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Abstract
Dyspnea is a common feature in cancer patients and causes are multiple. We describe a rapidly progressive dyspnea appear-

ing in a woman with metastatic triple-negative breast cancer treated with the anti-angiogenic agent bevacizumab.

Clinical manifestations, biological findings and radiological features suggested initially thrombo-embolic disease, as anti-
angiogenic agents such as bevacizumab are known to increase thrombotic events; anticoagulation was rapidly started with a 
close monitoring of anti-Xa activity. Respiratory symptoms, however, increased progressively over following days. In front of 
the absence of clinical improvement, we decided to perform lung biopsy but the rapid deterioration of this approach rendered this 
diagnostic approach unfeasible and the patient died rapidly. 

Despite the absence of histological findings, Pulmonary Tumor Thrombotic Microangiopathy (PTTM) should be strongly 
considered in this patient. PTTM is usually misdiagnosed as thromboembolism disease, due to the poor knowledge of this entity. 
This case highlights the importance to consider this diagnosis early as natural progression is rapidly fatal and often impairs real-
ization of diagnostic work-up. 

Introduction
Dyspnea is a common feature in cancer patients and causes are 
multiple; dyspnea could be directly related to cancer progression 
(Pleuro-Pericardial Effusion, Lymphangitiscarcinomatosis, me-
diastinal involvement etc..) but can also be related to anticancer 
agent toxicity. Particularly, the new anticancer drugs such as tar-
geted agents or immunotherapy can induce atypical respiratory 
disorders such as thromboembolism, cardiopathy, pneumonitis, 
Antiangiogenic agents such as bevacizumabare frequently used in 
different cancers including metastatic breast cancer and are known 
to increase the risk of thrombo embolic events through their ac-
tion on angiogenesis [1]. Differential diagnosis should also include 
other potential less common causes. Pulmonary Tumor Thrombot-
ic Microangiopathy (PTTM) is a clinical entity characterized by 
release of tumor cells in pulmonary circulation; these cells occlude 

small arteries and activate the coagulation system and release in-
flammatory mediators resulting in diffuse microangiopathy [2,3]. 
PTTM is unfortunately underestimated in cancer patients and is 
often misdiagnosed as pulmonary embolism as these two entities 
are both clinically undistinguishable. We report a case of severe 
and rapidly fatal pulmonary disorder occurring in a patient with 
metastatic breast cancer treated with bevacizumab. After an initial 
diagnosis of pulmonary embolism, PTTM diagnosis was consid-
ered but the rapid evolution impaired correct diagnostic work-up 
to confirm this entity, highlighting the importance of considering 
early this poorly known entity. 

Case Report
A 48-year-old woman was diagnosed in august 2015 with bi-

lateral voluminous breast tumors. Histology confirmed an invasive 
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ductal carcinoma with a triple negative pattern (Absence of Estro-
gen and Progesterone Receptor and Absence of Human Epidermal 
Receptor Growth Factor 2 (c-ErbB2 receptor)) and poor progno-
sis features including a high proliferative index (Ki67 100%) and 
peritumoral lymphatic vessels invasion. Tumors were associated 
with pathological lymph nodes bilaterally. Treatment included 
neo-adjuvant chemotherapy (four cycles of dose-dense anthra-
cyclin-cyclophosphamide and 12 weekly cycles of Carboplatin-
Paclitaxel Chemotherapy) followed by mastectomy and auxiliary 
dissection in June 2016. Radical surgery was mandatory because 
of radiotherapy unfeasibility due to a 26-year previous history of 
Hodgkin lymphoma that was treated by mantle field radiotherapy. 
This patient was then closely followed with a clinical examina-
tion and blood analysis every 3 months and a thoraces-abdominal 
CT every 6 months. Based on this work-up, there was no sign of 
cancer resurgence and this patient remained in complete remission 
till December 2017. At this time, she noticed apparition of mul-
tiple superficial red-violaceous nodules on right mastectomy area 
that clinically suggested Nodules de Velpeau (Figure 1). Biopsy 
of cutaneous nodules confirmed triple negative ductal carcinoma 
and peritumoral lymphatic invasion. Blood analysis was in normal 
range, including hemogram, electrolytes, liver and renal function. 
D-dimmers were also normal (0.5μg/ml). Tumoral marker CA 15.3 
was importantly increased at 450 kU/L. Thoraco-abdominal CT 
showed multiple hepatic and bone metastatic lesions. Treatment 
with the cytotoxic agent paclitaxel and the anti-angiogenicbeva-
cizumab was started rapidly (3weeks on/1week off corresponding 
to one cycle) and resulted after two cycles in number and size re-
duction of Nodules de Velpeau, decrease of CA 15.3 (220 kU/L) 
and radiological stability of metastatic lesions. Treatment was thus 
continued with the same drug regimen. However, after 2 further 
cycles, in april 2017, she was admitted in emergency for sub-acute 
breathlessness that appeared with exertion and that increased rap-
idly over one week to be present at rest. Dyspnea was associated 

Figure 1: Superficial red-violaceous nodules on right mastectomy area 
suggesting Nodules de Velpeau.

In the laboratory work-up, there was no inflammatory syn-
drome (CRP 1mg/dl) and, compared to previous values, coagula-
tion was strongly disturbed showing high level of D-Dimer (4.2 
μg/ml). Blood gas analysis revealed hypoxemia (60 mmHg) and-
hypocapnia (28 mmHg). Thoracic CT was negative for pulmonary 
embolism and did not show any pleuro-pericardial effusion, infec-
tious signs or lymphangitiscarcinomatosis. Interestingly, the main 
pulmonary artery was dilated, with a diameter (27.7mm) that was 
superior to aorta diameter (24.9mm), suggesting pulmonary hyper-
tension (Figure 2).

Why D-Dimers were performed? They will be high in this 
patient any way due to the cancer. 

with persistent dry cough and absence of pain. Pulmonary aus-
cultation was strictly normal. Hemodynamic parameters revealed 
mild hypotension (100/60mmHg), tachycardia (120 bpm), tachyp-
nea (20/min) and desaturation (89%) that normalized rapidly with 
oxygen therapy (2 liters/min). 
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Figure 2: Thoracic CT negative for pulmonary embolism or active infec-
tion. Enlargement of the main pulmonary artery (27.7mm) compared to 
aorta (24.9mm) diameter suggesting pulmonary arterial hypertension.

Transthoracic echocardiogram confirmed pulmonary hyper-
tension with an estimated pulmonary artery pressure of 60mmHg 
but a normal left ventricular systolic function (ejection fraction 
>60%). A pulmonary scintigraphy was rapidly performed and de-
tected multiple bilateral sub-segmental defects on perfusion with-
out ventilation anomalies (Figure 3). Abdominal CT and bilateral 
lower limb doppler showed no evidence of deep venous thrombo-
sis; there was also no clinical evidence of upper limb thrombosis. 
Oncological work-up showed a stable disease; nodules deVelpeau 
were clinically stable and metastatic lesions were stable on imag-
ing despite an important increase in CA 15.3 (800 kU/L) compared 
to previous value 2-month ago. All these features (Sub-Acute Dys-
pnea, Pulmonary Hypertension, D-Dimer increase and Context of 
Anti-Angiogenic Therapy) led us to consider a pulmonary periph-
eral thrombo-embolic disease, despite negative thoracic CT and 
absence of pelvic or inferior limb deep venous thrombosis. 

Figure 3: Pulmonary Scintigraphy detected multiple bilateral sub seg-
mental defects on the perfusion without ventilation anomalies. Arrows 
show perfusion defect in peripheral sub-segmental arteries.

Low Weight Molecular Heparin (LWMH) was rapidly start-
ed at therapeutic doses with a close monitoring of anti-Xa activity. 
However, respiratory status did not improve in the following days 
and our patient required progressively increasing amount of oxy-
gen. One week after HBPM initiation, a transthoracic lung biopsy 
as well as a Swan-Ganz catheterization with blood cytology analy-
sis were planned but were rendered unfeasible due to the severe 
respiratory failure and the poor performance status of our patient. 
Our difficulties to get a diagnosis were clearly explained to our 
patient. She understood that the balance of benefit was outweighed 
by the risks and that a final diagnosis of PTTM could not help to 
improve her outcome. She asked herself palliative care and died 
few days later
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Discussion
In this case report, we highlight the importance for a clinician 

to consider different potential hypothesis including less common 
disorders such as PTTM. The limitation of this case report is the 
absence of PTTM-proven histology due to a delay to consider this 
diagnosis and the unfeasibility to perform biopsy. The initial diag-
nosis was a thromboembolic disease in this patient. First, the initial 
clinical presentation (Brutal onset of dyspnea, hypoxemia and high 
D-Dimer levels) mimicked a pulmonary embolism. Secondly, our 
patient was treated with bevacizumab, an antiangiogenic agent that 
is known, through inhibition of angiogenesis and vascular homeo-
stasis disturbance, to increase the risk of thrombotic events, with 
an incidence that rises up to 12 % in meta-analysis [1]. Third, de-
spite negative thoracic CT, the multiple bilateral perfusion defects 
in the sub segmental pulmonary arteries observed in the pulmo-
nary scintigraphy suggested pulmonary embolism. Finally, despite 
important tumoral marker ascension, cancer seemed controlled 
regarding clinical and radiological examination, impairing the hy-
pothesis of a cancer-related pulmonary disorder. Therapeutic anti-
coagulation was thus started, but the progressive degradation of the 
respiratory function despite correct monitoring of anti-Xa activity 
led us to consider other potential hypothesis such as PTTM. A lung 
biopsy and/or a Swan Ganz catheterization with blood cytology 
was considered but these invasive techniques were rendered un-
feasible due to the poor performance status of our patient who died 
rapidly. This case report highlights the importance to consider this 
diagnosis early in order to adapt the work-up rapidly in the disease 
course, before a rapid degradation of patient status.

PTTM syndrome is a rare entity that has been reported in 3% 
to 26% of autopsies conducted on patients with cancer. Accurate 
diagnosis of PTTM is rarely made ante-mortem and patients are 
often misdiagnosed of pulmonary thromboembolism[2]. PTTM is 
characterized by clusters of tumor cells in the pulmonary lympho-
vascular system that is not contiguous with metastatic foci. These 
cells not only mechanically obstruct the pulmonary vessels but 
also activate local and systemic coagulation that induces progres-
sively a reactive concentric hypertrophy and intimal fibrosis of the 
vessels, resulting in fine in severe pulmonary hypertension and de-
velopment of corpulmonale, as was the case in our patient [3,4].

The most common malignancies associated with develop-
ment of tumor emboli are mucin-secreting adenocarcinomas origi-
nating in the breast, lung, stomach and colon [5]. It is also unknown 
whether some tumor characteristics could be associated with 
PTTM development. Our patient was initially treated for a triple-
negative breast cancer, which is recognized as a highly angiogenic 
and angioinvasive disease, explaining the important peritumoral 
lymphatic vessels invasion observed on biopsies. It has been dem-
onstrated that tumor cells localized in the pulmonary vessels, com-
pared to primary tumor cells, are enriched in stem cell-like mark-
ers, reflecting an aggressiveness of these embolic cells [6]. The 

role of radiotherapy administered for Hodgkin lymphoma26 years 
ago in the development of a aggressive cancer remains unknown 
but radiotherapy is known to select aggressive tumor cells with 
high invasive properties [7]. Due to the low reported frequency 
of PTTM, it is currently unknown whether there is a relationship 
between the use of bevacizumab that could facilitate thrombotic 
mechanisms and PTTM. 

Patients can present with a wide range of symptoms includ-
ing dyspnea, chest pain and cough. These clinical manifestations 
are often indistinguishable from the more common thromboem-
bolism. Due to the activation of coagulation cascade, laboratory 
analysis often shows consumptive coagulopathy with increased 
D-dimer level, as it was the case in our patient [2,4,5]. Thoracic 
CT is usually insensitive for tumor emboli due to the sub segmen-
tal localization of tumor cells clusters but can also show indirect 
signs of right heart overload, such as dilated and beaded peripheral 
pulmonary arteries. Further investigations should be performed 
and should include ventilation/perfusion pulmonary scintigraphy 
and echocardiography. Subtle abnormalities including sub seg-
mental filling defect as seen in ventilation/perfusion scintigraphy 
are sometimes the only clues to the presence of tumor emboli, as 
observed in our patient [7]. Due to the increased resistance in the 
pulmonary vessels, echocardiography can demonstrate right-sided 
chamber enlargement and evidence of pulmonary hypertension. 
The “Gold Standard” for ante mortem diagnosis is either via open 
or video-assisted thoracoscopic lung biopsy [2-5]. Cytological ex-
amination of blood samples from a Swan-Ganz catheter has also 
been found feasible in the detection of tumor cells [8]. 

Treatments such as anticoagulation, thrombolysis, inferior 
vena, and cava filter placement seem to be ineffective in this disor-
der. Treatment of PTTM should be directed to the primary tumor. 
Even if some reports have shownthat early identification has led 
to better outcome with early treatment of cancer [9], prognosis is 
very poor; patients who present with signs and symptoms of sub-
clinical corpulmonale often progress to death within days or weeks 
and the same had happened in the current case [10,11]. 

Many features suggest thus in this case report a PTTM diag-
nosis, including the clinical presentation that mimics thromboem-
bolic disease, the negative CT scan that contrasts with positive 
pulmonary scintigraphy, the absence of improvement on therapeu-
tic HBPM and the uncontrolled disease reflected by the tumoral 
marker increase. We do not know whether an earlier lung biopsy 
could have changed the outcome but it could have probably help 
our patient to understand her medical discomfort and to accept 
more easily the critical situation. 

In conclusion, physicians should thus consider less com-
mon diagnosis such as PTTM in patients with aggressive tumor 
type and dyspnea and atypical pulmonary thromboembolic disease 
(Pulmonary Hypertension despite a negative thoracic CT scan, dis-
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crepancy between thoracic CT and Pulmonary Scintigraphy, and 
no improvement despite a correct anticoagulation). Obtain a cor-
rect and early diagnosis by considering all hypotheses could in 
some cases help to improve patient out come but could also facili-
tates the patient understanding concerning their critical situation, 
particularly in oncology. 
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