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Abstract

Pulmonary tumor thrombotic microangiopathy is a fatal disease secondary to some malignant
tumors, such as gastric cancer, esophageal cancer, and pancreatic cancer. A 61-year-old man
presented to our clinic with a red plaque with erosion on his scrotum and was diagnosed
with extramammary Paget's disease. Seven years after the initial diagnosis, multiple bone
metastases were discovered, and he was started on oral administration of tegafur/gimer-
acil/oteracil. Two years after beginning the oral drug administration, the patient com-
plained of dyspnea. A chest CT scan showed ground-glass opacity. Pulmonary artery blood
cytology revealed carcinoma cells. He was diagnosed with pulmonary tumor thrombotic
microangiopathy. At 9 days after the diagnosis, he died of circulatory and respiratory fail-
ure. The autopsy revealed microscopic metastatic tumor emboli in multiple pulmonary
vessels with fibrin thrombus, which confirmed the earlier cytologic diagnosis. Observa-
tions in our case were consistent with the typical pattern of this pathology in the lung with
multiple metastases. Pulmonary tumor thrombotic microangiopathy with a primary dis-
ease of cutaneous malignancy is extremely rare. Here, we report a rare case of pulmonary
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Introduction

Pulmonary tumor thrombotic microangiopathy (PTTM) is a fatal disease secondary to
some malignant tumors that was proposed by von Herbay et al. [1]. In PTTM, tumor emboli-
zation induces fibrous intima thickening of the pulmonary arterioles and local coagulation
abnormalities, which progress rapidly and are characterized by pulmonary hypertension
accompanied by respiratory failure. Because the progression of PTTM is exceptionally rapid,
many cases are not diagnosed when the patient is alive, and the diagnosis is confirmed by
postmortem pathologic anatomy [2]. Gastric cancer is the most common primary tumor, but
some cases have cancer of unknown primary origin, and in other cases, the primary tumor is
found after death [3]. It is extremely rare for PTTM to occur with cutaneous malignancy as
the primary disease. Here, we report a case of PTTM secondary to extramammary Paget’s
disease (EMPD), a cutaneous malignancy, and review the literature.

Case Report

A 61-year-old man, who was referred to our clinic for a red plaque with erosion on his
scrotum, was diagnosed with EMPD (Fig. 1a, b). Seven years after his initial diagnosis, multiple
bone metastases were discovered, and he was started on oral administration of tegafur/
gimeracil/oteracil. Two years after beginning the drug administration, the patient complained
of dyspnea. Echocardiography revealed a high tricuspid regurgitation peak gradient value
(28-56 mm Hg), suggesting moderate to severe pulmonary hypertension.

The right heart strain was confirmed by echocardiography. Chest contrast CT did not
reveal a pulmonary embolus, but diffuse ground-glass opacity was observed on both sides of
the lung field (Fig. 1c). Pulmonary blood flow scintigraphy revealed defects in the peripheral
regions of both lungs (Fig. 1d). PTTM was diagnosed on the basis of blood cytology as tumor
cells were detected in blood samples collected from the pulmonary artery (Fig. 1f). Low-dose
5-fluorouracil/cisplatin therapy was administered following the diagnosis of PTTM. On day
8 after the PTTM diagnosis, anemia/thrombocytopenia was observed, and hepatic enzyme
levels had progressively increased; therefore, the chemotherapy was discontinued. The next
day (day 9), he died of circulatory and respiratory failure. The autopsy revealed diffuse tumor
emboli in the arterioles of the lung tissue, and immunostaining results revealed PTTM
secondary to EMPD (Fig. 2a-e). In addition, multiple metastases were observed in various
sites such as the epicardium, spleen, ureter, adrenal gland, intestinal tract, spine, and systemic
lymph nodes.

Discussion
von Herbay et al. [1] reported 3,300 autopsy cases in which PTTM was present in 21

(3.3%) of the 630 patients with cancer. The median age of the 21 patients was 61.5 years, and
all 21 had distant metastases. Gastric cancer was the most common type of cancer (11 patients,
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Fig. 1. a Preoperative skin findings: well-defined red to brown plaques are observed. b Pathologic findings
of the primary lesion. Paget tumor cells are located in the epidermis. ¢ Computed tomography when dyspnea
appeared. No pulmonary embolism is observed, and bilateral diffusely increased leaflet ground-glass-like
absorption value is observed. d Pulmonary blood flow scintigraphy. Defects scattered on the peripheral side
of the lung field. e Blood cytology (cell block, hematoxylin and eosin staining. x400) collected from the pul-
monary artery. Atypical cells with nuclei of different sizes are observed. f Blood cytology (cell block, cyto-
keratin 7. x400). Tumor cells are diffusely positive.

Fig. 2. a Secant image of the lung. Swelling of hilar lymph nodes is observed. b Hematoxylin and eosin
staining of lung tissue (x40). Tumor embolism in arterioles is observed (arrowhead). ¢ Highly magnified
image (%200). Eccentric vascular stenosis is observed. d Phosphotungstic acid hematoxylin staining
(x200). Tumor cells and accompanying fibrin precipitation are observed. e Immunostaining with CAM5.2
(x200). Tumor cells are diffusely positive. f Inmunostaining with cytokeratin 7 (x200). Tumor cells are
diffusely positive.
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Table 1. Cases of PTTM occurring with cutaneous malignancies

Author Primary Diagnosis Survival
2016 Banno etal. [7] EMPD Blood cytology 19 days
2020 Oyama et al. [8] EMPD Blood cytology, autopsy 3 days
2020 Our case EMPD Blood cytology, autopsy, TBLB 9 days

Both cases emerged secondary to EMPD, and both patients died shortly after diagnosis. Survival indicates
survival time from PTTM diagnosis.
EMPD, extramammary Paget’s disease; PTTM, pulmonary tumor thrombotic microangiopathy.

52.4%) [1]. The pathologic features of PTTM are (1) arteriole fibroblastic intima thick-
ening, (2) tumor embolism, and (3) thrombus formation and recommunication [4]. Tumor
embolism occurs at the level of the pulmonary arterioles, followed by thrombus formation
due to intimal attachment and intima damage by the tumor cells. In addition, fibrocellular
proliferation of the intima of blood vessels results in fibrosis, which leads to narrowing and
occlusion of the vascular lumen. Pulmonary hypertension and disseminated intravascular
coagulation proceed and rapidly progress. Many patients die within a few weeks after the
appearance of dyspnea. In PTTM, tumor cells not only cause vascular occlusion but also the
local release of factors such as tissue factors that lead to thrombosis due to activation of the
coagulation system, inflammatory mediators, and vascular endothelial growth factors.
Growth factors are thought to cause fibroproliferative changes in the vascular lumen,
progressing to vascular stenosis [5]. Macrophages cluster around blood vessels, and signal
transduction between macrophages, tumor cells, and vascular endothelial cells via osteo-
pontin and CD44 is considered to greatly contribute to the onset of PTTM [6]. Only 2 reports
of PTTM secondary to cutaneous malignancy, both of whichwere EMPD, have been published
(Table 1) [7, 8].

EMPD is a primary malignancy of the skin, and because most extramammary Paget’s
lesions are detected early, the prognosis is generally favorable. Patients with metastases in
which 2 or more lymph node metastases are observed have a worse prognosis [9]. Chemo-
therapy is used to treat advanced EMPD cases, but to the best of our knowledge, there are
currently no data on overall survival [10]. The combination of carcinoembryonic antigen and
cytokeratin 19 fragments provides high sensitivity for lymph node metastasis [11]. Carcino-
embryonic antigen is mainly detected in cancer tissues such as gastric cancer. On the other
hand, cytokeratin 19 fragments are widely used as a tumor marker for epithelial tumors such
as lung cancer, breast cancer, and ovarian cancer and is highly specific because it is not
produced by nontumor cells. EMPD is a cutaneous malignant tumor, and the expression of
both tumor markers was confirmed. On this basis, EMPD might exhibit 2 cytologic properties:
squamous epithelium and glandular epithelium. Therefore, EMPD may be present in an envi-
ronment that makes it more likely than other cutaneous malignancies to cause PTTM, similar
to gastric cancer. Although PTTM is a rare complication associated with cutaneous malig-
nancies, it progresses rapidly and has a very poor prognosis. In some cases, PTTM patients
are saved by early intervention [12]. Therefore, especially in patients with advanced EMPD,
PTTM should be keptinmind in cases of rapidly progressing respiratory failure and pulmonary
hypertension, and urgent intervention is required.
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