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Abstract

An 84-year-old female with a history of gastric and gingival cancer was admitted to our hospital with complaints
of appetite loss and bilateral leg edema. With a body mass index of 13.7, the patient appeared to be extremely
emaciated. An upper gastroendoscopy revealed a reddish, cobblestone-like mass at the greater curvature of the
stomach, suggesting recurrent gastric cancer. Contrast-enhanced abdominal computed tomography revealed a
pancreatic tumor with multiple metastases in the liver and para-aortic lymph nodes. Stage Vb pancreatic cancer with
recurrent gastric cancer was suggested. The patient was provided with best supportive therapy. An acute cerebral
infarction occurred on day 13. Although the patient was treated with heparin sodium, edaravone, and glycerol, she
died of respiratory failure on day 16. An autopsy, performed with consent of her family, revealed that the gastric
tumor was due to an invasive pancreatic tumor. Immunostaining analysis confirmed that the gastric tumor was
compatible with invasion by the pancreatic tumor. Trousseau syndrome is characterized by thrombosis occurring in
a patient with a malignant tumor. We encountered a case of Trousseau syndrome in a female patient with end-stage
pancreatic cancer. Moreover, in this case, immunostaining was effective to confirm that the stomach tumor was due

to invasive pancreatic cancer.

Introduction

A case of thrombosis associated with a malignant tumor was first
reported by Trousseau in 1865 [1], which supposedly resulted from
chronic disseminated intravenous coagulation. Later, malignant tumors
were found to occasionally accompany arterial or venous thrombosis,
pulmonary embolisms, or non-infectious endocarditis [2,3]. Trousseau
syndrome is associated with poor prognosis due to coagulation
abnormalities of malignant tumors [4]. Although 90% progressive
malignant tumors with metastases have coagulation abnormalities [5],
50% result in thrombosis or embolism. In our case, although a stomach
tumor revealed via upper gastroendoscopy was originally believed to
be a recurrence of gastric cancer, immunostaining showed that such
growth was due to invasive pancreatic cancer. However, there are few
reports mentioning endoscopic findings of stomach tumors resulting
from invasive pancreatic cancer because pancreatic cancer rarely
invades the stomach. Thus, our case is very unique. Herein, we report
a case of Trousseau syndrome in a female patient with end-stage
pancreatic cancer.

Case Presentation

An 84-year-old female with a history of gastric cancer (treated with
distal gastrectomy and Billroth-I reconstruction) at the age of 67 and
gingival cancer (treated by tumor resection and pedicled pectoralis
major muscle flap reconstruction) at the age of 81, was admitted to our
hospital with complaints of appetite loss and bilateral leg edema. The
patient had no history of alcohol consumption or smoking and could
not take in any food; hence; she lost 10 kg within 1 month. An initial
clinical examination revealed a body mass of 32.0 kg, height of 153.0
cm, body mass index of 13.7, and an extremely emaciated appearance.
The performance status of the patient was poor and she had obvious
bilateral pitting edema of her legs. A weakened respiratory sound was
heard in the bilateral lower lungs, but her heart sounds were normal.
Blood chemistry analysis revealed mild anaemia (red blood cell
count, 332 x 104/pl; haemoglobin, 11.2 g/dl), mild hypoproteinemia
(5.4 g/dl), mild hypoalbuminemia (2.7 g/dl), slightly elevated lactate
dehydrogenase level (293 IU/I), elevated C-reactive protein level

(5.0 mg/dl), and coagulation dysfunction (prothrombin time, 74%;
activated partial thromboplastin time, 26.9s; fibrin/fibrinogen
degradation products, 38.9 pg/ml; and D-dimer, 25.2 pg/ml). Tumor
marker analysis revealed an elevated carcinoembryonic antigen level
(50.6 ng/ml), slightly elevated squamous cell carcinoma antigen level
(7.2 ng/ml), and a carbohydrate antigen 19-9 level within normal limits
(12.4 U/ml). Electrocardiography revealed normal sinus rhythm and a
heart rate of 68 beats/min. Chest radiograph revealed no cardiomegaly
with a cardiothoracic ratio of 48.1% and bilateral pleural effusions.
Echocardiogram revealed no asynergy with a normal ejection fraction
of 67.8%. No mitral or aortic regurgitation was evident. Moreover, no
thrombus was evident in the patient’s atrial and ventricular chambers.
No mass was found in the pelvis and no deep vein thrombosis was
found in the lower legs. An upper gastroendoscopy revealed a reddish,
cobblestone-like mass compressed by an external agent at the greater
curvature of the middle body of the stomach (Figure 1a). Microscopic
specimens obtained from a biopsy revealed moderately differentiated
tubular adenocarcinoma with invasive proliferation (Figure 1b).
Contrast-enhanced abdominal computed tomography revealed a mass
with poor enhancement with contrast medium at the pancreatic body
and tail, multiple liver metastases, swollen para-aortic lymph nodes,
and retention of ascites (Figures 2a and 2b). Stage IVb pancreatic
cancer with recurrent gastric cancer was suggested. The patient was
provided with best supportive therapy. On post-admission day 13, the
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Figure 1: a. An upper gastroenteroscopy revealed distal gastrectomy
(Billroth-I  reconstruction) and a reddish, cobblestone-like tumor
decompressed externally at the great curvature of the middle body of the
stomach.

b. Microscopic specimens of the stomach tumor revealed a moderately
differentiated adenocarcinoma with invasive proliferation.

patient experienced impairment of consciousness and total paralysis
of her upper and lower left limbs. Magnetic resonance imaging of
the brain revealed high intensity signal lesions in the right parietal,
posterior, and left posterior lobes (Figures 2¢ and 2d). A diagnosis of
acute cerebral infarction was made and the administration of heparin
sodium, edaravone, and glycerol was initiated; however, she died from
respiratory failure on day 16. An autopsy was performed with the
consent of the patient’s family. A whitish pancreatic tumor, invading
into the retroperitoneal lymph nodes surrounding the pancreas and
deep into the stomach walls, was found adjacent to the lateral side of
the great curvature of the remaining stomach. There was a succession
between the pancreatic and stomach tumors. Multiple metastases were
found in the patient’s liver (Figures 3a and 3b). Cerebral infarction
was found in the left parietal and bilateral posterior lobes, and bilateral
basal ganglia. The cerebral artery contained no occlusion, although the
basilar artery was moderately atherosclerotic. Pathological findings
of the stomach and pancreatic tumors, and liver metastases revealed
adenocarcinoma with similar histological characteristics (Figures
3c-3e). Immunostaining examinations of the stomach tumor by
carbohydrate antigen 19-9 and Cytokeratin (CK) 7 were positive, but
negative for CK 20 (Figures 3f and 3g). Therefore, the stomach tumor
was indicated as an invasion by the pancreatic carcinoma.

Discussion

Trousseau syndrome is a paraneoplastic neurological syndrome
characterized by a malignant tumor. In 1865, Trousseau reported a
case of gastric cancer with multiple venous thrombosis with concurrent
cerebral and pulmonary infarctions [1]. Later, thrombosis associated
with malignant tumors became known as Trousseau syndrome. In
brain tissue, thromboplastin, which triggers the extrinsic clotting
system, is abundant, whereas thrombomodulin, which is an adhesion
molecule, is scarce; therefore, the brain is susceptible to disseminated
intravascular coagulation.

Figure 2: a. Contrast-enhanced computed tomography revealed a tumor at
the pancreatic body and tail. Multiple metastases were found in the liver.
Swollen para-aortic lymph nodes and retention of ascites is indicated.

b. Contrast-enhanced computed tomography revealed a tumor at the
pancreatic body and tail. Multiple metastases were found in the liver. Swollen
para-aortic lymph nodes and retention of ascites is indicated.

c. Magnetic resonance imaging of the brain revealed high intensity signal
lesions in the right parietal, posterior, and left posterior lobes

d. Magnetic resonance imaging of the brain revealed high intensity signal
lesions in the right parietal, posterior, and left posterior lobes.

Malignant tumors with concurrent thrombosis are characteristic
of pancreatic, lung, and ovarian cancers. Sack et al. [6] reported that
pancreatic cancer is the most common cause of Trousseau syndrome,
accounting for 40% cases, whereas Cestari et al. [7] found that lung
cancer was the causative factor of 30% cases. Trousseau syndrome is
histologically observed in adenocarcinomas and, especially, in mucin-
producing adenocarcinomas [8]. Changes in the saccharide content,
including mucin, on the cell surface was associated with adhesiveness
and coagulation abnormalities [9].

Trousseau syndrome involves coagulation activation by the tumor
and has some association with mucin content. Tumors produce mucin,
which circulates and stimulates platelet aggregation in response to
P- selectin in leukocytes and L- selectin in thrombocytes, without
producing thrombin [9]. Heparin inhibits platelet aggregation by
inhibiting the ligand of selectin and binding of mucin and selectin [9].
Therefore, heparin is effective for the prevention of thrombi associated
with malignant tumors, unlike warfarin. Although Green and Walsh-
McMonagl [10] reported that heparin administration improved
survival rate, the prognosis of Trousseau syndrome is generally poor.
The average survival time of Trousseau syndrome patients after
cerebral infarction is reportedly 4.5 months [7]. There were several
risk factors for thrombosis in the present case, including advanced
age and poor performance status. Moreover, lower leg edema due to
hypoproteinemia probably affected thrombus formation. Therefore, as
soon as the diagnosis of progressive pancreatic cancer was made, we
should have taken some preventive measures against thrombosis such
as heparin administration or the use of elastic compression stockings
or an intermittent pneumatic compression device.

Pancreatic cancer is rarely diagnosed in early stages and difficult
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Figure 3: a. Macroscopic specimens of the stomach tumor.

b. Macroscopic specimens of the liver metastases.

¢. Microscopic specimens of the stomach tumor.

d. Microscopic specimens of the liver metastases.

e. Microscopic specimens of the pancreatic tumor (hematoxylin and eosin staining), which were histologically similar adenocarcinomas.

f. Immunostaining analysis of the stomach tumor by CA 19-9.

g. Immunostaining analysis of the stomach tumor by CK-7. Cancer cells, stained using CA 19-9 and CK 7, confirmed that the stomach tumor was an invasion of

pancreatic cancer.
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to treat. Most pancreatic cancers are histologically invasive ductal
carcinomas that invade surrounding tissues. Most cases are identified
in the progressive stage; therefore, the prognosis of pancreatic cancer is
extremely poor. Clinical signs and symptoms of pancreatic cancer are
jaundice, abdominal pain, back pain, and weight loss. Pancreatic head
cancer tends to present some clinical signs in its early stage, whereas
pancreatic body and tail cancers fail to present early clinical symptoms
until they reach a progressive stage. Therefore, most pancreatic body
and tail cancers are not diagnosed until the end-stage of the disease.

In the present case, it was unclear whether the stomach tumor
was due to a recurrence of gastric cancer or an invasive pancreatic
cancer. Immunostaining analysis showed that the stomach tumor was
not a recurrence, but rather an invasion. Pancreatic cancer sometimes
invades the spleen or left adrenal gland, but rarely invades the stomach.
There are few reports on endoscopic findings of stomach invasion from
pancreatic cancer.

Conclusion

We encountered an 84-year-old female with cerebral infarction
during the course of best supportive care of end-stage pancreatic
cancer. Acute cerebral infarction was suggested to be associated with
coagulant abnormalities of pancreatic cancer and compatible with
Trousseau syndrome. Hence, attention should be paid to the probability
of thrombosis when a progressive malignant tumor is encountered.
Moreover, in our case, the stomach tumor was a matter of discussion
as to whether it was a recurrence of gastric cancer or an invasion of
pancreatic cancer. Immunostaining was effective for identifying the
origin of the tumor.
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