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Pulmonary tumor thrombotic microangiopathy (PTTM) is a rare cause of 

rapidly progressive dyspnea in a background of metastatic cancer. Gastric 

adenocarcinoma is the neoplasm most frequently associated with PTTM. 

Unfortunately, PTTM is difficult to identify clinically and is most commonly 

a postmortem diagnosis. We present the case of a woman with no previ-

ous diagnosis of cancer who presented with rapidly progressive shortness 

of breath. She was diagnosed with severe pulmonary arterial hypertension 

and rapidly succumbed to her illness. A postmortem diagnosis of PTTM 

was established based on autopsy results.

P
ulmonary tumor thrombotic microangiopathy (PTTM) 
is a rare and usually fatal cause of rapidly progressive 
dyspnea, caused by malignancy (1, 2). It was fi rst de-
scribed by von Herbay et al, who identifi ed fi brocellular 

proliferation of the intima of small pulmonary arterial vessels 
in patients with metastatic carcinoma (2). Th is report describes 
a patient who presented with rapidly progressive dyspnea and 
pulmonary hypertension and was subsequently found at au-
topsy to have PTTM from an undiagnosed metastatic gastric 
adenocarcinoma. 

CASE REPORT
A 52-year-old woman was transferred from an outside hos-

pital with a 1.5-month history of minimally productive cough 
and a 2-week history of progressive dyspnea. She complained 
of nausea, vomiting, and vague abdominal pain. Her medical 
history was signifi cant for untreated diabetes and hypertension. 
Her only medications were famotidine and esomeprazole as 
needed for gastroesophageal refl ux. Review of systems was posi-
tive for night sweats, fatigue, a 10-lb weight loss over 6 months, 
anorexia, and paroxysmal nocturnal dyspnea. Her temperature 
was 95.3°F; pulse, 80 beats per minute; blood pressure, 151/94 
mm Hg; respiratory rate, 20 breaths per minute; and oxygen 
saturation, 99% on 15 L/minute with a nonrebreather mask. 
Physical exam revealed an obese woman in moderate respiratory 
distress, with jugular venous distention, a prominent P2 heart 
sound, few bilateral basilar crackles with deep inspiration, and 
mild epigastric tenderness but no palpable masses or ascites. 

Abnormal laboratory results included a hemoglobin level of 
10.2 g/dL; platelets, 96 K/μL; albumin, 2.9 g/dL; and alkaline 
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phosphatase, 189 U/L. Arterial blood gas analysis demonstrated 
a pH of 7.40; the patient’s partial pressure of carbon dioxide was 
41 mm Hg, partial pressure of oxygen in arterial blood, 141 mm Hg, 
and bicarbonate, 25.1 mmol/L. A transthoracic echocardiogram 
revealed a dilated right atrium and right ventricle and moder-
ate to severe pulmonary hypertension with an estimated right 
ventricular systolic pressure of 66 mm Hg and a D-shaped 
septum. A ventilation-perfusion scan showed a very low prob-
ability of a pulmonary embolism, and lower extremity venous 
Doppler studies were negative. A right heart catheterization 
demonstrated moderate pulmonary hypertension nonresponsive 
to inhaled nitric oxide, with a pulmonary artery pressure of 
70/30 mm Hg, mean 37 mm Hg, a pulmonary capillary wedge 
pressure of 6 mm Hg, and a cardiac index of 1.7.

She was started on intravenous epoprostenol with the goal 
of aggressive titration; however, only minimal increases could be 
made given her nausea. She continued to deteriorate clinically 
with worsening respiratory distress. On day 6, she required emer-
gent endotracheal intubation and subsequently sustained a pulse-
less electrical activity arrest and failed resuscitation attempts. 

An autopsy revealed diff use thickening of the gastric wall 
with a linitis plastica appearance. Microscopic analysis of the 
stomach demonstrated poorly diff erentiated adenocarcinoma 
with transmural infi ltration and extensive invasion of the lym-
phatic vasculature. Diff use metastatic lesions were identifi ed. 
Cardiac examination revealed pericardial eff usion, cardiac adi-
posity, and right ventricular hypertrophy but no myocardial 
lesions and normal epicardial coronary arteries. Th e larynx, 
trachea, and bronchi were nonobstructed. Microscopically, the 
lungs revealed arteriolar thickening consisting of medial hyper-
trophy and intimal fi broplasia. Additionally, organizing thrombi 
with recanalization and anaplastic tumor cells were observed 
in small pulmonary vessels (Figure 1a). Th ere were no grossly 
visible metastatic nodules within the lungs. Tumor cells were 
strongly positive for vascular endothelial growth factor (VEGF) 
within the vasculature of the gastric wall (Figure 1b). 
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of PTTM remains diffi  cult, and there are no controlled studies 
evaluating the usefulness of medical intervention. 
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DISCUSSION
PTTM is characterized by marked thickening of the arterial 

intima and activation of the coagulation cascade, leading to oc-
clusion of pulmonary arteries and arterioles (2–5). It is strongly 
associated with carcinomas, most often of gastric origin (1, 2). 
PTTM is believed to originate when tumor cells metastasize to 
the pulmonary vasculature, where they activate the coagulation 
cascade and cause the release of growth factors and infl amma-
tory cytokines leading to the deposition of platelets and fi brin 
along the intima of the artery (4). Th e diff use narrowing of 
pulmonary arterial vessels accounts for the increased vascular 
resistance and the frequent diagnosis of idiopathic pulmonary 
arterial hypertension (6, 7). VEGF is believed to be a primary 
mediator of this process and is often histologically positive in 
PTTM; however, it is not pathognomonic and should not be 
used in isolation for diagnosis (4). 

Th e patient in the current case, who had no history of can-
cer, presented with severe dyspnea and was found to have severe 
pulmonary arterial hypertension in a decompensated state. Pre-
vious imaging revealed enlarged thoracic and abdominal lymph 
nodes along with thickening of the gastric wall and pancreatic 
head; however, she was not stable enough to undergo further 
diagnostic testing and deteriorated despite aggressive treatment. 

Only a few cases exist in the literature of patients with 
PTTM diagnosed prior to death (8–12). Miyano et al reported a 
patient with previously resected gastric cancer in whom PTTM 
was suggested by elevated serum VEGF and D-dimer levels (8). 
Th e diagnosis was confi rmed via transbronchial lung biopsy 
and video-assisted thoracoscopic surgery. Accurate and timely 
diagnosis of PTTM led to the successful treatment of the patient 
with corticosteroids, anticoagulation, and chemotherapy (8).

PTTM is often fatal and caused by malignancy. It should be 
suspected with new pulmonary arterial hypertension or rapidly 
worsening respiratory failure in the presence or absence of a pre-
vious diagnosis of cancer. Early antemortem diagnosis of PTTM 
is imperative for potential survival, and serum VEGF and D-
dimer levels can be used as screening tools in the evaluation of 
a patient with suspected PTTM. However, a clinical diagnosis 

Figure 1. (a) Lung: Organizing intravascular fibrin thrombus containing anaplastic tumor cells similar to the gastric primary tumor (hematoxylin and eosin, 100×). 

(b) Muscularis propria of stomach: Strongly positive VEGF immunohistochemical staining of intravascular adenocarcinoma (EnVision+ system, 100×).
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