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First Clinical Experience With [68Ga]Ga-FAPI-46-PET/CT Versus
[18F]F-FDG PET/CT for Nodal Staging in Cervical Cancer
Simone Wegen, MD,* Katrin Sabine Roth, MD,† Jasmin Weindler, MD,† Karina Claus, MD,*
Philipp Linde, MD,* Maike Trommer, MD,* Dennis Akuamoa-Boateng, MD,* Lutz van Heek, MD,†

Christian Baues, MD,* Birgid Schömig-Markiefka, MD,‡ Klaus Schomäcker, PhD,†
Thomas Fischer, PhD,† Alexander Drzezga, MD,†§|| Carsten Kobe, MD,†

Christhardt Köhler, MD,¶ and Simone Marnitz, MD*
Introduction: In several solid tumors, fibroblast activation protein (FAP) is
overexpressed by cancer-associated fibroblasts in the tumor microenviron-
ment. Preliminary evidence suggests that detection and staging are feasible
with PET/CT imaging using [68Ga]-radiolabeled inhibitors of FAP also in
cervical cancer (CC). Our study aims to explore the accuracy of [68Ga]
Ga–fibroblast activation protein inhibitor (FAPI)-46 PET/CT and [18F]F-
FDG PET/CT compared with histopathological results of surgical lymph
node (LN) staging before primary chemoradiation.
Methods: Seven consecutive women with treatment-naive and biopsy-proven
locally advanced CC underwent both whole-body [68Ga]Ga-FAPI-46- and
[18F]F-FDG PET/CT, for imaging nodal staging before systematic laparoscopic
lymphadenectomy of the pelvic and para-aortic region. Location and number of
suspicious LNs in PET imaging were recorded and comparedwith the results of
histopathological analysis, including immunohistochemical staining for FAP.
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Results:All 7 patients had focal uptake above background in their tumor le-
sions in [68Ga]Ga-FAPI-46 PET/CT. [68Ga]Ga-FAPI-46 PET/CT showed a
higher tumor-to-background ratio (TBR) in primary tumor as well as in
LN metastasis. Median TBRmax values using liver were 32.02 and 5.15 for
[68Ga]Ga-FAPI-46 PET/CT and [18F]F-FDG PET/CT, respectively. Median
TBRmax using blood pool was 18.45 versus 6.85 for [68Ga]Ga-FAPI-46
PET/CT and [18F]F-FDG PET/CT, respectively. Higher TBR also applies
for nodal metastasis: TBRmax was 14.55 versus 1.39 (liver) and 7.97 versus
1.8 (blood pool) for [68Ga]Ga-FAPI-46 PET/CTand [18F]F-FDG PET/CT, re-
spectively. Overall, [68Ga]Ga-FAPI-46 PET/CT detected more lesions com-
pared with [18F]F-FDG PET/CT. Following surgical staging, a total of 5 met-
astatic LNs could be pathologically confirmed, of which 2 and 4 were positive
by [18F]F-FDG PET/CT and [68Ga]Ga-FAPI-46 PET/CT, respectively.
Conclusion: [68Ga]Ga-FAPI-46 PET/CT seems useful to improve detection
of nodal metastasis in patients with CCs. Future studies should aim to com-
pare [68Ga]Ga-FAPI-46 PET/CT to surgical staging of pelvic and para-aortic
LNs in patients with locally advanced CC.

Key Words: FAPI PET, cervical cancer, FDG PET, surgical lymph node
staging

(Clin Nucl Med 2023;48: 150–155)

G lobally, cervical cancer (CC) is the fourth most common can-
cer in women and ranks fourth in terms of mortality.1 Cervical

cancer usually spreads from regional to distant lymph nodes (LN)
step-by-step: first to pelvic LNs and then para-aortic, mediastinal,
and finally supraclavicular LN before manifesting in distant regions.
Para-aortic and pelvic LNmetastasis is themost important prognostic
factor and plays a major role in treatment decision. Involvement
of pelvic and para-aortal nodes should be assessed separately given
the high impact on radiotherapy (RT) planning (ie, favoring
extended-field RT in para-aortic spread).

Surgical laparoscopic staging allows exact tumor staging
and treatment decision with a histopathological upstaging rate
of 33% of all patients with CC, and it significantly improves the
disease-free survival.2–5 Based on the randomized Uterus −11
study,5 the German S3 guideline for CC recommends laparo-
scopic staging for LN assessment in locally advanced CC.6 Non-
invasive techniques to accurately stage cervical N-status still are
an unmet need. Nevertheless, in many countries, [18F]F-FDG
PET/CT is routinely used as a primary diagnostic tool for LN stag-
ing and RT planning.7–9 With a false-negative rate of up to 20%,
accuracy of [18F]F-FDG PET/CT staging is inferior to operative
nodal staging. This leads to growing interest in improving the accu-
racy of new tracers in PET/CT diagnostics.10,11

Fibroblast activation protein inhibitor (FAPI) PET compounds
allow detection of fibroblast activation protein (FAP), which is
overexpressed by cancer-associated fibroblasts (CAFs) in the tumor
microenvironment.12 Just like FDG and FLT, the tracer is not
cancer-specific. Given its novelty, reported clinical experience is
al Nuclear Medicine • Volume 48, Number 2, February 2023
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limited. We here report the first clinical data on the role of [68Ga]
Ga-FAPI-46-PET/CT for nodal staging of patients with proven CC.
METHODS
We retrospectively reviewed our clinical database for patients

with histologically proven CC, who received [68Ga]Ga-FAPI-46
PET/CT before surgical LN staging between March 2020 and April
2022.We found 7 women available for analysis. All patients received
[68Ga]Ga-FAPI-46 PET/CT scans for treatment planning. The scans
were performed in RT positioning (arms up, full urinary bladder,
small rectum volume). If available, [18F]F-FDG PET/CT scans and
MRI were used for comparison. We performed histopathological
LN correlation (FAPI/pathology) in 6 patients (all patients except
patient 7; Table 1) and TBRmeasurements in 5 patients (all women
except patients 3 and 7; Table 1).

All procedures were performed according to the regulations
of the local authorities (District Administration of Cologne, Germany)
and after the local institutional review board (University of Co-
logne) approved the retrospective analysis. This retrospective study
was carried out in accordancewith the Declaration of Helsinki, with
the written consent of all patients to PET/CT imaging and inclusion
of their data for scientific analysis.

PET/CT Imaging and Interpretation
Two independent reviewers evaluated all images, identified tu-

mors and metastasis, and measured count rates (CRs) of tumor, me-
tastasis, and reference tissue. In addition, the number of lesions and
the number of LN metastasis were recorded and compared between
both scans. A correlation of PET scan with CT scan was used to de-
fine tumor margins from bladder and to exclude unspecific findings.
For simultaneous RT planning using the CT component, patients
were instructed to not empty their bladder before PET/CT scans were
performed (minimum requirement 200 mL).

Count rates were obtained from both scans drawing volumes
of interests (VOIs) either in reference tissue (mediastinal blood pool
and liver) or from primary tumors and nodal metastasis. The maxi-
mum and peak CRs (CRmax and CRpeak) were collected for tumors
and metastatic tissue, whereas mean CRs (CRmean) were measured
for the reference tissue. CRmax and CRpeak were obtained by draw-
ing a VOI around the malignant tissue; CRmean values within
reference tissues were measured within a spherical VOI of 2-cm di-
ameter in the right liver lobe and within a spherical VOI of 1-cm di-
ameter in the descending thoracic aorta representing the mediastinal
blood pool. Tumor-to-background ratios (TBRs) of CR between
suspicious lesions and reference tissue were measured from [18F]
F-FDG PET/CT and [68Ga]Ga-FAPI-46-PET/CT scans to measure
TABLE 1. Patient Characteristics

Patient Age, y BMI, kg/m2 ECOG FIGO

1 35 20.7 0 IB
2 67 20.3 1 IIB
3* 67 34 1 IVA
4 57 21.7 0 IIIB
5 56 19.5 0 IIIB
6 34 18.30 0 IIIB
7† 46 19.4 0 IIIB

* Patient 3 has not been included in quantitative TBR analysis because of [68Ga]Ga-FA
†Patient 7 has not been included in quantitative TBR analysis and histopathological co

scans (performed in another country).
BMI, body mass index; ECOG, Eastern Cooperative Oncology Group; FIGO, International

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
and quantify differences in accumulation of both tracers in primary
tumor and metastasis.

One patient received an [18F]-FDG PET/CT and afterward a
[68Ga]Ga-FAPI-46-[18F]-FDG PET/CT (dual-tracer protocol) within
one appointment.13 All other patients (n = 4) received PET/CTwith
[68Ga]Ga-FAPI-46 and [18F]-FDG within 2 different appointments
with a maximum time interval of 6 days between the 2 scans.

For [18F]-FDG PET/CT, a mean of 234 MBq (±37.8 MBq)
[18F]-FDGwas injected. Imaging was started approximately 71.5 mi-
nutes after IV injection (±17 minutes). [68Ga]Ga-FAPI-46-PET/CT
was performed approximately 50 minutes after IV injection (±23 mi-
nutes) with a mean of 152 MBq (±24 MBq) [68Ga]Ga-FAPI-46.

Surgical Staging
After PET imaging, patients were referred to the department

of gynecology and oncology to undergo laparoscopic staging before
chemoradiation. The methodology of laparoscopic LN staging in CC
has been described by other study groups5 and is part of the practical
guideline of the European Society of Gynecological Oncology for
management of patients with CC.5,14

Surgical staging was performed via laparoscopy (transperitoneal/
extraperitoneal access). Pelvic LN dissection has been performed in
external iliac, obturatorial, and iliac common LNs, as well as in the
para-aortic region up to the upper limit of renal vessels (comprehen-
sive pelvic and para-aortic staging).

Histopathological Examination and FAP Staining
In histological-proven LNmetastasis, immunohistochemistry

(IHC) for FAP was performed on formalin-fixed paraffin-embedded
tissue slides according to standard IHC protocols; 1- to 2-μm-thick
tumor sections were stained for FAP (clone number ERP20021;
Abcam) on Bond Max (Leica) stainer. Immunostaining was scored
as previously described. Staining was designated as positive if cell
surface staining on carcinoma-associated stromal cells was observed.
Tumor-free LNs served as negative controls.

Statistical Analysis
Descriptive statistics were used to present patient characteristics

and results. SPSS Statistics version 28 (IBM Corp, Armonk, NY) was
used for statistical analysis. P ≤ 0.05 was considered to be statistically
significant. To detect statistical differences, aWilcoxon signed rank test
for 2 continuous variables was performed.
RESULTS
Imaging data of 7 women were available for this study (Table

1 and Table 2). All patients had histologically confirmed CC before
TNM HPV Status Histology

cT1b1 pN0 (0/37) cM0 Negative Adeno
cT2b pn0 (0/16) cM0 Positive Squamous
cT4 pN0 (0/14) cM0 NA Squamous
cT1b1 pN1 (1/24) cM0 Positive Squamous
cT2 pn1 (2/11) cM0 NA Adeno
cT1b2 pN1a (2/50) cM0 Positive Squamous
cT1b2 pN1 (14/39) cM0 Positive Squamous

PI-46 accumulation in the bladder (primary tumor in the cervix could not be defined).
rrelation because of long time delay (>3 months) and absence of [18F]F-FDG PET/CT

Federation of Gynecology and Obstetrics; HPV, human papillomavirus; NA, not available.
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TABLE 2. Site Involvement

Subject FAPI Primary Tumor

Nodal Involvement According to

MRI FDG Pelvine

FDG
Para-aortic FAPI Pelvine FAPI Para-aortal

Patho
Pelvine Patho Para-aortic

FAP
IHC

1 Positive No No No No No No No No
2 Positive No No No No No No No No
3 Positive No No No No No No No No
4 Positive Yes Yes (2) No Yes (2) No Yes (1/24) No Yes
5 Positive NA No No Yes (2) No Yes (2/11) No Yes
6 Weak positive No No No No No Yes (1/9) No (Yes)
7 Positive NA Na Na Yes (>2) Yes (>5) Yes (5/15) Yes (9/24) Yes

Comparison of FAPI positivity, FDG positivity, MRI positivity, and histopathological positivity of pelvic and para-aortic lymph nodes in 7 women with proven cervical cancer.
NA, not available.

Wegen et al Clinical Nuclear Medicine • Volume 48, Number 2, February 2023

D
ow

nloaded from
 http://journals.lw

w
.com

/nuclearm
ed by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

y
w

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dgG

j2M
w

lZ
LeI=

 on 01/30/2024
imaging and had been referred for primary chemoradiation. One pa-
tient with a T4a tumor stage has developed a vesicovaginal fistula
before chemoradiation (but following surgical staging); thus, an an-
terior exenteration was performed before adjuvant chemoradiation.

Five of 7 patients (71.4%) proved to have squamous cell carci-
noma. Six of 7 women received [18F]F-FDG PET/CTand [68Ga]Ga-
FAPI-46 PET/CTwith a maximum time interval of 3 weeks before
surgical staging. Onewoman (patient 3; Table 1) had a primary tumor
(CC) indistinguishable from bladder uptake in both PET scans. This
patient was excluded from TBR analysis. Another patient (patient 7;
Table 1) was excluded from the histopathological correlation because
she received her [18F]-FDG PET/CT in a different country 3 months
before she received [68Ga]Ga-FAPI-46-PET/CT in our clinic (no
comparison between the scans because of long time interval).

• Three patients (patients 1–3) had node-negative PET scans ([18F]-
FDG PET/CTand [68Ga]Ga-FAPI-46-PET/CT) and nometastatic
LNs in the histopathology (true negative for [18F]-FDG PET/CT
and [68Ga]Ga-FAPI-46-PET/CT).

• Onewoman (patient 4) had 2metastatic pelvic LNs in both [18F]-FDG
PET/CTand [68Ga]Ga-FAPI-46-PET/CT scans (same localization), of
which one proved to be metastatic afterward in histopathology (true
positive for [18F]-FDG PET/CT and [68Ga]Ga-FAPI-46-PET/CT).
FIGURE 1. Suspicious pelvic LN in a 56-year old woman (patient 5; T
[18F]F-FDGPET/CT (D–F).A,MIP of [68Ga]Ga-FAPI-46 PET/CT, red arro
metastasis.C, FAPuptake in LNmetastasis in the right pelvis.D,MIPof
uptake in pelvic LNs. The pathological examination confirmed meta

152 www.nuclearmed.com
• One woman (patient 5) had a negative [18F]F-FDG PET/CT scan
but 2 FAPI-positive pelvic LNs (both sides of the pelvis), which
proved to be metastatic in the histopathological examination (true
positive for [68Ga]Ga-FAPI-46 PET/CT, false negative for [18F]F-
FDG PET/CT). [68Ga]Ga-FAPI-46 PET/CT and [18F]F-FDG
PET/CT images of 1 pelvic LN are demonstrated in Figure 1.

• One woman (patient 6) had negative scans ([18F]F-FDG PET/CT
and [68Ga]Ga-FAPI-46 PET/CT) but proved to have 1 small (3 mm)
pelvic nodal metastasis (micrometastasis, false negative for [18F]
F-FDG PET/CT and [68Ga]Ga-FAPI-46 PET/CT).

• Onewoman (patient 7) had her [18F]F-FDGPET/CT scan 3months
earlier than the [68Ga]Ga-FAPI-46 PET/CTand in a different coun-
try. We accessed these scans and medical reports (pelvic positive
LNs) but decided not to compare these FDG scans to the FAP scans
because of large interval between the scans. In [68Ga]Ga-FAPI-46
PET/CT, she had vast nodal metastasis in both pelvis and the
para-aortic region. In surgical staging, the patient had 5/15metasta-
tic pelvic LNs and 9/24metastatic para-aortic LNs (true positive for
[68Ga]Ga-FAPI-46 PET/CT; Fig. 2).

Metastatic lesions were stained for FAP using IHC. Here, all
metastases with focal FAP uptake in [68Ga]Ga-FAPI-46 PET/CT
were strongly positive for FAP by IHC (3/7 patients). One patient
able 1) with metastatic CC [68Ga]Ga-FAPI-46 PET/CT (A–C) and
w indicating LNmetastasis.B,MIP axial, red arrow indicating LN
[18F]F-FDGPET/CT.E,MIP (axial) of [18F]F-FDGPET/CT. F, No FDG
stasis in that LN. There was no correlation in the FDG scan.

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
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FIGURE 2. [68Ga]Ga-FAPI-46 PET/CT scans and histology of a 46-year-old woman with metastatic CC (patient 7; Table 1). A,
MIP with nodal metastasis in the pelvic and para-aortic region, red arrow indicating a left iliac LN. B, CT scan (axial) with left
iliac LN (CT-correlate, red arrow). C, FAP uptake in the same left iliac LN. D + F, Hematoxylin-eosin staining of metastatic pelvic
LN. E + G, Positive FAP staining of metastatic LN.

Clinical Nuclear Medicine • Volume 48, Number 2, February 2023 FAPI PET in Cervical Cancer

D
ow

nloaded from
 http://journals.lw

w
.com

/nuclearm
ed by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

y
w

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dgG

j2M
w

lZ
LeI=

 on 01/30/2024
(patient 6) with micrometastasis in a pelvic LN (FDG and FAP neg-
ative) showed only a very slight FAP staining in the IHC. An example
of LN metastasis with a strongly positive FAP staining (patient 7) is
presented in Figure 2.

Tumor-to-Background Ratios
In our cohort, 4 of 5 patients received their PET scans on 2 dif-

ferent days, whereas 1 patient received them in the same way (dual-
tracer protocol).13 Overall, [68Ga]Ga-FAPI-46 PET/CT showed better
TBRs in both primary tumor and nodal metastasis. Values for TBRmax
liver (CRmax primary tumor/CRmean liver) were 32.02 (median; range,
12.5–61.56) for [68Ga]Ga-FAPI-46 PET/CT versus 5.15 (median;
range, 3.68–14.16) for [18F]F-FDG PET/CT. Median TBRmax blood
pool (CRmax primary tumor/CRmean blood pool) was 18.45 ([68Ga]
© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
Ga-FAPI-46 PET/CT; range, 13.17–24.25) versus 6.85 (FDG; range,
4.86–19.11). In nodal metastasis, [68Ga]Ga-FAPI-46 PET/CT showed
a higher TBR compared with [18F]F-FDG PET/CT: median TBRmax
liver (CRmax metastasis/CRmean liver) was 14.55 (range, 12.71–23.1)
versus 1.39 (range, 1.3–3.41), median TBRmax blood pool (CRmax
metastasis/CRmean blood pool) was 7.97 ([68Ga]Ga-FAPI-46 PET/CT;
range, 6.46–13.82) versus 1.8 ([18F]F-FDG PET/CT; range, 1.69–4.37).
Table 3 and Figure 3 show TBR measurements for [68Ga]Ga-FAPI-46
PET/CTand [18F]F-FDG PET/CT for primary tumor and nodal me-
tastasis (TBRmax and TBRpeak values).

DISCUSSION
To our best knowledge, this is the first clinical study about

use of [68Ga]Ga-FAPI-46 PET/CT in patients with locally advanced
www.nuclearmed.com 153
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TABLE 3. Tumor-to-Background Ratios for [18F]F-FDG PET/CT and [68Ga]Ga-FAPI-46 PET/CT

Site Background Tracer
TBRmax

Median (Range)
TBRpeak

Median (Range)

Primary tumor Blood pool FDG 6.85 (4.86–19.11) 6.42 (4.19–19.24)
FAPI 18.45 (13.17–24.25) 16.85 (12.11–27.42)

Liver FDG 5.15 (3.68–14.16) 4.64 (3.66–14.16)
FAPI 32.02 (12.5–61.56) 31.18 (12.5–51.83)

Metastasis Blood pool FDG 1.8 (1.69–4.37) 1.39 (1.36–1.45)
FAPI 7.97 (6.46–13.82) 4.8 (4.2–6.55)

Liver FDG 1.39 (1.3–3.41) 1.08 (1.06–1.11)
FAPI 14.55 (12.71–23.1) 8.91 (7.94–10.94)

Wegen et al Clinical Nuclear Medicine • Volume 48, Number 2, February 2023
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CC. [68Ga]Ga-FAPI-46 PET/CT in CC has promising features and
may be more accurate than [18F]F-FDG PET/CT for nodal staging.
In addition, we found a favorable TBR, which matches reported data
in gynecological tumors and nodal metastasis.15,16

For nodal staging purposes of CC, CT,MRI, and [18F]F-FDG
PET/CT do not show sufficient accuracy.17–19 Despite improved image
resolution and tracers, there is still a high rate of false-negative findings
comparedwith surgical staging facing severe consequences for patients
when false treatment decisions are made. The use of [18F]F-FDGPET/
CT is increasing in the field of CC, partly because of growing evidence
in other malignancies during the last years (eg, in lung malignancies,
head and neck cancer, sarcoma) and better availability globally, partly
because it is more convenient for patients than surgical staging (no
FIGURE 3. Tumor-to-background ratios. A, TBRmax liver (tumor).
TBRpeak blood pool (tumor). E, TBRmax liver (metastasis). F, TBRpe
TBRpeak blood pool (metastasis). TBR was calculated by dividing C
pool): TBRmax liver (tumor) = CRmax tumor/CRmean liver, TBRpeak li
(tumor) = CRmax tumor/CRmean blood pool, TBRpeak blood pool (t
(metastasis) = CRmax metastasis/CRmean liver, TBRpeak liver (metas
(metastasis) = CRmax metastasis/CRmean blood pool, TBRpeak blood
note: [18F]F-FDG PET/CT of patient 7 was not available. Primary tu
uptake. *0.05 > P > 0.01.

154 www.nuclearmed.com
anesthesia and no preoperative preparations—some patients reject sur-
gical staging for these reasons). In our society, we are facing a growing
number of old patients with secondary diseases, mainly metabolic syn-
drome (obesity). Here, surgical staging bears a certain risk, and it could
be great offering these patients PET staging as a solid alternative.

We faced difficulties in defining the local CC tumor volume,
as [68Ga]Ga-FAPI-46 accumulation in the normal endometrium seems
to be cycle dependent.20 In addition, for dose-planning purposes,
patients had to meet some criteria regarding rectal filling (as empty
as possible) and a bladder volume of at least 200 mL. This resulted
in tracer accumulation in the bladder and impeded the demarcation
of the actual tumor volume in the cervix, although proper detection
of the primary tumor was possible in 6 of 7 patients.
B, TBRpeak liver (tumor). C, TBRmax blood pool (tumor). D,
ak liver (metastasis). G, TBRmax blood pool (metastasis). H,
Rmax or CRpeak (tumor or metastasis) by CRmean (liver or blood
ver (tumor) = CRpeak tumor/CRmean liver, TBRmax blood pool
umor) = CRpeak tumor/CRmean blood pool, TBRmax liver
tasis) = CRpeak metastasis/CRmean liver, TBRmax blood pool
pool (metastasis) = CRpeak metastasis/CRmean blood pool. Of

mor of patient 3 was notmeasurable given the high bladder

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
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In our cohort, 1 patient had histologically proven pelvic nodal
metastasis smaller than 3 mm and with low density of FAP, as iden-
tified in IHC. This node was missed by both [18F]F-FDG PET/CT
and [68Ga]Ga-FAPI-46 PET/CT. Micrometastatic disease and low
FAP expression may be potential pitfalls for [68Ga]Ga-FAPI-46
PET/CT and are important to consider in future diagnostic trials.

Insufficient radiation dose and growing radiation resistance
of tumor cells are major reasons for tumor recurrence after RT.
The role of CAFs in the tumor microenvironment and radiation resis-
tance is still not entirely understood. There is some evidence that they
can promote tumor progression and invasiveness as well as boosting
antitumorigenic effects. The effect of radiation on CAFs alters their
tumor-promoting capability, but unfortunately, treatedCAFs showboth
enhancing and diminishing protumorigenic potential. For nasopharyn-
geal cancer, a Chinese study generated first evidence that CAFs can
promote the survival of irradiated NPC cells via the nuclear factor
κB pathway and induce radioresistance.21 Reducing the survival
of CAF-induced tumor cells with CAF inhibitors or FAP-targeted
therapies may counteract this mechanism, but clinical data are
still lacking.21,22

At present, special caution is required when upstaging a pa-
tient based on [68Ga]Ga-FAPI-46 PET/CT alone. [68Ga]Ga-FAPI-
46 uptake has been described in various conditions such as benign
tumors, inflammation, degenerative diseases, fibrosis, and granulo-
matosis. The knowledge and interpretation of these pitfalls are
important in the management of incidental findings in patients re-
ferred for cancer staging indications. Recent studies suggest that im-
age acquisition earlier than 60 minutes or even multiple-minute
time points improve the discrimination of malignant lesions.23,24

The strength of the reported study is the 1:1 correlation of local-
ization and histological confirmation of suspicious LNs by performing
laparoscopic nodal staging after [68Ga]Ga-FAPI-46 PET/CT and [18F]
F-FDG PET/CT. This study benefits from the fact that patients were in
RT positioning, and immobilization devices were used for all imaging
data (better comparability of both scans). Also, our patients had no
prior treatment, which could have distorted imaging quality. Main
drawbacks are its small sample size and retrospective naturewith inher-
ent bias. The study acts as a proof of principle for further investigation.
To avoid time delay in starting chemoradiation, a coregistration of
[68Ga]Ga-FAPI-46 and [18F]F-FDG has been established (dual-tracer
PET/CT protocol13) and already been performed in 1 patient of this
cohort. Further studies are therefore needed to determine the value
of [68Ga]Ga-FAPI-46 PET/CT for noninvasive nodal staging of CC
compared with surgical staging.

CONCLUSIONS
In a cohort of 7 women, we find better nodal tumor detection

for [68Ga]Ga-FAPI-46 PET/CT compared with [18F]F-FDGPET/CT.
All [68Ga]Ga-FAPI-46–positive nodal metastases were confirmed by
histopathology with a strong FAP expression in IHC. Our results call
for trials determining the diagnostic value of [68Ga]Ga-FAPI-46
PET/CT in primary staging of CC.
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