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Abstract. Trousseau's syndrome is characterized as an unex-
pected, cancer‑related thrombotic event, such as a cerebral 
infarction or a deep vein thrombosis/pulmonary embolism. 
We describe the first reported case of Trousseau's syndrome 
with pulmonary pleomorphic carcinoma and aggressive 
features. A 74 year‑old man presenting with a pulmonary 
mass, which was identified as pleomorphic carcinoma with 
extensive lymph node involvement, in the left lower lobe, 
underwent a left lower lobectomy. Immunohistochemical 
analysis revealed that neoplastic cells exhibited an extensive 
expression of tissue factors with a mucin‑producing adeno-
carcinoma component. Three months postoperatively, diffuse 
infiltration rapidly appeared in the left lung, which was identi-
fied as lymphangitic carcinomatosis via bronchoscopy. Prior 
to treatment for cancer recurrence, the patient presented with 
a left hemiplegia due to a cerebral infarction via multiple 
thromboses, with no evidence of atherosclerotic or cardio-
genic thrombi. Elevated D‑dimer and carbohydrate antigen 
125 levels and the presence of a fibrin thrombus retrieved 
from the occluded vessel suggested Trousseau's syndrome as 
the etiology of the brain infarction. A hypercoagulable state 
associated with the aggressive recurrence of pulmonary pleo-
morphic carcinoma, accompanied by cancer cell production 
of mucin and tissue factors may be a potential mechanism for 
cancer‑related thrombosis.

Introduction

Armand Trousseau first reported Trousseau's syndrome, which 
is characterized as a cerebral embolism due to hypercoagula-
bility resulting from malignant tumors, in 1865 (1). Trousseau's 
syndrome is now defined as an unexpected cancer‑related 
thrombotic event, such as a cerebral infarction or deep vein 
thrombosis/pulmonary embolism (2). Trousseau's syndrome is 
recognized to be a fatal condition with a poor prognosis (3).

Cancer patients have an increased risk of arterial 
thromboembolism even before cancer diagnosis, and its risk 
is greater in more advanced stages of cancer (4,5). Among 
patients with various cancer types, patients with lung cancer 
had the greatest excess risk of arterial thromboembolism, 
with a 3 month cumulative incidence of 6.5% since diagnosis 
(compared with 1.2% in control patients)  (4). The precise 
mechanism underlying Trousseau's syndrome is not yet known. 
However, the clear correlation between cancer stage and 
arterial thromboembolism risk suggests a biological gradient 
between cancer activity and arterial thromboembolism risk (4). 
Circulating micro‑particles, secretion of pro‑coagulant factors, 
and alterations in platelet activity and endothelial function are 
potential relevant factors of Trousseau's syndrome (2,4).

There have been several reports on lung adenocarcinoma 
accompanied with Trousseau's syndrome  (6‑9). Here, we 
present a rare case of pulmonary pleomorphic carcinoma 
accompanied with Trousseau's syndrome that manifested as 
thromboembolic brain infarction at the time of postoperative 
cancer recurrence.

Case report

A 74  year‑old asymptomatic man was referred to our 
department for the evaluation of a radiographically 
identified solitary pulmonary mass. He was a current heavy 
smoker (38 pack‑years). Chest computed tomography (CT) 
revealed a well‑circumscribed peripheral mass (diameter: 
38  mm) in the lower lobe of the left lung (Fig.  1A). A 
honeycomb finding was also detected in the dorsal portion 
of the bilateral lung, indicating the presence of interstitial 
pneumonia. A f luorine‑18‑f luorodeoxyglucose (FDG) 
positron‑emission tomography CT scan showed a strong 
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accumulation of FDG (maximal level of standardized uptake 
value: 24.7) in the mass. Serum carcinoembryonic antigen 
(CEA) and D‑dimer levels were 16.0 ng/ml and 0.6 µg/ml, 
respectively. Although transbronchial biopsy failed to yield 
a pathological diagnosis, the mass was suspected to be 
malignant; therefore, a left lower lobectomy with systemic 
mediastinal lymph node dissection was performed under 
video‑assisted thoracoscopic surgery.

Lung specimens were fixed in 10% buffered formalin 
overnight at room temperature and embedded in paraffin. 
The paraffin‑embedded specimens were sliced 4 µm thick 
and stained with hematoxylin and eosin, Periodic acid 
Schiff (PAS), and PAS with diastase. Immunohistochemistry 
was performed using an autoimmunostainer according to 
manufacturer instructions (Ventana XT System Benchmark; 
Ventana Medical System, Inc.). The microscopic analyses 
were performed by a Nikon Eclipse Ci microscope and 
DS‑Fi2 camera (Nikon Instruments). Pathological examina-
tion revealed pleomorphic carcinoma, measuring 3.5 cm at 
its greatest diameter, with visceral pleural and significant 
lymphatic invasion. Separate tumor nodules were present 
in the same lobe. The bronchial stump was tumor positive. 
The tumor extensively involved mediastinal lymph nodes 
and was graded as pT3N2M0, pStage IIIB. The tumor 
mainly comprised giant cells with high‑grade pleomorphism 
and abnormal mitosis (approximately 60% of the tumor) 
(Fig. 2A), admixed with a solid adenocarcinoma component 
and papillary growth pattern at the periphery, which was posi-
tive for thyroid transcription factor‑1 (clone 8G7G3/1, 1:200; 
DakoCytomation) (Fig. 2B). High expression of programmed 
death ligand‑1 was confirmed in the tumor cells (clone 22C3 
PharmDx, 1:100, tumor proportion score of 95%; Agilent) 
(Fig. 2C). Meanwhile, the tumor was negative for epidermal 
growth factor receptor (EGFR) mutations and anaplastic 
lymphoma kinase (ALK) protein expression. The adenocarci-
noma component was positive for periodic acid‑Schiff (PAS) 
stain and resistant to diastase, suggesting mucin production 
(Fig. 2D). Moreover, most of the tumor cells were strongly 
positive for tissue factor (clone TF (H‑9), 1:100; Santa Cruz 
Biotechnology, Inc.) (Fig. 2E).

Three months postoperatively, diffuse infiltration rapidly 
appeared in plain chest radiographs of the left lung (Fig. 1B), 
which was identified as lymphangitic carcinomatosis rather 
than an acute exacerbation of interstitial pneumonia, via 
bronchoscopy (Fig. 1C). Five days after examination and 
prior to treatment for cancer recurrence, the patient suddenly 
presented with dysarthria and left hemiplegia. Magnetic 
resonance imaging revealed acute ischemic stroke in the right 
hemisphere accompanied with subacute small infarcts in the 
left hemisphere and bilateral cerebellum (Fig. 3A). Magnetic 
resonance angiography revealed a right middle cerebral 
artery M2 segment occlusion (Fig. 3B). An echography and 
a chest CT showed no evidence of atherosclerotic thrombus 
or cardiac thrombus in the left atrium or in the stump of the 
resected pulmonary vein. Plasma D‑dimer and fibrin/fibrin-
ogen degradation product (FDP) levels were elevated at 
17.6 µg/ml (normal <1.0) and 91.1 µg/ml (normal <5.0), as 
were the CEA and carbohydrate antigen 125 (CA125) levels 
[73.4 ng/ml (normal <5.0) and 331 U/ml (normal <35)], respec-
tively. Although fibrinogen level was slightly decreased to 

113 mg/dl, the platelet count, prothrombin time international 
normalized ratio (PT‑INR), APTT, and, antithrombin level 
were within normal limits (14.7x104/µl, 1.06, 27.6 sec, and 
85%, respectively), indicating that disseminated intravascular 
coagulation was not overt  (10). He underwent mechanical 
thrombectomy with a stent retriever, and partial recanaliza-
tion was achieved. However, intracerebral hemorrhage was 
observed after endovascular treatment. The pathology of the 
retrieved thrombus showed that almost all parts consisted of 
fibrin without red blood cells (Fig. 2F). These findings and 
pathological findings of the primary lung cancer suggested 
Trousseau's syndrome as the etiology of the cerebral infarc-
tion. Five days following the onset of cerebral infarction, our 
patient died of an intracerebral hemorrhage.

Discussion

Cancer‑related arterial thromboembolism is often accom-
panied with lung, pancreatic, gastric, and colon cancer (4). 
The histology of most reported cases of lung cancer with 
Trousseau's syndrome involves adenocarcinoma  (6‑9). To 
our knowledge, this is the first reported case of Trousseau's 
syndrome due to pulmonary pleomorphic carcinoma.

Potential causes of brain infarction that occur following lung 
cancer surgery include atherosclerotic thrombus, cardiogenic 
thrombus, thrombus from the stump of the resected pulmonary 
vein, tumor embolization, and Trousseau's syndrome (2,11‑13). 
In this case, elevated D‑dimer levels and extensive production 
of tissue factor in the tumor cells indicated a hypercoagulable 
state at the time of lung cancer recurrence. Moreover, elevated 
CA125 levels, the presence of mucin‑producing adenocar-
cinoma as a component of the pleomorphic carcinoma, and 
fibrin thrombus indicated the possibility of a cancer‑related 
thrombus as an etiology of the brain infarction (6,14,15). These 
findings suggested that Trousseau's syndrome in relation to 
recurrent pulmonary pleomorphic carcinoma was the most 
probable etiology.

Pulmonary pleomorphic carcinoma is a rare malignant 
lung tumor and exhibits poor prognosis. Pulmonary pleomor-
phic carcinoma is defined as a poorly differentiated non‑small 
cell carcinoma (NSCC), namely, a squamous cell carcinoma, 
adenocarcinoma, or undifferentiated NSCC that contains at 
least 10% spindle and/or giant cells, or a carcinoma consisting 
only of spindle and giant cells (16). In our case, the pleomorphic 
carcinoma included mucin‑producing solid adenocarcinoma 
that was revealed through PAS reaction, although hematoxylin 
and eosin staining failed to confirm this.

Cancer‑producing mucins are large, heavily glyco-
sylated molecules that can act as ligands for selectins, 
particularly L‑selectin of leukocytes and P‑selectin of 
endothelium and/or platelets, causing platelet aggregation 
without the help of thrombin (17). Mucins are considered to 
be a coagulation trigger, resulting in the induction of dissemi-
nated thrombosis (6). In this case, the elevated CA125 level, 
a potential biomarker for a mucin‑producing tumor (18), was 
consistent with the presence of mucin in the tumor.

Tissue factor is a primary cellular initiator of fluid‑phase 
blood coagulation that changes factor VII (FVII) to its acti-
vated form (FVIIa) and initiates the extrinsic coagulation 
pathway (2). Tumor cells of various malignancies sometimes 
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Figure 3. (A) Diffusion weighted magnetic resonance imaging of the brain showing acute cerebral infarction in the area concerning the right middle cerebral 
artery (arrowheads). (B) Magnetic resonance angiography showing a right middle cerebral artery M2 segment occlusion (arrow).

Figure 2. Histological examination of a tumor specimen. (A) Most of the tumor contained giant cells with atypia as pulmonary pleomorphic carcinoma (H&E; 
magnification, x100). (B) Several tumor cell nests immunohistochemically positive for TTF‑1 were identified (arrows), suggesting adenocarcinoma (TTF‑1; 
magnification, x200). (C) Immunohistochemical staining revealed PD‑L1 expression on 95% of the tumor cells (arrows; PD‑L1, clone 22C3; magnifica-
tion, x200). (D) The tumor consisted, in part, of solid adenocarcinoma harboring PAS‑positive intracytoplasmic mucin (arrows; PAS; magnification, x200). 
(E) Tumor cells were strongly positive for tissue factor [arrows; tissue factor, clone TF (H‑9); magnification, x200]. (F) Retrieved thrombi from an occluded 
intracerebral vessel was composed of fibrin (H&E; magnification, x100). H&E, hematoxylin and eosin; PAS, periodic acid‑Schiff stain; PD‑L1, programmed 
death ligand‑1; TTF‑1, thyroid transcription factor‑1.

Figure 1. (A) Chest CT showing a 38‑mm well‑circumscribed mass in the lower lobe of the left lung (arrow). (B) Plain chest radiograph showing diffuse infiltration 
in the left lung. (C) Bronchoscopy showing intrabronchial diffuse recurrent tumor reflecting lymphangitic carcinomatosis (arrowheads). CT, computed tomography.
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produce tissue factor and may play an important role in the 
development of a thromboembolism in cancer patients (7,19). 
Sato et al (7), reported that Trousseau's syndrome associated 
with tissue factor was produced by pulmonary adenocarcinoma. 
Sawada et al (19), reported that high tissue factor expression of 
tumor cells had close associations with advanced stage tumors 
and tumor recurrence, and approximately one‑third of meta-
static lung cancers had a strong tissue factor expression. Our 
recurrent case had aggressive features and expressed tissue 
factor extensively, which was consistent with the findings of a 
previous report. An increase in tissue factor production might 
partially explain the higher incidence of Trousseau's syndrome 
in patients with advanced stage malignancies.

Prognosis of cancer patients with stroke is poor (median 
survival 4.5 months), and 25% of them die within 30 days 
after the diagnosis of stroke (3). However, recently, a combi-
nation therapy comprising anti‑coagulation treatment and 
chemotherapy or molecular targeted treatment has succeeded in 
inhibiting repeated thrombosis and controlling the tumor (8,9). 
Pulmonary pleomorphic carcinoma often relates with high 
PD‑L1 expression (20), and anti‑PD‑1/PD‑L1 antibody treat-
ment may be a promising treatment option (21). Early and 
accurate clarification of the etiology of a brain infarction may 
improve outcomes, especially for cases involving Trousseau's 
syndrome. Therefore, we recommend clinicians should not 
exclude the possibility of Trousseau's syndrome, even in 
diagnosed cases of pulmonary pleomorphic carcinoma.

In conclusion, we report the first case of Trousseau's 
syndrome accompanied with pulmonary pleomorphic carci-
noma showing aggressive features and a hypercoagulable state 
at the time of recurrence. The mucin‑producing component or 
tissue factor present in the tumor may be associated with a 
hypercoagulable state leading to cancer‑related thrombosis. 
Monitoring of D‑dimer and CA125 levels during postopera-
tive follow‑up after lung cancer surgery, especially in cases of 
aggressive recurrence patterns, could help early detection and 
treatment of a life‑threatening cancer‑related thrombosis.
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