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Abstract: Radiofrequency ablation (RFA) has become one of the commonly used treatment methods for hepatocellular carcinoma 
(HCC). It is widely available in the clinic and presents the advantages of short recovery time and a less invasive approach. Only a few 
complications, such as hemorrhage, ascites, and duct injury, have been reported after RFA for HCC. Herein, we report for the first time 
the case of a patient diagnosed with recurrent HCC in whom thrombotic thrombocytopenic purpura (TTP) was diagnosed as 
a complication of the RFA procedure. A 64-year-old male patient with a 2-year history of resected-stage V HCC, in whom later 
recurrence occurred, underwent RFA for HCC. This patient had a rapid drop in platelets and some petechiae on the wrists after RFA. 
Combining the clinical and laboratory tests, the diagnosis of TTP was reached. We immediately used plasmapheresis combined with 
drug therapy, which successfully treated the clinical condition of TTP, with no evidence of recurrence or other complications 1 year 
after initial treatment. TTP is a rare complication of RFA procedures. Prompt diagnosis and aggressive treatment measures are critical. 
Through this case report, we hope to raise awareness of the complications of RFA. 
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Introduction
Thrombotic thrombocytopenic purpura (TTP) is a microvascular thrombotic hemorrhage syndrome, which is divided into 
hereditary and acquired types. The latter can be idiopathic or secondary, according to whether a primary disease is 
involved. The secondary form of disease and its pathogenesis are not well clarified, but it is mainly caused by infection, 
drugs, tumor, autoimmune disease, and other factors.1,2

Radiofrequency ablation (RFA) has become one of the commonly used treatment methods for hepatocellular 
carcinoma (HCC). It is widely available in clinics and presents the advantages of short recovery time and a less invasive 
approach.3 Although a variety of complications with RFA has been described, the development of TTP has not been 
reported when treating HCC with RFA. We present for the first time a patient diagnosed with recurrent HCC who 
developed TTP after RFA.

Case Report
A 64-year-old male patient underwent segment V laparoscopic hepatectomy for HCC 2 years ago and was regularly 
followed up at the hepatobiliary surgery clinic. Enhanced magnetic resonance imaging (MRI) of the liver showed, on T2- 
weighted imaging (T2WI) and diffusion-weighted imaging (DWI), a hyper-signal nodule localized in segment VIII, in 
the vicinity of the porta hepatica, which was significantly enhanced in the arterial phase (Figure 1A), while the wash-out 
and pseudo-capsule features could be seen in the delayed phase (Figure 1B). This was consistent with the typical imaging 
findings of HCC lesions on non-invasive diagnosis. A percutaneous nodule biopsy provided pathological evidence of 
HCC. Combining the clinical, imaging, and pathological elements, the diagnosis of HCC recurrence was retained. 
Considering the condition of our patient, with the focus in the patient’s liver being close to the main blood vessels, 
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percutaneous alcohol injection would be likely to damage the blood vessels and cause vascular necrosis. It might even 
cause alcohol to enter the blood vessels and damage important organs. Cryoablation might also cause energy loss due to 
the proximity of large blood vessels, resulting in poor treatment results. After discussion with several senior specialists, it 
was considered that the patient was more suitable for RFA. Thus, the patient was admitted for RFA. The treatment 
procedure was as follows. With the patient in the supine position, a computed tomography (CT) scan was used to 
determine the level of the puncture and the entry point of the needle on the body surface. Following local disinfection 
with iodophor and using sterile cavity towels, 5 mL of lidocaine was injected at the puncture point for local anesthesia. 
The intrahepatic lesion was punctured with one RFA treatment needle, the CT scan determined that the tip of the needle 
was located in the lesion, and RFA treatment was performed (parameters: 40 W, 4.5 min). The patient had no discomfort 
during the operation, and it was again shown that there was no bleeding beside the needle tract. After the operation, the 
patient had no discomfort and was sent back to the ward. We used the following equipment: RFA machine (MaiDe, 
China, model S-1500); RF needle (MaiDe, China, model 21-863271, specification: working length 2 cm, needle length 
15 cm; 21-863471, specification: working length 3 cm, needle length 15 cm). On the preoperative laboratory evaluation, 
the patient’s platelet count was 180×109/μL, which was within normal limits.

On the third day after admission, the patient underwent CT-guided RFA for HCC (Figure 1C). On the fifth day, he had 
some petechiae on the wrists, his platelet count dropped to 8×109/μL, and peripheral blood smears showed a large 
number of schistocytes (Figure 1D). The activity of ADAMTS-13 was <10% and ADAMTS-13 inhibitor was positive. 
All these elements were consistent with the diagnosis of TTP.

The patient was started on therapy with plasmapheresis immediately after the diagnosis of TTP, and which lasted for 
10 days. In addition, the patient was treated with cyclophosphamide injection (400 mg, intravenous drip) on days 10, 14, 
and 17, and with rituximab injection (700 mg, intravenous drip) on days 25, 32, 39, and 46. The platelet counts gradually 

Figure 1 (A) Contrast-enhanced liver MRI, early arterial phase, showing a typical image of HCC lesions located in segment VIII, with significant contrast intake. (B) Delayed 
phase of enhanced liver MRI, showing the wash-out and pseudo-capsule appearance of HCC. (C) Computed tomography-guided radiofrequency ablation was performed to 
treat the HCC. (D) A peripheral blood smear showed numerous schistocytes.
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elevated to 90×109/μL and the ADAMTS-13 activity was 100% at discharge. There was no recurrence of TTP 1 year 
after RFA therapy for HCC.

Discussion
TTP is a thrombotic microvascular disease caused by a lack of von Willebrand factor (vWF) lyase (ADAMTS13) 
activity, which leads to extensive microvascular thrombosis, resulting in microvascular hemolysis, consumptive throm-
bocytopenia, and heart, brain, kidney, and other organ dysfunction.2

RFA has the advantages of reduced trauma and rapid recovery, and has become a hotspot of interventional therapy for HCC 
in recent years. RFA for HCC is widely used in the clinic, with only a few reported complications, including abdominal 
hemorrhage, ascites, and duct injury.4,5 Herein, we reported a patient with recurrent HCC who developed TTP after RFA.

In this case, the patient denied any history of TTP or known risk factors, and we excluded other factors that might 
contribute to the development of TTP. Coronavirus disease 2019 (COVID-19) was the first to be excluded. The patient 
was tested for COVID-19 IgM antibodies, IgG antibodies, and COVID-19 nucleic acid on admission, and the results 
were negative. The results of the retest before surgery were negative. We thought that the clinical events displayed by the 
patient were likely to have been caused mainly by RFA. Hepatic stellate cells are not only the key cells in the process of 
liver fibrosis, but also one of the cell types that produce vWF lyase (ADAMTS13). ADAMTS13 can lyse endothelial 
cells and release vWF polymers with hemostatic function, thus promoting the antithrombotic effect.6 We speculate that 
this process may be caused by the poor basis of liver function in patients with HCC and damage during RFA. The aging 
of hepatic stellate cells in patients with HCC leads to reduced function, which in turn produces less ADAMTS13 and 
affects antiplatelet function. In addition, RFA causes vascular and hepatic stellate cell damage to a certain extent, 
ultimately resulting in the development of TTP. This hypothesis needs to be proven on a cellular molecular level in 
patients and animal experiments.

The occurrence of TTP is a life-threatening event and is correlated with a high fatality rate, requiring immediate and 
active management. Plasmapheresis is the first treatment choice, followed by fresh plasma infusion and drug therapy. In 
this case, our institution recommended the use of plasmapheresis combined with drug therapy, which resulted in the 
successful treatment of the clinical condition of TTP without any evidence of post-treatment recurrence or other 
complications 1 year after initial treatment. Through this case report, we hope to raise clinicians’ awareness of this 
rare radiofrequency-related complication.
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