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Pulmonary tumor thrombotic microangiopathy (PTTM) is a rare but fatal complication of cancer 
and causes pulmonary hypertension and acute/subacute right heart failure. PTTM is most com-
monly associated with gastric cancer and more rarely associated with pancreatic cancer. We re-
port a case of progressive right heart failure associated with clinically diagnosed pancreatic can-
cer, suggesting PTTM. 
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Introduction 

Pulmonary tumor thrombotic microangiopathy (PTTM) is a rare 
but fatal complication of cancer [1]. PTTM appears to be caused 
by unexplained pulmonary hypertension (PH) and acute/sub-
acute right heart failure. PTTM is histo-pathologically diagnosed 
by pulmonary vascular tumor microembolic nests with activated 
coagulation and obliterative intimal proliferation [2]. Almost all 
cases of PTTM, die within a few days or weeks of the onset of 
dyspnea. Hence, until recently, antemortem diagnosis has been 
very difficult [3]. In this study, we report a case of clinically diag-
nosed PTTM complicated with pancreatic cancer. 

Case 

This study was approved by the Institutional Review Board of 
Wonkwang University Hospital (IRB No: 2020-03-041).

A 72-year-old female was referred to our hospital with unre-
solved dyspnea. She had a history of hypertension, diabetes, asth-
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ma, and cerebral infarction. Two weeks before admission, dyspnea 
and cough developed. She was admitted to the local hospital for 
10 days and was on antibiotics, including a third generation ceph-
alosporin (ceftriaxone) and carbapenem (meropenem), resulting 
from suspected pneumonia. 

At admission, she had resting dyspnea. Her body temperature 
was 37.1°C, heart rate 108 beats/min, blood pressure 140/80 
mmHg, respiratory rate 24 breaths/min, and oxygen saturation 
84% while receiving oxygen via a nasal cannula at a rate of 5 L/
min. Physical examination was notable for crackles without 
wheezing in the lungs and pitting edema in both lower legs. Arte-
rial blood gas analysis showed pH 7.33, PCO2 52 mmHg, PO2 56 
mmHg, HCO3

- 20.6 mM/L, and O2 saturation 84.6%. Laboratory 
tests revealed the following values: white blood cell count 8,840/
µL, hemoglobin 11.2 g/µL, platelet count 393 K/µL, total biliru-
bin 0.17 mg/dL, aspartate aminotransferase 20 IU/L, alanine 
aminotransferase 14 IU/L, alkaline phosphatase 97 IU/L (range, 
30–120 IU/L), gamma glutamyl transferase 46 IU/L (range, 5–39 
IU/L), blood urea nitrogen 29.9 mg/dL, creatinine 0.69 mg/dL, 
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C-reactive protein 27.57 mg/L (range, 0–5 mg/L), activated par-
tial thrombin time 25.8 sec (range, 23–35 sec), and international 
normalized ratio 1.15. The level of brain natriuretic peptide and 
D-dimer were 1,921 pg/mL (range, 0–150 pg/mL) and 5.8 μg/
mL (range, 0–0.5 μg/mL), respectively; other laboratory results 
were unremarkable. Electrocardiogram showed sinus tachycardia 
at a rate of 110 beats/min, T wave inversion in V1-4, poor R-wave 
progression, and rightward axis deviation, known as ‘right ventri-
cle (RV) strain.’ 

Transthoracic echocardiography (TTE) (Fig. 1) showed RV 
dilatation with reduced systolic function, moderate tricuspid valve 
regurgitation (proximal isovelocity surface area radius, 5.1 mm; 
jet area, 7.5 cm2), left ventricle septal flattening during the systolic 
phase, inferior vena cava plethora, and moderate PH (pulmonary 
artery systolic pressure [PASP], 65.7 mmHg; mean pulmonary 
arterial pressure, 44 mmHg) without obvious atrial or ventricular 
septal defect. Left ventricular systolic function was preserved with 
an ejection fraction of 71%. Contrast–enhanced chest computed 
tomography (CT) with pulmonary arteriography was performed. 
CT showed the presence of multiple small consolidative lesions in 
both lung fields without evidence of pulmonary thromboembo-
lism. A pulmonary function test showed moderate obstructive 
lung defect with good response to bronchodilator (forced expira-
tory volume in 1 sec [FEV1]/forced vital capacity [FVC] 78%, 
pre-FEV1 0.79 L, 43%→post-FEV1 0.99 L, 58%). A 15% decrease in 
the diffusing capacity of the lung for carbon monoxide was noted. 

Given these findings, right-sided heart failure originating from 
untreated asthma and acute decompensation caused by commu-
nity-acquired pneumonia was suggested as the initial diagnosis. 
However, despite antibiotics and proper diuretic-based heart fail-

ure therapy, her dyspnea gradually worsened. On the 12th hospi-
tal day (HD), oxygen was supplied using a high flow nasal cannula 
(FiO2, 0.4; flow, 40 L/min), and oxygen saturation was main-
tained within the range of  90%–95%. 

On the 14th HD, contrast-enhanced whole-body CT and ven-
tilation/perfusion lung scans were performed to determine the 
cause of clinical deterioration. Chest CT showed numerous cen-
trilobular nodules with “tree-in-bud” sign and pleural- enhancing 
nodules (Fig. 2A). Abdominopelvic CT showed a 3-cm less en-
hancing mass with ill-defined margins located at the pancreatic 
head and neck region, in addition to upstream pancreatic duct dil-
atation (Fig. 2B). A ventilation lung scan showed no significant 
decreased activity while a perfusion lung scan revealed multifocal 
peripherally distributed small perfusion defects in the bilateral 
lung fields (Fig. 3). Moreover, serum carbohydrate antigen 19-9 
level was elevated 77.9 U/mL (range, 0–35 U/mL); therefore, an 
endoscopic ultrasonographic-guided biopsy was needed for histo-
pathological confirmation of pancreatic cancer. However, it was 
impossible to obtain the biopsy due to the unbearable severe dys-
pnea and opposition of the patient’s family. 18F-2-fluoro-2-de-
oxy-D-glucose-positron emission tomography integrated with 
computed tomography (FDG-PET/CT) was performed for diag-
nosis and staging of pancreatic cancer after discussion with the 
Pancreatobiliary Department (Fig. 4). This test showed an inten-
sive hypermetabolic mass at the pancreatic head and neck portion 
with multiple common hepatic, portocaval, aortocaval, hepatodu-
odenal, para-aortic, left common iliac, mediastinum, right lower 
paratracheal, and right interlobar lymph node metastases in addi-
tion to numerous tiny bilateral lung and both pleural metastases. 

According to these clinical and radiologic findings, PTTM sec-

Fig. 1. Transthoracic echocardiography. (A) Parasternal short-axis view shows LV systolic septal flattening (arrow) with RV enlargement. 
(B) Apical 4 chamber view with color Doppler of the tricuspid valve shows RV enlargement (arrow) and moderate tricuspid regurgitation 
(arrowhead). LV, left ventricle; RV, right ventricle.
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ondary to advanced pancreatic cancer was suggested as the final 
diagnosis. The clinical stage was TxN2M1, stage IV according to 
the 8th edition of the American Joint Committee on Cancer stag-
ing system [4]. Since the disease continuously progressed to 
multi-organ failure, including respiratory failure and acute kidney 
injury, only supportive care could be provided, and the patient 
died on the 27th day after diagnosis. 

Discussion 

PTTM, a rare complication associated with cancer, which can 
cause PH and right heart failure, was first described in 1990 by 
von Herbay et al. [1]. PTTM is histopathologically characterized 
by the presence of pulmonary vascular tumor microembolic nests 
with evidence of activation of the coagulation cascade, obstructive 
fibrointimal proliferation, and ultimately PH [2]. The most com-
mon primary malignancy associated with PTTM is gastric cancer, 
especially histologically mucinous, signet ring cells, and poorly 
differentiated subtypes [3]. It is known to be associated with a va-
riety of carcinomas such as lung, breast, ovarian, and bladder can-

cers, in that order [5,6]. However, cases with pancreatic cancer are 
relatively rare. Including our case, there have only been four re-
ported cases associated with pancreatic cancer [6]. 

Clinical manifestations of PTTM are vague and may include a 
dry cough, dyspnea, and hypoxemia which are common symp-
toms in various cardiopulmonary diseases. Clinical suspicion is 
crucial because these can interfere with accurate diagnosis of 
PTTM. Most cases of PTTM were diagnosed postmortem with 
~79% of reported PTTM due to rapidly aggravating clinical 
course and fatal prognosis. PTTM tends to be under-diagnosed as 
most patients’ families do not request an autopsy [7]. 

In laboratory tests, elevations of D-dimer, anemia, thrombocy-
topenia, and elevation of serum lactate dehydrogenase are the 
most common elevations but are non-specific [7]. In radiologic 
studies, centrilobular nodularity, ground glass opacity, and inter-
lobular septal thickening have been reported in high resolution 
CT as in this case, but these findings may be seen in other lung 
diseases such as interstitial pneumonia [2]. On lung perfusion 
scans, perfusion defects distributed bilaterally may be observed 
unlike pulmonary thromboembolism which is limited by the vas-

Fig. 2. Contrast-enhanced CT. (A) Chest CT (lung window) with centrilobular nodules with “tree-in-bud” sign (arrows).  (B) Chest CT 
(mediastinal window) with pleural-enhancing nodules (arrowhead). (C) Abdominopelvic CT show upstream pancreatic duct dilatation 
(arrow). (D) Abdominopelvic CT with pancreatic head neoplasm (arrowhead). CT, computed tomography.
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cular distribution. FDG-PET/CT can be effective for the diagno-
sis of primary malignancy. In PTTM, hypermetabolism of the 
area which can be confirmed as PTTM via biopsy was observed 
in FDG-PET/CT, but negative findings may be seen in small le-
sions or some subtypes such as the signet ring cell type [2]. TTE 
should be performed as soon as possible to determine the extent 
of PH and RV dysfunction; however, there is no evidence based 

on TTE to distinguish PTTM from other causes of PH. In the 
present case, the patient was also initially misdiagnosed with 
pneumonia accompanied by cor pulmonale which delayed 
PTTM diagnosis since there were no clinical indications of malig-
nancy. Although contrast-enhanced whole-body CT and ventila-
tion/perfusion lung scans were done almost concurrently and 
malignancy in addition to PTTM was diagnosed in a short inter-

Fig. 3. Ventilation/perfusion lung scan. Anterior view (A) and posterior view (B) of ventilation lung scan present no significant decreased 
ventilation activity. Anterior view (C) and posterior view (D) of perfusion lung scan show multifocal peripherally distributed small 
perfusion defects in bilateral lung fields (arrows).
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val, this case identified the need for the thorough evaluation of 
PH including cancer. This is especially important if a patient with 
high PASP presents with progressive dyspnea. Prompt diagnosis 
of the systemic malignancy underlying PTTM should be done so 
at least it provides an opportunity for treatment with appropriate 
chemotherapy. 

CT-guided lung biopsy, video-assisted thoracoscopic surgery, 
or bronchoscopy is necessary for histological confirmation of 
PTTM diagnosis because of the diagnostic limitations of these 
noninvasive tests. However, the risk of surgery or procedure is 
very high if accompanied by advanced PH and right heart failure. 
Alternatively, cytological examination of aspirated blood using a 
wedged pulmonary artery catheter with a sensitivity of 80%–88% 
and specificity of 82%–94% can be done. Additionally, if the TTE 
results are ambiguous, right heart catheterization may be useful 
for a more accurate assessment of PH [2,7]. 

To date, all cases reported as PTTM have died, and the average 
duration from symptom onset to death has been reported to be 
about 9.5 weeks. Furthermore, the mean duration of death after 
dyspnea was reported to be 16.2 days. Once the dyspnea occurs, 
the patient appears to experience rapid deterioration [7,8]. Vari-
ous therapeutic methods including medical and oxygen therapy 
have been attempted, but no consensus has been established. It is 

thought that chemotherapy for primary malignancy reduces fi-
brointimal proliferation by reducing the number of cancer cells 
[2]. Thrombolysis is known to have no benefit. Anticoagulation 
appears to improve prognosis, but the evidence for its efficacy is 
weak [7]. There is no evidence that endothelin receptor antago-
nists, such as bosentan and ambrisentan, reduce pulmonary vas-
cular remodeling but can be used to reduce pulmonary vasocon-
striction [3]. Dexamethasone has been reported to improve the 
natural course in a few cases in combination with anticoagulation 
and chemotherapy [3]. Imatinib, a tyrosine kinase inhibitor that 
blocks the phosphorylation of the platelet-derived growth factor 
receptor, may be beneficial for survival. Bevacizumab, a vascular 
endothelial growth factor inhibitor, may be more effective when 
combined with imatinib than when used alone [2]. However, 
since most of these treatments are based on case reports, system-
atic research will be needed in the future. 

In a patient presenting with progressive right heart failure of un-
known origin, PTTM should be considered regardless of the 
presence or absence of known cancer upon high index of suspi-
cion. Although prognosis remains very poor, prompt antemortem 
diagnosis of PTTM will allow specific and aggressive therapies, 
such as chemotherapy, to be used and may improve the prognosis 
in limited cases. 

Fig. 4. 18F-2-fluoro-2-deoxy-D-glucose-positron emission tomography integrated with computed tomography. Maximum intensity 
projection image (A) and fusion axial views (B, C) show a hypermetabolic mass at the pancreatic head and neck region (arrow) with 
systemic lymph nodes, bilateral lung and both pleural metastases (arrowhead).
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