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Introduction

Trousseau’s syndrome refers to a series of thromboembolic 
syndromes, such as chronic intravascular coagulation, 
multiple venous thrombosis, arterial thrombosis, and 
non-bacterial thromboembolic endocarditis, caused by 
hypercoagulable states related to malignant tumors (1). It 
was first reported by French doctor Trousseau in 1865 that 
gastric cancer patients were prone to forming deep vein 
thrombosis in the lower limbs (2). In this article, we analyze 
the diagnosis and treatment process of a patient with 
Trousseau’s syndrome caused by hepatocellular carcinoma 
and review the relevant literature to enhance clinicians’ 
understanding of the disease, facilitate early recognition, 
timely diagnosis, and treatment, and improve patient 
prognosis.

Case presentation

A 72-year-old male patient was admitted to the hospital due 
to nausea and vomiting, which had developed nausea and 
vomiting 8 days ago, leading to an acute onset of the disease. 
He had a history of hepatitis C for more than 10 years and 
diabetes for more than 20 years. After admission, abdominal 
contrast-enhanced computed tomography (CT) showed 
the S4 segment of the left lobe of the liver had a round-
like nodule with rich blood supply. It was enhanced by 
“fast in and fast out”, suggestive of primary hepatocellular 
carcinoma (Figure 1), and head magnetic resonance imaging 
(MRI) indicated multiple acute cerebral infarctions in 

both cerebral hemispheres and the brain stem (Figure 2).  
Magnetic resonance angiography (MRA) of cerebral vessels 
showed no obvious stenosis of intracranial vessels. He 
was then transferred to the department of neurology for 
further treatment. Special physical examination revealed the 
following: clear, mild dysarthria, shallow right nasolabial 
groove, showing left deviation of tooth and mouth 
angle, right upper limb muscle strength of 4 levels, other 
limb muscle strength of 5 levels, and positive bilateral 
pathological signs. The results of hemogram were as follows: 
D-dimer 8,800.00 ng/mL, fibrinogen 1.52 g/L, thrombin 
time 19.70 seconds, hepatitis C antibody 68.92 IU/L. 
After admission, an electrocardiogram (ECG) showed a 
sinus heart rate. A small amount of mitral regurgitation 
was detected by echocardiography, and the left ventricular 
systolic function was normal. Heparin, circulation 
improvement, and neurotrophic and symptomatic support 
treatment were given to the patient; his cough symptoms 
improved, and his walking and speech were steady and 
clear. After 15 days, another head MRI was performed, 
and it was found that the high signal intensity of diffusion-
weighted imaging (DWI) in bilateral cerebral hemispheres 
had disappeared, and the high signal range of brain stem 
DWI had decreased (Figure 3). After anticoagulant therapy, 
another coagulogram was performed, which revealed the 
following: D-dimer 187.00 ng/mL, fibrinogen 3.04 g/L, 
thrombin time 16.50 seconds. At 20 days after the patient’s 
condition had become stable, the liver tumor was treated by 
laparoscopic ultrasound-guided radiofrequency ablation. A 
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Figure 1 Liver CT contrast images of a 72-year-old male patient. (A) The plain scan showed a round-like equidensity nodule shadow at the 
S4 segment of the left lobe of the liver. The border was not clear. (B-D) The arterial phase was significantly enhanced unevenly. The portal 
phase was continuously enhanced, and the enhanced density in the delayed phase was reduced. CT, computed tomography.

post-surgical coagulogram revealed the following: D-dimer 
1,081.00 ng/mL, fibrinogen 2.57 g/L, thrombin time  
13.40 seconds. All procedures performed in this study were 
in accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this article 
and accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

Trousseau, a French doctor, revealed for the first time 
in 1865 that gastric cancer patients were predisposed 
to lower limb deep vein thrombosis (2). As a result, the 
original phrase Trousseau’s syndrome refers to phlebitis 

and thrombosis that occur before or after cancer 
diagnosis, emphasizing that hidden malignancy can have a 
significant impact on the blood coagulation system. Sack 
et al. published their findings from 182 individuals with 
malignant tumor-related chronic disseminated intravascular 
coagulation in 1977. Although 113 patients (62%) had 
at least 1 incidence of superficial thrombophlebitis, the 
authors observed other clinical characteristics such as 
hemorrhage (41%), arterial embolism (25%), and non-
bacterial thromboendocarditis (23%), which are compatible 
with a state of active systemic coagulation. Simultaneously, 
they detected a number of test abnormalities, including 
microangiopathic hemolytic anemia, thrombocytopenia, 
and fibrinogen consumption (1). Drawing from these 
conclusions, the term Trousseau’s syndrome was broadened 
to refer to a more complex paraneoplastic condition. 
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Figure 2 A 72-year-old male patient’s head MRI on the day after admission. (A-D) Multiple lesions in the bilateral cerebral hemispheres and 
brain stem, low signal on T1WI, high signal on T2WI, restricted diffusion of lesions in the right basal ganglia, bilateral lateral ventricles, 
and brain stem on DWI. MRI, magnetic resonance imaging; T1WI, T1-weighted imaging; T2WI, T2-weighted imaging; DWI, diffusion-
weighted imaging.

Trousseau’s syndrome is currently characterized as a group 
of thromboembolic syndromes (3) produced by persistent 
intravascular coagulation, multiple venous thrombosis, 
arterial thrombosis, and non-bacterial thrombotic 
endocarditis in the presence of malignant tumors. A total 
of 416 patients with successive malignant tumors were 
included in a Chinese study in 2020 (4). The most prevalent 
malignancies in individuals with Trousseau’s syndrome 
were discovered to be lung cancer, esophageal cancer, 
gastric cancer, breast cancer, colon cancer, intracranial 
tumor, and pancreatic cancer. Lung cancer was the most 
common tumor associated with Trousseau’s syndrome. In 
addition, a small number of other studies have found that 
borderline neoplasms such as intra-neurological carcinoma 
of the colon can also cause Trousseau’s syndrome (5-9). 

Only individual cases of Trousseau’s syndrome associated 
with hepatocellular carcinoma have been reported. The 
incidence of Trousseau’s syndrome is low, and the reported 
data in different studies are biased.

The pathogenesis of the disease is complex and is 
mainly related to hypercoagulability and inflammation. 
Cancer cells, together with other inflammatory cytokines, 
produce circulating extracellular vesicles, tissue factor, and 
cancer procoagulants, which lead to increased activation 
of neutrophils and formation of a reticulum that provides 
a scaffold for the aggregation of erythrocytes, platelets, 
fibrinogen, and platelet adhesion molecules, as well as 
activation of endogenous and exogenous coagulation 
pathways that lead to downstream thrombosis (10). Mucin-
producing adenocarcinomas are more likely to cause 
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Figure 3 On the 15th day after admission, the 72-year-old male patient underwent a repeat head MRI. (A-D) Multiple lesions in bilateral 
cerebral hemispheres and brain stem, low signal on T1WI, strong signal on T2WI, and limited diffusion of some brain stem lesions on 
DWI. MRI, magnetic resonance imaging; T1WI, T1-weighted imaging; T2WI, T2-weighted imaging; DWI, diffusion weighted imaging.

Trousseau syndrome, including gastric, lung, pancreatic, 
uterine, and ovarian cancers, which secrete aberrant 
glycosylated mucins and mucin fragments that can enter 
the circulation. Additionally, because cancer mucus can 
have selectin binding sites, selectin-mucin interactions 
may trigger this syndrome (11). There are few reports of 
Trousseau’s syndrome caused by hepatocellular carcinoma in 
the literature. In addition, cisplatin chemotherapy has been 
shown to incite apoptosis in vitro in cultivated endothelial 
cells, resulting in the release of microvesicles produced from 
procoagulant membranes (12), and to raise the in vivo risk 
of arterial and venous thrombosis. 

Although venous thromboembolism is the most frequent 
clinical symptom of Trousseau’s syndrome, which consists 
mostly of pulmonary embolism and lower extremity deep 
vein thrombosis, patients with cancer may also develop 

thrombosis at less common sites, including upper extremity 
veins, intracranial or visceral circulation. Similarly, atrial 
fibrillation and numerous brain infarctions are frequently 
caused by Trousseau syndrome; nonetheless, concomitant 
cancers are usually disregarded as a potential cause of 
ischemic stroke and are sometimes not identified until the 
second incident (13). Trousseau’s syndrome can be readily 
identified if ischemic stroke occurs in a patient with a 
previously diagnosed malignancy, but if the thrombotic 
episode is the first sign of an undetected cancer, detection 
could be difficult or protracted.

On MRI, Trousseau’s syndrome-related strokes 
usually involve more than 2 regions of the brain, often 
with bilateral anterior and posterior circulation, which 
is known as the triple-zone sign, and is a helpful clue for 
diagnosing Trousseau’s syndrome (14). In the case reported 
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herein, the patient had multiple acute cerebral infarctions 
in both cerebral hemispheres and brainstem, which is 
consistent with the manifestation of the triple zone sign. 
A study reported that frequency of the triple zone sign in 
Trousseau’s syndrome was 6 times higher than that of atrial 
fibrillation-associated cerebral infarction, and its sensitivity 
and specificity were 23.4% and 96.4%, respectively (15).

D-dimer is nonspecific and may rise in various 
circumstances, including trauma, burns, sepsis, cancer, 
acute renal failure, thrombosis, stroke, and disseminated 
intravascular coagulation. Nonetheless, some research 
has demonstrated a link between elevated D-dimer levels 
and brain infarction caused by cancer (16). According to 
Haapaniemi et al., patients with ischemic stroke who have 
occult malignancy may have increased D-dimer levels  
(>5.5 mg/L) with sensitivity and specificity greater than  
93% (17). Bao et al. found that the level of D-dimer in 
29 (93.54%) of 31 patients with Trousseau’s syndrome 
significantly was increased. Compared with other stroke 
subtypes, the level of plasma D-dimer in patients with 
Trousseau’s syndrome was the highest, with an average of 
6.545 mg/mL. Overall, we can conclude that the significantly 
increased level of D-dimer is helpful to distinguish cerebral 
infarction and other causes of Trousseau’s syndrome (18). 

Treatment of cerebral embolism associated with 
Trousseau’s syndrome includes heparin and control of 
potential cancer. Vitamin K antagonists and low molecular 
weight heparin are also recommended for patients with 
cancer-induced venous thromboembolism (19). At present, 
direct oral anticoagulants have not been recommended to 
cancer patients. Before cancer is controlled, low molecular 
weight heparin and vitamin K antagonists will be the only 
treatment options for patients with Trousseau’s syndrome, 
which lead to a poor prognosis and a high recurrence rate. 
Previous studies have shown that if malignant tumors are 
controlled, the levels of fibrin degradation product (FDP) 
and D-dimer will be reduced, so the risk of infarction will 
also be reduced. Although this indicates the importance of 
controlling malignant tumors, it is impossible to effectively 
treat cerebral embolism associated with Trousseau’s 
syndrome without identifying potential cancers.

Conclusions 

Individuals with numerous cerebral infarctions in the 
bilateral cerebrum and watershed area, especially those 
with hypercoagulability and high tumor markers, should be 
screened for Trousseau’s syndrome. Tumor screening should 

be improved by cardiac ultrasound, chest and abdomen CT, 
and other methods in order to achieve early detection, early 
intervention and treatment, improve quality of life, and 
prevent recurrence.
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