 

Fig. 1 a CT scan showed an irregular low-density soft tissue mass in S6. b In the arterial phase, the mass was enhanced homogeneously, with a size 
of approximately 6.5 cm × 5.8 cm
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was used to inject mixed emulsion of 5  ml iodized oil 
and 10 mg epirubicin, and gelatin sponge particles were 
injected into the tumor blood supply artery for emboliza-
tion. The fluorescence time during TACE was 897 s, the 
cumulative air kerma was 675.83 mGy, and the cumula-
tive DAP was 230  Gycm2. Her blood pressure elevated 
to 152/78 mmHg during this time, headache and loss of 
consciousness occurred 3 h after the operation. And the 
binocular vision was seriously reduced. Physical exami-
nation showed that the pupillary light reflex, eye move-
ments and fundus oculi were normal. The CT of brain 
was normal. MRI of brain found multiple abnormal sig-
nal in the parietal lobe, occipital lobe and temporal lobe, 

showed hyperintensity on T2WI, FLAIR, DWI, and ADC 
maps. The liver function test showed that AST (121 U/L) 
and ALT (89 U/L) increased (the pre-treatment values 
of AST and ALT were 71 U/L and 21 U/L, respectively), 
and TBIL was 17 μmol/L, and creatinine was 269 μmol/L. 
Blood pressure elevated to172/99 mmHg 5 h after TACE.

According to the clinical history, clinical manifesta-
tion, and imaging findings, combined with the diagnos-
tic criteria proposed by Fugate and Rabinstein [7], PRES 
was the first diagnosis for the two patients. In case one, 
the clinical symptoms disappeared three days after liver 
protection, anti epilepsy and improvement of brain 
metabolism. The brain MRI showed that the abnormal 
signals basically disappeared two weeks later. After that, 
he received TACE treatments three times again within 
10  months, but noPRES any more. In case 2, 13  h after 
controlling blood pressure, improving renal function and 
giving methylprednisolone to prevent inflammation and 
edema, the visual acuity recovered significantly. And the 
neurological symptoms disappeared completely 5  days 
later. After 12 days, creatinine decreased to 139 μmol/L. 
Brain MRI showed that the abnormal signals decreased 
significantly. No TACE treatment was received thereafter.

Discussion and conclusion
The common complications after TACE are post embo-
lism syndrome (PES), liver and kidney failure, liver 
abscess, cholesteatoma, ectopic embolism and so on [10]. 
The two patients reported in this paper had PES symp-
toms after operation, namely fever, nausea, vomiting, 
liver pain, abdominal distension and so on. The symp-
toms were relieved after symptomatic support therapy. 
Besides, transaminase increased in both patients, con-
sidering that transaminase is produced by hepatocytes 
and hepatocyte derived tumor cells, the application of 
superselective technology during TACE and the increase 

Fig. 2 The brain MRI scan showed multiple patchy abnormal signal in the bilateral temporal lobe and the bilateral occipital lobe. T1WI (a),T2-FLAIR 
(b), DWI (c), ADC (d)

Fig. 3 The brain MRI scan after 15 days. No obvious abnormal signal 
on T2-FLAIR
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of transaminase after TACE do not meet the deteriora-
tion standard of liver function reserve, so the increase of 
serum concentration of these enzymes is mainly caused 
by tumor [11]. We think that the role of normal liver tis-
sue cell necrosis in causing PRES is very small, and the 
follow-up CT did not show the signs of normal liver 
tissue infarction. PRES is an extremely rare complica-
tion after TACE. PRES refers to a group of clinical and 
imaging syndromes characterized by headache, nausea, 
visual disturbance, unconsciousness and epilepsy [12, 
13]. The lesions are mainly located in the posterior cer-
ebral white matter. On MRI, T1WI shows isointensity 
or slightly hypointensity, T2WI and FLAIR show hyper-
intensity, DWI shows isointensity or slightly hypointen-
sity, and ADC maps shows hyperintensity suggesting that 
the lesions are angiogenic edema rather than cerebral 
ischemic venereal change [3, 13]. The clinical manifesta-
tion and imaging findings of the two cases were in line 
with the relevant literature.

Hypertension, preeclampsia, eclampsia, renal insuf-
ficiency, the use of immunosuppressants or cyto-
toxic drugs, systemic lupus erythematosus and so on, 
these factors play key role in the pathogenesis of PRES. 
Although its exact pathophysiological mechanism is not 
clear, several studies have reported that it may be related 
to the hyperperfusion of cerebral blood flow and impair-
ment of endothelial cell function [13, 14].

In the cases reported by Pawar et  al. [3] and Kistler 
et  al. [4], patients with liver metastasis occurred PRES 
secondary to DEB-TACE treatment. And doxorubicin 
was used for embolization as in our report the two 
cases. The occurrence of PRES is related to endothe-
lial cell injury caused by the application of cytotoxic 
drugs such as cyclophosphamide and doxorubicin, and 
systemic chemotherapy has been reported in the past 
[15]. Besides doxorubicin, many previous literatures 
[16, 17] have reported that chemotherapy with 5-fluo-
rouracil or/and oxaliplatin could cause PRES. Although 
the cases we report were treated with 5-fluorouracil 
or oxaliplatin, and epirubicin locally to the arterial sys-
tem, the two patients did not receive chemotherapy for 
eight weeks before operation, but the specific changes in 
clinical symptoms and imaging findings were potentially 
strongly correlated with the time of local application of 
chemotherapy agents. Given the temporal relationship 
between the treatment with oxaliplatin or 5-fluorouracil, 
and epirubicin, the exposure to either (or both) of these 
drugs seems the most likely trigger for the development 
of PRES in the two cases. Even at reasonable doses, drugs 
can still reach and destroy the blood–brain barrier of the 
central nervous system, similar to systemic chemother-
apy [4]. We speculate that the occurrence of PRES has a 
low correlation with the dose of chemotherapeutic drugs, 

however, there is no reliable evidence related to this in 
literatures. Previous studies have shown that significant 
increase in severe toxicity after chemoembolization was 
found [18], which is more supportive of PRES caused 
by chemotherapeutic drugs. The use of bland transarte-
rial embolization (TAE) may avoid or at least reduce the 
occurrence of PRES, but there is no strong evidence to 
prove that TAE can reduce the occurrence of neurologi-
cal complications, so we can only speculate that TAE can 
avoid or at least reduce the risk of these complications. 
Moreover, both Barcelona clinical liver cancer (BCLC) 
staging system [19] and EASL liver cancer management 
guidelines [6] recommend TACE rather than TAE as the 
first-line treatment for medium-term HCC, and doxo-
rubicin is the most commonly used chemotherapy drug 
for TACE [18]. In addition, the patient of case 2 received 
TACE treatments 4 times, which may have a cumulative 
effect on the permeability of cerebral endothelial cells, 
and her chronic renal insufficiency may also result in 
PRES due to water and sodium retention, toxin excretion 
obstacles and other factors [20].

It has been reported that approximately 75% of patients 
with PRES have accompanying elevated blood pres-
sure [12, 21], and some patients also develop hyperten-
sion after TACE [22, 23]. In the case reported by Kistler 
et  al. [5], the highest blood pressure after DEB-TACE 
increased to 180/113  mmHg. In this report, the patient 
of case 2 developed hypertension during and after 
c-TACE. Another mechanism for the occurrence of PRES 
is the hyperperfusion theory, which is closely related to 
hypertension. Because of the sudden rise in systemic 
blood pressure and the dysfunction of cerebrovascular 
self-regulation, the expansion of cerebral blood vessels 
and the destruction of the blood–brain barrier lead to 
the extravasation of blood to the brain parenchyma and 
the formation of angiogenic brain edema. However, the 
posterior area of the brain is more susceptible to hyper-
perfusion caused by a sudden increase in blood pressure 
due to its scarce sympathetic fibers and is more likely to 
be affected. Therefore, the neurological symptoms and 
abnormal signals in brain are often significantly relieved 
after controlling for blood pressure [12]. It has also been 
reported that symptoms usually disappear within 2 weeks 
after blood pressure control [5], but without timely and 
correct treatment, some patients with PRES can become 
disabled or even die [24]. Thus, it is reasonable to believe 
that the use of doxorubicin during TACE and the ele-
vated blood pressure after TACE may play a synergistic 
role in increasing the susceptibility of PRES.

In addition, the use of contrast agents during TACE 
may also play a role in PRES. The patient of case 2 also 
had the symptoms of visual impairment. According to 
the course and clinical manifestations of the disease, 
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the contrast agent-related transient cortical blindness 
(TCB) was considered. TCB is a recognized complica-
tion after cerebral angiography [25], which is closely 
related to the dose and type of contrast agent. Newman 
et al. [26] reported that the incidence of TCB was 0.3–
1.0% and can occur after angiography of the peripheral 
vascular, abdominal vascular and the spinal canal. The 
main clinical manifestations are partial or complete 
loss of vision, normal fundi, normal papillary reflex, 
and unchanged extraocular movement. Some scholars 
believe that TCB is a clinical manifestation of PRES, 
while the mechanism of its occurrence is not clear 
at present. It may have the same pathophysiological 
mechanism as PRES [27]. It is generally recognized that 
the damage to the blood–brain barrier and the direct 
neurotoxic effect of contrast agents [28, 29], that is, the 
injection of contrast agents into arteries, can open the 
tight connection between capillary endothelial cells 
and increase pinocytosis to cross the blood brain bar-
rier and play a neurotoxic role. However, TCB was not 
associated with loss of consciousness in previous stud-
ies, and in combination with brain MRI findings of this 
patient, PRES was the first diagnosis.

As far as we know, the incidence of PRES after c-TACE 
for hepatocellular carcinoma is very low. Although the 
clinical manifestation and imaging findingsare relatively 
serious, patients can obtain a better prognosis after 
timely and correct treatment. With the widely applica-
tion of TACE with doxorubicin (including c-TACE and 
DEBs-TACE) in the treatment of liver malignant tumors, 
while preventing and managing common complications 
is routine, clinicians need to be reminded to pay attention 
to the possibility of rare complications, such as PRES. In 
particular, when the patient has neurological symptoms, 
brain MRI should be performed in a timely manner to 
determine whether it is accompanied by PRES.
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