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Salvage surgery for primary lung cancer complicated with
Trousseau’s syndrome after chemotherapy: a case report
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Abstract: A 65-year-old man was admitted to our hospital due to an abnormal shadow on chest

radiographs. Chest computed tomography (CT) revealed a tumor (diameter: 38 mm x 27 mm) and

another small nodule in the left upper lobe of the lung, which were accompanied by lymphangitis of the

left upper lobe. The patient underwent a transbronchial lung biopsy, following which he was diagnosed

with lung adenocarcinoma. Contrast-enhanced CT and ultrasound imaging revealed bilateral pulmonary

artery thrombosis and multiple venous thromboses. He was thus diagnosed with stage IIB lung cancer

complicated by Trousseau’s syndrome. Chemotherapy was initiated using platinum doublets, while infusions

of unfractionated heparin and Xa inhibitor were administered for anticoagulant therapy. Following

chemotherapy, the main tumor had shrunk, and his lymphangitis, pulmonary artery thrombosis, and multiple

venous thromboses had resolved. We then could perform a left upper lobectomy and lymph node dissection

safely.
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Introduction

Trousseau’s syndrome, first described in 1865, is a
paraneoplastic syndrome in which thromboembolism is
complicated by malignant tumors (1,2). Prognosis is poor
among patients with lung cancer complicated by Trousseau’s
syndrome (3,4). Here, we discuss a rare case of Trousseau’s
syndrome in a patient with lung adenocarcinoma. As surgery
was deemed unsafe of sudden death, we first administered
chemotherapy and anticoagulant therapy, following which

salvage surgery was successful.
Case presentation

A 65-year-old man with hypertension and a history of

cerebellar infraction was admitted to our hospital due to
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an abnormal shadow on chest radiographs. Although he
had no subjective symptoms, chest computed tomography
(CT) revealed a tumor (diameter: 38 mm x 27 mm) and
another small nodule in the left upper lobe, which were
accompanied by lymphangitis of the left upper lobe (Figure I).
Following a transbronchial lung biopsy, the patient
was diagnosed with lung adenocarcinoma. However,
chest CT also revealed bilateral pulmonary artery
thrombosis and thrombosis of the left femoral vein
(Figure 2A4,B).

Further examination via leg ultrasound revealed multiple
venous thromboses. His serum D-dimer level was high
(10.8 pg/mL). No thrombophilia was observed, and levels
of protein S, activated protein C, lupus anticoagulant, and
anti-cardiolipin antibody were 130%, 168%, 1.18, and
5.0 U/mL, respectively. He was thus diagnosed with
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Figure 1 Chest computed tomography (CT) revealed a tumor
(diameter: 38 mm x 27 mm) and another small nodule in the left
upper lobe, which were accompanied by lymphangitis of the left
upper lobe.

Figure 2 Whole-body contrast-enhanced CT. (A) Chest computed
tomography (CT) revealed pulmonary artery thrombosis (see
arrow). (B) Whole-body contrast-enhanced CT also revealed

thrombosis of the left femoral vein (see arrow).
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Figure 3 After four courses of CDDP+PEM therapy and one
course of maintenance PEM therapy, the main tumor had shrunk,
and lymphangitis of the left upper lobe had resolved on chest
computed tomography (CT). CDDP, cisplatin; PEM, pemetrexed.

Trousseau’s syndrome and considered at high risk for
surgery. Anticoagulant therapy was administered via venous
infusion of unfractionated heparin, following which oral
Xa inhibitor was administered. After confirming that his
D-dimer level had decreased, we initiated chemotherapy
with cisplatin (CDDP) and pemetrexed (PEM). During
chemotherapy, we monitored clinical manifestations and
serum D-dimer levels to prevent exacerbation of the
thromboembolism. After four courses of CDDP+PEM
therapy and one course of maintenance PEM therapy,
the main tumor had shrunk, and his lymphangitis of
the left upper lobe had resolved on chest CT (Figure 3).
CT further revealed that his bilateral pulmonary artery and
left femoral artery thromboses had resolved. While D-dimer
levels had decreased to 0.5 pg/mL prior to the operation,
his renal function had decreased to an estimated glomerular
fileration rate (eGFR) of 42.0. Thus, we chose to perform
salvage surgery rather than continuous PEM chemotherapy.
Six months after initiating chemotherapy, the patient
underwent left upper lobectomy and lymph node resection.
The postoperative pathological diagnosis was invasive
adenocarcinoma with N1 lymph node metastasis, and
the effectiveness of chemotherapy was regarded as EF2,
yp I3(PM1)pN1cMO stage IIIA (Figure 44,B).
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Figure 4 Pathological findings. (A) Macroscopic findings of the resected specimen. The tumor was 13 mm x 6 mm in size, and

intrapulmonary metastasis was observed (H&E stain). (B) The postoperative pathological diagnosis was invasive adenocarcinoma with N1

lymph node metastasis. Chemotherapy effectiveness was rated as EF2, ypT3(PM1)pN1cMO stage IITA.

Discussion

Venous thromboembolism (VTE) is often associated with
malignant tumors, representing the leading cause of death
in patients with cancer. In 1865, Trousseau first reported
the relationship between VTE features and malignancy (1),
which is now referred to as paraneoplastic syndrome with
solid malignancies. Trousseau’s syndrome is characterized
by thromboembolism associated with malignancy, including
nonbacterial thrombotic endocarditis (NTBE) and arterial
thromboembolism (ATE). However, classic TS primarily
involves VTE with or without arterial thrombosis in patients
with malignancy who do not exhibit thrombophilia (5).
Prognosis is generally poor among patients with solid cancers
combined with VI'E (3,4). Furthermore, prognosis among
patients with lung cancer complicated by VTE is poor, with a
median survival time (MST) of just 35-40 weeks (6,7).

Although the mechanisms underlying the development
of coagulopathy in patients with malignancy remain
unclear, previous studies have suggested that tissue factors,
procoagulants, and monocytes/macrophages are activated
by the tumor cells. Such activation in turn leads to the
release of cytokines [i.e., interleukin (IL-1), IL-6, tumor
necrosis factor], the production of additional tissue factors,
and the activation of vascular endothelial cells. Other
studies have further noted that carcinoma mucin molecules
activate platelets (6,8).

In patients with solid cancer and VTE, both cancer
treatment and anticoagulant therapy are necessary (9).
Based on clinical stage (T3NO0-1MO, stage 1l B-IIIA), our
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patient’s lung cancer was deemed operable. However, given
the increased risk of sudden death due to thrombosis in our
patient, who exhibited multiple VTEs and pulmonary artery
thrombosis, we were unable to perform surgery first. Thus,
he was first treated with chemotherapy and anticoagulant
therapy.

Low molecular weight or unfractionated heparin is
recommended for patients with cancer-related VTE. Recent
studies have also indicated that direct oral anticoagulants
(DOAC:s) are safe and effective for the treatment of VTE
in patients with cancer (10-13). In this case, we first
administered unfractionated heparin, followed by an oral
Xa inhibitor. We also monitored serial D-dimer levels, as
these are reported as good markers of VT'E in patients with
cancer (14,15).

No consensus has been established regarding salvage
surgery for lung cancer, and no previous reports have
discussed cases of salvage surgery for lung cancer in
patients with VTE. Nevertheless, we attempted salvage
surgery in our patient due to his young age, early clinical
cancer staging, and limited renal function. Given that his
eGFR level had decreased substantially, we were unable
to continue chemotherapy with PEM. Although other
treatment options such as alternative chemotherapy or
immune checkpoint inhibitor therapy were considered
prior to surgery, we aimed to achieve complete resection via
salvage surgery. Unfortunately, the final histological report
for our patient indicated that the main tumor had shrunk
to 13 mm, resulting in a chemotherapy effectiveness of
EF2. In addition, metastasis to the hilum lymph nodes had
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occurred. Thus, the patient will require careful follow-up in
the future.
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