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ABSTRACT

Total-body PET/CT allows simultaneous acquisition of all the body parts in a single bed
position during the radiotracer uptake phase. Dynamic imaging protocols employing total-
body PET could demonstrate findings that may not have been previously visualized or
described using conventional PET/CT scanners. We examined the characteristics of
blanching defects, areas of markedly reduced (partial defect) or absent (complete defect)
radiotracer uptake seen at the skin/subcutaneous tissues opposite the bony prominences

at pressure points.
Methods

In this observational study, 77 participants underwent dynamic total-body PET/CT
imaging using *¥F-FDG (Group 1, N=47, 60-min dynamic, arms-down, divided into 3
subgroups according to the injected dose) or *¥F-fluciclovine (Group 2, N=30, 25-min
dynamic, arms above the head). 40 out of 47 participants in Group 1 were re-imaged at
90 min after being allowed off the scanning table. Blanching defects, partial or complete,
were characterized opposite the bony prominences at 7 pressure points (the skull,
scapula, and calcaneus bilaterally, as well as the sacrum). Association of the blanching
defects with different clinical and technical characteristics were analyzed using uni- and

multi-variate analyses.
Results

A total of 124 blanching defects were seen in 68 out of 77 (88%) participants at one or
more pressure points. Blanching defects were higher, on average, in Group 2 participants

(3.5+1.7) compared to Group 1 (2.1+1.4; P <0.001), but it did not vary within Group 1 for



different 1®F-FDG dose subgroups. All defects resumed normal pattern on delayed static
(90-min) images except for 14 partial defects. No complete blanching defects were seen
on the 90-min images. By multivariate analysis, arm positioning above the head was
associated with skull defects; scapular and sacral defects were significantly more
encountered in men and with lower BMI, while calcaneal defects could not be associated

to any factor.
Conclusion

Blanching defects opposite the bony pressure points are common on dynamic total-body
PET/CT images using different radiopharmaceuticals and injection doses. Their
appearance should not be immediately interpreted as an abnormality. The current
findings warrant further exploration in a prospective setting and may be utilized to study

various mechano-pathologic conditions, such as pressure ulcers.
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INTRODUCTION

Total-body PET/CT has recently been implemented in both research and clinical fields
(1,2). The uEXPLORER total-body PET/CT scanner’s long axial field-of-view (FOV) of
194 cm not only allows for simultaneous acquisition of radiotracer kinetics across the
entire body but also improves the signal collection efficiency, which, coupled with high
spatial resolution, results in high-resolution and high-quality images (3). For the first time,
it is now possible to obtain high-quality total-body dynamic images, which can be used in
both research and in the clinic (4). In the research field, total-body dynamic imaging has
been described and is useful for, for example, obtaining biomarkers characterizing the
delivery and uptake of FDG (e.g., K1 and Ki) via kinetic modeling (5-9). In the clinical field,
dynamic imaging has been suggested by different groups for a variety of applications. For
example, in the imaging of prostate cancer, dynamic imaging helps tumor detection and
characterization, especially in the pelvis (10-12). Several guidelines have incorporated
dynamic acquisitions as part of their recommended imaging protocols (13-17). However,
the implementation of high-resolution and high-quality total-body acquisitions may
enhance the prominence of additional findings that have not been previously described

in the literature.

In this work, we characterized, for the first time, the presence of markedly reduced or
absent radiotracer uptake seen at the skin/subcutaneous tissues opposite the bony
prominences at pressure points, described hereafter as blanching defects, which were

noted on dynamic total-body PET images performed with *¥F-FDG or 8F-fluciclovine.



MATERIALS AND METHODS
Study Participants

This is a retrospective review of 4 prospectively acquired, IRB-approved studies for other
research purposes (#1341792, #1374902, #1470016, and #1480948). All participants
provided written informed consent prior to being scanned. The participants were divided
according to the injected tracer into two groups: Group 1 (*¥F-FDG) included 47
participants under 3 sub-groups according to the injected radiotracer dose (Table 1).
Group 2 (*8F-fluciclovine) included 30 men with prostate cancer who were referred for a

standard-of-care evaluation using '8F-fluciclovine total-body PET/CT.

Total-Body PET/CT Scanning

All participants underwent list-mode dynamic PET/CT acquisition, as part of their
respective study protocol, on a total-body PET/CT scanner (UEXPLORER, United
Imaging Healthcare). The scanner (3) has an axial FOV of 194 cm, PET spatial resolution
of <3.0 mm in full width at half maximum near the center of axial FOV, and an 80-detector
row CT with a minimum slice thickness of 0.5 mm. Prior to the acquisition of dynamic PET
data, a low-dose (tube current: ~50 mA) or ultra-low-dose (tube current: ~5 mA) CT scan
(both with a tube voltage of 140 kVp) was acquired for attenuation correction and
anatomical localization. The tube current was automatically modulated by the scanner

manufacturer’s algorithm.

All PET data were acquired in a list-mode data format, with the participants in the supine

position. Positioning aids were provided according to participant's comfort level. For



Group 1, all participants were positioned with arms down and underwent dynamic, 60-
min acquisitions, starting at the time of IV injection of 8F-FDG dose ranging from 17.2
MBq to 393.8 MBqg (dose groups are summarized in Table 1). The last 20 min of
acquisition (40 — 60 min after injection) were reconstructed into a single frame for the
purpose of reviewing. According to their respective protocols, 40 out of 47 participants in
Group 1 were re-imaged for 20 min starting at 90-min post-injection (i.e., ~30 min after
the end of the dynamic acquisition). Participants were allowed to get off the scanner table
between scans and empty their urinary bladder. The second scan was used to assess
the changes within the blanching defects noted on the first set of images (the dynamic
acquisition). Seven participants in Group 1, all with cancer, had a follow-up dynamic scan
after a median of 16 days (range: 14-24) for other research purposes. These follow-up

scans were utilized to monitor the stability of the distribution of blanching defects.

For Group 2, arms were positioned above the head in 29 out of 30, and to the side in a
single subject. PET images were acquired for a total of 25 min, starting immediately after
injection of 314.6+19.7 (range: 287.2-389.6) MB(q of 8F-fluciclovine. The PET data were
reconstructed into 10-min time frames, including 4 — 14 min and 15 — 25 min frames for

the purpose of reviewing.

All images were reconstructed using the vendor’s software, which utilizes a time-of-flight,
ordered subset expectation maximization algorithm, with 4 iterations and 20 subsets.
Attenuation-corrected (AC) and non-attenuation corrected (NAC) images were generated
for analysis. All PET corrections were applied to the AC images (scatter, randoms, dead-
time and normalization). No point-spread function modeling or post-reconstruction

smoothing was applied. The reconstruction matrix size was 256 x 256, generating 2.344



mm isotropic voxels. The described reconstruction parameters are the same used for the

routine clinical readouts (1,2).

PET/CT Image Analysis

The reconstructed PET/CT images were transferred to an image viewing workstation
running OsiriX MD 12.0 (Pixmeo, Bernex, Switzerland), and reviewed independently by
two nuclear medicine physicians (5 and 13 years of PET/CT experience post-training,
respectively). Agreement between the two readers was considered the final reading. For
discordant readings, a third nuclear medicine physician (20 years of experience) was
consulted, blinded to prior readings, and the final decision was considered based on the

agreement of any two readers.

Both AC and NAC images were reviewed side-by-side for any skin/subcutaneous areas
of complete (Grade 2) or partial (Grade 1) absence of the expected normal radiotracer
uptake (Grade 0) compared to the surrounding tissues at different pressure points. Figure
1 illustrates examples of partial and complete defects. The pressure points were defined
as the anatomical locations where a bony structure could restrict blood flow to the
overlying tissues due to patient positioning or weight burden. For the current analysis, 4
locations, named after their bony prominences, were studied: skull, scapulae, sacrum,
and calcaneus. Except for the sacrum, laterality was also noted as right, left, or bilateral.
In the presence of bilateral defects with different defect grades, the higher grade was

recorded for that pressure point.



For participants who had additional static scans at 90-min post-injection, the images were

read after recording the impression from the dynamic dataset.

Fused PET/CT images were reviewed for any visual gross misregistration between PET
and CT at the pressure points as well as for the presence of any anatomical abnormality
in the studied pressure points (e.g., skin ulceration or masses). The CT window level was
adjusted to identify and precisely locate the different positioning aids (e.g., back or knee

cushions) on the CT images (Figure 1).

Statistical Analysis

Differences in continuous data (e.g., age, body-mass index [BMI]) were compared
between the two primary groups (with and without blanching defects) using the
independent samples T-test for normally distributed data, and Mann-Whitney U test for
non-normally distributed data. Differences in qualitative features were compared using
the chi-squared test or the Fisher’s exact test, as appropriate. Both participant- and site-
based analyses were performed. A participant with a blanching defect at one or more
site(s) was considered positive for blanching defects. Individual factors that showed some
association with the presence of blanching defects (P<0.05) in univariate analysis (UVA)
were further analyzed using multivariate analysis (MVA) employing binary logistic
regression. All models were adjusted for age, sex, injected dose, and BMI, in addition to
the interactions between correlated variables (e.g., arm position and tracer group) as

appropriate.



Agreement between the two primary readers on the total count of blanching defects per
participant was compared using intraclass correlation coefficient (ICC). Agreement on the
gualitative evaluation (i.e., the presence or absence of blanching defects, laterality, and

grade) was compared using Cohen’s kappa analysis.

RESULTS
Study Participants

The general characteristics of the study population are given in Table 1. Group 1 (*8F-
FDG) included 18 females, 29 males with a mean age of 51.2+13.2 yrs (range: 26.0-78.0).
Compared to Group 1, Group 2 participants were all men (P<0.001), older (71.0 8.3 vs.
51.2 £13.3 yrs, P<0.001), taller (178.1+7.8 vs. 171.8+9.8 cm, P=0.002), and marginally
heavier (91.0+£16.7 vs. 83.5£16.9 kg, P=0.06); however, their mean BMI was comparable
to Group 1. The groups had comparable setups regarding the positioning aids (namely,

the use of knee and back cushions). A head support was used in all participants.

Of the 77 participants, 37 had cancer (30 prostate and 7 with urothelial tumors), 10 had
cardiovascular disease (CVD; with history of recent myocardial infarction), while the
remaining 30 were healthy participants not known to have had recent myocardial

infarction or cancer.
Agreement Analysis

There was no significant difference in the number of reported blanching defects per
participant between the two readers (2.5+1.8 vs. 2.6£1.6, P=0.5), with ICC of 0.90 (95%

Cl: 0.85-0.94). Also, there was moderate to substantial agreement (range: 0.66-0.88) on



reporting the blanching defect laterality and grade, both on participant- and site-bases

(Table 2).
Characteristics of the Blanching Defects

All encountered blanching defects from both groups were seen in both AC and NAC
images. On the final reading, a total of 124 blanching defects were seen in 68 out of 77

(88%) participants at one or more pressure points.

The average number of defects was higher in Group 2 participants (3.5£1.7) compared
to Group 1 (2.1+1.4; P <0.001) but did not vary within Group 1 for different ‘®F-FDG dose
subgroups. On average, 2.2+1.3, 2.0+1.6, and 2.1+1.5 defects were observed per

participant in low-, intermediate-, and standard-dose groups, respectively (P=0.8).

Blanching defects against the scapulae and calcaneus on dynamic imaging were the most
frequent and tended to be bilateral and complete defects (Table 3). Only 14 partial defects
from 9 participants were still seen on the delayed static (90-min post-injection) images
(Figure 2). No complete blanching defects were seen on the 90-min images. The
distribution of the blanching defects is summarized in Table 3. Among the 7 participants
that had follow-up dynamic scanning, a total of 6 defects were encountered at baseline
compared to 8 in the follow-up scans. The distribution, laterality, and grade changed
between the two scans within the same participant. For example, one participant who
previously showed bilateral complete defects opposite the calcaneus, demonstrated only

unilateral partial calcaneal defect on the repeated scan (Figure 3).

It is worth noting that blanching defects beyond the above-described pressure points were

not systematically evaluated; however, we noticed variable degrees of blanching defects



at other sites where bony parts press against a tightened or hard structure; for example,
prominent spinous processes at the cervico-dorsal region at the site of transition between
the head support and the scanner table; elbows against the scanning table or
immobilization belts; distal parts of the legs against the end of knee cushions when the
heels are not touching the scanning table; and the forefeet against the tightened

immobilization aids (Figure 4).
Factors Associated with the Presence of Blanching Defects

On a participant-basis, the presence or absence of blanching defects on dynamic scans
did not vary according to age, sex, height, weight, BMI, injected dose, fasting hours, or
blood glucose level. Also, the use of cushions (back and/or knee), or misregistration
between the PET and CT were not associated with these defects. 29 out of 30 participants
in Group 2 had their arms up and showed one or more defects compared to 39 out of 47

with arms to the side (P=0.01).

On a site-basis (Supplementary Table S1), the clinical and scan features associated with
the presence of blanching defects varied according to the anatomical site. On UVA, both
skull and scapular defects were seen more frequently in Group 2 participants (older
participants who were scanned with their arms up). Furthermore, scapular defects were
significantly more often encountered in taller males. However, in MVA, only arm
positioning above the head was associated with skull defects (OR: 11.5; 95% CI: 3.7-
35.7; P<0.001) while scapular and sacral defects were associated with lower BMI and
male sex. Defects around the calcaneus were not associated with any of the studied

characteristics.



The use of back or knee cushions did not significantly affect the frequency or distribution
of these defects. However, back pillows were used in only 4 participants. Knee cushions,
on the other hand, were used for most participants; nevertheless, they were not

associated with the presence of defects opposite the calcaneus.

DISCUSSION

In this report we showed, for the first time, that dynamic total-body PET/CT imaging
frequently demonstrated multiple areas of absent or markedly diminished radiotracer
uptake against the pressure points. These areas included the sides of the scalp, being
pressed against the parietal bones, and the skin and subcutaneous tissues opposite the

bony prominences of scapulae, sacrum, and calcaneus.

We hypothesize that these defects may be related to the absence of decreased perfusion
induced by mechanical compression, or displacement of the blood within the micro-
circulation at the pressure sites near the bony prominence, where the skin/subcutaneous
tissue is known to be thinned out and the pressure is high (18). This was supported by
several findings: 1) the defects followed a close anatomical distribution and photopenic
patterns regardless of the mechanism of uptake of the tracer; 2) the defects improved or
resolved on delayed imaging, when the participants were allowed to walk freely and return
to the same scanning position; 3) the lack of any anatomical correlations from the CT
images at these sites (e.g., skin discontinuity, ulceration, or necrotic masses). Though
dynamic PET acquisition has been well-established, especially for brain imaging, the

current observation has not previously described. This could be explained, at least



partially, by the outstanding gain in scanner sensitivity, which made subtle observations

far more obvious than with conventional scanners.

Although most PET/CT imaging centers use simplified static approaches in the clinical
setting, dynamic acquisition protocols are increasingly included in several guidelines (13—
17). Therefore, identification and characterization of these blanching defects may have
both clinical and research relevance. This is particularly relevant for the interpretation of
routine *F-fluciclovine scans. 18F-fluciclovine PET/CT imaging guidelines (16)
recommend early scanning around 3-5 min post-injection (with the dynamic acquisition
protocol being optional). Accordingly, most institutions inject the tracer while the patient
is lying on the scanner table, then begin the PET data acquisition either immediately or
at around the 4™ min post-injection, starting at the pelvis and moving cranially. It is worth
noting that this protocol is primarily acquired with the arms above the head. This position
leads to scapular rotation upward and may also increase the tension on the posterior
paraspinal cervical muscles, thereby adding more pressure on the skull. In our data, the

scalp and scapular defects were encountered more frequently in Group 2 participants.

In our work, 40 participants underwent delayed static imaging 30 min after the end of a
60-min dynamic PET acquisition. In 31 of them, the uptake was normalized at the
pressure points. We assume that the resumption of the tracer delivery and uptake, after
prolonged cessation of circulation at these pressure points, may be partially explained by
a mechanism close to the “tourniquet effect” (19), where prolonged pressure may cause
temporary local decrease in perfusion and subsequent compensatory vasodilation after
release of the pressure, re-delivering part of the circulating tracer in the blood pool to the

sites with defects. Only 9 participants continued to demonstrate partial defect(s) at one or



more pressure points (Table 3). We hypothesize that the magnitude of pressure (in terms
of force and duration) may be related to the rate of resumption of the circulation at these
points and may vary under different physiologic and pathologic conditions. This
hypothesis may be clinically relevant for assessment of cutaneous microvascular
circulation. Currently, capillary refill time (CRT) test is commonly used as a simple means
for assessment of macrovascular disease and cutaneous perfusion (20). In this test, the
examiner applies firm external pressure by a finger to the distal phalanx of a finger or toe,
and the time required to recover the normal skin color is recorded. The test, though simple
and widely used, is not standardized regarding the magnitude/duration of the applied
pressure, cut-off for abnormality, or interpretation criteria. Also, it lacks sensitivity and
reliability with wide inter- and intra-observer variability (21). Accordingly, many other
methods for assessing the peripheral perfusion has been introduced (22). The highly
sensitive total-body PET scanners can capture and quantify radiotracer dynamic
processes as they occur in real time, simultaneously with other organs and tissue kinetics
(7,8,23) and may be utilized towards studying different mechano-pathological conditions,
such as pressure ulcers. These possibilities warrant further exploration in a prospective

setting.

Finally, we note some limitations of the current report. Although the data were
prospectively collected in the context of other projects, this report was generated based
on retrospective serendipitous evaluation of these scans, and accordingly, potential
clinical characteristics and additional tests that might relate to the current finding were not
collected. For example, scapular and sacral defects were encountered more frequently in

men with lower BMI, which might indicate that sex differences, hormonal status, and fat



volume could attribute to the finding. Also, local skin conditions that could have been
appreciated with direct inspection, Raynaud phenomenon, or autoimmune diseases were
not captured in this report. The micro-circulation is tightly controlled under numerous
external and internal pathophysiologic mechanisms, and the current work cannot provide
further direct clinical implications of the described findings. Also, due to the retrospective
nature of our study, we could not demonstrate a clear association to the positioning setup
of the participants, which could be far more complex than mere descriptions under body
build, cushion location, type, geometry, or any other characteristics of positioning aids.
Additionally, we limited our results to seven pressure points, while in realty few other
blanching defects could be encountered (Figure 4). The sporadic nature of these defects
prevents accurate systematic evaluation. Furthermore, the position of the arms was
tightly linked to the tracer group. Although we compensated for the interaction term
between these two variables, we believe that having participants with arms up and down
homogeneously distributed in each tracer group would be preferable. Another limitation
is the relatively high frequency of misregistration between the PET and CT components
of the images. In a total-body scanner, the whole body is covered within the field of view
during the whole acquisition duration; accordingly, any as motion in one region of the
body could affect the attenuation correction and scatter correction in other regions (2).
With the high sensitivity of total-body PET, data-driven motion compensation techniques

could be explored as a potential solution (24).
CONCLUSION

Blanching defects opposite the pressure points are common on dynamic total-body

PET/CT imaging using the uEXPLORER scanner with different radiopharmaceuticals and



injection doses. Their appearance should not be immediately interpreted as an
abnormality. The changes in tracer distribution taking place at the pressure points across
the body can be captured in real time on the high-sensitivity total-body PET/CT scanner
and can be leveraged in a prospective setting to study various circulatory changes

occurring in different mechano-pathologic conditions such as pressure ulcers.
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KEY POINTS

QUESTION:

Are there any unusual findings seen opposite the pressure points on dynamic total-body
PET imaging?

PERTINENT FINDINGS:

In this observational study, we included 77 participants who underwent dynamic total-
body PET/CT imaging using '8F-FDG (N=47) or ®F-fluciclovine (N=30). Blanching
defects, described as areas with markedly decreased or completely absent radiotracer
uptake in the skin/subcutaneous tissue at the pressure points opposite the skull,

scapulae, sacrum, and calcaneus, were seen in 39 out of 47 (*¥F-FDG) and 29 out of 30

(*8F-fluciclovine) total-body dynamic scans.
IMPLICATIONS FOR PATIENT CARE:

Blanching defects are commonly encountered on dynamic total-body PET imaging with

both 8F-FDG or '8F-fluciclovine and should not be mistaken for any abnormality.
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FIGURE 1:

A

Example of complete (A) and partial (B) blanching defects. (A) Images from a 29-year-
old healthy female, 81 kg, 165 cm, injected with 8F-FDG (369 MBq). PET image (left)
demonstrates bilateral posterior parieto-occipital scalp defects, complete on the left side
(arrow) and partial on the right side (arrowhead). Fused 8F-FDG PET/CT (middle)
showed no CT abnormality. Lung window (right) outlines the head support setup (arrows).
(B) images from a 43-year-old healthy female, 53 kg, 160 cm, injected with ®F-FDG (18.5
MBq). PET image (left) demonstrates relative photopenia at the right posterior parietal
scalp region (arrowhead), representing partial blanching defect. The contralateral (left
side) shows no abnormality. Fused *¥F-FDG PET/CT (middle) showed no CT abnormality
at the site of partial defect. Lung window (right) outlines the head position within the
support setup (arrows) and demonstrates minimal tilting of the skull towards the side of

the partial defect (arrowhead).



FIGURE 2:

A

Examples of partial and complete restoration of uptake within complete blanching defects
seen at the pressure points, from left to right, against the skull and scapulae bilaterally,
sacrum, and left calcaneus. PET images from the last 20-min of a dynamic 60-min
acquisition (A), their respective 20-min static acquisition at 90-min. (C), and the
corresponding fused PET/CT images (B & D) in lung window; to demonstrate the
relationship with the positioning setup and scanner table. Sites with complete defects on
the dynamic images are marked with arrowheads while sites with partial restoration at 90-
min timepoint are marked with arrows. The blanching defects against the skull showed

complete restoration on the right side and partial restoration on the left side, those against



the scapulae and sacrum showed complete restoration, while the defects opposite the

heel showed partial restoration on delayed 90-min image.



FIGURE 3:

Scanner table

Table ich
Scanner table

Changes in the pattern of blanching defects against the calcaneus in the same subject
across two dynamic scans, baseline (A) and follow-up (B), separated by 2 weeks.
Representative images from a male patient with GUC cancer, 74-year-old, 74 kg, 170 cm.
BE-FDG PET images demonstrating bilateral complete blanching defects opposite the
calcaneus (A, arrowheads) with no corresponding abnormality in the fused PET/CT image
(middle). A follow-up dynamic PET scan in the same subject showed unilateral partial
defect on the left foot (B, arrowhead). CT images with lung window (right) outlines the
positioning setup demonstrating the relationship of the heels in respect to the knee

cushion (top) and the table couch (bottom) during the respective scan timepoints.



FIGURE 4:

Examples of other non-systematic blanching defects (arrowheads). Absent
skin/subcutaneous '8F-fluciclovine uptake opposite the cervico-dorsal vertebrae (A) at the

site of transition between the head support and the scanner table, which might be caused



by pressure against the prominent spinous processes; absent ¥F-FDG uptake at the
dorsum of the foot (B) at the site of tightened immobilization belt; reduced-to-absent 8F-
fluciclovine uptake opposite the medial and lateral epicondyles of the right humerus (C)
at the site of wrapped immobilization belt around the elbows; and few additional patterns
of blanching defects in the lower limb (D): at the distal third of the calf as it is pressing
against the end of knee cushion (left), opposite the calcaneus although a silicon pad was
placed to minimize the pressure (middle), and again opposite the calcaneus at the end of

knee/leg cushion, where the heels do not touch the scanner table (right).



Tables

TABLE 1: General Characteristics of the Study Participants

Characteristic

FDG (N=47) Fluciclovine
Injected dose group | Low dose Intermediate dose | Standard dose Standard dose
Age (yrs) 45+11.1 51.749.3 55.1+15 71.048.3
gely (26-62) (39-66) (26-78) (54.1-89)
Weight (kg) 78.4+16.1 95+17.9 81.8+15.1 91.0+16.7
ght (kg (53.1-102.5) (77-131.7) (53-113) (68.4-148)
Height (cm) 173.6+£10.5 170.6+12.4 171.1+8.3 178.1+7.8
9 (157.5-195.6) (152.4-193) (157.5-185.4) (165.1-195.6)
BMI (kg/m?) 25.84+3.4 32.6+4.5 28+5.3 28.745.4
9 (20.4-32.2) (26.8-40.4) (19.4-37) (19.4-46.8)
Injected dose (MBQ) 19.6+1.7 188.4+8.6 372.3£17.0 314.6+£19.7
J q (17.2-23.5) (175.7-196.7) (331.9-393.8) (287.2-389.6)
Fasting duration (Hrs) 9.2+3.0 11.4+3.4 114+2.9 6.9+3.4
9 (6-15) (6-18) (6-20) (4-16)
90.7£19.2 94.3+12.7 97.91+21.8
Blood glucose (mg/dL) (39-113) (76-113) (65-154) N/A
Sex
Female 9 0
Male 13 30
Disease
Cancer 0 0 7 30
CVvD 10 0
Healthy 15 0 15 0
Imaging timepoints
Dynamic & delayed 15 10 15 0
Dynamic only 0 0 7 30
Arms position
Above head 0 0 0 29
To the sides 15 10 22 1
AC CT dose
Ultra-low-dose (5 mAs) | 15 10 15 0
Low-dose (50 mAs) 0 0 7 30
Fused PET/CT misregistration
No 10 17 25
Yes 5 2 5 5



TABLE 2: Kappa Agreement on Defect Detection/Laterality and Grade between the
Two Readers according to the Scan Timepoint and the Evaluated Pressure Points

Scan timing & Agreement
Evaluated pressure points | Detection* Grade of defect
Dynamic only 0.81 0.81
(0.75-0.88) (0.75-0.83)
90-min only 0.66 0.70
(0.44-0.88) (0.49-0.91)
skull 0.76 0.75
(0.62-0.89) (0.60-0.89)
Scapulae 0.84 0.88
(0.74-0.95) (0.80-0.95)
Sacrum 0.72 0.74
(0.55-0.89) (0.60-0.89)
Calcaneus 0.78 0.82
(0.66-0.90) (0.73-0.92)

*Agreement figures on ‘Detection’ also include agreement on laterality.

Numbers in parentheses represent the 95% CI.



TABLE 3: Distribution of Blanching Defects according to the Anatomical Site, Laterality
and Grade on Dynamic and Delayed Imaging

Imaging timepoint

Dynamic (N=77 participants)

Delayed Static (N=40 participants)”

& site
Blanching defects Skull Scapulae | Sacrum Calcaneus | Skull Scapulae | Sacrum Calcaneus
Absent 53 43 58 9 37 37 38 32
Present 24 34 19 47 3 3 2 6
One or unilateral
Partial 8
Complete 11
Two or bilateral
Partial 8 N/A 4 N/A
Completef 21 N/A 35 N/A
Outside the FOV 0 0 0 21 0 0 0 2

*37 out of the original 77 participants did not perform 90-min imaging
fIn the presence of bilateral defects with different defect grades, the higher grade was recorded for that
pressure point. N/A=not applicable as the sacrum was evaluated as a single pressure point
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Supplementary TABLE S1: Characteristics Associated with Blanching Defects at Each Evaluated Pressure Point

Blanching defect site Skull Scapulae Sacrum Calcaneus
Characteristic Absent Present P Absent Present P Absent Present P Absent Present P
56.2t14.7 | 64.8£14.5 \ 5324143 | 66.1¢13 ., | 56.8+153 | 651413 \ 623159 | 553t15.8
Age (yrs) (26-89) (29-83) 0.019 (26-83) | (26-89) <0.0001" 1 76-59) (37-83) | 003 (30-83) (26-89) | 023
81.810.5 797118
. 85.8+16.1 | 87.7¢195 8624195 | 86.7413.7 87.9+18.6 83.4415.5
Weight (kg) (53-131.7) | (53.1-148) | 0-850 (53-148) | (59-119) | 0907 (53-148) (68 4- 0.079 (57.8- (53-113) | 0905
102.5) 101.2)
. 173£10 176£10 171410 | 17848 . 17349 17849 , 17346 17119
Height (cm) (152-196) | (160-196) | 0-200 (152-193) | (165-196) | 0002 (152.4-193) | (163-196) | 0047 (165-180) | (152-196) | 0514
293158
286149 | 28.2t5.9 27.424.3 293155 | 259431 26735 | 287452
2' - *
BMI (kg/m?) (19.4-40.4) | (19.4-46.8) | 0769 Eulsgé‘; (19.4-36.6) | 0118 (19.4-46.8) | (19.4-31.1) | 0001 (20-32) (19.4-404) | 0277
. 2443143 | 283:92 2358145 | 283:104 239£137 | 30890 " 2512144 | 239143
Injected dose (MBq) (17-394) | (18-370) | 019 (17-394) | (19-302) | 0092 (17-394) (21-300) | 2016 (17-379) (18-304) | 0829
, . 9.6+3.6 8.0£3.7 9.9¢3.1 8.14.2 . 9.1£3.8 9.1:3.4 9.3:3 9.743.7
Fasting duration (Hrs) (4-20) (4-16) 0.078 (4-18) (4-20) 0.045 (4-20) (4-15) 0.999 4-12) (4-20) 0.805
9414205 | 99.5:5.8 94.1419.9 | 97.6+17.6 9431206 | 96.8+14.3 105.3£30.9 | 92.4+16.9
Blood glucose (mg/dL) | (39.154) | (92-105) | 0-5%1 (39-154) | (65-128) | 014 (39-154) | (79-128) | 0720 (79-154) | (39-130) | 0325
Sex
Female 15 3 0.156 17 1 <0.0001* | 17 1 0.033* 2 16 0.688
Male 38 21 26 33 41 18 7 31
BMI categories
Normal 11 7 0.736 9 9 0.447 11 7 0.043* 3 11 0.342
Overweight 25 10 18 17 25 10 5 19
Obese 17 7 16 8 22 2 1 17
Disease
Cancer 19 18 0.006* 1 26 <0.0001* | 26 11 0.662 5 14 0.362
cvD 8 2 9 1 8 2 1 7
Healthy 26 4 23 7 24 6 3 26

Used tracer




Blanching defect site Skull Scapulae Sacrum Calcaneus

Characteristic Absent Present P Absent Present P Absent Present P Absent Present P
FDG 41 6 <0.0001* 37 10 <0.0001* 37 10 0.425 6 35 0.688
Fluciclovine 12 18 6 24 21 9 3 12

Injected activity
Low dose 13 2 0.160 1 4 0.009* 14 1 0.185 2 12 1.000
Intermediate dose | 8 2 9 1 8 2 1 7
Standard dose 32 20 23 29 36 16 6 28

Arms position
Above 11 18 <0.0001* 5 24 <0.0001* 20 9 0.414 3 12 0.688
Side 42 6 38 10 38 10 6 35

AC CT Dose
Ultra-Low-dose 34 6 0.003* 32 8 <0.0001* 32 8 0.429 4 33 0.247
Low-dose 19 18 1 26 26 11 5 14

Fused PET/CT misregistration
No 39 21 0.240 33 27 1.000 45 15 1.000 5 35 0.259
Yes 14 3 10 7 13 4 65 12

Knee cushion
No 3 0 0.548 2 1 1.000 2 1 1.000 1 2 0.415
Yes 50 24 41 33 56 18 8 45

Back cushion
No 49 24 0.304 40 33 0.626 54 19 0.567 8 45 0.259
Yes 4 0 3 1 4 0 1 2

* Statistically significant






