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Background Pulmonary hypertension (PH) is defined as a progressive disease that leads to right heart failure and death if untreated. This case 
report presents a young woman with reversible precapillary PH in the setting of a gastric cancer.

Case summary A 37-year-old woman presented with exertional dyspnoea and syncope. The transthoracic echocardiographic findings were consistent 
with a cor pulmonale. Right heart catheterization (RHC) proved a precapillary PH. Specific PH therapy with macitentan and tadalafil 
was initiated. Shortly thereafter, a gastric carcinoma was diagnosed, and oncologic treatment with neoadjuvant chemotherapy and 
subsequent gastrectomy was promptly initiated. Retrospectively, we considered a pulmonary tumour thrombotic microangiopathy 
the most probable cause of PH. Follow-up after successful oncologic treatment and cumulative 10 months of specific PH medication 
showed an excellent clinical response with complete remission of PH confirmed by RHC at rest.

Discussion Tumour-related PH is very rare and might be largely underdiagnosed as the clinical course often results in a rapid deterioration and 
fatal outcome before diagnostics are completed. Post mortem studies have documented tumoural emboli in pulmonary microcircu
lation in ∼26% of patients with a solid tumour, markedly associated with adenocarcinoma. Prompt initiation of cancer treatment on 
tumoural PH is essential. To our knowledge, this report documents the first full recovery of tumoural PH at rest after successful cancer 
treatment and temporary specific PH medication. We therefore conclude that a multidisciplinary approach with an initially combined 
oncologic and PH therapy may be most beneficial with the potential of complete remission of PH.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Keywords Pulmonary hypertension WHO group 5 • pulmonary tumor thrombotic microangiopathy • case report, tumoral 

pulmonary hypertension
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
ESC curriculum 2.2 Echocardiography • 6.4 Acute heart failure • 6.7 Right heart dysfunction • 9.6 Pulmonary hypertension

Learning points
• In case of rapid onset hypoxaemia and clinical deterioration in a patient with a neoplastic disease, notably adenocarcinoma, an underlying 

tumour thrombotic microangiopathy should be considered.

• Tumoural pulmonary hypertension requires a prompt and multidisciplinary diagnostic and therapeutic approach.
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Introduction
Pulmonary hypertension (PH), defined as mean pulmonary arterial 
pressure (mPAP) above 20 mmHg at rest as determined by right 
heart catheterization (RHC), is a progressive disease that leads to 

right heart failure and death if untreated. In clinical practice, we en
counter PH in the context of indicative symptoms, such as dyspnoea, 
fatigue, angina, and syncope, or as an incidental finding in echocardi
ography. Prior literature has reported a cumulative incidence of 
PH of 1%.1
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Date Event

Week 1 Hospital admission due to exertional dyspnoea, syncope, 
and new onset of T-wave inversions in the 

electrocardiogram (ECG). 

Echocardiography: cor pulmonale. 
Ventilation–perfusion scintigraphy: small peripheral 

perfusion defects. 

RHC: precapillary pulmonary arterial hypertension, no 
vasoreactivity testing due to inconclusive result of the 

lung scan regarding pulmonary venous occlusive disease. 

A chronic thromboembolic PH is considered possible. 
Initiation of therapeutic anticoagulation with heparin.

Week 2 RHC: negative vasoreactivity testing. 

Start specific PH medication: macitentan, tadalafil. 
Episode of haematemesis with need of transfusion. 

Gastroscopy: gastric adenocarcinoma.

Week 4 Platelet count nadir of 23 000/mm3, positive screening of 
heparin-induced thrombocytopenia.

Week 5 Initiation of chemotherapy

Week 14 Follow-up at PH unit. 
World Health Organization (WHO) functional class I. 

Continuation of dual PH medication and anticoagulation.

Week 19 Gastrectomy with Roux-en-Y reconstruction and local 
lymphadenectomy.

Week 36 Completion of neoadjuvant chemotherapy.

Week 47 Follow-up at PH unit. 
Echocardiography: normalized dimension and function of 

the right heart. 

Ventilation–perfusion scintigraphy: homogeneous 
ventilation and perfusion, no signs of chronic 

thromboembolic PH. 

Stop specific PH medication.
Week 52 RHC: normal pulmonary arterial pressure at rest. 

Stop anticoagulation.

World Health Organization classification has categorized PH into five 
different groups based on the underlying mechanism.1 Pulmonary 
hypertension attributable to multifactorial pathomechanisms is defined 
as Group 5, which is the most heterogeneous and least studied, and PH 
in neoplastic diseases is one of its particular entities. This case report 
presents a young woman with reversible precapillary PH in the setting 
of a gastric cancer, emphasizing the importance of a multidisciplinary 
diagnostic and multimodal therapeutic approach.

Case presentation
A 37-year-old woman presented at the emergency department (ED) 
with exertional dyspnoea New York Class Association (NYHA) func
tional classes II and III, syncope, and new onset of T-wave inversions 
in the ECG (Figure 1). She presented in a clinically stable condition 
with a blood pressure of 130/80 mmHg, a pulse of 90/min, and an 

oxygen saturation of 96%. The clinical examination was unremarkable. 
Her only significant medical history was Crohn’s disease, which had 
been well controlled with adalimumab for 3 years. Computed tomog
raphy (CT) ruled out a pulmonary embolism and parenchymal lung dis
ease (Figure 2). The transthoracic echocardiographic (TTE) findings 
were consistent with a cor pulmonale without signs of an intracardiac 
shunt or a left ventricular (LV) pathology (see Supplementary material 
online, Video S1). Right heart catheterization proved a precapillary PH 
with a negative vasoreactivity testing (mPAP 33 mmHg, pulmonary vas
cular resistance 4.8 WU, pulmonary arterial wedge pressure 7 mmHg, 
and central venous pressure 4 mmHg). Perfusion–ventilation scintig
raphy displays small peripheral perfusion defects (Figure 3).

The presence of peripheral perfusion defects in scintigraphy was ini
tially interpreted as possible chronic thromboembolic PH, and anticoa
gulation with heparin was started. However, the findings were later 
interpreted as in context of PH Group 1. Therefore, a PH specific ther
apy with macitentan and tadalafil was initiated under the continuation 
of heparin. The short-term course was then complicated by a 
heparin-induced thrombocytopenia (HIT) that was confirmed by a 
positive antibody test (HIT antibodies: IgG 6.96 U/mL) with otherwise 
normal coagulation parameters. Shortly thereafter, an episode of 
haematemesis occurred, and gastroscopy revealed a gastric adenocar
cinoma. An escape chemotherapy regimen was launched before com
pletion of tumour staging. Staging CT revealed subpleural nodular 
ground glass opacities with ‘feeding vessel sign’ compatible with PH 
but no metastatic spread of gastric cancer (Figure 2). Consequently, on
cologic treatment was changed to a neoadjuvant chemotherapy and 
subsequent gastrectomy. The patient’s symptoms improved shortly 
after the first administration of chemotherapy and resolved completely 
within 2 months. Retrospectively, we considered a pulmonary tumour 
thrombotic microangiopathy (PTTM) the most probable cause of PH. 
Follow-up after successful oncologic treatment and cumulative 10 
months of specific PH medication showed an excellent clinical re
sponse; hence, specific PH therapy was ceased (see Supplementary 
material online, Video S2; Figure 3). A subsequently performed RHC 
confirmed complete remission of PH at rest (mPAP 17 mmHg, 
pulmonary vascular resistance 1.6 WU, pulmonary arterial wedge 
pressure 9 mmHg, and central venous pressure 5 mmHg).

Discussion
The most common cause of PH is LV dysfunction, followed by pulmon
ary disease, whereas tumour-related PH is very rare. Concerns are 
raised that tumoural PH is largely underdiagnosed as the clinical course 
often results in a rapid deterioration and fatal outcome before diagnos
tics are completed.2 Post mortem studies have documented tumoural 
emboli in pulmonary microcirculation in ∼26% of patients with a solid 
tumour, markedly associated with adenocarcinoma,3–5 whereas PTTM 
has been observed in ∼3.3% of patients with extrathoracic malignancies 
with highest frequency (26%) in gastric carcinomas. When PTTM is sus
pected ante mortem and RHC is performed, a blood sample of the pul
monary artery can be analysed for tumour cells to further confirm the 
diagnosis. The available data result from small case series studies or re
ports and therefore provide low evidence regarding therapeutic strat
egies and follow-up procedures. Nevertheless, it is suggested that a 
prompt initiation of cancer treatment on tumoural PH is essential for 
survival.6–9 Furthermore, experimental administration of specific PH 
medication, antiproliferative and antiinflammatory drugs such as 
imatinib or glucosteroids with amelioration of PTTM has been 
reported.10–14

To our knowledge, this report documents one of only few survived 
PTTM and the first full recovery of tumoural PH at rest after successful 
cancer treatment and temporary specific PH medication.9 We there
fore conclude that a multidisciplinary approach with an initially 
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Figure 1 Initial electrocardiogram (A) and follow-up at week 14 (B).

Figure 2 Computed tomography of the lung. (A) Week 1: normal lung parenchyma. (B) Week 4: bipulmonary subpleural nodular ground glass opa
cities with ‘feeding vessel sign’.
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combined oncologic and PH therapy may be most beneficial with the 
potential of complete remission of PH. However, further investigation 
and long-term follow-up are required.15
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