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Abstract

Background: Pleuropulmonary blastoma (PPB) is the most common primary lung neoplasm of
infancy and early childhood. Given the rarity of PPB, the role of positron emission tomography
(PET) and bone scintigraphy (bone scans) in diagnostic evaluation and surveillance has not been
documented to date. Available PET and bone scan data are presented in this study.

Procedures: Patients with PPB enrolled in the International PPB/D/CER1 Registry and
available PET imaging and/or bone scan reports were retrospectively abstracted.

Results: On retrospective analysis, 133 patients with type 11 and 111 (advanced) PPB were
identified with available report(s) (PET scan only=34, bone scan only=83, and both bone scan
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and PET=16). All advanced primary PPB (n=11) and recurrent (n=8) tumors prior to treatment
presented with 18F-fluorodeoxyglucose (FDG)-avid lesions with median maximum standardized
uptake values of 7.4 and 6.7, respectively. False positive FDG uptake in the thorax was noted
during surveillance (specificity — 59%). Bone metastases were FDG-avid prior to treatment.
Central nervous system metastases were not discernable on PET imaging. Sensitivity and
specificity of bone scans for metastatic bone disease were 89% and 92%, respectively. Bone
scans had a negative predictive value of 99%, although positive predictive value was 53%. Four
patients with distant bone metastases had concordant true positive bone scan and PET.

Conclusion: Primary, recurrent, and/or extracranial metastatic PPB presents with an FDG-avid
lesion on PET imaging. Additional prospective studies are needed to fully assess the utility of
nuclear medicine imaging in surveillance for patients with advanced PPB.

Keywords

Pleuropulmonary blastoma; Type Il PPB; Type 111 PPB; PET; Bone Scan; DICER1 ; DICERI-
Related Tumor Predisposition

INTRODUCTION

Pleuropulmonary blastoma (PPB) is the most common primary malignant lung neoplasm of
infancy and early childhood. PPB has the potential to progress from a purely cystic lesion
(type | PPB) to a high-grade primitive sarcoma with either mixed cystic and solid features
(type 11 PPB) or to a solid lesion (type I1l PPB). Since type Il and |11 PPB have a propensity
to metastasize to bonel, Technetium 99m-methylenedisphosphonate skeletal scintigraphy
scan (bone scan) has been utilized as part of the staging of advanced (type 11 and 111) PPB.
In contrast, type | PPB has not been shown to present with metastatic disease and given its
cystic nature?, bone scans have not been recommended.

The International PPB (now PPB/D/CERI) Registry (the Registry) was established in 1987
with the goal of investigating and improving outcomes for children diagnosed with this
rare tumor.3 As the Registry evolved, imaging guidelines were provided which included
consideration of bone scan and/or 18F-fluorodeoxyglucose (FDG) positron emission
tomography (PET)/computed tomography (CT) scan, based on institutional availability, at
diagnosis, week 16, week 28, and at the end of therapy for patients with type Il or 11 PPB.
Although Registry guidelines are provided, the ultimate imaging course is at the discretion
of the treating institution.

PET/CT is a highly sensitive and specific imaging modality used to stage other pediatric
malignancies.?° In children with other types of sarcomas, PET has been shown to provide
important additional information in comparison to other imaging modalities (ultrasound,
CT, MRI and bone scan).8 However, to date, data describing the role of PET/CT in PPB
are limited to case reports.”8 Due to the fact that PPB is uncommon in relation to other
malignancies in childhood, the role of PET/CT or PET/MRI and bone scan in diagnostic
evaluation/staging and surveillance has not been well established or documented. The
purpose of this study is to describe and compare PET and bone scintigraphy imaging
observations in patients with advanced PPB from the Registry.

Pediatr Blood Cancer. Author manuscript; available in PMC 2023 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hagedorn et al. Page 3

METHODS

Individuals of any age with suspected PPB were enrolled in the Registry. Enrollment began
at the induction of the Registry in 1987 and included retrospective enrollment for patients
diagnosed as early as 1973. Written informed consent and assent (when applicable) were
obtained. All study procedures were approved by the Children’s Minnesota institutional
review board and relevant human subjects’ committees (protocol #1611-130, #0909-082,
#98107, ClinicalTrials.gov identifier: NCT03382158). This analysis was restricted to
individuals with initial diagnoses of type Il or 111 PPB. All imaging evaluations and
treatment decisions remained at the discretion of the individual treatment teams. All imaging
records relevant to PPB diagnosis and surveillance were requested from the patient’s
primary treating institutions and, when applicable, from additional treating institutions.
Imaging records for each individual patient were retrospectively abstracted. Follow up was
attempted annually.

All suspected PPBs referred to the Registry are reviewed by a Registry pathologist. In
cases where central review could not distinguish between type 11 and type Il1, a diagnosis
of type 1I/111 PPB, not otherwise specified was reported and grouped with type 11 for
this analysis. Upon central pathology confirmation, patients were included in this study if
they had undergone a PET/CT, PET/MRI, and/or planar bone scan and the corresponding
imaging report(s) was submitted to the Registry.

Data from the clinical imaging reports from the treating institutions were systematically
extracted by Registry personnel and correlated with clinical status of the patient. All
imaging reports for this study were centrally reviewed by a Registry radiologist (KNH).
Findings were collated for each scan. Extracted PET data included the size, location, and
corresponding maximum standardized uptake values (SUV,x) Of all identified lesions.
When data were missing, subjective descriptions were reported. For bone scans, radiotracer
uptake and whether bone metastases were present on conventional imaging (X-ray, CT
and/or MRI) were abstracted from radiology reports. The following general information
was also included: sex, age at diagnosis, year of diagnosis, country of origin, initial PPB
diagnosis and number of scans; these were collected for each participant and were evaluated
using standard descriptive statistics. Clinical course and outcome were ascertained for each
participant.

Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV)
were calculated, when applicable. For PET scans to qualify for comparison, the patient could
not be undergoing treatment (chemotherapy or radiation). True positive (TP), false positive
(FP), true negative (TN), and false negative (FN) classification were defined for PET and
bone scan (Table 1). For PET scans, when assessing the primary disease site, five clinical
contexts were compared: diagnosis pre-resection, diagnosis post-resection with macroscopic
residual disease, post-resection with no residual disease, surveillance, and recurrence pre-
treatment. Both bone and central nervous system (CNS) metastases were assessed at both
diagnosis and disease progression prior to initiation of treatment. For bone scans, each
patient was classified once overall with one or more TP, FP, or FN resulting in the respective
categorization regardless of whether other scans were TN. Abnormal uptake at the site of

Pediatr Blood Cancer. Author manuscript; available in PMC 2023 November 01.


http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT03382158

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hagedorn et al. Page 4

prior thoracotomy was not considered to be a FP finding on bone scan. Classification was
undertaken with careful attention to outcome data as bone metastases and recurrent disease
are known to be associated with a dismal prognosis.

RESULTS

There were 605 patients with central pathology confirmation of PPB who were enrolled in
the Registry; 348 of whom were diagnosed with type Il or 111 PPB. Through retrospective
review, 133 patients with type 11 or 11l PPB with either FDG PET/CT or FDG PET/MRI
(referred to as PET from here forward) scan or bone scan or both were identified (Fig. 1).
All included bone scans were planar and no single photon emission computed tomographic
(SPECT)/CT scans were identified. All PET scans had corresponding anatomical imaging
(CT or MRI). Demographic information related to participants is included in Table 2. Bone
scan(s) and/or PET scan(s) were available for Registry participants who underwent treatment
from 1983 to 2022. Among those included, 34 had a PET scan only, 83 had a bone scan
only, and 16 had both PET and bone scan(s). When considering the number of scans per
patients 52% (26/50) underwent more than one PET with a maximum of 10 and 46% (46/99)
underwent more than one bone scan with a maximum of 16. Females represented 56%
(75/133) of the cohort, and most participants were from the United States. Median age at
diagnosis was 36 months (range: 3 — 235).

A total of 118 PET-based imaging studies (110 PET/CT and 8 PET/MRI) were performed in
50 patients. PET scans were performed at initial diagnosis or during primary treatment in 36
patients, during surveillance in 16 patients and at time of disease relapse in 16 patients. A
total of 233 bone scans were performed in 99 patients. Bone scans were performed at initial
diagnosis or during primary treatment in 93 patients, during surveillance in 31 patients and
at relapse in 15 patients. A summary of the relative SUVnax Values for each clinical context
can be found in Table 3.

PET - Diagnosis
When considering the 36 patients with PET scans obtained at diagnosis or during primary
treatment, 11 patients with type 1l or 11l PPB underwent PET scan prior to resection and
chemotherapy. The remaining 25 patients had scans that were obtained following resection
and/or during chemotherapy. FDG-avid lesions at the primary tumor site were reported in
all 11 patients (all TP; sensitivity — 100%) (Table 3). SUVyax Values were reported in nine
patients ranging from 2 to 16.2 with a median SUV .« 0f 7.4. The other two patients had
FDG-avid lesions without reported SUV 5« Values. The lesions were subjectively described;
“marked FDG avidity” and “intense uptake seen within the large left chest mass”.

Of the patients with PET at diagnosis, two had subsequent PET evaluation during
neoadjuvant chemotherapy. Both patients demonstrated metabolic response to chemotherapy
with reduction of SUV 5% of 77% (13 to 3) and 61% (6.4 to 2.5), respectively. The
comparative size reduction, per RECIST 1.1 criteria®, was 40% (10 to 6 cm) and 37%

(5.1 to 3.2 cm), respectively.
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Four patients with type 11 or 111 PPB underwent partial tumor resection and were evaluated
by postoperative PET prior to initiation of chemotherapy. FDG-avid lesions at the site of
residual disease were reported in all four (sensitivity - 100%) patients with median SUV s«
of 4.6 (range: 3.3 -7).

Postoperative PET scans were performed in six patients with upfront gross total resection
and pathologically confirmed negative margins. FDG uptake at the surgical site was visible
in 67% (4/6) of patients reflecting expected post-operative changes. The SUV pax Was
measured near the postoperative sites in two patients with values of 2.8 and 1.5, respectively.
The reports of the two additional patients included a subjective description of mild uptake
near the postoperative site. The other two patients had no reported increased FDG uptake.

PET — Recurrence/Surveillance

Eight patients were identified who had PET imaging at the time of pathologically confirmed
recurrent PPB in the chest. In all eight patients (all TP; sensitivity - 100%), PET-avid lesions
at the site of recurrent disease were noted with a median SUV o Of 6.1 (range: 1.6 —

12.7) (Table 3). Notably, recurrent disease was identified in one patient while asymptomatic.
PET/MRI demonstrated FDG-avid recurrent disease in the right middle lobe with a SUV pax
of 6. Fig. 2A represents surveillance PET findings prior to detection of recurrent disease
and Fig. 2B represents the asymptomatic detection of an FDG-avid lesion. Additionally,

one patient had increased FDG activity (SUVyax Of 2) at the right hemidiaphragm and
non-FDG-avid, nodular right pleural enhancement with right pleural effusion concerning
for recurrent disease. Despite not undergoing surgical evaluation, the patient was treated
with chemotherapy. This case was deemed indeterminate for recurrence given the lack of
pathologically confirmed disease. The patient remains in remission 180 months from initial
PPB diagnosis.

Overall, 27 PET scans were performed in 16 patients during surveillance after original
diagnosis, resection, and treatment of type 11 or 111 PPB (13 patients) or following treatment
of recurrent PPB (3 patients). Five of 16 (31%) patients had one or more scans with FP

FDG uptake at or near the site of original disease (specificity — 69%) with a median SUV pax
of 3 (range 1.3 — 5.3). The remaining 11 patients had TN PET at the time of surveillance
imaging, and none had evidence of disease on conventional imaging.

PET - Identification of metastatic disease

Three patients with distant bone metastases at diagnosis underwent PET imaging prior

to surgery and chemotherapy. All three patients had FDG-avid metastatic lesions (all TP;
sensitivity —100%) (Table 3). The median SUV 4% Of the metastatic lesions was 2.5 (range
2 — 3.8). Bone metastases were present in two patients at the time of tumor relapse. FDG-
avid metastatic lesions were identified in both patients (both TP; sensitivity - 100%) with
SUVax Of 2.9 and 3.4, respectively. In all five patients, lesions suspicious for malignancy
were noted on other imaging modalities. No false positive distant bone FDG uptake was
noted.

Three patients underwent PET/CT with central nervous system metastasis. In each of
these patients, there were no reported FDG-avid lesions (all FN) although 2 demonstrated
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decreased uptake at the site of the lesion compared to surrounding brain parenchyma. No
SUV values were available from the reports. One patient had a PET/CT that demonstrated a
large metastasis in the right occipital lobe with relatively low uptake. Follow-up brain MRI
demonstrated a multiloculated cystic lesion of the right occipital lobe, a small lesion in the
parietal lobe, and leptomeningeal disease. Another patient had multiple enhancing lesions
on MRI with no evidence of corresponding abnormal FDG uptake on subsequent PET scan.
The final patient had an area of relatively decreased uptake in left parietal lobe thought to be
secondary to prior surgery. MRI showed a large lesion in the parietal lobe near the site of the
previous tumor bed.

Bone Scan — Identification of metastatic disease

Overall, bone scans were performed in 99 patients. Of the patients included in this analysis,
nine had bone metastases, eight at initial diagnosis and one at relapse, and 90 had no bone
metastases. There were seven patients with a false positive result and one false negative
result. The sensitivity was 89% (8/9) and specificity was 92% (83/90) for bone scans in the
evaluation for bone metastases in patients with PPB. Positive predictive value and NPV were
53% and 99%, respectively.

Nine patients had bone metastases on other imaging modalities, eight patients (1 with type I1
and 7 with type 111 PPB) at diagnosis and one patient (type 111 PPB) at relapse. There were
eight true positive bone scans with metastatic radiotracer uptake. One patient had a false
negative bone scan despite a CT showing scattered bone metastases and a biopsy confirmed
diagnosis. Representative bone scan images with initial bone metastases at diagnosis prior to
treatment (Fig. 3A) and subsequent response to chemotherapy (Fig. 3B) of the right femur
are included.

Seven patients with at least one false positive bone scan were observed, excluding the
expected chest wall findings secondary to thoracotomy site incision. One patient underwent
biopsy without evidence of metastatic disease. Alternate diagnoses included bone contusion
or subacute infarction, fracture, and indeterminate radiotracer uptake. None of these patients
developed bone metastases. The 83 remaining patients with bone scans at diagnosis did not
have any identified bone metastases (TN).

PET and bone scan

In total, 16 patients had both PET and bone scans during their disease course. Eight had
both studies performed at similar time points. Four patients with metastatic disease had
concordant and TP bone scan and PET (Table 3). One patient had concordant FP PET and
bone scan suspicious for rib invasion. In this patient, subsequent rib resection was negative
for rib invasion by PPB on pathology. Three patients had concordant TN scans.

DISCUSSION

In this analysis, we describe the use of PET imaging and bone scans in patients with

PPB at diagnosis, during therapy and surveillance, and at relapse. Bone scans have been
used extensively in patients with types Il and 111 PPB with nearly 30% of participants
enrolled in the Registry having at least one bone scan report available. PET has been used
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less frequently (14% of patients with types Il and 11 PPB) although many patients were
diagnosed prior to PET being widely available. Half of the patients with PET scans included
in this analysis were diagnosed during or after 2017. In contrast, bone scans were widely
distributed with 50% of patients included diagnosed prior to 2007, although it is noted that
Registry ascertainment of imaging has improved over time. These data provide insight into
the role of PET in children with types Il and |11 PPB.

Our findings are supportive of the clinical utility of PET in the evaluation of patients with
types 1l and 111 PPB, although further investigation is needed. All primary and recurrent
tumors were FDG-avid with a median SUV .« 0f 7.4 and 6.1, respectively. These findings
provide evidence that type Il and 111 PPB are FDG-avid prior to initiation of therapy.

Two patients with PET imaging at diagnosis and after initiation of therapy demonstrated

a decrease of tumoral SUVyax as well as a decreased size of the tumor. Further studies

are needed to determine if semiquantitative analysis of PET (SUVyax) Can predict tumor
response or provide prognostic information related to the initiation of chemotherapy. While
these data show promise, the overall performance of PET during surveillance was mixed.
Of 16 patients who did not have confirmed recurrent disease during surveillance, five
demonstrated FDG-avid lesions in the thorax, although median SUV 35 was less (3 vs 6.1)
than that of pathologically proven recurrent PPB. Further study is needed to identify features
of recurrent disease during surveillance.

The use of PET imaging in surveillance requires further discussion. The relatively high

FP rate of PET in these patients may lead to excess biopsy, morbidity, and cost. Although
we note a specificity of 59%, it is important to note that some FP results likely reflected
post-surgical changes or other findings of nonmalignant etiology, but malignancy could
not be excluded. Clinical judgement is important and will influence the clinical utility of
PET scans. Although post-operative inflammatory changes are expected to progressively
decrease overtime, they have been shown to result in false-positive findings on PET scans
in other lung malignancies up to 6 months after resection.1? The use of radiation therapy
is another consideration when assessing results during surveillance. Radiation can result in
well-defined intense FDG uptake up to 6 months after treatment and hypermetabolic activity
may persist up to 2 years after treatment, although at lower intensity.11.12

PET imaging exposes patients to radiation, and depending on their age, anesthesia may

be needed. Children with type Il or 11 PPB already undergo approximately sixteen CT
scans during their treatment, raising concern for lifetime radiation exposure. It is not known
if diagnostic radiation further increases the risk of subsequent cancers in patients with

PPB, which is linked to germline D/CERI variants in more than 70% of individuals,!3
however, the addition of PET imaging to CT increases the overall exposure. While PET/MRI
decreases the radiation dose compared to PET/CT, this modality is not available at most
pediatric centers.

Bone metastases in PPB are rare but represent an important subset of patients that face a
dismal prognosis. Thus, early recognition plays an important role in therapeutic decision
making. In our study, the specificity of bone scans in detecting distant bone metastases was
89%. Notably, bone metastases were confirmed on conventional imaging in all patients
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including the individual with a false negative finding (pathologically confirmed). The
sensitivity of PET scans for distant bone metastases was 100%, although only five patients
with distant bone metastases had available imaging. Concordant results were noted in
patients with both bone and PET scans with bone metastases. Bone scan demonstrated a
high negative predictive value (99%) in our cohort for the detection of bone metastases,
excluding disease at diagnosis and during surveillance. Although the NPV was high, the
PPV was relatively low (53%) with FP bone scans distinguished from true bone metastases
based on conventional imaging. The relatively low PPV of bone scans may lead to additional
imaging, in contrast to PET scans not having any false positive distant bone metastases.
Notably, all bone scans were planar, and SPECT/CT may improve diagnostic accuracy
over planar imaging alone.1415> Of consideration, the use of bone scan is associated with a
lower cost and radiation dose as compared to PET. Although the negative predictive value
of bone scan is appealing, lower positive predictive value limits the utility of bone scan.
Additionally, we suspect that small sites of disease detectable by PET imaging may not be
detected by bone scan.

When available and feasible, PET may be helpful given the additional benefit of paired
anatomic imaging allowing a more comprehensive staging evaluation, the ability to
provide information related to local recurrence in the chest and potential for evaluation of
tumor response during neoadjuvant chemotherapy. In other soft tissue sarcomas, studies
have demonstrated that PET scans may be useful in prognostication and determining
histopathologic response to chemotherapy.16-19

Our study highlights three patients with CNS metastases who underwent PET imaging but
did not have corresponding relative increased tumoral FDG uptake. We hypothesize this is
due to the intense background physiologic brain FDG uptake or the tumors were too small
for accurate metabolic characterization by PET. Based on the description in the reports we
believe that metastatic lesions have similar or decreased uptake compared to the background
brain parenchyma. Because of this limitation of 18F-FDG PET, brain MRI remains a critical
component in the evaluation of advanced PPB at diagnosis and during treatment and during
surveillance. Currently, we recommend brain MRI at diagnosis of type Il or 111 PPB, at
weeks 13 and 28 during therapy, at end of therapy, and 3 months during years 1 and 2, and
at least every 6 months during year 3 following the end of therapy. Additionally, brain MRI
should be completed during staging of relapsed disease and when clinical symptoms indicate
possible CNS metastasis. Alternative PET radiotracers have been studied in CNS lesions and
may be helpful for patients with PPB and questionable or equivocal MRI findings.20:21

There are several limitations of this study. Notably, this cohort of patients underwent
imaging at the discretion of the local institution. The data presented here represents
available, not protocol-required imaging and could thus be influenced by the diagnostic
imaging preferences of the local institution. Additionally, because management of
individuals in the International PPB/D/CER1 Registry remains at the discretion of the
treating institution, time points of PET and bone scans varied among the patients, limiting
comparison data. The treating institution reports were used for abstraction, limiting the
uniformity of the data collection. The quality of imaging and reports were variable, as
imaging was completed over nearly 40 years for bone scans and 20 years for PET scans.
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Next, it is likely that the number of PET imaging or bone scans is undercounted as some
institutions may use external sites for nuclear medicine imaging. Most individuals were from
the United States leading to under representation of international patients likely because

of logistical challenges of collecting imaging data from some international institutions and
increased accessibility, specifically to PET, in the United States. To qualify as false positives,
confirmation of negative pathology was not required due to limited available data. It is
expected that pathologic confirmation would have provided a better benchmark comparison
versus conventional imaging. Finally, the data may contain referral bias as patients at risk for
or known to have recurrence may have been more likely to undergo longitudinal imaging.

Nonetheless, this represents the largest analysis of nuclear medicine imaging in PPB to
date and provides background data to support the further evaluation of PET imaging in the
staging and surveillance of children with types Il and I11 PPB. As further data are collected,
it will be important to monitor any changes in surveillance and intervention plan based on
PET imaging.

In conclusion, PET was highly sensitive in patients with type Il or 111 PPB demonstrating
FDG-avid primary, recurrent, and (non-CNS) metastatic lesions. Bone metastases can be
detected by both bone scan and PET and no false positive bone metastases were noted with
PET imaging. Brain MRI remains the standard of care for assessing for CNS metastases.
Additional prospective studies are needed to fully assess the utility of nuclear medicine
imaging for patients with advanced PPB.
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Bone scan Bone scintigraphy scans
CNS Central nervous system
CT Computed tomography
FDG 18F_fluorodeoxyglucose
FN False negative
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FP False positive
MRI Magnetic resonance imaging
NPV Negative predictive value
PET Positron emission tomography
PPB Pleuropulmonary blastoma
PPV Positive predictive value
Registry International PPB/DICERL1 Registry
SPECT Single photon emission computed tomographic
SUVmax Maximum standardized uptake values
TN True negative
TP True positive
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Enrolled patients with central
review confirmed PPB

(n = 605)

Type I or Ir PPB as first
diagnosis
(n =257)

\ 4

Patients with central review
confirmed type II/III PPB as first
diagnosis

(n = 348)

l

Patients with bone scan
and/or PET scan
reports available

(n=133)

l

PET scan only Bone scan only PET and bone scan
(n=34) (n=83) (n =16)

Fig 1.
Flow diagram of enrolled participants with centrally reviewed PPB and distribution of PET
and bone scans among type 11/111 PPB.
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Fig 2.

Representative PET/CT scans A. Surveillance PET/CT after completion of treatment for
type 1l PPB. B. Surveillance PET/CT showing detection of asymptomatic recurrent PPB in
the right hemithorax (white arrow).
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Fig 3.

Representative bone scans A. Bone scan prior to initial treatment of type 111 PPB
representing abnormal radiotracer uptake involving the left ilium (black bracket) and right
midshaft femur (black arrow). B. Bone scan during initial treatment demonstrating response
to chemotherapy with osseous metastases appearing less conspicuous.
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Table 1:

Classification of disease for PET and bone scan.

PET

True positive

Primary tumors: if an FDG-avid lesion was confirmed as tumor at pathology.
Metastatic lesions: if an FDG-avid lesion correlated with typical findings of metastasis via anatomic imaging or if the lesion
was confirmed at pathology.

False positive

FDG-avid lesion on PET without evidence of disease on other imaging modalities or pathology, excluding postoperative
changes.

True negative

Absence of FDG-avid lesion on PET with no findings of metastatic disease on other imaging modalities or pathology.

False negative

Absence of an FDG-avid lesion on PET with evidence of disease on other imaging modalities.

Bone scan

True positive

Bone metastases on both bone scan and other imaging modalities with or without pathologic confirmation.

False positive

Abnormal uptake on bone scan without correlative features on other imaging modalities or with negative pathology.

True negative

No findings of metastatic disease on bone scan or other imaging modalities.

False negative

No findings of metastatic disease on bone scan with evidence of bone metastasis on other imaging modalities or pathology.
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Table 2:

Characteristics of patients with PET only, bone scan only and both PET and bone scan.

PET only Bone Scan only PET and Bone Scan Overall
(n=34) (n=83) (n=16) (n=133)
Sex
Female, n (%) 20 (59) 46 (55) 9 (56) 75 (56)
Male, n (%) 14 (41) 37 (45) 7 (44) 58 (44)
Age at Diagnosis (m), median (r) 38 (3-235) 35 (5-222) 46 (22 - 183) 36 (3-235)

Year of Diagnosis, median (r)

2017 (2003 — 2022)

2007 (1983 — 2020)

2010 (2000 — 2020)

2010 (1983 — 2022)

Country of Origin

USA, n (%) 28 (82) 73 (88) 15 (94) 116 (87)
Other, n (%) 6 (18)2 10 (12)0 1(6)¢ 17 (13)
Initial PPB Diagnosis
Type 1, n (%) 21 (62) 54 (65) 5(31) 80 (60)
Type 11, n (%) 13 (38) 29 (35) 11 (69) 53 (40)
Number of Scans per Patient

PET, median (range) [total] 2(1-9)[79] - 1(1-10)[39] 2(1-10) [118]
Bone Scan, median (range) [total] - 1(1-16) [208] 1(1-3)[25] 1(1-16)[233]

Relapsed Disease, n (%) 11 (32) 33 (40) 8 (50) 52 (39)

Deceased, n (%) 7(21) 24 (29) 7 (44) 38(29)

m = months, n = number, PET = Positron Emission Tomography, PPB — Pleuropulmonary blastoma, r = range

a Canada (3), Spain (1), Saudi Arabia (1), Russia (1)

b Canada (3), Australia (1), United Kingdom (1), Ireland (1), Bahrain (1), Hong Kong (1), Singapore (1), Saudi Arabia (1)

c Czech Republic (1)
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Relative SUV o Values for respective clinical contexts and PET-bone scan concordance.

Table 3:

Page 17

FDG-Avid Lesion

Max SUV FDG-PET Values,

PET-Bone Scan

Timing N Reported .
n/N (%) median [r] Concordance
Primary Site — Pre-Chemotherapy
. . 7.4[2.0-16.2
Diagnosis 11 11/11 (100) En:g)ﬁ ] NA
Resection with macroscopic 4.6 [3.3-7.0]
residual disease 4 4/4 (100) (n=4) NA
2.2[15-28
Resection with no residual disease 6 4/6 (67) (51—2)3 1 NA
Primary Site — Post-Adjuvant Chemotherapy
Chest Recurrence Pre-Treatment 8 8/8 (100) 61 [(1525)12'7] NA
Surveillance 16 5/16 (31) 3[1.3-5.3] NA
(n=5)
Metastatic Disease — Pre-Chemotherapy
Distant Bone Metastasis at 2.5[2.0-3.8]
Diagnosis 3 3/3 (100) (n=3) 100% (3/3)
Distant Bone Metastasis at 3.2[2.9-34]
Relapse 2 2/2 (100) (n=2) 100% (1/1)
CNS Metastasis 3 0/3 (0) NA NA

CNS = central nervous system, FDG-PET = fluorodeoxyglucose-positron emission tomography, GTR = gross total resection, n = number, N =
number assessed, r = range, SUV = standardized uptake value

a . .
— Two patients without SUVmax value reported
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