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Abstract 

Background: Pulmonary artery sarcoma (PAS) is a rare and fatal malignancy. Due to the lack of specific clinical and 
radiological features, PAS is always misdiagnosed as pulmonary thromboembolism (PTE). This study aimed to investi-
gate 18F-FDG PET/CT in distinguishing PAS from PTE, and analyze its correlation with clinical and radiological findings 
and outcome of PAS.

Methods: Clinical, contrast-enhanced CT, and 18F-FDG PET/CT characteristics of 14 patients with PAS and 33 patients 
with PTE were retrospectively reviewed. The correlation between PET/CT metabolic parameters vs. clinical and CT 
findings was investigated in patients with PAS. The overall survival (OS) was analyzed in PAS patients.

Results: The SUVmax of PAS (median: 8.0, range 3.0–17.2) was significantly higher than PTE (1.8[0.8–3.7]) (P < 0.001), 
and at a cutoff value of 2.9, the sensitivity and specificity were 100.0% and 93.9%, respectively. Compared with PTE, 
PAS more frequently occurred in younger population (P = 0.011), involved pulmonary trunk (P < 0.001), and displayed 
higher enhanced CT (P < 0.001) and ΔCT (enhanced CT compared to non-enhanced CT) (P < 0.001) values. SUVmax 
of PAS was associated with tumor staging (P = 0.022) and enhanced CT (P = 0.013) and ΔCT (P = 0.005) values. The 
median OS of PAS patients was 10.5 months, and 12-month and 24-month OS rates were 58.0% and 12.0%, respec-
tively. Only D-dimer level (P = 0.038) and tumor staging (P = 0.019) were associated with OS.

Conclusions: Most PAS displayed high glucometabolism, and SUVmax of 18F-FDG PET/CT was useful in distinguish-
ing PAS from PTE.
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Background
Pulmonary artery sarcoma (PAS) is a rare and aggressive 
malignancy arising from mesenchymal cells of the intima 
of the pulmonary artery. The clinical and conventional 
radiological findings of PAS are always similar to pulmo-
nary thromboembolism (PTE) [1–5]. Thus, there is still 

no consensus regarding the accurate diagnosis of PAS. If 
a delay in the diagnosis of PAS occurs, the patients will 
miss the best treatment opportunities, which can lead to 
inoperable or rapid deterioration conditions. On the con-
trary, if PTE is misdiagnosed as PAS, the patients will suf-
fer from unnecessary surgery or invasive biopsy.

18F-FDG PET/CT imaging provides metabolic and 
morphologic information of the lesion, which has been 
established as an effective modality in the differential 
diagnosis between malignant and benign diseases. How-
ever, due to the rare and fatal nature, the studies about 
18F-FDG PET/CT findings in PAS are quite limited, 
which has mainly been reported in sporadic cases and 
small series [5–9]. Hence, the utilization of 18F-FDG 
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PET/CT in PAS is still needed to be further investigated. 
Besides, contrast-enhanced CT is the most common 
imaging modality for patients with pulmonary artery dis-
eases. Thus, this study retrospectively compared clinical, 
contrast-enhanced CT, and 18F-FDG PET/CT character-
istics between the patients with PAS and PTE, evaluated 
the correlation of 18F-FDG PET/CT metabolic parame-
ters with clinical and radiological findings in the patients 
with PAS, and investigated their roles in the overall sur-
vival (OS) of PAS.

Materials and methods
Patients
From May 2017 to March 2021, eligible and treatment-
naïve patients with suspicious malignancies in the pul-
monary artery from a consecutive population who 
underwent 18F-FDG PET/CT examination in two hospi-
tals were retrospectively included in this study. The clini-
cal data of the enrolled patients were collected, including 
age, gender, clinical symptoms (dyspnea, chest tightness, 
chest pain, cough, hemoptysis, and fever), blood D-dimer 
level, and lesion location.

18F‑FDG PET/CT scan
PET/CT scans were performed using a Biograph 16 
HR (Siemens Healthineers, Erlangen, Germany) or a 
Biograph 64 system (Siemens Healthineers, Erlangen, 
Germany). All patients were inquired to fast and avoid 
strenuous exercise at least 6  h before 18F-FDG injec-
tion, and the level of fasting blood glucose was no more 
than 7.0  mmol/L. Images were acquired approximately 
60 ± 5  min after intravenous injection of 3.7  MBq of 
18F-FDG per kilogram of body weight. Six or seven-bed 
positions were imaged from the base of the skull to the 
mid-thigh. PET images were obtained for 2–3  min per 
bed position. All image reconstructions were performed 
with the ordered-subset expectation maximization algo-
rithm, incorporating a CT-based transmission map. PET 
images were reconstructed at 200 × 200 pixels using 
a Gaussian filter of 5.0 mm full width at half maximum 
value.

PET/CT imaging analysis
PET metabolic parameters were analyzed on syngo 
station (Siemens Healthineers, Erlangen, Germany). 
Region of interest (ROI) was manually drawn on the pri-
mary lesion of the pulmonary artery, and the maximum 
value of an ROI was defined as the maximum stand-
ard uptake value (SUVmax). Metabolic tumor volume 
(MTV) of the lesion was computed with 40% of SUV-
max as threshold, and total lesion glycolysis (TLG) of the 
lesion was calculated according to the following formula: 
TLG = SUVmean × MTV. PET/CT imaging results were 

analyzed and interpreted by two experienced nuclear 
medicine physicians who were unaware of the patients’ 
clinical information, other imaging, and pathology 
results. In cases of discrepancy regarding PET/CT find-
ings, a consensus was reached after mutual discussion 
between them.

Computed tomography pulmonary angiography (CTPA)
CTPA examinations were performed using a scanner of 
Brilliance iCT (Royal Philips, Amsterdam, Netherlands) 
or Revolution CT (GE Healthcare, Milwaukee, WI, USA), 
with the intravenous administration of iodinated con-
trast agent (iopamidol, 370 mg I/ml), which was modu-
lated according to the patient weight. Non-enhanced 
and enhanced CT attenuation values (Hounsfield units, 
HU) were measured and the enhancement degree was 
described as mild or severe when the CT value increased 
(ΔCT value) by < 20 HU or ≥ 20 HU, respectively.

Follow‑up
All enrolled patients underwent routine clinical follow-
up, which included clinical symptoms, laboratory test 
results, imaging data, and histopathological findings. OS 
was defined as the time interval from PET/CT scan to the 
date of death of any cause or until the end of December 
2021.

Statistical analysis
SPSS 25.0 software (IBM Corp., Armonk, NY, USA) was 
used for statistical analysis in the current study. Pearson’s 
Chi-square (χ2 test) or Fisher’s exact tests were carried 
out to evaluate differences in distribution of categorical 
variables, while the independent t-test or Mann–Whit-
ney U test was performed for continuous variables. Con-
tinuous variables were expressed as the median (range 
minimum–maximum). Receiver operating characteristic 
(ROC) curve analysis was performed to determine the 
ability of SUVmax in distinguishing PAS from PTE, and 
the cutoff value was identified using the Youden index. 
Kaplan–Meier survival analysis was performed to predict 
the OS. The predictive value of FDG PET/CT parameters 
and clinical factors was analyzed via univariate Cox pro-
portional hazards regression. P < 0.05 was considered to 
be statistically significant.

Results
Clinical characteristics between PAS and PTE
A total of 14 patients with PAS and 33 patients with PTE 
were enrolled in this study, and the patients’ character-
istics were listed in Table  1. Among 14 patients with 
PAS, there were 9 men and 5 women with a median age 
of 50  years (range 27–69  years). And 33 PTE patients 
consisted of 20 men and 13 women with a median age 
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Table 1 Clinical, radiological, and PET/CT characteristics of the enrolled patients

Characteristics All patients PAS PTE P value

Age (median, range, years) 59 (15–88) 50 (27–69) 62 (15–88) 0.053

 < 59, n 23 11 12 0.011*

 ≥ 59, n 24 3 21

Gender, n

 Male 29 9 20 0.812

 Female 18 5 13

Symptom, n

 Dyspnea

  Yes 19 8 11 0.128

  No 28 6 22

 Chest tightness

  Yes 12 4 8 0.731

  No 35 10 25

 Chest pain

  Yes 12 6 6 0.076

  No 35 8 27

 Cough

  Yes 20 7 13 0.501

  No 27 7 20

 Hemoptysis

  Yes 5 2 3 0.627

  No 42 12 30

 Fever

  Yes 6 2 4 1.000

  No 41 12 29

D-dimer level, n

 Abnormal 39 9 30 0.087

 Normal 7 4 3

Location, n

 With PT involved 14 11 3 < 0.001*

  PT only 2 1 1

  PT and RPA 3 3 0

  PT and LPA 1 1 0

  PT, RPA, and LPA 8 6 2

 Without PT involved 33 3 30

  RPA 16 2 14

  LPA 6 1 5

  RPA and LPA 11 0 11

Non-enhanced CT value (HU) 36 (18–63) 34 (18–47) 39 (24–63) 0.062

 < 36, n 21 8 13 0.263

 ≥ 36, n 26 6 20

Enhanced CT value (HU) 49 (26–76) 67 (31–76) 45 (26–64) < 0.001*

 < 49, n 23 3 20 0.024*

 ≥ 49, n 24 11 13

ΔCT value (HU) 5 (0–44) 25 (13–44) 4 (0–18) < 0.001*

 < 20, n 36 3 33 < 0.001*

 ≥ 20, n 11 11 0

SUVmax 2.0 (0.8–17.2) 8.9 (3.0–17.2) 1.8 (0.8–3.7) < 0.001*

 < 2.0, n 21 0 21 < 0.001*

 ≥ 2.0, n 36 14 12

PAS pulmonary artery sarcoma, PTE pulmonary thromboembolism, PT pulmonary trunk, RPA right pulmonary artery, LPA left pulmonary artery

*Indicated statistically significant
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of 62  years (range 15–88  years). PAS and PTE mainly 
presented dyspnea, chest tightness, chest pain, cough, 
hemoptysis, and fever, of which dyspnea and cough were 
the most common. Blood D-dimer examinations were 
performed in 13 patients with PAS and in all patients 
with PTE, and the abnormal results were found in 9 
PAS patients (69.2%) and 30 PTE patients (90.9%). Pul-
monary trunk (PT) involvement was found in 78.6% 
(11/14) PAS patients and 9.1% (3/33) PTE patients. 
Compared with PTE, PAS more frequently occurred in 
younger age (P = 0.011) and involved with PT (P < 0.001). 
No significant differences in gender, clinical symptom, 
and D-dimer level were found between the two groups 
(P > 0.05).

18F‑FDG PET/CT and CTPA between PAS and PTE
The median SUVmax of PAS and PTE was 8.9 (range 3.0–
17.2) and 1.8 (range 0.8–3.7), respectively (Figs. 1, 2, 3, 4). 
The SUVmax of PAS was significantly higher than that of 
PTE (P < 0.001, Fig. 5a). Based on the ROC analysis, the 
best cutoff value of SUVmax for the differential diagnosis 
of PAS and PTE was 2.9, the area under the curve (AUC) 
was 0.996 (95% CI = 0.984–1.000) (Fig. 5b), and the sensi-
tivity and specificity were 100.0% and 93.9%, respectively.

The median non-enhanced CT values in PAS and 
PTE groups were 34 HU (range 18–47 HU) and 39 HU 
(range 24–63 HU), respectively, and no significant differ-
ence was noted (P > 0.05). Among all 47 cases, 36 cases 
displayed mild enhancement with ΔCT < 20 HU, and 11 
cases showed severe enhancement with ΔCT ≥ 20 HU. 
The median enhanced CT values in PAS and PTE groups 
were 67 HU (rang, 31–76 HU) and 45 HU (range 26–64 

HU), respectively, and the median ΔCT values were 25 
HU (range 13–44 HU) and 4 (range 0–18 HU), respec-
tively. There were significant differences in enhanced CT 
(P < 0.001, Fig.  6a) and ΔCT (P < 0.001, Fig.  6b) values 
between the two groups. Based on the ROC analysis, the 
best cutoff values of enhanced CT and ΔCT for the dif-
ferential diagnosis of PAS and PTE were 63 HU and 12 
HU, respectively, and the area under the curve (AUC) 
was 0.817 (95% CI = 0.643–0.992) (Fig.  6c) and 0.985 

Fig. 1 a PAS in a 52-year-old man involving PT and RPA (solid arrows) with intense FDG uptake (SUVmax: 10.7) on the MIP, axial PET, and fused PET/
CT images, and filling defect on the CTPA image. b PTE in a 64-year-old man involving RPA (dotted arrows) with mild FDG uptake (SUVmax: 1.1) on 
the MIP, axial PET, and fused PET/CT images, and filling defect on the CTPA image

Fig. 2 PAS in a 37-year-old woman involving PT and RPA (solid 
arrows) with moderate FDG uptake (SUVmax: 3.0) on the MIP, axial 
PET, and fused PET/CT images, and filling defect on the CTPA image
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(95%CI = 0.959–1.000) (Fig.  6d), respectively. The sen-
sitivity and specificity of enhanced CT were 71.4% and 
93.9%, respectively, and the sensitivity and specificity of 
ΔCT were 100% and 87.9%, respectively.

Correlation between PET/CT parameters and clinical 
and CT data in PAS
Detailed characteristics of the 14 patients with PAS 
were summarized in Table  2. The median SUVmax of 

Fig. 3 A 44-year-old woman detected with the coexistence of PAS involving PT, RPA, and LPA with SUVmax of 6.2 (solid arrows), and PTE involving 
LPA with SUVmax of 1.6 (dotted arrows) on FDG PET/CT and CTPA images

Fig. 4 PAS in a 67-year-old man involving PT, RPA, and LPA (solid arrows) with SUVmax of 11.3 on the MIP, axial PET, and fused PET/CT images and 
filling defect on the CTPA image, with the metastases of right lung (arrowheads) on the MIP, axial PET, CT, and fused images and mediastinal and 
right hilar lymph nodes
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Fig. 5 (a) The difference in SUVmax between PAS and PTE groups (P < 0.001). (b) Using ROC to identify the best cutoff value of SUVmax for 
distinguishing PAS from PTE

Fig. 6 The differences in enhanced CT (a) and ΔCT (b) values between PAS and PTE groups (P < 0.001). Using ROC to identify the best cutoff value 
of enhanced CT (c) and ΔCT (d) for distinguishing PAS from PTE, respectively
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early and advanced stages was 7.5 (range 3.0–13.8) and 
13.8 (range 9.8–17.2), respectively, and significant dif-
ference was observed (P = 0.022, Fig. 7a). SUVmax was 
positively related to enhanced CT (r = 0.645, P = 0.013, 
Fig.  7b) and ΔCT (r = 0.702, P = 0.005, Fig.  7c) values. 
Moreover, SUVmax had no association with age, gen-
der, symptom, D-dimer level, lesion location, and non-
enhanced CT value (P > 0.05).

Except for the measurement of metabolic volume in 
one patient influenced by the physiological FDG uptake 
of heart, the median MTV and TLG of the remaining 
13 patients were 12.1 (range 5.4–26.8) and 62.9 (range 
10.7–142.0), respectively. No significant association 

was found between MTV (or TLG) and clinical or CT 
findings (P > 0.05).

Follow‑up of PAS
During the follow-up period, 2 patients were lost to fol-
low-up. Among the rest 12 patients, surgical treatment 
was performed in 5 patients, non-surgical treatment 
was performed in 5 patients, including chemotherapy, 
radiotherapy, and immunotherapy, and no treatment 
was in 2 patients. Disease progression was found in 11 
out of 12 patients including 10 deaths, and stable con-
dition was showed in one case. All 10 deaths were not 
owing to surgery but disease-related.

Table 2 Detailed characteristics of the 14 patients with PAS

M male, F female, N normal, A abnormal, PT pulmonary trunk, RPA right pulmonary artery, LPA left pulmonary artery, OS overall survival
# To the end of December 2021

Patient no. Age (years) Gender D‑dimer level Tumor location Tumor 
staging

Enhanced 
CT value 
(HU)

ΔCT 
value 
(HU)

SUVmax MTV TLG OS (months)

1 57 M N LPA II 66 21 7.2 26.8 114.2 3.0

2 33 F A RPA I 67 26 8.0 12.1 55.0 21.0

3 69 F N PT, RPA, and LPA III 76 40 16.4 7.6 62.9 0.2

4 57 M N PT, RPA, and LPA III 68 21 9.8 – – 1.0

5 40 M A PT I 65 23 7.7 14.4 57.2 16.0

6 69 M A PT and RPA II 67 39 13.8 11.2 90.8 10.0#

7 39 M A RPA II 73 44 13.4 9.8 73.2 44.0

8 67 M A PT, RPA, and LPA IV 53 19 11.3 7.5 50.0 censored

9 44 F A PT, RPA, and LPA I 73 38 6.1 17.9 60.6 censored

10 52 M A PT, RPA, and LPA II 63 33 10.7 23.7 142.0 11.0#

11 27 F A PT and LPA IV 72 39 17.2 10.7 114.8 5.0

12 37 F N PT and RPA I 31 13 3.0 5.4 10.7 15.0

13 47 M - PT and RPA II 47 24 4.0 14.9 35.1 14.0

14 56 M A PT, RPA, and LPA II 35 15 7.0 21.8 81.0 2.0

Fig. 7 The difference in SUVmax between early and advanced stages of PAS (a, P = 0.022). The correlation of SUVmax with enhanced CT (b, 
r = 0.645, P = 0.013) or ΔCT (d, r = 0.702, P = 0.005) values
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The follow-up duration was 11.8 ± 12.2 months, rang-
ing from 0.2 to 44.0 months.

Univariate Cox regression analysis showed that only 
D-dimer level (P = 0.038) and tumor staging (P = 0.019) 
were significantly associated with OS (P < 0.05, Table 3). 
Kaplan–Meier survival analysis presented that the 
median OS was 10.5  months, and 12-month and 
24-month OS rates were 58.0% and 12.0%, respectively 
(Fig. 8).

Discussion
The current study showed that PAS patients were sig-
nificantly younger than PTE patients, and there was no 
sex discrimination, which was similar to the literatures 
reported previously [10, 11]. PAS and PTE presented 
similar symptoms in our and previous studies [10, 12], 
including dyspnea, chest tightness, chest pain, cough, 
hemoptysis, fever, and so on, thus it was very difficult to 
distinguish PAS from PTE based on clinical symptoms. 

Besides, Guo et al. reported that D-dimer was within the 
normal range in 9 patients with PAS [13]. Li et al. found 
that D-dimer was elevated in 16 of 21 patients with PAS 
[12]. Our study showed that abnormal D-dimer levels 
were existed in 9 of 13 PAS patients and 30 of 33 PTE 
patients, which demonstrated that the routine labora-
tory test of D-dimer didn’t show good diagnostic efficacy. 
Lastly, although PT and right pulmonary artery (RPA) 
were much more commonly involved by PAS, as previ-
ously reported [12], we found that PAS more frequently 
involved PT. Thus, pulmonary artery malignancies 
should be listed in the differential diagnosis in the case of 
lesion invasion into PT.

CTPA is the most common imaging modality for 
patients with pulmonary artery diseases. Filling defects 
within the pulmonary artery are easily detected on 
CTPA. However, due to the rare and fatal nature of PAS, 
some clinicians and radiologists don’t know enough 
about it, which is easily misdiagnosed as PTE. Ito et  al. 
reported [14] that there was no significant difference in 
enhanced CT value between PAS and PTE. Conversely, 
significant differences were observed in the enhanced CT 
and ΔCT values between the two groups in this study. 
We assume that CT enhancement can reflect the hemo-
dynamic characteristics of lesions, which is used to eval-
uate the malignancy and invasion of tumors [15, 16].

18F-FDG PET/CT has been reported to be useful in 
distinguishing PAS from PTE based on SUVmax. Ito et al. 
reported that the SUVmax of 3 PAS cases (7.6 ± 2.2) was 
significantly higher than that of 10 PTE cases (2.3 ± 0.4) 
[14]. Xi et al. reported the obvious difference in SUVmax 
observed between 11 PAS patients (11.1 ± 4.9) and 9 PTE 
patients (2.3 ± 0.4) [17]. Our study also displayed that the 
SUVmax of 14 PAS patients was significantly higher than 
that of 33 PTE patients. Moreover, Li et al. demonstrated 
that 13 out of 14 PAS cases had increased FDG uptake 
ranging from 2.8 to 15.4, and one case was regarded as 
FDG-negative [12]. Rosales Castillo et al. also illustrated 
that one PAS case with low FDG uptake was misdiag-
nosed as PTE [18]. For the current study, one case with 
PAS also displayed relatively low FDG uptake and the 
SUVmax was 3.0. Poor or low FDG uptake in PAS was 
possibly attributable to low malignant cellularity and 
abundant thrombus and fibrous tissue [19, 20]. Moreo-
ver, increased FDG uptake in PTE was also reported [21]. 
The thrombus consisted of organized tissue and inflam-
matory cells, and high FDG uptake was possibly related 
to the numbers of macrophages or neutrophils [22, 23]. 
Therefore, the overlap of glucometabolism in the two 
groups should be kept in mind in the clinical practice.

At present, the sample size of the studies about PET/
CT in PAS was quite limited, mostly less than 15 patients 
[11]. There is still no report about the association 

Table 3 Univariate Cox proportional hazards regression for OS in 
the patients with PAS

*Indicated statistically significant

HR hazard ratio, CI confidence interval

Variables Univariate analysis

P value HR 95% CI

Age 0.079 7.283 0.797–66.522

Gender 0.650 0.735 0.194–2.783

D-dimer 0.038* 0.161 0.029–0.906

Location 0.164 4.611 0.536–39.678

Tumor staging 0.019* 8.933 1.444–55.275

Non-enhanced CT value 0.246 2.291 0.564–9.298

Enhanced CT value 0.538 0.634 0.149–2.705

ΔCT value 0.088 0.158 0.019–1.312

SUVmax 0.686 0.746 0.181–3.075

MTV 0.340 2.093 0.459–9.544

TLG 0.719 0.761 0.172–3.371

Fig. 8 The Kaplan–Meier curve of OS in patients with PAS
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between 18F-FDG PET/CT metabolic parameters and 
clinical and radiological features in PAS. For this study, 
SUVmax, MTV, and TLG of PAS were investigated with 
age, gender, D-dimer level, tumor location, staging, and 
CT values, and the results showed that only SUVmax 
was associated with tumor staging and enhanced CT and 
ΔCT values. Furthermore, combined the SUV > 2.9 with 
ΔCT > 12 HU in this study, the sensitivity and specificity 
of diagnosing PAS can reach 100%.

Surgical resection is the most common therapy for 
PAS, but the prognosis is still very poor [24]. Our study 
showed that the median OS time was 10.5 months, simi-
lar to the study of Li et al. [12]. Univariate Cox analysis 
demonstrated that only D-dimer level and tumor stag-
ing were associated with OS. However, multivariate Cox 
analysis was not further analyzed owing to the small sam-
ple. It is proposed that timely diagnosis as well as com-
plete surgical resection can improve the prognosis of the 
disease [12, 25]. Despite the fact that PET/CT metabolic 
parameters were not associated with OS in this study, the 
utility of 18F-FDG PET/CT can effectively reduce a delay 
in diagnosis, accurately detect the involved extent of 
tumor, and quickly assist clinicians to select the suitable 
treatment, which is helpful to improve the prognosis.

There are also some limitations to this study. Firstly, 
the sample size was small, and further large-scale studies 
of 18F-FDG PET/CT in this kind of rare tumor are war-
ranted. Secondly, there are many pathological subtypes of 
PAS, including intimal sarcoma, leiomyosarcoma, undif-
ferentiated pleomorphic sarcoma, and others that could 
not be subtyped. The role of FDG PET/CT in different 
pathological subtypes of PAS should be further investi-
gated. Finally, tumor embolism is also the common dis-
ease of pulmonary artery. The comparison of FDG PET/
CT among PAS, PTE, and tumor embolism should be 
explored in future study.

Conclusions
Most PAS displayed high glucose metabolism, and SUV-
max of 18F-FDG PET/CT was a useful imaging modality 
for distinguishing PAS from PTE. SUVmax was associ-
ated with tumor staging and enhanced CT and ΔCT val-
ues. The role of FDG PET/CT in predicting the prognosis 
of PAS should be explored in the large-scale studies.

Abbreviations
PAS: Pulmonary artery sarcoma; PTE: Pulmonary thromboembolism; OS: Over-
all survival; SUVmax: Maximum standard uptake value; MTV: Metabolic tumor 
volume; TLG: Total lesion glycolysis; CTPA: Computed tomography pulmonary 
angiography; HU: Hounsfield units; ROC: Receiver operating characteristic; 
AUC : Area under the curve; PT: Pulmonary trunk; RPA: Right pulmonary artery; 
LPA: Left pulmonary artery.

Acknowledgements
Not applicable.

Author contributions
LJ and LW designed the study, JR, HL, QZ, and EL collected and analyzed the 
data, JR and HL performed the statistical analysis, BZ and YH analyzed the 
pathological results, and LJ, LW, JR, and HL wrote the manuscript. All authors 
read and approved the final manuscript.

Funding
This work was supported by the fund from the National Natural Science Foun-
dation of China (81971645 and 82000059), Guangdong Provincial People’s 
Hospital (KY0120211130), and Shanghai Shenkang Hospital Development 
Center (SHDC2020CR4021).

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This retrospective study was approved by the institutional ethics committee of 
Guangdong Provincial People’s Hospital or Shanghai Pulmonary Hospital, and 
the informed consent was waived.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 PET Center, Department of Nuclear Medicine, Guangdong Provincial People’s 
Hospital, Guangdong Academy of Medical Sciences, 106 Zhongshan Er Road, 
Guangzhou 510080, China. 2 Department of Cardio-Pulmonary Circulation, 
Shanghai Pulmonary Hospital, School of Medicine, Tongji University, 507 
Zhengmin Road, Shanghai 200433, China. 3 Department of Pathology, Guang-
dong Provincial People’s Hospital, Guangdong Academy of Medical Sciences, 
Guangzhou, China. 4 Department of Pathology, Shanghai Pulmonary Hospital, 
School of Medicine, Tongji University, Shanghai, China. 5 Guangdong Provincial 
Key Laboratory of Artificial Intelligence in Medical Image Analysis and Applica-
tion, Guangzhou, China. 

Received: 24 January 2022   Accepted: 23 March 2022

References
 1. Kaplinsky EJ, Favaloro RR, Pombo G, Perrone SV, Vigliano CA, Schnidt JL, 

et al. Primary pulmonary artery sarcoma resembling chronic thromboem-
bolic pulmonary disease. Eur Respir J. 2000;16:1202–4.

 2. Levy E, Korach A, Amir G, Milgalter E. Undifferentiated sarcoma of the 
pulmonary artery mimicking pulmonary thromboembolic disease. Heart 
Lung Circ. 2006;15:62–3.

 3. Coli A, Parente P, Bigotti G. Pulmonary artery sarcoma: an insidious tumor 
still diagnosed too late. Analysis of the literature and report of a case. J 
Exp Clin Cancer Res. 2007;26:151–6.

 4. Sandhu A, Yates TJ, Kuriakose P. Pulmonary artery sarcoma mimicking a 
pulmonary embolism. Indian J Cancer. 2008;45:27–9.

 5. Zheng YC, Duan XJ, Wang HY, Zhao SH. Pulmonary artery osteosarcoma 
masquerading as pulmonary thromboembolism: the role of multimodal-
ity imaging. Esc Heart Fail. 2021;8:5565–7.

 6. Chun IK, Eo JS, Paeng JC, Kim DW, Chung JK, Lee DS. Pulmonary artery 
sarcoma detected on F-18 FDG PET/CT as origin of multiple spinal metas-
tases. Clin Nucl Med. 2011;36:E87–9.

 7. Kessler A, Son H. Pulmonary artery angiosarcoma on 18F-FDG PET/CT 
masquerading as pulmonary embolism. Clin Nucl Med. 2015;40:82–4.



Page 10 of 10Ren et al. EJNMMI Research           (2022) 12:18 

 8. Li J, Zhao Q, He L, Zhuang X, Li F. Primary pulmonary artery sarcoma on 
dual-time point FDG PET/CT imaging. Clin Nucl Med. 2016;41:656–8.

 9. Funauchi Y, Takase T, Miyoshi T, Miyashita N, Kimura M, Nakazawa G. The 
Diagnosis and treatment of primary pulmonary artery sarcoma: two case 
reports. Intern Med. 2021.

 10. Kim C, Kim MY, Kang JW, Song JS, Lee KY, Kim SS. Pulmonary artery inti-
mal sarcoma versus pulmonary artery thromboembolism: CT and clinical 
findings. Korean J Radiol. 2018;19:792–802.

 11. Lee EJ, Moon SH, Choi JY, Lee KS, Choi YS, Choe YS, et al. Usefulness 
of fluorodeoxyglucose positron emission tomography in malignancy 
of pulmonary artery mimicking pulmonary embolism. ANZ J Surg. 
2013;83:342–7.

 12. Li J, Liu L, Song LX, Zhang YH, Liu Y, Gu S, et al. Clinical Features and 
Outcomes of Pulmonary Artery Sarcoma. Heart Lung Circ. 2021;31:230–8.

 13. Guo W, Zhang W, Huang X, Liang Y, Gan H, Chen D, et al. [Clinical charac-
teristics of 9 patients with pulmonary artery sarcoma]. Zhonghua Xin Xue 
Guan Bing Za Zhi. 2014;42:38–42.

 14. Ito K, Kubota K, Morooka M, Shida Y, Hasuo K, Endo H, et al. Diagnostic 
usefulness of 18F-FDG PET/CT in the differentiation of pulmonary artery 
sarcoma and pulmonary embolism. Ann Nucl Med. 2009;23:671–6.

 15. Jin ZG, Wu YJ, Wang YF, Pu ZT, Wang J, Li DS, et al. Multislice computed 
tomography performance in differential diagnosis of high-density 
thymic cyst and thymoma in lesions less than 3 cm. Thorac Cancer. 
2018;9:1300–4.

 16. Li Y, Li Y, Huang Y, Wu X, Yang Z, Wu C, et al. Usefulness of (18)F-FDG PET/
CT in treatment-naive patients with thymic squamous cell carcinoma. 
Ann Nucl Med. 2021;35:1048–57.

 17. Xi XY, Gao W, Gong JN, Guo XJ, Wu JY, Yang YH, et al. Value of F-18-
FDG PET/CT in differentiating malignancy of pulmonary artery from 
pulmonary thromboembolism: a cohort study and literature review. Int J 
Cardiovasc Imaging. 2019;35:1395–403.

 18. Rosales Castillo JJ, Garcia L, Bastidas JF, Bronte A, Garcia-Velloso MJ. 
Pulmonary artery sarcoma with low 18F-FDG uptake. Clin Nucl Med. 
2021;46:e127–8.

 19. Watanabe K, Shinkai M, Kaneko T. Autopsy case of pulmonary artery 
sarcoma forming aneurysm without FDG uptake. Arch Bronconeumol. 
2016;52:535–6.

 20. Takauchi T, Murai R, Musiake K, Akaike Y, Hirayama M, Ueda A, et al. 
Pedunculated pulmonary artery intimal sarcoma with poor uptake in 
18F-FDG PET/CT: a case report. J Cardiol Cases. 2021;24:110–3.

 21. Flavell RR, Behr SC, Brunsing RL, Naeger DM, Pampaloni MH. The inci-
dence of pulmonary embolism and associated FDG-PET findings in IV 
contrast-enhanced PET/CT. Acad Radiol. 2014;21:718–25.

 22. Kubota R, Yamada S, Kubota K, Ishiwata K, Tamahashi N, Ido T. Intratu-
moral distribution of fluorine-18-fluorodeoxyglucose in vivo: high accu-
mulation in macrophages and granulation tissues studied by microauto-
radiography. J Nucl Med. 1992;33:1972–80.

 23. Zhuang H, Alavi A. 18-fluorodeoxyglucose positron emission tomo-
graphic imaging in the detection and monitoring of infection and inflam-
mation. Semin Nucl Med. 2002;32:47–59.

 24. Chan EY, Reardon MJ. Endarterectomy for pulmonary artery sarcoma: Too 
much, too little, or just right? J Thorac Cardiovasc Surg. 2018;155:1116–7.

 25. Chong S, Kim TS, Kim BT, Cho EY, Kim J. Pulmonary artery sarcoma mim-
icking pulmonary thromboembolism: integrated FDG PET/CT. AJR Am J 
Roentgenol. 2007;188:1691–3.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Clinical utility of 18F-FDG PETCT imaging in patients with pulmonary artery sarcoma
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Materials and methods
	Patients
	18F-FDG PETCT scan
	PETCT imaging analysis
	Computed tomography pulmonary angiography (CTPA)
	Follow-up
	Statistical analysis

	Results
	Clinical characteristics between PAS and PTE
	18F-FDG PETCT and CTPA between PAS and PTE
	Correlation between PETCT parameters and clinical and CT data in PAS
	Follow-up of PAS

	Discussion
	Conclusions
	Acknowledgements
	References


