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Abstract
Introduction: Primary pulmonary artery sarcoma is a rare malignancy with a poor prognosis,
undefined treatment guidelines, and is often mistaken for a pulmonary embolism (PE) based on
similar clinical presentation and radiographic findings. Case Presentation:We present a case of a
39-year-old female with a past medical history of recurrent miscarriages who presented with a
chief complaint of dyspnea. Due to a history of recurrent miscarriages, a predisposing
coagulopathic condition was suspected for a PE. A V/Q scan showed high probability for a PE
with bilateral perfusion defects. Subsequent CT angiographic imaging of the chest was read as
positive for amassive PE. The patient was transferred to themedical ICU for tPA administration but
developed worsening hypoxic respiratory failure and was transferred to an outside hospital for
expert surgical consultation and thrombectomy. Intraoperative reports during thrombectomy
commented on a mass within the pulmonary artery. Subsequent pathology showed a high-grade
sarcoma. The patient was started on adjuvant chemotherapy with doxorubicin, ifosfamide, and
MESNA; however, due to multiple comorbidities, the patient ultimately succumbed to her illness.
Conclusion: This case underscores the diagnostic difficulty in distinguishing pulmonary artery
sarcomas from a PE, especially in the presence of other confounders and biases.
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Introduction/Background

Primary pulmonary artery sarcoma (PPAS) is a rare tumor with an estimated prevalence
of 0.001–0.003% [1]. Pulmonary artery sarcomas are reported to have an average age of onset
of 48 years old and can range from 13 to 86 years old [2]. Prognosis is poor with a median
survival of 1.5months without surgical intervention [3]. A diagnosis of PPAS is complicated by
nonspecific presenting symptoms, including dyspnea, cough, hemoptysis, and pleuritic chest
pain, which also overlap with presenting symptoms of pulmonary embolism (PE) [4]. A 2013
study reported the frequency of dyspnea and chest pain in pulmonary malignancy varies
widely from 3 to 60% and 20–49%, respectively [5]. This issue is compounded by the
similarity of radiographic findings between pulmonary artery sarcomas and subacute pul-
monary emboli [6]. In fact, 1 case series estimated that 3–4% of patients diagnosed with
chronic thromboembolic PE were subsequently diagnosed with PPAS [7]. It is estimated that
nearly half (47%) of PPAS were misdiagnosed as PE [8, 9]. To date, there is currently no
unified understanding or standard regarding diagnosis and treatment [4].

Case Description

We present the case of a 39-year-old female with a past medical history of recurrent
miscarriages, anemia, thrombocytopenia, and IV contrast allergy who presented with a chief
complaint of dyspnea that had progressively worsened over a period of 5–6 months prior to her
admission. During this time frame, the patient saw multiple outside providers starting with a
fertility specialist for recurrent miscarriages. She was found to have thrombocytopenia and was
referred to hematology for further evaluation, which included a bone marrow biopsy that was
negative for leukemia and lymphoma. The patient was noted to have hemolytic anemia and
persistent thrombocytopenia, prompting further evaluation with rheumatology which was negative
for autoimmune workup (negative RF, dsDNA, HLA B27, ANCA, anti-Jo-1, CCP, ACE1, Sjogren’s
antibodies, anti-centromere). For herdyspnea, the patientwas evaluatedby cardiologywith negative
stress testing and was treated with metoprolol and verapamil for sinus tachycardia without im-
provement of her symptoms. Lastly, the patientwas evaluatedbypulmonologywho recommended a
CT of the chest without contrast that showed ground-glass opacities of the right lung. Based on her
persistent symptoms, pulmonology recommended inpatient admission for further evaluation.

During the start of her admission, the patient was found to be tachycardic with heart rate of
118 bpm, tachypneic with a respiration rate of 24, and hypoxic requiring supplemental oxygen.
Pertinent initial laboratories obtained included an elevated D-dimer (1.63), moderate
thrombocytopenia (88,000), low haptoglobin (<8), and an elevated BNP (181). Due to the
patient’s history of recurrent miscarriages, a predisposing coagulopathic condition was sus-
pected for a PE. An initial V/Q scan was significant for bilateral perfusion defects (worse on the
right) and a high probability of a PE. An echocardiogram showed preserved ejection fraction
(>70%), a dilated right ventricle with pressure of 55 mm Hg, with systolic and diastolic
flattening of the interventricular septum consistent with right ventricular volume and pressure
overload. Based on these findings, a PE was suspected, and the patient underwent CTA of the
chest after pretreatment with Benadryl and steroids given her history of IV contrast allergy that
was positive for a massive PE with bilateral multi-lobar involvement and right heart strain.

Intervention
The patient was transferred to the medical ICU for administration of tPA; however, she

experienced worsening hypoxia from suspected chronic thromboembolic pulmonary hy-
pertension with superimposed acute thrombus. The patient was ultimately cannulated with
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venoarterial ECMO and transferred to an outside hospital for thrombectomy and surgical
consultation. The patient underwent thrombectomy via median sternotomy and was found to
have a mass in the posterior wall of the pulmonary artery obliterating the right and left cusps
with a clot or tumor extending down the right and left main pulmonary artery. Subsequent
pathology results of the pulmonary artery mass demonstrated cytologically malignant
pleomorphic and spindle cells with enlarged hyperchromatic nuclei and eosinophilic cyto-
plasm, enmeshed in a collagenous stroma. The tumor showed increased mitotic activity,
including those of atypical configuration, and tumor necrosis was identified. Immunohis-
tochemistry showed tumor cells that were positive for smooth muscle actin, focally positive
for CD31, focally and faintly positive for ERG, and S100, and negative for desmin, caldesmon,
MyoD1, myogenin, CD34, SOX10, CK AE1–3, and CK CAM 5.2. The proliferation rate estimated
by the Ki67 nuclear labeling index was approximately 30%. Fluorescence in situ hybridization
for amplification of MDM2 was negative. The overall morphologic, cytogenetics, and im-
munohistochemical results were consistent with undifferentiated pleomorphic sarcoma of the
pulmonary artery (Fig. 1, 2). Hematology/oncology was consulted and recommended
treatment with doxorubicin plus ifosfamide. MESNA was added 24 h later after a urinalysis
was positive for hematuria, concerning for hemorrhagic cystitis secondary to ifosfamide.

Outcome
The patient had a prolonged hospital course that included ECMO de-cannulation with

multiple intubations and failed extubation, necessitating tracheostomy placement. One week
after initiation of chemotherapy, the patient had an episode of tachypnea and concomitant
worsening renal function and metabolic acidosis. Nephrology was consulted and initiated
CRRT. Blood cultures obtained during this episode were positive for MSSA bacteremia, and
the patient was started on broad spectrum antibiotics. However, due to decompensation and
multiple comorbidities, the patient ultimately succumbed to her illness and passed away.

Discussion

This patient’s case presentation is significant for several reasons based on the rarity of
her diagnosis, delays in diagnosis, and other confounding information. Prior to her admission,
the patient was evaluated by several providers for a constellation of symptoms, including
anemia, thrombocytopenia, tachycardia, and progressive dyspnea. In hindsight, these findings
in conjunction with her presenting laboratories collectively support a diagnosis of pulmonary
artery sarcoma. The patient’s history of a contrast allergy precluded further angiographic

Fig. 1. Undifferentiated pleomorphic sarcoma of the
pulmonary artery (×10 power). Intermediate-
power view showing hypercellular tumor arising
in the wall of a large vessel.
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imaging studies and likely contributed to diagnostic delay. Furthermore, her history of re-
current miscarriages served as a potential bias for her initial diagnosis of presumed PE
secondary to a hypercoagulable state, such as antiphospholipid syndrome. However, sub-
sequent hypercoagulable workup was negative for factor V Leiden, anti-cardiolipin IgM/IgG,
beta-2 glycoprotein, lupus anticoagulant, and phospholipid-dependent screening. This initial
presentation likely served as both a framing and anchoring bias that supported a diagnosis of
PE over pulmonary artery sarcoma.

Due to the similarity of initial presenting symptoms, distinguishing a pulmonary artery
sarcoma from a PE is extremely difficult. However, there are subtle differences that can help
distinguish one from the other. Symptoms for pulmonary artery sarcomas usually present
over a longer time period of weeks to months, whereas symptoms for PE present acutely with
sudden onset [8]. Radiographic criteria for CT pulmonary angiography have also been
proposed. The “wall eclipsing sign” has been considered pathognomonic for pulmonary artery
sarcomas and is defined as the presence of the following three findings: (1) almost complete
filling of the pulmonary artery and its branches by a low-density mass, (2) protrusion of the
proximal end of the mass towards the right ventricular outflow tract, and (3) eclipsing of one
or both the walls of the pulmonary trunk or is branches by the lesion [10, 11]. Another single
case report proposed radiographic finding includes “hillside sign,” referring to the manner in
which main lesions interlink and grow into the pulmonary cavity with smooth surfaces at
different heights [12]. A review of the patient’s initial CT angiography of the chest is consistent
with wall eclipsing sign on radiographic images (Fig. 3–5).

At present, there are no guidelines regarding treatment of pulmonary artery sarcoma.
For patients who are hemodynamically stable, surgical resection has been shown to
significantly improve mortality when compared to no definitive surgery [8]. Adjuvant

Fig. 2. Undifferentiated pleomorphic sarcoma of the
pulmonary artery (×40 power). High-power view
showing pleomorphic and spindle cells with en-
larged hyperchromatic nuclei and eosinophilic cy-
toplasm. Multiple mitotic figures are seen.

Fig. 3. Coronal CT angiography of the chest. Large
heterogenous mass within the right and left pul-
monary arteries as denoted by the yellow arrows,
demonstrating criteria 1 of wall eclipsing sign.
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chemotherapy agents have also been utilized, typically with an anthracycline agent
(doxorubicin, epirubicin) with or without an alkylating agent (ifosfamide, cyclophos-
phamide) [8, 13]. Other proposed agents include vincristine, paclitaxel, gemcitabine,
etoposide, interleukin 2, mitomycin, methotrexate, and sunitinib [13]. Based on a single
retrospective observational analysis in 2020, patients who underwent surgical resection
with adjuvant therapy improved survival and occurrence of distant metastasis but did not
affect local recurrence [8].

Conclusion

PPAS is a rare malignancy with a poor prognosis and undefined treatment guidelines.
PPAS is often mistaken for a PE based on clinical presentation and radiographic imaging
findings. Providers should be cognoscente of the subtle differences between the two re-
garding history (acute vs. chronic) and image findings (eclipsing and hillside sign) in order to
prevent delays in diagnosis and subsequent treatment.

Statement of Ethics

The authors of this manuscript maintain their professional and academic integrity
throughout the process of composing this manuscript. This retrospective review of patient
data did not require ethical approval in accordance with local/national guidelines. Written
informed consent was obtained from the patient for publication of the details of their medical

Fig. 4. Sagittal CT angiography of the chest. Pro-
trusion of the proximal end of the mass within the
pulmonary artery toward to the right ventricular
outflow tract, demonstrating criteria 2 of wall
eclipsing sign.

Fig. 5. Transverse CT angiography of the chest.
Eclipsing of the pulmonary artery denoted by the
turquoise arrow as well as the right and left pul-
monary arteries denoted by the yellow arrows that
is worse on the right, demonstrating criteria 3 of
wall eclipsing sign.
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