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Abstract 
Cancer patients with venous thromboembolism (VTE) are not rare, and the 
second death cause in patients with cancer is VTE. Although VTE itself is as-
sociated with reduced survival particularly in cancer patients, many oncolo-
gists may not place enough importance in positive prevention of VTE. Here, 
we report the case of a 38-year-old male lung cancer patient with brain, bone 
and leptomeningeal metastasis who diagnosed as a consequential intracranial 
venous and mesenteric vein thrombosis. The evolution of headache has not 
been noted gradually, from which led to the underestimation of headache and 
without careful consideration on the possibility of suspected intracranial 
venous thrombosis. The problem of mesenteric vein thrombosis reflects the 
dilemma resulted from the potential risk of thrombogenesis and the high risk 
of hemorrhage. Preventive anticoagulation strategies are key means especially 
in patients with cancer, and the management problems of this condition are 
discussed. 
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1. Introduction 

Venous thromboembolism (VTE) mainly consists of deep venous thrombosis 
and pulmonary embolism. VTE risk for cancer patients could include the pa-
tients themselves factors and treatments-related factors such as surgery, radio-
therapy and chemoradiotherapy. Hospitalized cancer patients are at increased 
risk for venous thromboembolism (VTE) [1]. Though prophylactic anticoagu-
lants are recommended to reduce VTE and do not increase major bleeding in 
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outpatients with cancer [2] [3]. The present clinical guidelines recommend pri-
mary VTE prophylaxis that still mismatch between the absolute VTE risk and 
demands of VTE prophylaxis for cancer patients. Now two common VTE risk 
assessment models have been recommended, which are respectively the Caprini 
and Padua risk assessment models [4]. Some literature supporting the Padua risk 
assessment models has been revealed to have a better stratification of the 
thromboembolic risk in hospitalized cancer patients [5] [6]. In the clinic, the 
loose use of Padua prediction score occurs frequently. Finally, this case appeals 
that vein thrombosis prophylaxis is essential components of comprehensive 
cancer management, provided our clinicians to weigh the risk for VTE and 
bleeding risk [7]. 

2. Case 

A 38-years-old male smoker who smoked more than 10 years (mean 10 ciga-
rettes/day) diagnosed as lung cancer by fibreoptic bronchoscopy in local hospit-
al. He transferred to the second affiliated hospital of Zhejiang University School 
of Medicine and his pathological sections were re-evaluated by our experienced 
pathologist. Then infiltrative lung adenocarcinoma with EGFR L858R mutation 
was diagnosed. Radionuclide bone imaging showed bone destruction of lumbar 
vertebra (L1), then bone metastasis was first considered. It is of note that the pa-
tient was diagnosed as papillary thyroid carcinoma and received thyroidectomy 
for thyroid tumors six years ago. His father died because of esophageal cancer. 
The patient was treated with gefitinib and clinical benefit was evaluated bimonthly. 
Then, multiple micro-enhanced nodules in the brain parenchyma (Figure 2(A), 
Figure 2(B)) were found by head MRI enhanced tomography and considered as 
brain metastasis after treatment of gefitinib for total 11 months. And a second 
EGFR mutation test revealed EGFR Thr790M mutation, the abundance of 
Thr790Met-mutant was 0.2%. So the patient was treated with whole brain radi-
otherapy (WBRT) and concurrent drug of AZD9291. On day 7 after WBRT the 
patients suffered with aggravated symptoms of insufferable headache and invo-
luntary right extremity motor. On day 10 after WBRT the patient was sent to the 
emergency room on account of disturbance of consciousness. Increased CSF pres-
sure (>400 mm H2O) was detected by the lumbar puncture. And a few atypical 
tumor cells were found in CSF from the cerebral ventricle puncture (Figure 
2(F), Figure 2(G)). A diagnosis of hydrocephalus, symptomatic epilepsy was 
made. Then multiple thrombosis located in superior sagittal sinus and superfi-
cial cerebral veins are shown in contrast-enhanced MR venography (CE-MRV, 
Figures 1(B)-(D)). 18F-FDG-PET/CT Scan showed remarkable increased glu-
cose metabolism located in lung, bone, brain, lumbar vertebra (L3), and 4R re-
gion mediastinum lymph node (Figures 2(C)-(E)). Low-molecular-weight he-
parin was initiated for VTE treatment. Mannitol, glycerin fructose, and the an-
tiepileptic drugs were used to lower intracranial pressure and control the seizure. 
Then AZD9291 was replaced with erlotinib combined with anlotinibhydrochloride  
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Figure 1. Images of the venous thromboembolism. (A) The abdominal contrast-enhanced 
CT shows an intraluminal filling defect located in the superior mesenteric vein (white ar-
row). (B, C, D) On CE-MRV, multiple thrombosis in left superficial cerebral veins (figure 
B); absence of normal flow signal in the region of superior sagittal sinus (figure C, D, 
white arrow) 
 
because of severe gastrointestinal toxicity of AZD9291 one month later. The pa-
tient was managed with a multidisciplinary oncology consultation and advised 
to transfer with afatinib combined with bevacizumab. Unfortunately, a new on-
set of superior mesenteric vein thrombosis was found by the abdominal en-
hanced CT scan (Figure 1(A)). Curative efficacy was assessed as tumor progres-
sion regardless of replaced treatment regimens form five courses of afatinib 
combined with bevacizumab, paclitaxel combined with carboplatin and pembro-
lizumab for one course, AZD9291 combined with cabozantinib for three months, 
and pemetrexed combined with bevacizumab for one course. The patient died 
with an overall survival of nearly 2 years. 

3. Discussion 

Reviewing clinical history was that the patient appeared initial symptom of 
looming headache. Then head space occupying lesions were revealed by head 
MRI and considered as brain metastasis. Then the patient suffered aggravated 
headache and received WBRT. After WBRT, aggravated headache, symptomatic 
epilepsy and disturbance of consciousness occurred on this patient. Leptome-
ningeal metastasis was highly suspected due to atypical cells in CSF. Measuring  
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Figure 2. Systemic metastasis. (A, B) Cranial MRI: the abnormal brain signal intensity 
within bilateral cerebral parenchyma and cerebellum (white arrow), slightly large mass 
lesion in the left temporal lobe; (C1-C3) On PET-CT, increased FDG uptake in lumbar 
vertebra (L3), (SUV-max: 13.24); (D1-D3) On PET-CT, irregular and high-density mass 
with burrs around (size: 2.34 × 1.52 cm) located in the right superior apical segment 
(SUV-max: 20.69); (E1-E3) On PET-CT, increased FDG uptake in 4R region mediasti-
num lymph node (SUV-max: 10.73); (F): CSF cytology: a few scattered atypical cells were 
seen (magnification, ×200); (G) CSF cytology: at higher magnification (magnification, 
×400). 
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lumbar puncture opening pressure certified high intracranial pressure. Collec-
tively, with the progression of the disease, the symptoms from intracranial hyper-
tension through focal neurological deficits suggest neuronal system abnormality. 
In hindsight, headache should also raise suspicion for intracranial venous throm-
bosis. This patient’s comprehensive management is multi-factorial. Among them, 
optimal thromboprophylaxis is essential to reduce non-tumor-related morbidity 
and mortality [8]. In this patient, low-molecular-weight heparin (LMWH) was 
used actively as VTE treatment once diagnosed as intracranial venous thrombo-
sis. There were many predisposing risk factors for VTE in this patient, including 
the continued presence of cancer or complication, but he was also at higher risk 
of bleeding due to chemoradiotherapy and targeted drugs-related adverse reactions 
such as anlotinib and bevacizumab. As a monoclonal antibody against vascular 
endothelial growth factor, bevacizumab is associated with a recognized possibil-
ity of increased risk of bleeding [9]. Management of VTE prophylaxis was chal-
lenging. Thromboprophylaxis is still underestimated by many oncologists [10]. 
Subsequently this patient stopped daily injection of LMWH and oral anticoagu-
lants during bevacizumab therapy. Superior mesenteric vein thrombosis was 
found during abdominal contrast-enhanced CT evaluation after chemotherapy. 
In this case, clinical deterioration of disease resulted in brain degeneration, res-
piratory failure, and ultimately, death. 

While poor prognosis associated with cancer, not an unexpected outcome, it is 
essential for oncologists to have a better understanding of cancer-associated 
thrombosis and the clinical complications. Thromboprophylaxis and the early 
diagnosis of venous thrombosis are required during management of the 
high-risk cancer patients with suspected venous thrombosis. More importantly, 
clinicians should fully take into account the needs of developing a well-planned 
therapeutic strategy on the basis of guiding anticoagulant strategies in selected 
patients. In cases of venous thrombosis in cancer patients, an early detection and 
treatment are required for a better prognosis. 
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