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Abstract. Background/Aim: Pulmonary arterial intimal
sarcoma (PAIS) is a rare malignant soft tissue tumor that is
difficult to differentiate from pulmonary thromboembolism
(PTE). Therefore, pre-operative diagnosis is often difficult.
However, recent advances in fluorodeoxyglucose positron
emission tomography (FDG-PET) have enabled the use of
standardized uptake values (SUVs) for the differential diagnosis
of PAIS from PTE, and the frequency of diagnosis of PAIS has
increased. Here, we report a case of PAIS that was difficult to
differentiate from PTE despite using FDG-PET. Case Report: A
40-year-old woman presented with gradually worsening
exertional dyspnea. Contrast-enhanced computed tomography
(CT) revealed lesions with poor enhancement in the right lateral
basal pulmonary artery. FDG-PET/CT did not reveal any tumor
or thrombosis in other areas. Cytological evaluation using a
right ventricular catheter did not lead to a definitive diagnosis.
Because the patient did not respond to anticoagulation, we
performed pulmonary artery endarterectomy. Pathological
examination of the pulmonary artery tumor revealed a mucinous
tumor with an edematous stroma and spindle-shaped tumor-cell
proliferation, which confirmed the diagnosis of PAIS. However,
FDG/PET demonstrated a low SUV of 3.4. Conclusion: Some
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PAISs with low cellular densities and high mucous tissue
proportions have SUVs similar to those in PTE. In patients with
low FDG uptake, if PAIS is suspected based on other objective
findings, additional exploration using highly invasive tests or
surgical procedures specific to PAIS is warranted.

Pulmonary arterial intimal sarcoma (PAIS) is a rare, highly
malignant, soft tissue tumour with a poor prognosis that is
difficult to differentiate from pulmonary thromboembolism
(PTE) (1-5). Because biopsy of pulmonary artery lesions is
difficult, preoperative diagnosis is often challenging as well.
However, recent advances in F-18-fluorodeoxyglucose
positron emission tomography (FDG-PET) have enabled the
use of standardized uptake values (SUVs) for the differential
diagnosis of PAIS from PTE and similar diseases (6, 7); thus,
the frequency of diagnosis of PAIS has increased. Here, we
report a case in which it was difficult to differentiate PAIS
from PTE despite using F-18 FDG-PET.

Case Report

A 40-year-old woman presented with exertional dyspnoea and
was referred to a nearby clinic, but the clinician was unable
to make a definitive diagnosis. Thirteen months after the
initial symptoms, she visited our hospital. She did not smoke
or drink alcohol and had no previous medical history. The
findings of the physical examination at the first visit were as
follows: body temperature, 36.1°C; heart rate, 100 beats per
min; blood pressure, 152/92 mmHg; respiratory rate, 16
breaths per min; blood oxygen saturation, 94%; no murmur;
and no peripheral oedema. Laboratory tests showed C-
reactive protein, D-dimer, and brain natriuretic peptide levels
of 0.6 mg/dl, 2.5 pg/ml, and 207.0 pg/ml, respectively. The
electrocardiogram was normal, and a chest radiograph
showed no cardiac enlargement or pleural effusion.
Transthoracic echocardiography revealed normal left
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Figure 1. Imaging findings at the first visit to our hospital. (A) Enhanced computed tomography (CT) shows a poorly enhanced lesion in the right
lateral basal pulmonary artery (arrow). (B) F-18-fluorodeoxyglucose positron emission tomography/CT. The SUV of the lesions is as low as 3.4.

SUV: Standard uptake value.

ventricular wall motion and a tricuspid regurgitation pressure
gradient of 39.2 mmHg, whereas contrast-enhanced computed
tomography (CT) showed lesions with poor enhancement in
the right lateral basal pulmonary artery (Figure 1A). The
differential diagnosis included pulmonary embolism with
PAIS, PTE, tumour embolism, and deep vein thrombosis.
Ultrasonography of the lower extremities and F-18 FDG-
PET/CT imaging did not reveal any tumour or thrombosis in
other areas. The SUV of the lesion was as low as 3.4 (Figure
1B). Ventilation blood flow scintigraphy of the lungs showed
a mismatch defect in ventilation blood flow in the middle and
lower lobes of the right lung. We initially suspected PTE and
initiated anticoagulation therapy. However, there was no
improvement in clinical symptoms after one week. Therefore,
the patient was transferred to another hospital for a
differential diagnosis of the lesions and specialized treatment.
Cytological evaluation using a right ventricular catheter did
not lead to a definitive diagnosis. Subsequently,
cardiovascular surgeons performed pulmonary artery
endarterectomy. Histological examination of the pulmonary
artery tumour showed proliferation of spindle-shaped tumour
cells on a myxomatous, oedematous stromal background
(Figure 2). Immunohistochemical (IHC) expression of mouse
double minute 2 (MDM2) was confirmed (Figure 3), although
the density of spindle-shaped tumour cells within the tumour
mass was low. In addition, IHC staining was positive for
Cyclin-dependent kinase 4, muscle actin, alpha-smooth
muscle actin, and Ets-related gene (focal), and negative for
desmin, cytokeratin AE1/AE3, CD31, and CD34. Based on
the morphological and IHC findings, we finally diagnosed the
lesions as PAIS. Written informed consent was obtained from
the patient for the publication of this paper.

Discussion

We present a case of PAIS in which the possibility of intimal
sarcoma was suspected and diagnosed based on the fact that
anticoagulation therapy was ineffective, even though we did
not actively suspect PAIS on PET-CT.

The prognosis of untreated patients with intimal sarcoma is
poor, with a survival period of 1.5 to 5.5 months from diagnosis
(1). In contrast, patients with localized disease treated with a
curative intent have a recurrence-free survival period of 14.6
months, and patients with advanced disease treated with a
palliative intent have an overall survival period of 21.8 months
(8). Therefore, early diagnosis is critical. Previously, the pre-
operative diagnosis of PAIS was difficult, and >70% of cases
were misdiagnosed as PTE (3). With the widespread use of F-
18 FDG-PET/CT, PAIS can be differentiated from other
diseases such as PTE, and the frequency of diagnosis of PAIS
has increased. In pulmonary artery sarcoma (PAS), FDG-PET
often shows a high uptake of F-18, and the reported mean
maximum SUV (SUVmax) is 7.63+2.21 (6). von Falck et al.
reported similar findings (7). Another study used a cutoff value
of 3.5 for SUVmax for cardiac malignancies and benign tumors
(9). In addition, Gan et al. reported that patients with PAS had
normal D-dimer levels, elevated CRP levels, fewer
complications such as deep venous thrombosis, lower Wells
scores, and shorter symptom duration (10). In contrast, Wittram
et al. reported that SUVmax values of pulmonary emboli ranged
from 0.45 to 3.03 (11). However, some PAISs have SUVs
similar to those in PTE. Studies have shown that FDG uptake
is lower in cancers with a high mucous component (12-14). The
low FDG uptake in solid tumors with a high mucous
component may be partly explained by the low malignant
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Figure 2. Histopathological examination shows proliferation of spindle-shaped tumor cells on a myxomatous, edematous stromal background.

Hematoxylin and eosin staining: (A) x4, (B) x20.

Figure 3. Immunohistochemical staining shows focal expression of mouse double minute 2 (MDM?2) (arrows).

tumor-cell density within the tumor mass (14). In our case, the
mucous component and edematous stroma were more than
those seen in the usual PAIS, which may be one of the reasons
for the low SUV. A previous study reported that patients with
intimal sarcoma have normal D-dimer levels (10), whereas
other studies reported elevated D-dimer levels (15, 16).
Therefore, it is impossible to exclude intimal sarcoma based on

D-dimer levels outside the normal range. In addition, despite
the recent use of liquid biopsy in oncology, invasive testing and
surgery still play an active role in defining PAIS because of the
absence of PAIS-specific genetic mutations. Although the
prognosis of intimal sarcoma is generally poor, our patient was
diagnosed approximately one year after the initial symptoms.
Perhaps, as with low-grade lung adenocarcinoma and low-grade
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lymphoma, the relatively low grade of intimal sarcoma in this
case might have contributed to the low FDG uptake and long-
term survival (17).

In conclusion, we reported a case of PAIS that was difficult
to differentiate from PTE on F-18 FDG-PET/CT. In patients
presenting with thrombi with atypical clinical findings, such as
unresponsiveness to anticoagulation, intimal sarcoma should be
considered, even if F-18 FDG uptake is low. Invasive tests such
as right ventricular catheterization or surgical procedures
specific to PAIS are warranted in such patients.
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