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INTRODUCTION:  Trousseau’s  syndrome  is characterized  as  an  unexpected,  cancer-associated  thrombotic
event.  We  describe  the  first  reported  case  of  Trousseau’s  syndrome  associated  with  rapidly  emerging
pancreatic  cancer  potentially  triggered  by esophagectomy.
PRESENTATION  OF  CASE:  A  79-year-old  asymptomatic  male  with  clinical  stage  I esophageal  squamous
cell  carcinoma  underwent  thoracoscopic  subtotal  esophagectomy.  On  postoperative  day  46,  the  patient
presented  with  weakness  of  his left  upper  extremity  due  to multiple  cerebral  and  cerebellar  infarctions,
with  no  evidence  of  atherosclerotic  or cardiogenic  thrombi.  An  abdominal  computed  tomography  (CT)
showed  a pancreatic  tumor  with  multiple  liver  metastases.  Extremely  high  D-dimer  and  the  CT  findings
suggested  Trousseau’s  syndrome  associated  with  a rapidly  emerging  neoplasm  as  the  etiology  of  the
brain  infarction.  Although  further  thrombotic  events  did  not  occur,  his condition  deteriorated  rapidly  and
died  on  the  31st  days  of  onset.  The  autopsy  revealed  multiple  small  infarctions,  with  multiple  thrombi
in  the  cerebral  hemispheres,  brain  stem,  and  cerebellum.  Histological  evaluation  revealed  pancreatic
adenocarcinoma  with  nodal  and  liver  metastases.
DISCUSSION:  A  hypercoagulable  state  associated  with  the  aggressively  emerging  pancreatic  adenocarci-

noma,  accompanied  by  cancer  cell production  of  mucin,  may  be a potential  mechanism  for  cancer-related
thrombosis.
CONCLUSION:  In  patients  who  received  intensive  surgical  treatment  and  encountered  unexplained  brain
infarctions  in  the  multi-arterial  territory,  Trousseau’s  syndrome  should  be considered,  and  investigation
for  occult  malignancy  is required.

© 2020  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Trousseau’s syndrome currently refers to thrombotic events,
such as cerebral infarction, deep vein thrombosis (DVT) or pul-
monary embolism, in patients with malignancy, unexplained by
any apparent factors that occur concomitantly with either occult or
a recently diagnosed carcinoma [1–4]. This disorder is considered
to be a fatal condition with a poor prognosis [5].

Patients with malignant disease have a higher risk of a hyperco-
agulable condition even before cancer diagnosis, and its risk is more

significant in more advanced stages of cancer [1,6,7]. Although the
apparent correlation between cancer stage and a hypercoagula-
ble risk suggests a biological gradient between cancer activity and
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rterial thromboembolism risk [6], little is known of the precise
echanism underlying Trousseau’s syndrome.

It has been known that pancreatic cancers could be associ-
ted with a wide spectrum of paraneoplastic syndromes, including
rousseau’s syndrome [8], to our knowledge, there has been no
eported case of Trousseau’s syndrome in association with rapidly
merging pancreatic cancer potentially triggered by surgery. Here,
e present a rare case of Trousseau’s syndrome associated with

apidly emerging pancreatic adenocarcinoma at six weeks after
urgery for esophageal squamous cell carcinoma (SCC). The work
as been reported in line with the SCARE 2018 criteria [9].

. Presentation of case

A 79-year-old asymptomatic male was diagnosed with

sophageal SCC in an annual medical checkup and referred to our
epartment for surgical treatment. He consumed 20 drinks of alco-
ol a week and had a past 40-pack-year smoking history. He was
n medication for hypertension and had no other specific systemic
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Fig. 1. (A) Endoscopic image showing a slightly elevated lesion (0-IIa type), occupying one-fourth of the circumference of the lower thoracic esophagus. (B) Endoscopic
ultrasonography showing hypoechogenic destruction of the interface between the second and third sonographic layers.

Fig. 2. Preoperative abdominal CT showing (A) no findings of liver metastasis and (B) no evidence of pancreatic head tumor and lymph nodes swelling.
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Fig. 3. Diffusion weighted magnetic resonance imaging of the brain showing m

disease. Endoscopy and endoscopic ultrasonography of the esoph-
agus showed a 0-IIa type tumor with submucosal involvement in
the lower thoracic esophagus (Fig. 1). Laboratory tests on admis-
sion showed elevated levels of cytokeratin fragment 21-1 at 3.7
ng/mL and carbohydrate antigen 19-9 (CA 19-9) at 63.8 U/mL but
did not show any disorder in other tests including blood coagulation
tests and other tumor markers: a prothrombin time-international
normalized ratio (PT-INR), 0.94; D-dimer, 0.5 �g/mL; carcinoem-

bryonic antigen, 1.8 ng/mL; and SCC-related antigen, 1.1 ng/mL.
Venous ultrasonography of the lower limbs, performed as a part of
preoperative workup, did not show any DVT. Doppler ultrasound
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 high-intensity areas in both (A) cerebral hemispheres and (B) the cerebellum.

f the neck showed only thick intima within bilateral carotid arter-
es. Computed tomography (CT) from the neck to pelvis, which was
aken 24 days befor surgery, did not reveal lymph node involve-

ent, distant metastasis or other concomitant tumors (Fig. 2).
he patient was  diagnosed with stage I disease (cT1b N0 M0)
nd underwent thoracoscopic subtotal esophagectomy with cer-
ical esophagogastric anastomosis. Anastomotic leakage occurred
ostoperatively and was  managed by percutaneous drainage and

nteral nutrition (Clavien-Dindo grade 3a).

On postoperative day 46, the patient complained of weak-
ess of his left upper extremity. Although magnetic resonance
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Fig. 4. On postoperative day 46, abdominal CT showing findings of (A) multiple liver metastases and (B) pancreatic head tumor with regional lymph nodes swelling.
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Fig. 5. Histological examination of (A) the pancreas (×100), (B) para-pancreatic lymp
features, including glandular, papillary, solid structures and signet ring cells with ab

angiography showed no overt occlusion of head and neck arter-
ies, magnetic resonance imaging with diffusion-weighted image
revealed multiple high-intensity areas in both cerebral hemi-
spheres and the cerebellum (Fig. 3). Electrocardiogram, Holter
monitoring and echocardiography showed no arrhythmia and no
evidence of atherosclerotic or cardiac thrombus. Laboratory tests at
the onset revealed a platelet count of 17.3 104/�L, a PT-INR of 1.12
and fibrinogen of 562 mg/dL, and markedly high levels of D-dimer
at 28.2 �g/mL, CA 19-9 at 5594.0 U/mL, and carbohydrate antigen
125 (CA 125) at 277.3 U/mL. The patient’s condition did not fulfill
the diagnostic criteria for disseminated intravascular coagulation
(DIC). Extremely high levels of CA 19-9 and CA125 reminded us
to investigate concealed cancer. The contrast-enhanced CT showed
a pancreatic head tumor with multiple liver metastases (Fig. 4).
Although further embolic strokes did not occur after commencing
injection of intravenous heparin (10,000 units/day), the patient’s

condition deteriorated gradually, and he died on the 31 st days of
onset.

The autopsy was performed 5 h after his death. An 8-cm tumor
was present in the head of the pancreas. The pancreatic ade-
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e (×100), (C) liver (×20) and (D), right lung (×100), showing various morphological
nt mucin.

ocarcinoma, histologically, has various morphological features,
ncluding glandular, papillary, solid structures and signet ring cells

ith abundant mucin (Fig. 5A). Multiple cancerous lesions in para-
ancreatic lymph nodes, liver, both lungs, peritoneum and a right
drenal gland had similar pathological features (Fig. 5B–D), indicat-
ng they were metastases from pancreatic cancer. In the right lung,
ed thrombus was detected in the pulmonary artery. In the brain,

ultiple small infarctions were found in the cerebrum and pons,
nd carcinoma cells were absent. Hence, the patient contracted
rousseau’s syndrome associated with rapidly emerging pancre-
tic adenocarcinoma at 46 days after the surgical intervention for
sophageal SCC.

. Discussion

Trousseau’s syndrome, also referred to as Trousseau’s sign of

alignancy, was  first described by a French physician Armand

rousseau (1801–1867), among his many contributions to modern
edicine including Trousseau’s sign of latent tetany and Trousseau-

allemand bodies (now referred to as Bence-Jones proteins),
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and is a type of paraneoplastic syndrome caused by predomi-
nantly adenocarcinomas, presenting as migrating and recurrent
episodes of thrombophlebitis [2,3,10–13]. Trousseau’s syndrome,
which he called “phlegmasia alba dolens”  referring to the DVT of
extremities in 1865, has become a popular synonym of cancer-
related hypercoagulability. Trousseau’s syndrome involves a much
wider spectrum of clinical manifestations than the DVT and
includes pulmonary thromboembolism, thrombophlebitis, non-
bacterial verrucous endocarditis, arterial thromboembolization to
the chronic DIC [3]. Ironically, he diagnosed himself with a DVT of
the left upper limb, which led to him being diagnosed with a malig-
nant disease and subsequently dying of gastric adenocarcinoma in
that year [12,13].

Potential causes of brain infarction that follow subtotal
esophagectomy for cancer include atherosclerotic thrombus, car-
diogenic thrombus, thrombus from the stump of the arch of
the azygos vein, tumor embolization, and Trousseau’s syndrome.
Trousseau’s syndrome commonly occurs in lung (17%), pancreas
(10%), colon and rectum (8%), kidney (8%), and prostate (7%) can-
cers [14]. Frequency of thrombotic events in pancreatic carcinomas
highly varies in different studies (17–57%) [15], but it is evident
that the relative risk for venous thromboembolic events is signif-
icantly increased. Meta-analysis data from 40 reports indicated a
6.1-fold elevation, that figure is among the tumor with the highest
risk [16]. Compared to the patients with squamous cell carcinoma,
those with adenocarcinoma have a 1.65-fold higher probability of
developing an embolism (98% confidence interval: 1.20–2.29) [17].

In a series of 19 cancer cases presenting with cerebral infarc-
tion Chen et al. reported that 84% of patients had infarctions in the
multi-arterial territory and 79% had significantly elevated D-dimer
[18], which was consistent with other case series in the litera-
ture [19,20]. When extensive stroke evaluation failed to identify
a primary cerebrovascular explanation in patients whose imaging
showed multiple infarct lesions that exceed the territory of a single
vessel, it was a key clue for Trousseau’s syndrome. High level of
plasma D-dimer in patients with Trousseau’s syndrome suggested
hypercoagulability, even though they did not reach international
DIC criteria [21–23]. In our case, multiple cerebral and cerebellar
infarctions occurred, with no evidence of atherosclerotic or cardio-
genic thrombi, and extremely high value of D-dimer observed at
the onset.

Previous studies revealed that venous thromboembolism was
strongly linked to a malignant tumor, and the highest risk was
seen in mucin-producing adenocarcinomas and metastatic tumors
[24,25]. Although the pathophysiology of the phenomena is not
well established, the mucin compounds produced by adenocarcino-
mas  have been found to interact with the selectin family of adhesion
molecules, leading to platelet activation and aggregation without
the help of thrombin [2,22,26–29]. In our case, the elevated CA125
level, a potential biomarker for a mucin-producing tumor [28], was
consistent with the presence of mucin in the tumor. Tissue factor
is produced in various types of tumor cells, and a primary cellular
initiator of fluid-phase blood coagulation that changes factor VII
(FVII) to its activated form (FVIIa) and initiates the extrinsic coag-
ulation pathway [2]. An increase in tissue factor production might
explain the higher incidence of Trousseau’s syndrome in patients
with aggressive tumor features.

Recovery is impaired in patients with Trousseau’s syndrome
[5,18,30] and there is no established evidence supporting anticoag-
ulant treatment for this condition [1,4]. Systemic heparinization is
considered an effective treatment strategy to ameliorate symptoms
and prevent further thromboembolic events to a certain extent

[4,22,31,32]. Previous studies suggest that warfarin is less effective
than heparin in reducing the rate of recurrent embolization [21,33].
Combination therapies comprising anti-coagulation treatment and
chemotherapy or targeted molecular treatment has recently suc-
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eeded in inhibiting reported thrombosis and controlling the tumor
34,35].

Surgery is considered to be a common and effective treat-
ent for patients with solid malignancies. However, evidence from

nimal and clinical trials demonstrated that surgical stress is poten-
ially a powerful factor promoting malignant growth and enhancing

etastatic seeding of tumor cells [36–39]. Various factors, such as
nflammatory response to surgery, ischemia/reperfusion damage,
nfection, stress on the immune system, and interruption of tumor
ormancy in the systemic response to surgery trigger, may  pro-
ote cancer metastasis [40,41]. In our patient, the initial enhanced

T scan, which was taken 24 days before surgery, did not show any
vidence of liver metastases. If a 3-phase liver scan were performed
n the initial enhanced CT examination, there have been a possibil-
ty that could detect liver metastases before the esophagectomy.
owever, in fact, the initial CT scan did not detect any enlarged

ymph nodes before the surgery. Therefore, we  speculated that
esidual occult pancreatic adenocarcinoma rapidly grew and spread
hroughout the body shortly after thoracoscopic esophagectomy,
hich could result in surgical stress-induced worsening of the

atient’s prognosis.
In our case, multiple cerebral and cerebellar infarctions

ccurred, with no evidence of atherosclerotic or cardiogenic
hrombi. Moreover, extremely elevated D-dimer level indicated

 hypercoagulable state at the onset, while elevated CA125 and
he presence of mucin-producing adenocarcinoma as a component
f the pancreatic carcinoma indicated the possibility of a cancer-
elated thrombus as an etiology of the brain infarction. These
ndings suggested that Trousseau’s syndrome, linked to a rapidly
merging pancreatic adenocarcinoma potentially triggered by sur-
ical stress of esophagectomy, was the most probable etiology.

. Conclusion

We  report the first case of Trousseau’s syndrome associated
ith rapidly emerging pancreatic adenocarcinoma triggered by

urgical stress of esophagectomy. When a patient with cancer
ncountered small, multiple cerebral infarctions postoperatively,
he whole body should be carefully checked for any evidence of con-
omitant occult malignancy. Furthermore, monitoring of D-dimer
evel during postoperative care, regardless of the primary tumor
ite and histological type, could help early detection and treatment
f a life-threatening cancer-related thrombosis.
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