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Pulmonary Tumor Thrombotic Microangiopathy: Case

Report and Literature Review
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Pulmonary tumor thrombotic microangiopathy (PTTM) is a rapidly progressive pulmonary disease
complicated by malignancy. It manifests clinically as respiratory distress with pulmonary hypertension,

progressive right sided heart failure, and sudden death.

We describe a case of PTTM associated with metastatic gastric carcinoma. This case demonstrates
the diagnostic difficulties in such a rare and rapidly fatal oncological complication. More awareness among
clinicians may help make a right diagnosis in the short time available. We also review the literatures to
demonstrate the clinical characteristics that might provide clues towards an antemortem diagnosis, and may

provide the key in treating PTTM.
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Introduction

Pulmonary tumor thrombotic microangiopathy
(PTTM) is a rare complication of cancer. Clinically,
it is characterised by dyspnea and severe pulmonary
hypertension, which almost invariably progresses to
right heart failure and cardiopulmonary arrest within
days. Traditional radiological findings for pulmonary
embolism (PE) on computed tomography (CT) are
often nonspecific.

We report a case of a woman of gastric cancer,
who visited our emergency department with exertion-
al dyspnea. Although PE was quickly suspected, tra-
ditional image study could not find the filling defects.
We arrange pulmonary perfusion scan to make the
antemortem diagnosis. However, she rapidly deterio-
rated and died 3 days later. This case report highlights
the diagnostic challenges involved in making a timely
diagnosis of PTTM, and reviews the possible man-
agement options in this rare illness.

Case Report

This 42-year-old woman got gastric cancer,
T3NIMO, stage Illa, signet ring cell carcinoma, sta-
tus post subtotal gastrectomy with BII reconstruction
about 2 years before, and local regional lymph nodes
(LN) recurrence under chemotherapy at the next year.
Since then she received regular clinic follow-up under
a stationary condition. The last follow-up clinic was
about 3 months before. She suffered from exertional
dyspnea and visited oncology clinic 1 week ago, and
thoracic CT was performed. Local recurrence was
reported due to thickening of the mucosae of the re-
sidual stomach, and stationary in lung condition (no
evidence of lung metastasis).

She visited our emergency department due
to progressive dyspnea. She was tachycardic (130
bpm), tachypnic (23 beat/min). Her saturation of pe-
ripheral oxygen (SpO,) in room air is 96%. Clinical
examination was non-contributory. Arterial blood gas
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analysis showed compensated respiratory alkalosis
(pH: 7.462, partial carbon dioxide pressure of arterial
blood [PCO,]: 29.8, partial oxygen pressure of arteri-
al blood [PaO,]: 75.1, HCO;: 20.8, saturation [SAT]
95.9 with FiO,: 21%). The lab data showed red blood
cell (RBC): 3.49 million/UL, white blood cell (WBC):
8,900/uL, hemoglobin: 9.0 g/dL, platelets: 87,000/
pL, D-dimer: 2,919.35 ng/mL, blood urea nitrogen
(BUN): 11 mg/dL, creatinine: 0.7 mg/dL, Na: 135
mEq/L, K: 3.8 mEq/L. Electrocardiography showed
sinus tachycardia with the right ventricular strain pat-
tern. Chest radiograph (posterior-anterior [PA] view)
was unremarkable.

Transthoracic echocardiography (TTE) showed
severe pulmonary hypertension (Fig. 1). Computed
tomographic angiography (CTA) was performed un-
der the suspicion of PE. This demonstrated adequate
opacification of the pulmonary arterial tree with no
evidence of filling defect. There were enlarged LN in
the mediastinum and left aortopulmonary (AP) win-
dow and bilateral hila and intrapulmonary LN; meta-
static LN were suspected (Fig. 2).

However, she developed progressive respiratory
distress but with normal blood pressure and stable
peripheral oxygen SAT on 2—4 L/min oxygen. Pulmo-
nary perfusion scan was arranged under the suspicion
of nonthrombotic PE. The report showed there were

two segmental perfusion defects at right lung, high
probability of PE (Fig. 3).

She soon received emperic antiotics (levoflox-
acin), steroid (dexamethasone) and anticoagulant
(enoxaparin) therapy, but suddenly deteriorated within

3 days and went into cardio-pulmonary arrest. Despite
resuscitation attempt she passed away.

Discussion

PTTM is a rare pathological entity first described
by von Herbay et al. in 1990." It is a complication of
cancer characterised by widespread microscopic tu-
mor emboli (usually non-occlusive) in the pulmonary
arterioles. Among 2,215 consecutive autopsy cases of
carcinoma, 30 patients (1.4%) were diagnosed with de-
finitive PTTM. The common symptom was progressive
dyspnea. The median survival time after the initiation
of oxygen supplementation was nine days. The most
frequent primary site was the stomach (60%), and the
most frequent histological type was adenocarcinoma
(93.3%). No specific features at clinical presentation
or imaging (with CT, nuclear medicine) reliably diag-
nosed PPTM. Perfusion scanning mostly showed mul-
tiple small perfusion defects. Plasma levels of D-dimer
or fibrin degradation products are usually elevated, and
could raise the suspicion of microvascular thrombosis,
once larger PE are excluded.”

Echocardiography may show pulmonary hyper-
tension and right heart strain.”” This picture of rapidly
progressive dyspnea often prompts the team manag-
ing the patient to organize a thoracic CTA. Although
pulmonary angiogram still remains the gold standard
for PE, it is seldom performed due to its invasive pro-
cedure. However, a normal CTA report cannot totally
excluded PE. Pulmonary perfusion scan still plays a
role to evaluate for PE, especially in nonthrombotic
PE.%
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Fig. 1. Transthoracic echocardiography (TTE). (1) Adequate left ventricular systolic function, dilated right atrium
and right ventricle. (2) Moderate to severe tricuspid valve regurgitation, mild mitral valve regurgitation and

pulmonary valve regurgitation. (3) Severe pulmonary hypertension (rule out [r/o] pulmonary embolism).
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Fig. 2. Computed tomographic angiography (CTA) of pulmonary artery for survey of pulmonary embolism shows: (1)
No definite filling defect in the bilateral pulmonary arteries. (2) Enlarged lymph nodes in the mediastinum and
left aortic-pulmonary window and bilateral hila and intrapulmonary lymph nodes suggestive metastatic lymph
nodes. (3) No definite space-taking lesion in the bilateral lung. (4) No pleural effusion in the bilateral chest. (5)
Status post port-A catheter insertion via right subclavian vein. (6) No defintie filling defect in the deep vein of
bilateral thigh and lower inferior vena cava. Impression: no evidence of pulmonary embolism. Metatastic lymph

nodes in the mediastinum as above mentioned.

A perfusion scan might be a more useful tool for
the diagnosis of PTTM. It was reported that a perfu-
sion scan typically shows numerous symmetric and
peripheral defects (termed the “segmental contour
pattern”)’ in pulmonary tumor embolism, including
PTTM, whereas pulmonary thromboembolism usually
shows one or more, larger and more centrally located,
perfusion defects.

A high probability pulmonary perfusion scan is
defined as showing two or more unmatched segmental
perfusion defects according to the modified Prospec-
tive Investigation of Pulmonary Embolism Diagnosis
(PIOPED) criteria.” Although the classic perfusion scan
is multiple small, peripherally based, bilateral subseg-
mental defects, a high-probability perfusion should
persuade the clinician pursuing further management.’

In short, this patient exhibit acute worsening

respiratory insufficiency accompanied by severe pul-
monary hypertension and elevated D-dimer. Her pul-
monary CTA is normal. Nonthrombotic PE should be
suspected. Pulmonary perfusion scan shows peripher-
al segmental defects. PTTM as an antemortem timely
diagnosis is reasonable, especially in this patent with
gastric cancer.'”"?

No treatment was recommended due to the pa-
tients’ rapid deterioration and clinical condition upon
diagnosis, but if detected early enough, chemothera-
py is believed to reduce the burden of tumor cells in
PTTM,""* and thereby lessen the stimulus for intimal
proliferation. Whilst no definite treatment had been
established, it is perceived chemotherapy may pro-
long the survival period. The first was in 2007 when
a patient with video-assisted thorocoscope (VATS)
biopsy-proven PTTM from gastric adenocarcinoma
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Fig. 3. Report: The Tc-99m macroaggregate albumin (Tc-99m MAA) lung perfusion scan performed after intravenous

5 mCi of Tc-99m MAA revealed mild heterogeneity of radioactivity distribution in the bilateral lung fields.

There were two segmental cold areas in lateral and medial segments of middle lobe of right lung. Impression:

segmental perfusion defect at right lung, high probability of pulmonary embolism.

was treated with steroid, warfarin, aspirin and chemo-
therapy.' Anti-coagulants and corticosteroids might
be ineffective. Further study is needed to assess the
therapeutic strategy for PTTM.">'®

This case shows the challenges of diagnosing
and managing PTTM. This is particularly true for
three reasons: the relatively non-specific symptom of
dyspnea; the fact that traditional image studies (chest
PA film, thoracic CTA) often does not have a specific
finding; and the rate of clinical decline leading almost
inevitably to death.*>""

For early antemortem diagnosis of PTTM, serum
D-dimer measurements may be effective for screen-
ing. We suggest pulmonary perfusion scan if PE is
suspected and CTA shows no filling defect. PTTM
with exertional dyspnea as the initial presentation for
metastatic cancer combined with a rapid deteriora-
tion makes diagnosis a significant challenge. Early
antemortem diagnosis is, however, only the first step
towards successful treatment.'” Clinicians should be
aware of this as a diagnostic entity, aided by the ra-
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diographic findings of rapidly progressive pulmonary
arterial hypertension.

References

1. von Herbay A, Illes A, Waldherr R, Otto HF. Pul-
monary tumor thrombotic microangiopathy with
pulmonary hypertension. Cancer 1990;66:587-592.
do0i:10.1002/1097-0142(19900801)66:3<587::AID-CN-
CR2820660330>3.0.CO;2-]

2. Uruga H, Fujii T, Kurosaki A, et al. Pulmonary tumor
thrombotic microangiopathy: a clinical analysis of 30 au-
topsy cases. Intern Med 2013;52:1317-1323. doi:10.2169/
internalmedicine.52.9472

3. Kumar N, Price LC, Montero MA, Dimopoulos K, Wells
AU, Wort §J. Pulmonary tumour thrombotic microangi-
opathy: unclassifiable pulmonary hypertension? Eur Re-
spir J 2015;46:1214-1217. d0i:10.1183/13993003.00052-
2015

4. Keenan NG, Nicholson AG, Oldershaw P]J. Fatal acute
pulmonary hypertension caused by pulmonary tu-
mour thrombotic microangiopathy. Int J Cardiol



10.

11.

2008;124:e11-e13. doi:10.1016/j.ijcard.2006.11.162
Godbole R, Ghatol A, Betancourt ], Sacoolidge J, Kaman-
gar N. Pulmonary tumor thrombotic microangiopathy:
clinical, radiologic, and histologic correlation. J Clin Im-
aging Sci 2015;5:44. doi:10.4103/2156-7514.161978
Miyano S, Izumi S, Takeda Y, et al. Pulmonary tumor
thrombotic microangiopathy. J Clin Oncol 2007;25:597-
599. doi:10.1200/JC0.2006.09.0670

Moores LK, Burrell LM, Morse RW, Belgrave CH, Balingit
AG. Diffuse tumor microembolism: a rare cause of a
high-probability perfusion scan. Chest 1997;111:1122-
1125. doi:10.1378/chest.111.4.1122

Sostman HD, Brown M, Toole A, Bobrow S, Gottschalk
A. Perfusion scan in pulmonary vascular/lymphangit-
ic carcinomatosis: the segmental contour pattern. 4J/R
Am J Roentgenol 1981;137:1072-1074. doi:10.2214/
ajr.137.5.1072

Freitas JE, Sarosi MG, Nagle CC, Yeomans ME, Freitas
AE, Juni JE. Modified PIOPED criteria used in clinical
practice. J Nucl Med 1995;36:1573-1578.

Hutchinson JC, Fulcher JW, Hanna J, Ward ME. Pulmo-
nary tumor thrombotic microangiopathy: case report
and review of literature. Am J Forensic Med Pathol
2018;39:56-60. doi:10.1097/PAFE.0000000000000369

Ben Khelil M, Chkirbene Y, Azzouz H, Haouet S, Ham-
doun M. Two cases of sudden death due to pulmonary
tumor thrombotic microangiopathy caused by occult gas-

12.

13.

14.

15.

16.

17.

Pulmonary Tumor Thrombotic Microangiopathy

tric carcinoma. Pathologica 2016;108:160-163.

Mandaliya R, Farhat S, Uprety D, et al. Occult gastric can-
cer presenting as hypoxia from pulmonary tumor throm-
botic microangiopathy. J Gastric Cancer 2014;14:142-
146. doi:10.5230/jgc.2014.14.2.142

Higo K, Kubota K, Takeda A, Higashi M, Ohishi M.
Successful antemortem diagnosis and treatment of pul-
monary tumor thrombotic microangiopathy. Intern Med
2014;53:2595-2599. doi:10.2169/internalmedicine.53.2379
Minatsuki S, Miura I, Yao A, et al. Platelet-derived growth
factor receptor-tyrosine kinase inhibitor, imatinib, is ef-
fective for treating pulmonary hypertension induced by
pulmonary tumor thrombotic microangiopathy. Int Heart
J 2015;56:245-248. doi:10.1536/ihj.14-220

Patrignani A, Purcaro A, Calcagnoli F, Mandolesi A,
Bearzi I, Ciampani N. Pulmonary tumor thrombotic
microangiopathy: the challenge of the antemortem diag-
nosis. J Cardiovasc Med (Hagerstown) 2014;15:828-833.
do0i:10.2459/JCM.0b013e328354e473

Merad M, Savale L, Antoun S, Vincent F. Is there hope of
improving the prognosis of pulmonary tumour throm-
botic microangiopathy? Eur Respir J 2016;47:688-690.
doi:10.1183/13993003.01276-2015

Price LC, Wort §J. Earlier diagnosis and international
registries may improve outcomes in pulmonary tumour
thrombotic microangiopathy. Eur Respir J 2016;47:690-
691. doi:10.1183/13993003.01736-2015

Journal of Acute Medicine 8(3) 2018 131



