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(CAFs), activated stromal cells that facilitate tumor pro-
gression by disrupting immune surveillance and secreting
extracellular matrix proteins that create a physical barrier
against immune cells and therapeutics.3 While CAFs are
recognized for their tumor-promoting role, the full scope
of their mechanisms remains incompletely characterized.4
A key marker of CAFs is fhbroblast activation protein
(FAP), a cell-surface glycoprotein overexpressed in tumor
stroma.5 Advances in radiopharmaceutical development
have led to high-affnity FAP inhibitors (FAPIs) labeled
with positron-emitting radionuclides, enabling targeted
PET imaging of FAP expression.6 These FAPI tracers have
expanded into a versatile toolkit for non-invasive visual-
ization of stromal activity in cancer and fbrosis.” The cur-
rent study evaluates the clinical landscape of FAPI-PET
imaging with covering: 1) the semi-quantitative analysis
of FAP in tumor stroma, and 2) emerging clinical appli-
cations where FAPI-PET may superior to conventional
FDG-PET.8 9 Furthermore, we examine and summarize
the evidence on the diagnostic and therapeutic utility of
FAPI-PET across different malignancies with highlighting
gaps for future investigation.10. 11

Originally identifed as a fbroblast activation marker,
FAP expression was frst observed in reactive stroma of
carcinomas, granulation tissue during wound repair, and
some mesenchymal tumors.12 Notably, FAP is minimally
expressed in normal tissues, including benign epithelial
tumors and quiescent fbroblasts, making it a promising
stromal target for cancer diagnostics and therapy.12

FAP is classifed as a type Il transmembrane serine
protease within the dipeptidyl peptidase IV enzyme fam-
ily.13.14 Structurally, it consists of a short intracellular (six
amino acids) and transmembrane (20 amino acids) do-
main, along with a large extracellular domain (734 amino
acids) that facilitates ligand binding.15-17 FAP exhibits both
endo- and exopeptidase activity, contributing to extracel-
lular matrix (ECM) remodeling through proteolytic degra-
dation of matrix proteins.18. 19

FAP is highly expressed in CAFs, which are abundant in
the TME of over 90% of epithelial cancers.1? Its prevalence
is particularly pronounced in desmoplastic tumors, includ-
ing pancreatic,20. 21 colorectal,22 23 and breast cancers.24 25
Initial research indicated an association between FAP ex-
pression and aggressive tumor behavior,26 27 which subse-
quent studies confrmed in various cancer types.s. 10. 22, 27
Interestingly, FAP can also be expressed directly by cancer
cells such as ovarian,28-30 breast,24 2531 pancreatic,2%. 32 and
sarcomas,!2. 33 raising potential theranostic applications.34

With FAPI-PET imaging now serving as an effective
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diagnostic technique, tumors require the presence of FAP-
expressing CAFs in their microenvironment or FAP ex-
pression on tumor cells.27.35.36 The tumor stroma compris-
es immune cells, fbroblasts, endothelial cells, and ECM
components, forming a supportive niche even in early-
stage tumors as small as 1-2 mm.37 The majority of CAFs
in tumor stroma originate from resident fbroblasts,27. 38, 39
though alternative differentiation pathways exist involv-
ing transformation of hematopoietic stem cells, epithelial
cells, and endothelial cells.40. 41

CAFs engage in crosstalk with immunosuppressive
cells, including tumor-associated macrophages (TAMS),
regulatory T cells (Tregs), and myeloid-derived suppres-
sor cells (MDSCs), by secreting cytokines (e.g., TGF-p,
VEGF, IL-6) and chemokines (e.g., MCP-1, SDF-1).36.42.43
For instance, in breast cancer, CAFs promote an immuno-
suppressive microenvironment by recruiting monocytes
and polarizing macrophages toward the pro-tumor M2
phenotype.42 These interactions position CAFs as promis-
ing targets for immunotherapy (Figure 1).42 44

During activation, fbroblasts transition from spindle-
shaped to stellate morphology and upregulate markers such
as a-SMA, PDGFRa/f, vimentin, and FAP.4.24.45,46 Among
these, FAP is the most stroma-specifc (Figure 2).435 TGF-3
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Figure 1.—Major effects of CAF on immune cells in the tumor micro-
environment.

TGF-b: transforming growth factor beta; VEGF: vascular endothelial
growth factor; IL: interleukin 6; GM-CSF: granulocyte-macrophage
colony-stimulating factor; M-CSF: macrophage colony stimulating fac-
tor; CCL: C-C motif chemokine ligand; CXCL: C-X-C motif ligand.
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Figure 2.—Schematic view of markers of CAFs.

is a key driver of CAF activation,4” though CAFs exhibit
functional diversity, leading to subclassifcations like:

» myoCAFs: Contractile, ECM-remodeling (a-SMAhigh/
IL-6low);

* iCAFs: Immunomodulatory (a-SMAlow/IL-6high).4

In pancreatic cancer, myoCAFs dominate peri-tumoral
regions, while iCAFs localize peripherally.48 The infu-
ence of these subsets on FAPI-PET imaging remains un-
clear and warrants further investigation.

Materials and methods
Data acquisition

This was a single-center, retrospective observational study
conducted from July 2021 to September 2024. The study
cohort was identifed by reviewing the institutional data-
base for all patients who underwent 68Ga-FAPI-46 PET/CT
for oncologic indications during this period. A total of 22
patients with histopathology-confrmed primary tumors,
metastases, or radiologically clear metastatic lesions from
known primary cancers were included in the fnal analysis.
The research was performed at the Al-Loaloa PET Center,
Nuclear Medicine and Molecular Imaging, Karbala, Iraqg.
The data presented in this manuscript were collected as
part of a clinical audit or quality improvement project at
the Al-Loaloa PET Center, which was designed to evaluate
and improve the internal standard of care. Written consent
was obtained from the patients. Two nuclear medicine spe-
cialists with more than 10 years’ experience in theranostics
and PET imaging reviewed the results and fndings.

The inclusion criteria for this study were as follows: 1)
subjects with a minimum age 10 years of old; 2) subjects
who underwent 68Ga-FAPI-46 without receiving therapeu-
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tic options through the imaging time points; 3) patients
scheduled for PET/CT with indications for initial staging
or suspected recurrence. The entire patient population (22
patients) underwent a $8Ga-FAPI-46 PET scan.

The study was conducted of Helsinki in accordance with
the Declaration. Al-Kafeel Hospital, University of Kerbala
(Irag) Ethics Committee approved this study protocol.

PET/CT imaging

For 68Ga-FAPI-46 scanning, no special fasting or glycemic
preparation was required, and the PET/CT acquisition was
conducted after intravenous injection of 1.85-2.59 MBq/
kg activity. A hybrid Biograph 6 and I1Q PET/CT scanners
(Siemens Healthcare, Erlangen, Germany) were used to
perform all PET/CT imaging approximately one hour after
injection. Patients were asked to raise their arms overhead,
and an initial spiral CT scan was performed from the skull-
cap to the upper part of the mid-thigh using the following
acquisition parameters: current 120 mA,; tube voltage 120
kV; matrix 512x512 pixels; and slice thickness 3.00 mm.
PET acquisition was performed with 2.2 min/position in
3D acquisition mode using an overall 5-6 bed positions.
CT-based PET attenuation correction was performed on
the PET data and the reconstruction was achieved using
an ordered subset maximization algorithm with 21 subsets
and two iterations.

Image interpretation and analysis

Two experienced nuclear medicine physicians indepen-
dently performed a visual, qualitative, and semi-quantita-
tive interpretation of all PET/CT scans. Positive lesions
were identifed by areas of non-physiologic uptake over
the background in all images. Positive lesions were further
categorized as non-malignant lesions, distant metastases,
or lymph node (LN) metastases. The PET images of the
68Ga-FAPI-46 were frst assessed via a visual assessment
for each patient in terms of the number of identifed le-
sions. Semi-quantitative analyzes were then performed by
comparing the radiotracers uptake within the same lesions.
The maximum standard uptake value (SUV,,,,) was mea-
sured for the regions of interest (ROI) defned on the lesion
by a physician. The tumor to background ratio (TBR), de-
fned as the ratio of lesion SUV,,,, to background SUV ¢,
(equation 1), was calculated for the malignant lesions and
the different radiotracers. The selection of the background
region was standardized and performed consistently for all
patients to ensure comparability:

« for liver lesions, the background was defned as a 3
cm spherical volume of interest (VOI) placed in normal-
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appearing liver parenchyma in the contralateral lobe,
avoiding vessels, bile ducts, and focal lesions;

« for non-hepatic intra-abdominal and pelvic lesions, a
2 cm spherical VOI was placed in the gluteus maximus
muscle or the erector spinae muscle group at the level of
the iliac crest;

« for thoracic lesions, a 2 cm spherical VOI was placed
in the descending thoracic aorta at the level of the main
pulmonary artery.

lesion SUV, .

TBR=——"D8&X
background SUV

1)
The highest level of evidence confrming malignancy
is a histopathological report from a biopsy of the specifc
FAPI-avid lesion in question. All other evidence, while
valuable, is considered secondary. While histopathology is
the reference standard, other evidence is used to support a
diagnosis of malignancy, especially when a biopsy is not
feasible or ethical. In total, 14 patients had a biopsy report.
These are considered composite reference standards:

« imaging follow-up (serial scans): a lesion is consid-
ered malignant if it shows signifcant progression (e.g.,
growth in size, development of new metastases) on subse-
quent CT, MRI, or PET scans over a defned period (e.g.,
6-12 months);

« correlation with a second, validated PET tracer: a
FAPI-avid lesion that is also highly FDG-avid in a known
cancer patient provides strong corroborative evidence, as
FDG-PET is a well-established oncologic tool. However,
this does not replace pathology;

« clinical course: The development of clear cancer-re-
lated symptoms or a rapid rise in a specifc tumor marker
(e.g., PSA for prostate cancer, CA-19-9 for pancreatic can-
cer) in conjunction with a new FAPI-avid lesion provides
strong indirect evidence.

For patients undergoing initial staging, the disease stage
was classifed according to the American Joint Committee
on Cancer (AJCC) Tumor, Node, Metastasis (TNM) stag-
ing system, 8t edition. For patients undergoing restaging
or response evaluation, treatment response was assessed
using the PET Response Criteria in Solid Tumors (PER-
CIST 1.0). As detailed in the Results, a partial metabolic
response was defned as a reduction of >30% in the target
lesion’s peak standardized uptake value (SUV ) normal-
ized to lean body mass, relative to the baseline scan.

Statistical analysis

Statistical evaluations were performed using Statistical
Package for Social Science (SPSS) platform, version 26.0
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(IBM, NY, USA). The results from the different radio-
tracers were compared through descriptive analyses, with
categorical variables listed as numbers with percentages,
and continuous variables listed as means and standard
deviations. Chi-square Tests were used to compare the
number of positive lesions. Student’s t-tests were used to
compare the lesion’s SUV,,,, and TBR values in the dif-
ferent PET/CT images. Semi-quantitative analyses were
then performed by comparing the radiotracers uptake
within the same lesions. The maximum standardized up-
take value (SUV,,,,) was calculated in regions of interest
(ROI) defned on the lesion by a physician. The tumor to
background ratio (TBR), defned as the ratio of lesion SU-
V max t0 background SUV ..., Was calculated for malignant
lesions and the different radiotracers.

Results

The characteristics of the registered cases are shown in
Table | and Supplementary Digital Material 1 (Supple-
mentary Table I). This cohort included a diverse range
of cancers, with the most common being gastric cancer
(N.=8). Patients were diagnosed with histopathology-
confrmed, well-differentiated adenocarcinomas (ADC),
medullary thyroid cancer (MTC), papillary thyroid cancer
(PTC), ovarian, cervical, gastric, colon, Ewing’s sarcoma,

TABLE |.—Baseline characteristics of patients.
Characteristic

Sex

Male

Female
Age (years)

Median 43

Range 10-69
Study

Staging 10

Restaging 12
Type of cancer

Colon cancer

Gastric cancer

Breast cancer

Ovarian cancer

Cervical cancer

Well differentiated ADC

Ewing sarcoma

Cholangiocarcinoma

MTC

PTC

HCC

RCC

Patients

10 (46%)
12 (54%)

PNRPNRRPNRRNDNRE

PTC: papillary thyroid cancer; ADC: adenocarcinoma; MTC: medullary thyroid
cancer; HCC: hepatic cell carcinoma; RCC: renal cell carcinoma.
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Renal cell carcinoma (RCC), hepatocellular cell carci-
noma (HCC), cholangiocarcinoma and breast cancer who
underwent 68Ga-FAPI-46 scan. The total number of pri-
mary tumors was 22 with mean tumor size of 2.5+1.6 cm,
and minimum and maximum length of 1.31 cm and 5.3
cm, respectively. In total, six patients underwent surgical
resection, and four patients received chemotherapy cycles
at least 7 months. The remaining 12 patients underwent
non-surgical antitumor treatment.

In the comparative analysis of 15 paired lesions, €Ga-
FAPI-46 demonstrated a signifcantly higher mean SUV,,,
(15.448.2) compared to 8F-FDG (8.1+4.5), with a mean
difference of 7.3 (95% CI: 3.1 to 11.5; P=0.002). Similar-
ly, the mean TBR was 9.8+4.1 for FAPI versus 3.2+1.6 for
FDG (mean difference 6.6; 95% CI: 4.8 to 8.4; P<0.001).

In a breast cancer patient, FAPI-PET demonstrated
higher SUV,,,, than FDG-PET in a lymph node (31.24
vs. 17.35) and brain metastasis (32.66 vs. 17.74), with su-
perior background contrast in the brain. In gastric cancer

AL-TIMEEMI

patients, FAPI-PET successfully identifed treatment re-
sponse, with one case showing a signifcant decrease in
primary tumor SUV ., (from 21.2 to 4.8) and size, consis-
tent with a partial metabolic response. FAPI-PET identi-
fed primary and metastatic lesions across all cancer types
in our cohort.

Liver cancer

Approximately 50% of HCC are hypo- or isometabolic
on 18F-FDG PET due to high FDG-6-phosphatase activ-
ity and low GLUT-1 expression, resulting in limited sen-
sitivity (50-80%, especially <20% for lesions <2 cm and
well/moderately differentiated tumors). In contrast, mul-
tiple studies report 68Ga/18F-FAPI PET sensitivities of
96-100%, signifcantly higher tumor-to-background ratios
(TBR (e.g., 3.9 vs. 1.7), and superior detection of intrahe-
patic lesions (92% vs. 41%) and lymph node metastases,
frequently leading to upstaging and treatment modifca-
tion.49-53 In our cohort, three patients with suspected or
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Figure 3.—A 62-year-old male with cirrhosis and a liver mass, referred for staging. Ga-FAPI PET/CT (MIP and axial fused images) demonstrates
intense focal FAPI uptake in a large right hepatic lobe mass (segment VI, SUV,,,,=10.32), highly suspicious for primary hepatocellular carcinoma
(HCC). This correlates with the US fnding of a vascular mass. The MRI suggestion of hydatid cysts is considered less likely given this intense FAPI
avidity, which is characteristic of a malignant stromal reaction. Bone: Mild, linear FAPI uptake in a right lumbar facet joint (arrow, SUV,,,,=5.66) is
morphologically typical of facet joint arthropathy, a common benign degenerative fnding, rather than metastasis. Brain: a focus of intense FAPI up-
take in the left parietal lobe (arrow, SUV,,,,=8.02) is highly suspicious for a brain metastasis. This was a critical fnding that led to disease upstaging.
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confrmed primary liver malignancy underwent 8Ga-FA-
P1-46 PET/CT for staging:

* patient 1 (62 M): large segment 6 HCC (8x7.5 cm)
with SUV,,,, 10.32 (largest lesion) and 5.66 (smaller le-
sion); additional FAPI-avid bone (SUV,,,, 8.02) and brain
metastases (Figure 3);

e patient 2 (65 F): poorly differentiated intrahepatic
cholangiocarcinoma with SUV,,,, 19.37 (Figure 4);

* patient 3 (69 M): focal liver lesion with SUV,,,, 6.29
and bone uptake (SUV 4 5.13) (Figure 5).

In all cases, 68Ga-FAPI-46 PET/CT clearly depicted the
primary tumors and revealed previously unsuspected dis-
tant metastases, resulting in clinical upstaging.

This supports the superior performance of FAPI-PET
over FDG-PET in primary liver malignancies, particularly
in tumors with prominent stromal desmoplasia.

Gastric cancer

Low FDG uptake is commonly observed in gastric can-
cer subtypes such as signet-ring cell, mucinous, and dif-

CLINICAL EXPERIENCE WITH 68GA-FAPI PET/CT

fuse non-intestinal variants.54 In these cases, FAPI-PET
demonstrates signifcantly higher sensitivity than FDG-
PET.55-58 In gastric signet-ring cell carcinoma cases, FAPI-
PET showed 4-fold greater primary lesion detection (73%
vs. 18%), 3.3-times higher lymph node metastasis identif-
cation (77% vs. 23%), and 2.4-times improved distant me-
tastasis detection (93% vs. 39%) compared to FDG-PET.57
Additionally, 8Ga-FAPI-PET showed substantially higher
SUV,,.« and TBR values compared to 18F-FDG-PET in:

e primary tumors (SUV,,,= 5.2 vs. 2.2- TBR: 7.6 vs.
1.3, P<0.001);

* lymph nodes (SUV,,,,= 6.8 vs. 2.5- TBR: 5.8 vs. 1.3,
P<0.001);

* bone and visceral metastases (SUV,,,= 6.5 vs. 2.4-
TBR: 6.3 vs. 1.3, P<0.001).57

Studies evaluating mixed gastric cancer subtypes fur-
ther confrmed FAPI-PET’s superior sensitivity (88%
vs. 60%) over FDG-PET.SS % However, some stud-
ies highlight limitations in FAPI-PET’s ability to accu-
rately assess lymph node involvement,s8. 60 likely due

-

Figure 4.—A 65-year-old female
with liver suspicious lesions (chol-
angiocarcinoma). Referred for
staging. Metastatic poorly differ-
entiated adenocarcinoma (Primary
hepatic cholangiocarcinoma can-
not be excluded).
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Figure 5.—A 69-year-old male with a thyroid nodule and a liver lesion, referred for staging. 68Ga-FAPI PET/CT (MIP and axial fused images)
demonstrates two key fndings: 1) in the liver: a focal area of moderate FAPI uptake in the liver (SUV,,,,=6.29), suspicious for a primary hepatic
lesion (e.g., HCC) or metastasis. 2) In the bone: a focal FAPI-avid lesion in a right rib (blue arrow, SUV,,,,=5.13). In the context of a suspected
primary liver malignancy, this must be considered a potential bony metastasis until proven otherwise, which would upstage the disease. A benign
cause (e.g., a healing fracture) is less likely but cannot be entirely excluded without further correlation. FAPI-PET/CT identifed a suspicious liver
lesion and a potential rib metastasis, highlighting its utility in comprehensive staging. The rib fnding warrants further clinical or imaging follow-up

for defnitive characterization.

to tumor heterogeneity. A comparative study revealed
comparable diagnostic performance between FAPI-PET
and FDG-PET for lymph node staging, with no statisti-
cally signifcant differences in sensitivity or specifcity
(P>0.05).60 This discrepancy may be infuenced by the
study’s older patient cohort (median age: 68 years), where
prior abdominal surgeries or infections could alter tracer
uptake.s0 In our study, we registered eight patients with
gastric cancer-three of them referred for staging and fve
patients for metastasis or response evaluation. In Figure
6, the patient was a known case of gastric cancer with
receiving 5 cycles of chemotherapy referred for evalua-
tion of response to therapy. In comparison with previous
PET/CT (Left image), current PET/CT (to the right) indi-
cated: 1) decreased FAPI avidity and thickness of gastric

\ol. 70 - No. 2

primary tumor as detailed above; 2) resolution of peri-
gastric lymph nodes metastases; 3) no FAPI avid interval
developed new lesion. The overall picture is going with
partial metabolic response to treatment (PERCIST crite-
ria). Another patient was a known case of gastric cancer
with receiving 5 cycles of chemotherapy. He referred for
evaluation of response to therapy (Figure 7). In the Previ-
ously image, 7 mm of left cardiophrenic angle inactive
lymph node was noted and still inactive in the current-
ly image. Previously image reported gastric fundus and
proximal body primary tumor is less active and smaller
currently (maximum thickness 9 mm, SUV, = 4.8 vs.
maximum thickness 25 mm, SUV,,,,= 21.2 previously),
which is confrmed by delayed images. Moreover, previ-
ously image reported FAPI avid gastrohepatic and peri-
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Figure 6.—The patient is a
known case of gastric can-
cer, status post 5 cycles of
chemotherapy, (in compari-
son with previous PET/CT
(left image) current PET/
CT (right image) shows: 1)
decreased FAPI avidity and
thickness of gastric primary
tumor as detailed above; 2)
resolution of peri-gastric
lymph nodes metastases;
3) no FAPI avid interval
developed new lesion. He
is referred for evaluation
of response to therapy. The
overall picture is going with
partial metabolic response
to treatment (PERCIST cri-
teria).

Figure 7.—The patient is a
known case of gastric can-
cer, status post 3 cycles of
chemotherapy, (in compari-
son with previous PET/CT-
left image) current PET/
CT (right image) shows:
Signifcant decreased size
and FAPI avidity of the
stomach primary tumor, as
well as extensive regional
lymphadenopathies and
intraperitoneal deposits as
detailed above. No interval
developed new FAPI avid
tumoral lesion. The overall
picture is going with partial
metabolic response to treat-
ment (PERCIST criteria).
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gastric lymphadenopathies were not visualized in the cur-
rently image. In short, signifcant decreased size and FAPI
avidity of the stomach primary tumor, as well as extensive
regional lymphadenopathies and intraperitoneal deposits
as detailed above. No interval developed new FAPI avid
tumoral lesion. The overall picture is going with partial
metabolic response to treatment (PERCIST criteria). The
third case was 48-year-old male with newly diagnosed
gastric carcinoma by gastric biopsy which showed poorly
differentiated adenocarcinoma, diffuse and intestinal type
with signet ring cell for staging the disease before any
treatment. FAPI avid in proximal gastric wall thickening
was compatible with primary tumor with SUV,,,,=9.41.
Multiple FAPI uptake in upper abdominal lymph nodes
was suggesting of regional metastasis. FAPI avid as meta-
static lesions in the abdominopelvic and omentoperito-
neal thickening was seen. Moreover, mildly FAPI avid in
the right liver lobe subcapsular lesion likely representing
hemangioma (Figure 8). In conclusion, gastric cancer of-
ten has a dense stromal component with abundant CAFs,
making FAPI a promising target with Improving staging,
especially for metastatic disease and its potential for ther-
anostics, though further validation is needed.

AL-TIMEEMI

Breast cancer

With substantial stromal involvement in primary breast
cancersél 62 and established FAP expression patterns,2s
FAPI-PET shows signifcant potential as a novel imaging
modality for breast oncology. While FDG-PET has well-
documented limitations, particularly in invasive lobular
carcinomas, which exhibit lower cellular density and re-
duced FDG avidity,5 63 FAPI-PET demonstrates promise
as an alternative imaging approach for comprehensive
diagnosis and staging. However, comprehensive analyses
across different histological subtypes remain limited. Nu-
merous investigations demonstrate FAPI-PET’s enhanced
capability for identifying both primary tumors and meta-
static deposits in breast cancer, achieving high sensitiv-
ity and specifcity rates.s4 Specifcally, 68Ga-FAPI-04 out-
performs 18F-FDG PET/CT in identifying primary sites,
indicating higher sensitivity, SUV,,,,, and TBR.65 It also
excels in detecting lymph node, hepatic, bone, and cere-
bral metastases.5s

Our previous investigation demonstrated that the SUV-
max OF 68Ga-FAPI-46 in breast cancer patients was approxi-
mately twice as high as reported in comparable studies.®

Figure 8.—68Ga-FAPI

PET/CT in a 48-year-old
male with newly diagnosed
gastric carcinoma for initial
staging. In axial fused PET/
CT images yellow arrow
points to the primary tu-
mor, demonstrating intense
FAPI uptake within the
thickened proximal gastric
wall (SUV,=9.41), blue
arrow points to a cluster of
FAPI-avid upper abdomi-

nal lymph nodes, indica-
tive of regional metastatic
involvement, and red arrow
points to a mildly FAPI-av-
id, subcapsular lesion in the
right liver lobe. The pattern
and intensity of uptake are
atypical for a typical me-
tastasis and are more com-

-

v,

2

patible with a benign hem-
angioma, a common inci-
J/ dental fnding. FAPI-PET/
CT clearly delineated the
primary gastric tumor and
regional lymph node me-
tastases. It also identifed
an incidental liver lesion,
accurately  characterizing
it as likely benign, thereby
preventing a false-positive

interpretation and potential
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over-staging.
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Figure 9.—Schematic review of
the application of FAPI and FDG
in breast cancer (head-to-head
comparison).

CAF Targeting antigen 68Ga-FAPI-46
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Figure 10.—A 26-year-old fe- 3
male diagnosed with breast in-

vasive ductal carcinoma (left). .
Multiple breast lobule with ade- ‘
nosis, fbrosis and cystic changes q

with multiple foci of ductal car-
cinoma in situ, solid, cribriform
pattern with many islands of
hypochromatic cells and many
lymphovasular invasion (fbro
cystic disease and invasive duc-
tal carcinoma grade 2).
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Lymph nodes in the right breast exhibited increased uptake
in both 18F-FDG and FAPI scans, with the largest node
measuring 34 mm in diameter and showing SUV,,,, val-
ues of 31.24 (FAPI) and 17.35 (18F-FDG). Additionally, a
27 mm lesion in the left parietal lobe had SUV,,, values
of 32.66 (FAPI) and 17.74 (18F-FDG). Notably, while 18F-
FDG scans were limited by high physiological brain glu-
cose uptake, obscuring tumor involvement, FAPI scans,
with minimal background brain activity, enabled clearer
detection of metastases (Figure 9). In the current study,
we registered two breast cancer patients. One of them was
26-year-old female diagnosed with breast invasive ductal
carcinoma (left side)- Multiple breast lobule with adeno-
sis, Throsis and cystic changes with multiple foci of ductal
carcinoma in situ, solid, cribriform pattern with many is-
lands of hypochromatic cells and many lymphovasular in-
vasion (fbro cystic disease and invasive ductal carcinoma
grade 2). solid hypoechoic classifed mass (3x2 cm) asso-
ciated with pathological LNs at axillary tail (largest:15x8
mm), BIRADS 4c (Figure 10). The tumor markers for this
patient were indicated below; ER (esterogen receptor:
3+2=5, moderately positive), PR (progesterone receptor:
4+3=7, strongly positive), HER2 (+2, weakly positive),
Ki-67=38%: strongly positive, creatinine = 0.91, Alkaline
Phosphatase:114.6, CEA15-3:12.3. Although the small
sample size precludes defnitive conclusions, these fnd-
ings align with immunohistochemical data showing con-
sistent FAP expression across breast cancer variants.66
Another study highlighted predominant FAP expression in
invasive breast carcinomas but not in non-invasive or hy-
perplastic lesions.t6 The detection of extra-axillary lymph
nodes, often missed in sentinel lymph node biopsies, could
infuence therapeutic decisions.6. 68 68Ga-FAPI identifed
extra-axillary nodal involvement in 42% of eligible pa-
tients (6/14), compared to 28% with 18F-FDG.67 While
pathological confrmation was lacking, the consistent trac-
er uptake in confrmed axillary metastases supports FAPI
PET’s diagnostic value. Further validation comes from
comparative studies demonstrating 68Ga-FAPI’s superior
detection of distant metastases over 18F-FDG.67. 69, 70 Due
to the recent adoption of FAPI tracers at our center, the lim-
ited number of scans restricts broader diagnostic accuracy
assessments. However, prior research confrms that 68Ga-
FAPI PET/CT detects more lesions — including primary
tumors, nodal, and distant metastases, with higher SUV .,
than 18F-FDG PET/CT in breast cancer.8® These results are
reinforced by Komek et al.’s 20-patient study,®s further
validating 68Ga-FAPI’s potential in breast cancer imag-
ing. In brief and regarding these investigation, FAPI PET
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may improve staging, detection of recurrence, and therapy
monitoring and guide personalized treatment in aggressive
subtypes of breast cancer (e.g., TNBC). FAPI PET shows
promise but requires further validation in breast cancer.

Lung cancer

As lung cancer (LC) remains the most prevalent malig-
nancy, multiple studies have compared the effcacy of FA-
PI-PET with FDG-PET in its diagnosis and staging.57. 71-73
Evidence suggests that FAPI-PET demonstrates superior
performance over FDG-PET in identifying primary tu-
mors and metastases, particularly in the brain, pleura,
bones, and lymph nodes.7 75 In a comparative analysis
across lung cancer subtypes, 8F-FAPI-74 PET/CT dem-
onstrated signifcantly better diagnostic performance
than FDG-PET, with superior sensitivity (99% vs. 87%;
P<0.001), specifcity (93% vs. 79%; P=0.004), and overall
accuracy (97% vs. 85%; P<0.001).76¢ Comparative stud-
ies revealed 68Ga-FAPI-PET’s diagnostic advantage over
18F-FDG-PET/CT, with higher detection rates for primary
lesions and metastases across multiple anatomical com-
partments (nodal, neurological, skeletal, and pleural).50 A
common limitation in these studies is the lack of histo-
logic confrmation, often necessitating reliance on conven-
tional imaging and clinical follow-up.50 LC subtypes with
lower FDG-PET avidity may show even greater diagnos-
tic benefts with FAPI-PET. For instance, 18F-AIF-NOTA-
FAPI-42 PET/CT was superior than 18F-FDG in LC with
displaying higher SUV,,,, in lymph nodes, pleural depos-
its, and distant metastases.” Additionally, 18F-FAPI-PET
detected more involved lesions (554 vs. 464, P= 0.003),
including lymph nodes (258 vs. 229, P=0.039), brain me-
tastases (34 vs. 9, P=0.002), and pleural metastases (56
vs. 30, P=0.041).74 Evaluation of 18F-AIF-NOTA-FAPI-04
versus 18F-FDG across major LC subtypes (adenocarcino-
ma; ADC, squamous cell carcinoma; SCC, and small cell
lung cancer; SCLC) revealed comparable performance,
with the exception of moderately elevated tracer uptake
in SCC and ADC bone metastases relative to SCLC.77
Despite its advantages, FAPI-PET has limitations in LC
staging, particularly due to false-positive uptake. Benign
conditions such as post-radiation injury, surgical changes,
or infammation can also exhibit FAP accumulation, com-
plicating the differentiation between malignant and benign
lesions.?8-80 While infammatory lesions generally show
lower tracer uptake than malignancies, signifcant overlap
between the two groups poses diagnostic challenges in in-
dividual cases.8! The diagnostic utility of tracer washout
kinetics for differentiating malignant from infammatory
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processes has not yet been investigated. Current clinical
evidence remains insuffcient to conclusively demonstrate
FAPI-PET’s superiority to FDG-PET for lung cancer man-
agement.8!

Ovarian cancer

FAP is frequently expressed in epithelial ovarian cancers,
primarily within the tumor stroma, though some expres-
sion also occurs in tumor cells themselves.82 In an ex vivo
analysis of 338 primary epithelial ovarian cancer speci-
mens, Mhawech-Fauceglia et al. observed FAP expres-
sion in neoplastic cells in 21% (70/338) of cases and in the
tumor stroma in 61% (207/338) of cases.82 Notably, 94%
(66/70) of tumors with FAP-positive malignant cells dem-
onstrated concurrent stromal FAP expression, while stro-
mal-only FAP expression was observed in 42% of cases.8?
Given that FAP expression correlates with tumor progres-
sion, invasion, chemotherapy resistance, and poorer clini-
cal outcomes, FAP-targeted theranostics have emerged as
a potential adjunct to conventional therapies.28. 82 8 Clini-
cal evaluations in ovarian cancer reveal FAPI-PET’s con-
sistent diagnostic advantage over FDG-PET, showing en-
hanced sensitivity for primary lesion identifcation, lymph
node metastasis detection, and distant spread assessment —
particularly for peritoneal and peridiaphragmatic involve-
ment.% 57. 71, 72 While some studies reported comparable
SUV,.x values between the two tracers,’. 84 FAPI-PET
consistently exhibited higher TBR and improved lesion
detection rates. Statistical analysis revealed FAPI-PET’s
signifcantly higher sensitivity than FDG-PET for: perito-
neal deposits (96.8% vs. 83.0%, P<0.001), retroperitoneal
nodes (99.5% vs. 91.4%, P<0.001), and supradiaphrag-
matic nodes (100% vs. 80.4%, P<0.001).57 Additionally,
88Ga-FAPI-04 demonstrated higher SUV,,,, values for
peritoneal metastases (17.31 vs. 13.68; P=0.026), retro-
peritoneal lymph nodes (8.72 vs. 6.56; P<0.001), and su-
pradiaphragmatic lymph nodes (6.39 vs. 4.20; P<0.001)
compared to 18F-FDG.57 Hormonal status infuences back-
ground FAPI uptake in reproductive and breast tissues.&
Premenopausal women exhibit signifcantly higher endo-
metrial (SUV,,,,=11.7 vs. 3.0; P<0.001) and breast (1.8 vs.
1.0; P=0.004) uptake compared to postmenopausal wom-
en.85 No signifcant variation in ovarian FAPI uptake was
observed between premenopausal (SUV,,,,=2.8) and post-
menopausal women (SUV,,,,,=1.6; P=0.14). In the cohort
of 167 female patients, endometrial accumulation showed
the highest mean SUV,,,, (4.0£3.2), exceeding ovarian
(1.7£0.8) and breast tissue uptake (1.1+0.5). The minimal
physiological FAP expression observed in ovarian tissue
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across all menopausal stages enhances FAPI-PET’s diag-
nostic utility for ovarian cancer detection, while under-
scoring the need for additional clinical validation.ss In our
study, two ovarian patients were registered; A 45-year-old
female with metastasized ovarian carcinoma underwent
68Ga-FAPI-PET/CT. Tracer uptake in normal liver paren-
chyma was 1.22 (SUV,,=1.22). The quantifed uptake
in thyroid nodule and neck lymph node presented a high
FAPI-uptake. Moreover, uptake was seen at the uterus in
right lower image in the MIP of the 68Ga-FAPI-46 PET/
CT scan (Figure 11). The second was 58-year-old female
who referred for recurrence evaluation. Peritoneum (SU-
V max=4.86) and mass lesion (SUV,,,,=1.94) in the left side
of the pelvic more compatible with peritoneal seeding and
mesenteric involvement (TBR=3.1). In brief, FAPI PET
imaging shows promise for detecting fbroblast-rich ovar-
ian cancer metastases and guiding targeted therapy.

Colorectal cancer (CRC)

Similar to other gastrointestinal malignancies, elevated
FAP expression in CRC is linked to increased tumor ag-
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Figure 11.—Representative selected MIP images of #Ga-FAPI PET/CT
in different cancer types. Top left (coronal MIP): a patient with gastric
carcinoma. The intense FAPI-avid focus projects to the right of the mid-
line on this coronal MIP. For anatomical confrmation, the correspond-
ing axial fused 18F-FDG PET/CT image (inset) localizes this activity to
the primary tumor in the gastric cardia/fundus (arrowhead).
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gressiveness and poorer clinical outcomes.22 23, 86,87 |nter-
action between FAP, FAPI and CAFs in the solid tumor
microenvironment of CRC and clinical cases were indicat-
ed in Figure 11, 12, 13. Although most CRCs exhibit high
FDG avidity, the diagnostic accuracy of FDG-PET is often
compromised by signifcant physiological bowel uptake.88
Consequently, comparative studies between FAPI-PET and
FDG-PET consistently demonstrate superior sensitivity,
detection rates, TBR, and SUV,,,, values for FAPI-based
imaging. Research indicates that FAPI-PET outperforms
FDG-PET in detecting the primary CRC (100% vs. 53%
sensitivity),8 lymph node (90% vs. 80%),% distant (89%
vs. 57%), and peritoneal metastases (100% vs. 55%).89. 90
Additionally, FAPI-PET shows higher specifcity for nodal
metastases (100% vs. 81.8%).90 This advantage is partic-
ularly evident in less FDG-avid CRC subtypes, such as
signet-ring cell carcinoma.®0. 91 Colorectal cancer typically
presents with enhanced FAPI avidity, as evidenced by su-
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perior TBR and SUV,,,, values for primary tumors and
common metastatic sites (peritoneum and liver) relative to
conventional FDG-PET imaging®! — though lymph node
metastases occasionally show comparable uptake.8® Clini-
cally, FAPI-PET has been shown to alter TNM staging in
50% of treatment-naive patients and modify treatment de-
cisions in 21% of confrmed CRC cases.%t 92 One study
reported a markedly higher TBR for 68Ga-FAPI-04 versus
18F-FDG in primary tumors (13.3 vs. 8.2).91 Furthermore,
68Ga-FAPI-04 yielded higher SUV,,, in peritoneal me-
tastases (5.2 vs. 3.8) and TBR in liver metastases (3.7 vs.
1.9; both P<0.001). When used for staging, ¢Ga-FAPI-04
PET/CT resulted in upstaging in 16% and downstaging in
8.2% of cases.9 In our research two patients with colon
cancer were included; the frst was 41-year-old female
with colon adenocarcinoma who referred for metastatic le-
sion’s evaluation. Hypermetabolic peritoneal mass lesion
in the RLQ more compatible with peritoneal seeding. In
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Figure 12.—Representative selected MIP images of €Ga-FAPI PET/CT in different cancer types.
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Figure 13.—Interaction between
FAP, FAPI and CAFs in the solid
tumor microenvironment of CRC.

Colorectal tumor
microenvironment

Colorectal primary cancer cells

addition, there are peritoneal nodularities at the surface of
the liver with FAPI uptake more compatible with perito-
neal seeding. Two hypermetabolic right renal artery LNs
regarding patient’s history more compatible with meta-
static involvement (Figure 11). The second was 46-year-
old male with well differentiated adenocarcinoma who
referred for response evaluation. Five liver mass lesions in
both liver lobes in the segments of 4, 5, 6, 7 showed both
FDG and FAPI uptake which was compatible to metastat-
ic involvement. For this case, progression of disease was
noted (Figure 14, 15). Therefore, FAPI-PET imaging may
improve detection of fbroblast-rich colorectal cancer me-
tastases, especially in cases with low FDG avidity.

Peritoneal carcinomatosis (PERCA)

Peritoneal carcinomatosis arises in various cancers, par-
ticularly in the ovarian, gastric, and CRCs.9 FDG-PET
has limited sensitivity in detecting PERCA due to physi-
ological FDG uptake in the gastrointestinal tract, which
can obscure malignant lesions, as well as the low FDG
avidity of certain tumor subtypes.® Unlike FDG-PET,
FAPI-PET shows enhanced detection capability with im-
proving TBR in PERCA.5 Numerous investigations sup-
port the enhanced sensitivity of FAPI-PET in diagnosing
PERCA. For CRC, 68Ga-FAPI-04 PET/CT showed signif-
cantly higher sensitivity (100% vs. 40%) while maintain-
ing comparable specifcity (100%) relative to FDG-PET,

though it should be noted that some research groups have
obtained divergent results in their analyses.56 Similarly, in
gastric cancer with peritoneal involvement, 68Ga-FAPI-04
achieved a sensitivity of 100% versus 40% for 18F-FDG,
with both modalities exhibiting 100% specifcity.5¢ Addi-
tionally, 8Ga-DOTA-FAPI-04 provided a higher TBR in
peritoneal metastases (8.1 vs. 3.2, P<0.001) compared to
18F-FDG-PET/CT. In ovarian cancer, FAPI-PET outper-
formed FDG-PET in detecting peritoneal metastases.57 71
The 68Ga-FAPI-04 tracer showed statistically superior im-
aging characteristics including higher sensitivity (97% vs.
76%) and greater lesion avidity (SUV,,,=17.31 vs. 13.68),
leading to modifed staging classifcations in a subset of
patients.5” Furthermore, FAPI-PET consistently yielded
higher TBRs than FDG-PET (median TBR 5.8 vs. 2.7,
P<0.001).7t Overall, FAPI-PET exhibits signifcantly im-
proved sensitivity and specifcity for PERCA across di-
verse cancer types compared to FDG-PET.

Pancreatic cancer

In pancreatic ductal adenocarcinoma (PDAC), FAP is
overexpressed not only in the tumor stroma but also in
cancer cells, potentially contributing to metastasis and
poorer clinical outcomes.2t 32 FAPI-PET demonstrates
superior sensitivity and detection rates compared to
FDG-PET in PDAC.84 9.9 A comparative analysis dem-
onstrated FAPI-PET’s superior detection rates over FDG-
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Figure 14.—Known case of well differentiated adenocarcinoma who underwent left hemicolectomy with receiving chemotherapy up to 6 months
underwent 68Ga-FAPI PET (left MIP image). Again, after performing €Ga-FAPI and 18F-FDG PET/CT, patient underwent liver metastectomy with
receiving chemotherapy up 4 months. Five liver mass lesions in both liver lobes as described at segment 4, 5, 6, 7 showed both FDG and FAPI uptake
and compatible with metastatic involvement. Comparing with previous scan, progression of disease is noted.
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Figure 15.—18F-FDG PET/CT in a complex case of metastatic colorectal cancer post-liver transplant. Right MIP: FDG-PET at time point A after
receiving chemotherapy cycles. Left MIP: FDG-PET at time point B, showing disease progression with new hypermetabolic pulmonary and nodal
metastases. This case illustrates the challenging assessment of disease recurrence post-transplant. The persistent ambiguity and disease progres-
sion underscore the clinical need for more sensitive and specifc imaging biomarkers, such as FAPI-PET, to guide management in such complex

scenarios.
PET for primary lesions (100% vs. 95.0%), nodal metas- ifcations in clinical management.84 97 Additionally, FAPI-

tases (96.2% vs. 61.5%), and distant metastases (100% vs. PET has been shown to change tumor staging in 43% of
84.0%, P<0.0001).84 These fndings frequently led to mod- cases in comparison of conventional imaging.?® Beyond
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improving detection, FAPI-PET may also offer prognostic
insights.84. 98 The study identifed SUV,,,,=14.9 on pre-
treatment 68Ga-FAPI-04 PET/CT as a threshold value pre-
dictive of disease progression.84 Another study reported
that higher baseline metabolic tumor volume (MTV) on
18F-AIF-NOTA-FAPI-04 PET was correlated with reduced
overall survival.®8 In patients without prior therapeutic in-
tervention, 68Ga-FAPI-04 uptake correlated with FAP ex-
pression and aggressive pathological features, such as poor
differentiation, larger tumor size, and perineural invasion.
Notably, SUV,,.,« Was an independent predictor of recur-
rence-free survival (P<0.05).9 A signifcant limitation of
FAPI-PET imaging is its potential for false-positive results
in infammatory processes such as pancreatitis.89 To dif-
ferentiate malignancy from infammation, tracer kinetics
may be useful. A proposed multiphase imaging protocol
(20 min, 1 h, 3 h p.i.) revealed distinct kinetic patterns:
pancreatitis demonstrated progressive tracer washout (SU-
Voa=1-24 - 6.55 5 5.63, respectively), while pancreatic
adenocarcinoma maintained stable/increasing uptake (SU-
V ma=11.48 - 12.66 — 13.23, respectively). These fndings
were supported by another study, where benign infamma-
tory lesions demonstrated faster tracer washout compared
to malignant tumors.8® FAPI-PET holds signifcant prom-
ise in PDAC diagnosis and staging, offering higher sensi-
tivity than FDG-PET. By incorporating delayed imaging
(e.g., 3-hour washout kinetics), FAPI-PET may further
improve the differentiation between benign and malignant
lesions.

Sarcomas

Highly aggressive sarcomas (undifferentiated sarcoma
and rhabdomyosarcoma) show intense FDG uptake,100. 101
while low-grade variants (e.g., myxoinfammatory fbro-
blastic sarcoma, low-grade leiomyosarcoma, low-grade
liposarcoma, solitary fbrous tumor, myxoid liposarcoma,
and synovial sarcoma) typically display more modest
FDG avidity, potentially making them better candidates
for FAPI-PET imaging.100. 102 |n the recent study, Crane et
al. revealed FAP expression in 78% of stromal cells and
51% of tumor cells in sarcomas.103 The highest stromal
FAP expression was detected in desmoid fhromatosis,
myxofbrosarcoma, solitary fbrous tumor, and undiffer-
entiated pleomorphic sarcoma.103 Pioneering studies on
FAP expression in sarcomas identifed immunoreactivity
across multiple histological subtypes, including fhrosar-
coma, malignant fbrous histiocytoma (MFH), leiomyo-
sarcoma, osteosarcoma, chondrosarcoma, liposarcoma,
synovial sarcoma, and undifferentiated sarcoma cell lines.
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In contrast, embryonal rhabdomyosarcoma, Ewing sar-
coma, mesenchymal chondrosarcoma, and rhabdomyo-
sarcoma showed no FAP expression!2 which is in contrast
of our fnding in Ewing sarcoma case. In addition, sub-
sequent investigations have consistently replicated these
initial observations.5 33 Clinical research indicates a strong
correlation between FAPI-PET uptake and histopatho-
logical FAP expression, with a positive predictive value
of 100% and sensitivity of 96%. However, detection rates
between 68Ga-FAPI and 8F-FDG were similar, with no
clear superiority in this cohort, though subgroup analy-
sis was limited by small sample sizes.9” FAPI-PET/CT
identifed more lesions than FDG-PET/CT and performed
signifcantly better in sensitivity, specifcity, and predic-
tive values (P<0.001). Specifcally, 8Ga-DOTA-FAPI-04
showed higher SUV,,,, and TBR in liposarcoma, malig-
nant solitary fbrous tumor (MSFT), and interdigitating
dendritic cell sarcoma (IDCS) compared to 18F-FDG-PET/
CT. However, 18F-FDG demonstrated greater sensitiv-
ity in undifferentiated pleomorphic sarcoma (UPS) and
rhabdomyosarcoma (RMS) (P<0.001),194 consistent with
Koerber et al.’s fndings of elevated SUV,,,, and TBR in
high-grade sarcomas, particularly liposarcomas. Notably,
aggressive tumors exhibited higher FAPI uptake (SUV-
max>10), suggesting an association between FAPI avidity
and tumor grade.% Due to the heterogeneity of sarcomas,
a defnitive conclusion on FAPI-PET’s effcacy cannot be
drawn. However, undifferentiated pleomorphic sarcoma,
high-grade osteosarcoma, high-grade liposarcomas, and
rare solitary fbrous tumors (SFT) appear to be the most
FAPI-avid subtypes, warranting further validation in larg-
er studies. In our study one patient with Ewing sarcoma in
the left fbula (previously treated with surgical resection
and chemotherapy), was referred to our department for
evaluation of pulmonary nodules and metastatic workup.
The inconsistent FDG and FAPI uptake in the RUL nodule
and paratracheal lymph nodes necessitated tissue sampling
to rule out metastasis. Specifcally, there was a paratrache-
al lymph node (SUV,,,,=8.42, SAD=9 mm) and an 11 mm
hypermetabolic RUL nodule (SUV,,,,=6.57), both without
FAPI uptake. Additionally, a 5 mm pulmonary nodule in
the right middle lobe (RML) showed no uptake on either
FDG or FAPI PET/CT (Figure 16). The detection rates of
primary lesions differed signifcantly between 68Ga-FA-
P1-46 and 18F-FDG PET/CT scans due to hypermetabolic
pulmonary nodules in the right upper lobe (RUL), which
showed no FAPI uptake, and hypermetabolic right paratra-
cheal lymph nodes that also lacked FAPI uptake. Regard-
ing to these fndings, FAPI-PET imaging may enhance
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Figure 16.—A known case of Ew-
ing sarcoma (involving of left fb-
ula) underwent surgical resection
and chemotherapy. No abnormal
hypermetabolic lesion existed at
the surgical bed (left fbula). Hy-
permetabolic pulmonary nodule in
the RUL with no FAPI uptake was
> indicated. Hypermetabolic right
L paratracheal lymph node without
FAPI uptake. Discordance between
FDG and FAPI uptake in pulmo-
nary nodule (RUL) and paratra-
~a cheal lymph node required tissue
sampling in order to exclude meta-
static involvement. In addition,

68Ga-FAPI PET/CT

\ Increased ©8Ga-FAPI liver uptake
was observed with FDG non-avidi-
9 ty (upper transverse images).

visualization of fbroblast-rich sarcomas, aiding in tumor
detection and treatment monitoring.

Medullary thyroid cancer (MTC)

Early studies suggest that medullary thyroid cancer (MTC)
exhibits only moderate uptake of FAPI, raising questions
about the clinical utility of FAP imaging in this context.”0
In a case series (our previous study), two patients with
MTC and rising calcitonin levels (patient #1: 2435 pg/mL;
patient #2: 11,173 pg/mL) underwent 77Lu-DOTATATE
peptide receptor radionuclide therapy (PRRT) followed
by imaging for metastatic evaluation. Patient #1 dem-
onstrated a mildly FAPI-avid left peri-bronchial lymph
node, a right upper paratracheal lymph node metastasis,
and multiple bilateral pulmonary nodules with no FAPI
uptake (Figure 11). Patient #2 exhibited multiple FAPI-
positive lymphadenopathies in the superior mediastinum,
paratracheal, and pre-carinal regions, along with sub-nod-
ular lung lesions that showed no 18F-FDG avidity. These
fndings suggest variability in FAPI uptake among MTC
metastases, with some lesions showing minimal or no
tracer accumulation, while others are detectable. Further
research is needed to clarify the role of FAPI-PET in MTC
management.

Discussion

This retrospective study aimed to evaluate 68Ga-FAPI up-
take across various cancers. The highest SUV,,,, (>12)

\ol. 70 - No. 2

was observed in sarcoma, breast, and cholangiocarcino-
ma cancers. The lowest uptake SUV,,,, (<6) occurred in
renal cell, differentiated thyroid, and gastric cancers. In-
termediate uptake SUV,,,, (6—-12) was observed in hepa-
tocellular, colorectal, ovarian cancers. Variability in up-
take was noted both between and within tumor types. Due
to minimal background activity in muscle and blood pool
SUV .« (<2), tumor-to-background contrast ratios were
over 3-fold for intermediate and 6-fold for high-uptake
tumors. These fndings suggest potential clinical util-
ity for 68Ga-FAPI PET/CT, particularly where 18F-FDG
PET/CT has limitations. For instance, 18F-FDG PET/CT
struggles with low-grade sarcomas due to overlapping
uptake between benign and malignant lesions, even with
dual-time-point imaging.105. 106 While 18F-FDG PET/CT
is useful for breast cancer recurrence, it is not routinely
recommended for initial staging.0” Cholangiocarcinoma
exhibits variable 18F-FDG uptake, linked to low hexoki-
nase-2 expression.108 Hence, 6Ga-FAPI PET/CT may of-
fer advantages for these cancers, though larger studies are
needed to assess histologic subtypes and differentiation
grades. Surprisingly, highly desmoplastic cancers such as
colorectal showed only intermediate 68Ga-FAPI uptake
(SUV 6-12). However, the low hepatic background of
68Ga-FAPI (SUV 1.7 vs. 2.8 for 18F-FDG)7 improves liver
metastasis detection, with lesions as small as 1 cm identi-
fed. In ovarian cancer, 18F-FDG PET/CT is hindered by
intestinal peristalsis,109. 110 whereas ¢8Ga-FAPI’s minimal
nonspecifc abdominal uptake may better detect peritoneal
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carcinomatosis. Tumors with traditionally poor 18F-FDG
avidity, renal cell carcinoma also exhibited low 68Ga-FA-
Pl uptake (SUV,,,<6). Our imaging fndings align with
historic immunohistochemistry data,1” which reported
weak FAP expression in renal cell cancer and intermedi-
ate levels in gastric cancer, and high expression in breast
cancer. Discrepancies (e.g., higher 68Ga-FAPI uptake in
colon cancer) may stem from small sample sizes, tumor
heterogeneity, or differences between early-stage (histol-
ogy) and advanced/metastatic (imaging) cases. FAP has
been a therapeutic target since the 1990s, with 131]-mAb-
F19 achieving high tumor-to-liver ratios.!l However,
optimal imaging required 3-5 days, whereas 8Ga-FAPI
PET/CT can be performed within 1 hour without fast-
ing.7 This rapid imaging mirrors the shift from antibody-
based (e.g., J591, 6-8 days)!!2 to small-molecule PSMA
ligands (1 hour),113 highlighting 68Ga-FAPI’s logistical
advantages. The fndings suggest that 68Ga-FAPI-46 PET/
CT provides high lesion visualization and detection. For
instance, in our cohort, primary and metastatic liver le-
sions consistently demonstrated high FAPI avidity, high-
lighting the tracer’s potential in regions where 8F-FDG
faces limitations, such as the liver parenchyma, perito-
neum, and bowel. The characteristically low physiologi-
cal background of 68Ga-FAPI in the liver and abdomen
provides a superior TBR, thereby improving the detec-
tion sensitivity for both primary and metastatic disease
in these locations. However, due to the small patient co-
hort, subgroup analyses based on histology or differentia-
tion grade were not feasible. In liver metastases, 68Ga-
FAPI-46 demonstrated signifcantly lower background
uptake (SUV,.,=1.02) improving detection sensitivity
(Figure 12).7 For ovarian cancer, 8Ga-FAPI shows mini-
mal nonspecifc peritoneal uptake, making it more reli-
able for detecting peritoneal carcinomatosis.109 110 Addi-
tionally, 18F-FDG PET/CT often struggles to differentiate
benign from malignant lesions,!14 115 whereas 68Ga-FAPI
PET/CT may aid in tumor characterization (e.g., radio-
therapy planning). Post-chemoradiotherapy fbrosis vs.
residual disease also poses diagnostic challenges with
18F-FDG.116 Neuroendocrine tumors (NETSs), including
medullary thyroid cancer (MTC), typically show poor
18F-FDG avidity. 68Ga-FAPI uptake in MTC was modest
(SUV,,,=6) which it detailed in Figure 11. In colorec-
tal cancer, peritoneal lesions were harder to distinguish
on 8F-FDG due to high background uptake (Figure 11).
TBR varied signifcantly in FAPI — e.g., 5.39 in well-
differentiated adenocarcinoma, and 14.45 in Ewing sar-
coma. Notably, 68Ga-FAPI PET/CT requires only 10-60
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minutes post-injection, unlike 18F-FDG, which mandates
fasting — an operational advantage.” A retrospective study
(N.=55) assessing 68Ga-FAPI (FAPI-04, -46, -74) in rare
cancers found higher SUV,,,, in NET lesions than with
18F-FDG or 68Ga-DOTATATE.!7 Another case demon-
strated a higher tumor-to-liver ratio with ¢Ga-FAPI-04
than 68Ga-DOTATATE, though the latter identifed more
small metastases.!18 These results align with prior studies,
including Ergul et al., who reported superior 68Ga-FA-
P1-04 uptake in a high-grade NET (Ki-67 80%) compared
to 18F-FDG.119 While preliminary, these fndings suggest
that 68Ga-FAPI may be valuable in NETs with prominent
Throblast activation.120 Further research is needed to con-
frm its diagnostic and therapeutic potential.

Our preliminary, descriptive fndings are supported by a
robust body of literature providing statistical evidence for
the superiority of FAPI-PET in various cancers.

* hepatocellular carcinoma (HCC): comparative stud-
ies showed that FAPI-PET has signifcantly higher sen-
sitivity than FDG-PET, particularly in small lesions (<2
cm; 69% vs. 19%) and well-differentiated HCCs (83% vs.
33%).50 One study reported signifcantly higher SUV
and TBR for 18F-FAPI-74 versus 18F-FDG (SUV,,,,=6.7
vs. 4.3; TBR=3.9 vs. 1.7, P<0.0001);4°

e gastric cancer: in signet-ring cell carcinoma, FAPI-
PET demonstrated markedly higher detection rates for
primary lesions (73% vs. 18%), lymph nodes (77% vs.
23%), and distant metastases (93% vs. 39%). Statistically
superior SUV,,,,, and TBR values for 68Ga-FAPI-PET have
been reported in primary tumors (SUV,,,,=5.2 vs. 2.2,
P<0.001), lymph nodes, and metastases;5’

* lung cancer: a comparative analysis found that 18F-
FAPI-74 PET/CT had signifcantly better sensitivity (99%
vs. 87%; P<0.001), specifcity (93% vs. 79%; P=0.004),
and overall accuracy (97% vs. 85%; P<0.001) than FDG-
PET;s

 ovarian cancer: FAPI-PET has shown signifcantly
higher sensitivity for detecting peritoneal deposits (96.8%
vs. 83.0%, P<0.001) and lymph node metastases compared
to FDG-PET;57

« colorectal cancer (CRC): Studies indicated that FAPI-
PET can lead to changes in TNM staging in a signifcant
proportion of patients,9. 92 with one study reporting a
markedly higher TBR for 68Ga-FAPI-04 versus 8F-FDG
in primary tumors (13.3 vs. 8.2).9t

Limitations of FAPI-PET

Despite its advantages, FAPI-PET imaging has several
limitations.”8 121 CAFs exhibit signifcant heterogeneity in
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origin, phenotype, and function,*s leading to variable FAP
expression levels. This variability, particularly in non-
malignant conditions, can result in false-positive fndings,
as documented in multiple studies and case reports. Many
false positives arise from fbrous or sclerotic lesions, such
as post-radiation changes or scar, which activate dormant
fbroblasts.122. 123 A systematic review of benign FAPI-avid
Tndings identifed 2372 cases across 1178 studies, encom-
passing a broad spectrum of non-malignant conditions,
including infammatory and degenerative disorders. In ad-
dition to malignant lesions, uptake was frequently noted
in benign conditions including vascular plaques, arthritic/
degenerative joints, reactive lymph nodes, and granuloma-
tous infections — all posing potential diagnostic pitfalls for
accurate staging.122 While differentiating malignant from
benign lesions remains challenging, postsurgical chang-
es near the region of interest — such as healing wounds,
omental fbrosis, or abdominal wall scarring — can mimic
tumor recurrence. Histologically, these areas often exhibit
fbrous tissue hyperplasia and calcifcations, which may
appear FAPI-avid.84 Delayed imaging has been proposed
as a potential solution. In pancreatic imaging, 68Ga-FAPI-
PET/CT scans acquired 3 hours post-injection showed de-
clining tracer uptake in pancreatitis but stable or increas-
ing uptake in pancreatic ductal adenocarcinoma.8? 124 This
kinetic approach may help distinguish infammation from
malignancy, though its applicability in other clinical sce-
narios and feasibility in routine practice requires further
validation. Thus, while FAPI-PET offers signifcant diag-
nostic potential, its interpretation must account for false
positives related to fbroblast activation in non-neoplastic
conditions. Additional studies are needed to optimize im-
aging protocols and improve specifcity.

Limitations of the study

This study has several limitations that should be acknowl-
edged. Its retrospective nature and monocentric design
inherently introduce selection bias and limit the generaliz-
ability of the fndings. The small and histopathologically
heterogeneous cohort, while illustrative of the broad po-
tential of FAPI-PET, precludes robust statistical analysis
and defnitive conclusions about the performance of the
tracer within specifc cancer subtypes. Furthermore, the
analysis is primarily descriptive and diagnostic; we did
not systematically assess the impact of FAPI-PET/CT
Tndings on subsequent patient management or long-term
clinical outcomes. Future prospective, multi-center stud-
ies with larger, homogenous patient populations and struc-
tured follow-up are essential to validate these preliminary
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observations and precisely quantify the clinical utility of
FAPI-PET/CT.

FAP theranostics

Theranostic agents combine diagnostic imaging and thera-
peutic capabilities by utilizing different radionuclides on
the same targeting molecule. The theranostic potential of
FAP-targeted radiopharmaceuticals became evident early
in their development due to their ability to clearly delin-
eate both primary tumors and metastases across various
cancers.125 The frst clinical application of FAP-targeted
theranostics involved 9Y-FAPI-04 in a metastatic breast
cancer patient, where pretreatment FAPI-PET demonstrat-
ed strong tumor uptake. This treatment resulted in signif-
cant pain reduction with minimal toxicity.126 Currently, the
most widely used theranostic FAPI ligands are FAPI-04
and FAPI-46, which incorporate DOTA chelators capable
of binding diagnostic (68Ga) and therapeutic (%Y, 177Lu)
radionuclides.!t Recent advancements include novel pep-
tide-based agents, such as 6Ga/l77Lu-FAP-228627 and
dimeric FAPI derivatives like ©Ga/t77Lu-DOTAGA (SA.
FAPI),.128 A summary of current FAP theranostic studies
is provided in Table 11.128-132 While preliminary results are
encouraging, existing data are limited to single-institution
proof-of-concept studies. Larger, multicenter trials are
necessary to validate these fndings and establish clinical
utility.

Theranostic applications of 177Lu-FAPI

The superior diagnostic performance of FAPI-PET/CT
across various cancer subtypes, as demonstrated in our
cohort and the broader literature, naturally leads to the ex-
ploration of its theranostic potential. The ability to target
FAP, a protein overexpressed in the stroma of many ag-
gressive carcinomas, opens a promising avenue for radio-
ligand therapy.

The concept of theranostics, using a diagnostically sim-
ilar agent for therapy, is being actively investigated with
FAPI ligands. While our study utilized ¢8Ga-FAPI-46 for
imaging, replacing gallium-68 with a therapeutic isotope
like 177Lu creates a potent therapeutic agent. Recent data
underscores the potential of this approach, particularly for
patients with advanced, treatment-refractory solid tumors.

Recent studies synthesize the growing clinical experi-
ence with 177Lu-FAPI therapy. Initial clinical trials and
compassionate-use cases have demonstrated that 177Lu-
FAPI is feasible and well-tolerated, with a favorable safety
profle predominantly characterized by mild, reversible he-
matological toxicity.133 134 Therapeutically, disease control
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TABLE Il.—Overview of selected therapeutic applications of FAP ligands.128-132

Radionuclide Subject Dose (GBq)

Dosimetry (Absorbed

Dose; AD) (mGy/MBq) Authors

Results

177_u-FAPI-46 21 cases-nonsurgical
or refractory to

conventional treatment

1.85-4.44 (median 3.7)
each cycle with 4-6
weeks intervals

90Y-FAPI-46 9 cases-involving
metastatic soft-tissue,
bone sarcoma or with
pancreatic cancer

3.25-5.40 (median
3.8) in cycle one,
and 3 cases received

a median of (7.4)
153Sm-/ 9Y-FAPI-46
soft tissue sarcoma 153Sm- and 8 GBq of

90Y-FAPI-46

0.6-1.5 (median 1.48) in
cycle one. Two cycles
with 2 months median
interval

2.4-9.9 (mean 5.8)
in each patient. 1-3
therapy cycles were
performed per case

177Lu-DOTAGA (SA.
FAPi)2

7 cases-various type
of cancer (thyroid,
paraganglioma, breast
cancer)

11 cases-metastasized
pancreas, breast,
rectum, and ovarian
cancer

177_u-FAP-2286

subsequent cycles with

1 case-lung metastasized 3 cycles with 20 GBq of

Median AD-whole body Assadi et al.129
0.026, liver 0.136,
kidney 0.886, spleen
0.02

Median AD-kidney 0.52,
bone marrow 0.04,
<0.26 in the lung and
liver. Tumor lesions up
to 2.28 (median 1.28)

Not indicated

12 cases (stable) and 6
cases (progressive)

Ferdinandus et
a|_130

4 cases (stable) and 4 cases
(progressive)

Kratochwil et
a| 131

Stable for 8 months

Mean AD-whole body Ballal et al.128
0.023, liver 0.21, kidney
0.37, spleen 0.006, bone
marrow 0.012

The whole-body effective 2 cases (Stable) and in 9
dose: 0.07+0.02 (range cases (progression)

0.04-0.1 Gy/GBq)

Clinical response in all
cases

Baum et al.132

rates (encompassing stable disease and partial responses)
have been observed in a signifcant proportion of patients
across various malignancies, including pancreatic ductal
adenocarcinoma, cholangiocarcinoma, breast cancer, and
sarcomas. The most promising responses appear to occur
in tumors with high and homogeneous FAPI uptake on
baseline PET/CT, highlighting the critical role of patient
selection. This evolving evidence positions 177Lu-FAPI
as a viable treatment option for end-stage patients with
FAP-positive tumors who have exhausted conventional
therapies, paving the way for larger, prospective trials to
defne its effcacy and optimal integration into treatment
sequences.

Impact of FAPI PET/CT on therapeutic intent

The results from this study and the cited literature strongly
indicate that FAPI PET/CT has a signifcant impact on
therapeutic intent, primarily by enabling more accurate
staging and response assessment, which directly leads to
treatment modifcations. The key impacts are:

Upstaging and detection of occult disease

FAPI PET/CT frequently identifes more lesions than
FDG-PET, leading to cancer upstaging. This was explic-
itly noted in the literature review:

 in HCC, FAPI-PET led to tumor upstaging and subse-
quent treatment modifcations in 48% of cases;!35

* in colorectal cancer, FAPI-PET altered TNM staging
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in 50% of treatment-naive patients and modifed treatment
decisions in 21% of cases;136

* in breast cancer, FAPI-PET’s ability to detect extra-
axillary lymph nodes and distant metastases (e.g., brain
metastases with high clarity) can directly infuence surgi-
cal planning and systemic therapy choices;37

Guidance for radiotherapy and surgery

The high TBR and superior lesion delineation of FAPI
PET/CT provide a clearer target for radiotherapy planning
(Figure 17). Similarly, by more accurately defning the ex-
tent of metastatic spread (e.g., peritoneal carcinomatosis
in gastric and ovarian cancer), it can determine whether a
patient is a candidate for curative surgery or if a palliative
approach is more appropriate.

Response assessment to therapy

The case studies within the Results section provide direct
evidence of FAPI PET/CT’s impact on therapeutic moni-
toring.

* in the two gastric cancer patients receiving chemo-
therapy, FAPI PET/CT was used to confrm a “partial
metabolic response to treatment” according to PERCIST
criteria. This objective demonstration of treatment effcacy
allows clinicians to confdently continue an effective regi-
men or, conversely, to switch therapies early if no response
is seen;

« in the colorectal cancer patient, FAPI PET/CT identi-

June 2026



CLINICAL EXPERIENCE WITH 68GA-FAPI PET/CT

—
o
N\

TBR
O = N WA U N O

. ) >
& & E PO
IS o \é\ & 9 (7?}@
A C N 0(?
& &
3 &
K °
NS C
20 4
184
164
144
. 124 -
: £
> 104
a
8 /
6
44
2<
O- T T T T
e Q> Q& > ) 2 & 2
4 ;}S\ \\‘o\ QS/ r ’5‘@ ‘zé @(/ ) (\o@ &z’b 19&
S o & ¢ & TS
C N o(,'b
& &
N N
> N
&

Figure 17.—A) Distribution of TBR across cancer subtypes. This plot
demonstrates the superior lesion contrast achieved with 68Ga-FAPI
PET/CT. Cancers with high FAPI avidity, such as Cholangiocarcinoma,
Breast, and Sarcoma, show the highest TBRs. Notably, Hepatocellular
(HCC) and other intermediate-uptake cancers also achieve signifcantly
higher TBRs than low-uptake cancers like Gastric and RCC, underscor-
ing the clinical utility of FAPI imaging for clear tumor delineation. B)
Distribution of maximum standardized uptake value (SUV,,,,) across
cancer subtypes. The plot visualizes the data from the study cohort,
showing high uptake in sarcoma, breast, and cholangiocarcinoma; in-
termediate uptake in hepatocellular (HCC), colorectal, and ovarian
cancers; and low uptake in gastric, differentiated thyroid, and renal cell
(RCC) cancers. The boxes represent the interquartile range, highlighting
variability within and between cancer types.

Ted “progression of disease,” a critical fnding that would
necessitate a change in the therapeutic strategy.

In summary, FAPI PET/CT moves beyond mere diagno-
sis to actively guide patient management. By providing a
more comprehensive and sensitive picture of the disease,
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staging more accurately, fnding metastases others miss,
and clearly showing if treatment is working, it empowers
clinicians to make more informed decisions. This leads to
personalized therapy, where treatment intent (curative vs.
palliative) and specifc modalities (surgery, chemotherapy,
radiotherapy) are tailored to the true extent and biology
of the patient’s cancer, ultimately aiming to improve out-
comes.

Challenges in developing theranostic tracers

A key obstacle in designing an effective theranostic tracer
is ensuring that the compound remains in the tumor long
enough to match the half-life of the therapeutic radioiso-
tope. This balance is crucial for delivering an optimal radi-
ation dosage for the tumor while minimizing toxicity and
biosafety risks. An ideal theranostic probe should have ro-
bust initial tumor targeting, minimal off-target binding, and
fast clearance from non-target tissues to protect healthy or-
gans. Some compounds may only be viable for diagnostic
applications when paired with shorter-lived radionuclides
like 68Ga.138 For instance, while 8Ga-FAPI-02 had high
cellular uptake, its fast washout and brief tumor retention
made it less viable for treatment, unlike improved variants
such as FAPI-04 and FAPI-46.126 The transient nature of
tumor retention favors shorter-half-life isotopes like 213Bi
(o-emitter) and 88Re (B-emitter) over persistent emitters
such as 177Lu for optimal radiation delivery.l! Addition-
ally, accurate radiation dose measurement involving larger
patient cohorts are essential for accurately assessing radia-
tion exposure to both tumors and healthy tissues.

Current knowledge gaps and challenges

Despite the enthusiasm for FAPI-based diagnostics and
therapy, several challenges must be addressed to refne its
clinical application. A signifcant hurdle is the occurrence
of false-positive uptake and non-oncologic FAPI expres-
sion, which can mimic malignancy and lead to misinter-
pretation.

False-positive fndings are frequently associated with
infammatory, infectious, and fbrotic processes. For in-
stance, a case series by Bentestuen et al.122 detailed in-
tense FAPI uptake in benign conditions such as radiation
pneumonitis, granulomatous diseases (e.g., sarcoidosis),
and surgical scars. This is because activated fhroblasts are
a key component of wound healing and tissue remodeling,
leading to FAP expression that is indistinguishable from
that in the tumor stroma. Furthermore, a review by Kes-
sler et al.139 systematically outlines these pitfalls, noting
that FAPI uptake can be seen in arthritic joints, athero-
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sclerotic plaques, and fhrotic diseases of the liver, lung,
and kidney. This overlap between malignant and benign
pathophysiology necessitates careful correlation with clin-
ical history, laboratory fndings, and conventional imag-
ing (CT/MRI) to avoid incorrect staging or inappropriate
inclusion of patients in FAPI-directed therapeutic trials.
Future research focusing on quantitative parameters, dual-
time point imaging, or the development of more specifc
next-generation FAPI tracers may help mitigate this diag-
nostic challenge.

Differentiation between benign and malignant lesions

A major challenge is distinguishing malignant from in-
fammatory lesions due to FAPI’s affnity for both. Prelim-
inary studies suggest that dynamic imaging over several
hours may help, as infammatory lesions often show tracer
washout, whereas malignant lesions exhibit sustained or
increasing uptake. However, overlap between the two
remains a concern.124 Further histopathological and im-
munological studies on FAP expression in infammatory
diseases could improve diagnostic accuracy.

Variability in FAPI uptake across tumor subtypes

FAPI-PET demonstrates signifcant potential in FDG-
avid tumors like lung adenocarcinomas and signet-ring
cell gastric cancers.5”. 74 However, larger clinical trials,
categorized by histological subtype and FDG avidity, are
necessary to more precisely establish its diagnostic util-
ity.63 Emerging data suggest that FAPI signal intensity
correlates with disease severity and may predict clinical
outcomes.5s. 60, 98, 99 However, further research is required
to establish FAPI-PET as a reliable prognostic tool.

Summary and future perspectives

The current state of the art of FAPI-PET reveals wide-
ranging potential applications in oncologic and non-on-
cologic diseases. While the exploration of many of the
non-oncological indications is currently just emerging,
evidence that FAPI-PET surpasses FDG-PET in many
cancer types has been steadily accumulating and suggests
a promising role for FAPI-PET, especially in tumors where
FDG-PET has proven insensitive or non-specifc. This in-
cludes hepatic, gastric, colorectal, breast, and ovarian can-
cer, where the superior sensitivity of FAPI-PET compared
with FDG-PET is evident. While FAPI-PET consistently
demonstrates higher sensitivity than FDG in multiple ma-
lignancies, there are limitations to FAPI due its uptake
in infammation and benign fbrosis. Currently, there are
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several gaps in knowledge on the performance of FAPI-
PET. One such gap is how well the tracer can differentiate
between benign and malignant lesions given the avidity
for both. The differentiation of infammatory from malig-
nant lesions is one of the major issues, which needs fur-
ther analysis. Some hope is offered by the observation that
multi-time point imaging obtained over several hours, can
demonstrate washout of activity with infammation but
plateauing or increases in cancer, however, some overlap
between the two is inevitable.124 140 Detailed histopatho-
logical and immunological evaluation of FAP expression
in various infammatory or infectious diseases might be
a way to clarify this issue. It is also now clear that FAPI
uptake can vary with specifc histological subtypes, partic-
ularly in diseases with low FDG avidity. Several compara-
tive studies have shown that tumors with known low FDG
avidity such as signet-ring gastric carcinoma, is most ben-
eftted by the use of FAPI-PET.57. 74 Larger clinical stud-
ies stratifed by histologic subtype and FDG uptake, e.g.,
invasive lobular breast cancersé3. 141 or multiple sarcoma
subtypes, are needed to fully characterize the role of FAPI-
PET more precisely. A fnal gap in knowledge is to what
extent FAPI-PET uptake refects prognostic information
and whether it is a possible surrogate for disease outcomes.
Several studies have addressed the prognostic impact of
FAPI-PET, showing that the FAP signal intensity corre-
lated with the clinical severity and disease extent, which in
some cases is predictive of disease outcome.48. 58,99, 142 The
future of FAPI imaging appears highly promising, particu-
larly with alternative radionuclides like 9mTc-FAPI, which
offers greater Fexibility, cost effciency, and potential util-
ity in settings with limited PET scanner availability.143-145
While representing a higher-cost option, FAPI-PET/MRI
may offer greater diagnostic versatility, especially for can-
cers where MRI is the established imaging standard (such
as hepatic, cerebral, mammary, and soft tissue tumors).
In summary, rigorously designed clinical trials with large
patient cohorts — enabling robust subgroup analyses, de-
tailed histological characterization, and correlation with
long-term clinical outcomes — will be crucial in shaping
the role of FAPI PET imaging. Advances in ultra-sensitive
whole-body PET will further increase its diagnostic poten-
tial especially in small metastatic lesions. Additionally, the
ability to directly modulate FAP expression through tar-
geted drugs or radioligand therapy expands opportunities
for image-guided treatment in both oncologic and non-on-
cologic conditions. There is no doubt that FAPI-PET will
persist as both a dynamic and highly promising research
frontier in the years to come.
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Conclusions

FAPI-PET/CT represents a breakthrough in oncologic im-
aging, offering superior tumor detection, staging, and ther-
anostic potential across diverse malignancies. As research
progresses, it may redefne precision oncology by enabling
non-invasive stromal targeting and personalized treatment
strategies.
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