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Abstract: Pulmonary artery intimal sarcoma (PAIS) is a rare malignant tumor that presents with 

nonspecific symptoms and may be misdiagnosed as thromboembolic disease. We report a case 

of a 40-year-old female who presented with diarrhea as the initial symptom, was misdiagnosed 

and received thrombolytic therapy for presumed pulmonary embolism. Progressive symptoms 

and subsequent surgery led to the diagnosis of PAIS, and early relapse after pulmonary endart-

erectomy. Her survival time was 17 months after pulmonary endarterectomy. To our knowledge, 

diarrhea as initial manifestation of PAIS has not been described.
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Introduction
Pulmonary artery intimal sarcoma (PAIS) is a rare but aggressive malignant mesenchymal 

tumor, usually arising from the intimal layer of the proximal pulmonary arteries. The 

usual features of PAIS are intraluminal growth, subsequent vessel obstruction, and 

proximal or distant metastases.1,2 PAIS usually occurs in middle-aged patients with a 

slight female predominance, and results in high mortality, with a median survival time 

of approximately 13–18 months.3 Since reported by Mandelstamm in 1923, less than 

300 cases have been published in the literature, mostly as case reports and case series. 

Clinical diagnosis of PAIS is often delayed and difficult because of lack of characteristic 

symptoms. We report here a case of PAIS with diarrhea as initial symptom, misdiagnosed 

as pulmonary embolism (PE), and early relapse after pulmonary endarterectomy (PEA). 

To our knowledge, diarrhea as initial manifestation of PAIS has not been described.

Case report
A 40-year-old female patient was referred to our hospital with complaints of chronic 

diarrhea and intermittent lower abdominal pain for more than 10 years, and acute 

exacerbation that had commenced 2 weeks ago. Fecal occult blood test was positive 

but hemoglobin was normal. Emergency abdominal ultrasonography indicated hepatic 

congestion, subsequent transthoracic echocardiography demonstrated right ventricular 

dilation and severe tricuspid valve regurgitation with an estimated right ventricular 

systolic pressure of 103 mmHg (Figure 1A, B). The N-terminal pro-B-type natriuretic 

peptide level was 4,654 pg/mL (normal range: 0–125) and D-dimer was 3.28 μg/mL 

(normal range: 0–0.5). Further evaluation for the cause of pulmonary hypertension 

was carried out. Computed tomography pulmonary angiogram (CTPA) showed a large 

filling defect within the main pulmonary trunk and extending into the right and left 
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pulmonary arteries (Figure 1C–E), bilateral lower-extremity 

venous duplex scan was negative for deep venous thrombo-

sis. She was presumptively diagnosed with acute PE, and 

intravenous recombinant tissue plasminogen activator (tPA) 

was administered.

However, 2 days after thrombolytic therapy, she pre-

sented with progressive dyspnea and abdominal distension. 

Ultrasonography indicated moderate pericardial effusion 

and bilateral pleural effusion. A repeat CTPA revealed no 

change in size of the pulmonary artery filling defect. Given 

her history, her presentation with right heart insufficiency, the 

failure to respond to thrombolytic treatment, and the results 

of the repeat CTPA, a diagnosis of chronic thromboembolic 

pulmonary hypertension or malignancy was entertained.

To relieve the patient’s symptoms and confirm the diag-

nosis, an emergency PEA was performed. Macroscopically, 

Figure 1 echocardiography and CTpa images of the patient.
Notes: (A, B) echocardiography demonstrated severe tricuspid valve regurgitation with an estimated right ventricular systolic pressure of 103 mmHg; (C–E) computed 
tomography pulmonary angiogram showed filling defect of the pulmonary artery, and there was no tumor in the lung field.
Abbreviation: CTpa, computed tomography pulmonary angiogram.
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a whitish-yellow mass obstructed the lumen of the distal 

main pulmonary trunk, the right pulmonary artery, and the 

upper left pulmonary artery. Histopathologic examination of 

the mass showed spindle cells with nuclear pleomorphism, 

arranged in fascicles and with massive necrosis (Figure 2A). 

Immunohistochemical staining of the tumor cells was posi-

tive for VIM, SMA, Ki-67, and CD99 (Figure 2B–E), but 

negative for DES (Figure 2F), S100, CK (pan), CD31, CD34, 

Actin, CD117, and CD68. Based on these findings, a diag-

nosis of PAIS was made. These findings were in accordance 

with literature.1,4

18F-fluorodeoxyglucose uptake on positron emission 

computed tomography was performed to confirm the distant 

metastatic extent of the sarcoma, accumulated radioactivity 

in middle and lower chest was consistent with changes after 

surgery, and no other hypermetabolic lesions were observed 

elsewhere (Figure 3A, B). After surgery, the patient’s clinical 

condition improved and the diarrhea disappeared approxi-

mately 1 month later. She was followed-up without further 

oncological treatments. Six months after surgery, the sarcoma 

relapsed as an obstructive mass in the right pulmonary artery 

and the peripheral branches (Figure 3C). Another 5 months 

later, a right adrenal gland mass was detected by contrast-

enhanced computed tomography (CT) (Figure 3D) which 

was pathologically proven to be a metastatic lesion from 

her sarcoma by puncture biopsy. She underwent 125I right 

adrenal gland brachytherapy combined with targeted agent 

sorafenib since then. Fifteen months after PEA, she was 

diagnosed with superior vena cava obstruction syndrome, 

contrast-enhanced CT showed a mass in the right hilum 

(Figure 3E). The patient suffered symptoms such as chest 

pain, shortness of breath, and fatigue. No obvious diarrhea 

during follow-up phase was noticed. Her clinical condition 

continued to deteriorate and she could not undergo palliative 

surgery. The patient passed away 17 months after PEA.

Discussion
Pulmonary artery sarcomas include two types, intimal sarcomas 

presenting as intraluminal growing excrescences and mural sar-

comas involving the pulmonary artery wall, with intraluminal 

Figure 2 Histopathologic examination and immunohistochemistry staining of tumor cells.
Notes: Histopathologic examination of the tumor showed spindle cells with nuclear pleomorphism, arranged in fascicles and with massive necrosis (A) (hematoxylin and 
eosin staining; magnification: 200×). Immunohistochemistry staining showed that the tumor cells were positive for VIM (B), sMa (C), Ki-67 (D), and CD99 (E), but negative 
for Des (F) (magnification: 200×).
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involvement rather than intraparenchymal infiltration.5 PAIS 

arise predominately in the right pulmonary vessels rather than 

the left.4 The definitive diagnosis of PAIS is considered to be 

difficult and based on pathological examination findings, and 

specimens are usually obtained from surgery or autopsy. Inti-

mal sarcomas have an unknown cell of origin and usually show 

undifferentiated cells with variable immunophenotyping.6 The 

true incidence of this malignancy is unknown, and the natural 

course of this orphan disease remains unclear. Metastases of 

PAIS occurs commonly; direct infiltration or lung metastases 

have been reported in 40% of affected patients while extratho-

racic spread has been observed in approximately 16%–20% of 

cases,1,7 involving the lungs, lymph nodes, adrenals, thyroid, 

brain, liver, pancreas, kidneys, muscles, and skin. Metastatic 

disease is associated with poor prognosis.

Patients with PAIS generally have a slowly progressive 

course over weeks to months,8,9 manifesting with a variety 

of cardiopulmonary complaints, atypical symptoms such 

as dyspnea, chest pain, back pain, cough, hemoptysis, 

shortness of breath, malaise, or fatigue have been reported. 

Clinical findings include right ventricular dysfunction, 

pulmonary hypertension, and pulmonary insufficiency. 

Multiple gastrointestinal disturbances were typical in patients 

with advanced cancer, and diarrhea was more common in 

women than men.10,11 In the present case, the initial symptom 

was diarrhea associated with abdominal pain, presenting 

as digestive tract congestion. Nevertheless, the digestive 

discomfort was intermittent for more than 10 years. Her 

digestive complaints were rare in primary nongastrointestinal 

stromal tumor soft-tissue sarcomas (STS). Schwenk et al12 

Figure 3 Images of the tumors.
Notes: (A, B) 18F-fluorodeoxyglucose uptake on positron emission CT showed accumulated radioactivity in middle and lower chest and no other hypermetabolic lesions 
were observed elsewhere; (C) CT pulmonary angiogram showed filling defect of the right pulmonary artery; (D) contrast-enhanced CT detected a right adrenal gland tumor 
after radioactive seed implantation; (E) contrast-enhanced CT detected a mass in the right hilum and pleural effusion.
Abbreviation: CT, computed tomography.
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reported a case of primary hemangiosarcoma of the adrenal 

who presented with diarrhea as initial manifestation. Foale 

et al13 reported a dog that presented with chronic diarrhea and 

was diagnosed with left ventricular myosarcoma – symptoms 

disappeared after surgery. To our knowledge, no study has 

reported diarrhea as initial manifestation of PAIS before. 

Paraneoplastic syndromes (PNS) secondary to mesodermal 

tumors are relatively uncommon. We excluded causes such as 

gastrointestinal tumor and infectious pathogens. Furthermore, 

as the patient’s gastrointestinal symptoms improved after 

PEA, we supposed that the patient’s chronic diarrhea could be 

considered as PNS. The advanced tumor caused pulmonary 

hypertension and right ventricular dysfunction, resulting in 

digestive tract congestion and presenting as exacerbation 

of diarrhea. Further studies would be useful to explore the 

underlying mechanisms of PNS in PAIS.

PAIS often masquerades as other pulmonary vascular 

diseases because of their similar clinical manifestations 

and radiologic appearance. At this point, clinicians must 

pay attention to symptoms that are not commonly associ-

ated with pulmonary vascular diseases such as weight loss, 

anemia, fever, malaise, or fatigue, which are symptoms 

commonly associated with malignancy. Unheralded or 

recurrent PE should also raise the possibility of a malig-

nancy as the underlying cause. Contrast-enhanced CT or 

CTPA is usually applied as the primary image modality 

in the differential diagnosis of PAIS. The CT character-

istics indicative of sarcoma are unilateral, lobulated, het-

erogeneously enhancing intravascular masses. Gan et al14 

reported that the wall eclipsing sign on contrast-enhanced 

CT was pathognomonic for PAIS. Positron emission 

tomography-CT or magnetic resonance imaging is also 

useful for distinguishing tumors from thrombi. Clinicians 

ought to consider the possibility of alternative diagnoses 

as well as PE in patients with pulmonary infarction. The 

absence of predisposing factors for PE and the lack of 

response to anticoagulant or thrombolytic therapy are useful 

for differential diagnoses.

There were no standard therapeutic guidelines and there 

were few treatment options for the management of intimal 

sarcoma. PAIS is so rare that it has not been studied in large 

clinical randomized trials and the results vary in different sub-

types of sarcomas. Surgical intervention is known to be the 

optimal treatment for patients with PAIS, and reported cura-

tive surgical procedures for treating the tumor include tumor 

endarterectomy, graft reconstruction of the pulmonary artery, 

and pneumonectomy.15 An analysis of 20 cases by Wong et al 

suggested that patients who underwent PEA had significant 

alleviation of symptoms, even though surgery did not result 

in a statistically significant survival benefit.16 Nonsurgical 

methods include chemotherapy, radiotherapy, and targeted 

therapy. Chemotherapeutic agents such as anthracyclines, 

ifosfamide, gemcitabine with docetaxel, and dacarbazine are 

recommended in advanced STS,17 but at the expense of toxic-

ity and without a clear survival advantage. Radiotherapy, for 

instance, external beam radiation therapy, has been used to 

treat residual or unresectable intimal tumors.18 The develop-

ment of targeted drugs such as sorafenib, bevacizumab, and 

sunitinib has provided opportunities to evaluate new agents 

in several specific STS subtypes. Sorafenib is a multi-targeted 

tyrosine kinase inhibitor used in patients with STS and the 

response rate to this drug was 14% in a Phase II trial.19 

Cytotoxic chemotherapy in combination with targeted agents 

is considered in advanced STS. Sorafenib with dacarbazine 

was considered to be an active and safety regimen in patients 

with pretreated STS and a Phase II trial is ongoing in patients 

affected by selected sarcoma subtypes.20 Unfortunately, the 

role of this adjuvant therapy or combination therapy remains 

disappointingly controversial, and even with multimodality 

treatment, the prognosis for PAIS is dismal.8,21 Large clinical 

randomized trials and trials focusing on specific subtypes of 

sarcomas are expected in the future.

In conclusion, PAIS is a rare malignancy, and clinical 

manifestation is atypical and easily misdiagnosed. Clinicians 

must be aware of the presentation and imaging characteristics 

of this disease.
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