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68Initial clinical experience using Ga-FAPI-46 PET/CT 

for detecting various cancer types

Abstract
Objective: Numerous studies have shown that gallium-68-labeled �broblast activation protein inhibitor 

68( Ga-FAPI) positron emission tomography/computed tomography (PET/CT) scans would yield high intra-
tumoral tracer uptake and low uptake in normal tissues as background, thus allowing for excellent visu-
alization of lesions in the cancer micro environment. This study set out to compare the suit ability of novel 
68 18 68Ga-FAPI-46 PET versus routine �uorine-18-�uorodeoxyglucose ( F-FDG) PET and other few cases of  Ga-

68DOTATATE/ Ga-Pentixa for PET/CT for the assessment of di�erent types of cancer. Subjects and Methods: 
A retrospective analysis of 11 patients (6 males, 5 females; average age: 53 years, range: 10-58 years) with 
histopathologically con�rmed, well-di�erentiated adenocarcinoma, medullar thyroid cancer (MTC), pa-
pillary thyroid carcinoma (PTC), cervical, gastric, glioblastoma multiform (GBM), colon, Ewing's sarcoma, 
and breast cancer was performed. These patients underwent PET/CT scans using four di�erent radio-tra-

18 68 68 68cers (9 F-FDG,11 Ga-FAPI, 3 Ga-DOTATATE, and 1 Ga-Pentixafor). The patients' PET/CT images were vi-
sually evaluated for cancer detection, and analyzed semi-quantitatively through image-derived metrics, 
such as target-to-background ratio (TBR) and maximum standardized uptake value (SUVmax), for recur-

68rence and metastasis. Results: The study of 11 patients revealed that Ga-FAPI-46 was more e�ective than 
other tracers for detecting metastases, with 55 vs. 49 metastases in the lymph nodes, 4 vs. 3 in the liver, and 

18 684 vs. 3 in the bones detected in comparison to F-FDG. No signi�cant di�erences were observed in Ga-
68 68DOTATATE and Ga-Pentixafor PET images. In addition, in �ve patients, the SUVmax and TBR values in Ga-

18FAPI-46 PET images were signi�cantly higher than those in F-FDG PET images for lymph nodes and bone 
68 18metastases. Although the SUVmax in Ga-FAPI-46  and F-FDG PET images for liver metastases was com-

68 18parable, Ga-FAPI-46 had a signi�cantly higher TBR than F-FDG. Conclusions: Our �ndings suggest that 
18FAPI PET/CT is not suitable for evaluating GBM and Ewing sarcoma but generally outperforms F-FDG 

PET/CT in various types of breast cancer, gastrointestinal, gynecological, PTC and MTC. However, larger 
trials are needed to validate these preliminary �ndings.
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Introduction

Recently, the tumor microenvironment (TME) has emerged as a therapeutic target in 
cancer treatment and imaging [1]. Cancer-associated �broblasts (CAF) area consti-
tutive part of TME and are abundant in the stroma of tumors, such as colon and bre-

ast cancer [2]. Fibroblast activation protein (FAP), characteristic of cancer-associated �bro-
blasts, is a type II membrane-bound serine protease that is part of the dipeptidyl pepti-
dase group [3]. The di�erential FAP expression in normal tissues versus in�ammation/ tu-
mors renders FAP a promising target for nuclear/molecular imaging of tumors and some 
non-oncological diseases. Over 90% of epithelial tumors, including breast, colon, lung, 
ovarian, and pancreatic adenocarcinomas, show elevated expression of FAP on their CAF. 
Though the prognostic value of FAP in di�erent cancer types has been contradictory in 
the literature, high FAP expression indicates poor prognostic outcomes (could be regar-
ded as an independent marker), particularly in hepatocellular carcinoma, colon, and lung 
cancer [4-6]. In this light, FAP-targeted radiopharmaceuticals based on FAP-speci�c 

68 68inhibitors (FAPI), such as gallium- 68 ( Ga)-FAPI-02 and Ga-FAPI-04 have been recently 
developed [7, 8]. High intra-tumoral uptake and rapidrenal clearance of these tracers, 
combined with relatively very low uptake/concentration in normal organs, would result in 
a higher tumor-to-background ratio (TBR) and improved PET imaging diagnostic per-
formance [7, 9, 10]. Furthermore, the use of DOTA or other chelating agents allows for the 

177 90easy incorporation of therapeutic isotopes, such as lutetium-177 ( Lu), yttrium-90 ( Y),

9
93Hellenic Journal of Nuclear Medicine     May-August 2024•   www.nuclmed.gr 105

Original Article



225and actinium-225 ( Ac) into these compounds, thus 
enabling theranostic treatments [8]. However, FAPI tracers' 
relatively short tumor retention times continue to limit their 
therapeutic potential. Fifty percent tumor uptake within 1 to 
3 hours post-injection indicates that FAPI-04 is superior to 
FAPI-02 (75 % washout) in terms of tumor retention. Fibro-
blast activation protein inhibitor-46, a newly developed ra-
diotracer with alonger tumor residence time [11], enables 
theranostic treatments. Fibroblast activation protein inhi-
bitor-46 was chosen from 15 other FAPI variants, owing to its 
superior pharmacokinetics and tumor-to-background ratio 
(TBR). Fibroblast activation protein inhibitor radiopharma-
ceuticals have shown high urinary uptake and concentra-
tion, with the kidneys serving as the primary excretory or-
gan. The relatively high uptake of FAPI radiopharmaceu-
ticals was also observed in the bile duct and gallbladder, 
which indicates radiotracer washout/removal via the hepa-
tobiliary system. Other organs such as the submaxillary gla-
nd, thyroid, and pancreas exhibited a moderate absorption 
of the radiotracer. In contrast, various organs/tissues like the 
brain, parotid gland, buccal mucosa, lung, myocardium, li-
ver, intestine, fat, spine, and muscle showed minimal to low 
radio-tracer uptake [7, 9]. So far, drug-related pharmacolo-
gical e�ects or physiological responses of FAP inhibitors ha-
ve not been seen in clinical investigations, implying the ap-
plication of these radiotracers for positron emission tomo-
graphy (PET) imaging [7, 9]. Positron emission tomography/ 

68computed tomography (CT) imaging using Ga-FAPI-46 at 
an initial time frame (10 minutes after injection) showed a si-
milar rate of lesion identi�cation as that of a later time frame 
(60 minutes post-injection) [12]. Recent research [10, 13-19] 

68 18suggests that Ga-FAPI-46 could replace F-FDG PET/CT as 
a more accurate and practical option for the diagnosis and 
staging of various cancers, especially metastases to the lym-
ph nodes, brain, and bones. In this study, we present our pre-

68liminary �ndings from PET imaging with Ga-FAPI-46 in pa-
tients with metastatic cancer at an advanced stage.

68 68Gallium-68-DOTATOC, Ga-DOTATATE, and Ga-DOTA-
NOC are radiotracers for somatostatin receptors (SSTR) PET/ 

68CT imaging ( Ga-DOTA conjugated peptides), considered 
the current gold standard for imaging of neuroendocrine tu-
mors (NET) [20]. The enhanced performance of SSTR-PET/ 
CT imaging in comparison to scintigraphy and traditional di-
agnostic techniques is well-documented, especially in the 
identi�cation of small lesions, lymph nodes, and bone me-
tastases. A recent comprehensive review summarized re-
sults from 34 meta-analyses, evaluating the diagnostic e�-
cacy of various radiopharmaceuticals (such as SSTR, DOPA, 

18and F-FDG PET/CT) in NET PET imaging and its clinical ra-
mi�cations [21]. Somatostatin receptors PET/CT demons-
trated outstanding sensitivity and speci�city in well-di�e-
rentiated NET expressing SSTR (90%) and impacted the cli-
nical approach in ne-arly 40% of instances. Present-day re-

68commendations advo-cate for the use of Ga-DOTA-linked 
peptide PET/ CT for the purposes of staging, reevaluation 
post-treatment, and prognostic assessment [20, 22]. Additi-

68onally, employing PET/CT with Ga-DOTA-bound peptides 
is crucial for in vivo con�rmation of SSTR expression and pin-
pointing patients who could potentially bene�t from pep-
tide receptor radionuclide therapy (PRRT).

Gallium-68-pentixafor and its therapeutic counter-
177part, Lu-pentixather, have been introduced as potential 

new agents for imaging brain tumors and delivering targe-
ted radionuclide treatment. Gallium-68-pentixafor targets 
the C-X-C chemokine receptor type 4 (CXCR4), a G protein-
linked receptor for the stromal-derived factor 1 (SDF-1) li-
gand, which is also referred to as C-X-C motif chemokine 12 
(CXCL12). This interaction inhibits the macrophage inhibi-
tory factor (MIF). Among glioblastoma patients, this associa-
tion correlates with a negative prognosis and a more inva-
sive phenotype [23-25]. Indeed, CXCR4 plays a pivotal role in 
controlling the tumor microenvironment and the spread of 
metastases. Additionally, CXCR4 can be tagged with beta-

177 90emitting cytotoxins like Lu or Y. This has given rise to the 
innovative theranostic agent, Pentixather, designed for CX-
CR4-focused endoradiotherapy. It has been trialed with mi-
xed outcomes in conditions like multiple myeloma and va-
rious hematological malignancies [26, 27]. Given that this 
treatment leads to bone marrow suppression, further rese-
arch is necessary to evaluate its e�cacy in cancer manage-
ment.

Subjects and Methods

Patient population
The RAZAVI Hospital Ethics Committee approved this study 
protocol, which was conducted from July 2021 to 
September 2022. All participants provided their consent 
through a signed written form. The criteria for inclusion in 
this study were: (i) subjects with a minimum age of 10 years; 

68 18(ii) subjects who underwent Ga-FAPI-46 and either F-
68 68FDG/ Ga-Pentixafor, or Ga-DOTATATE PET/CT atone-we-

ek intervals without receiving therapeutic options through 
the imaging time points; (iii) patients scheduled for PET/CT 
with indications for initial staging or suspected recurrence. 
The patient population consisting of 11 patients underwent 

68a Ga-FAPI-46 PET scan. Among these patients, 9, 3, and 1 
18 68 68also underwent F-FDG, Ga-DOTATATE, and Ga-Pentixa-

for PET scans. One patient underwent 3 PET scans with 
68 68three radiotracers including Ga-FAPI-46/ Ga-DOTATA-

68TE/ Ga-Pentixafor PET/CT imaging.

PET/CT imaging
Participants were asked to fast at least 6 hours and avoid he-
avy activity or prolonged exercise prior to intravenous injec-

18tion of F-FDG (3.7MBq/kg). Patients were also required to 
have normal blood glucose levels. No special fasting or gly-

68 68cemic preparation was required for Ga- FAPI-46, Ga-Penti-
68xafor, and Ga-DOTATATE, where PET/CT acquisition was 

conducted after intravenous injection of 1.85-2.59MBq/kg 
activity. A hybrid Biograph 6 PET/CT scanner (Siemens He-
althcare, Erlangen, Germany) was 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 skullcap to the upper part 
of the mid-thigh using the following acquisition parameters: 
120mA tube current; 120kV tube voltage; 512×512 pixels 
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matrix; 3mm slice thickness; 300-500HU window width. Po-
sitron emission tomography acquisition was performed 
with 2.2min/bed position in 3D acquisition mode using an 
overall 5-6 bed positions. Computed tomography based PET 
attenuation correction was carried out on the PET data and 
the reconstruction was performed using an ordered subset 
maximization algorithm with 21 subsets and 2 iterations.

Clinical imaging review
A pair of experienced nuclear medicine experts indepen-
dently conducted both a visual evaluation and a semi-qu-
antitative analysis of all PET/CT images. Lesions with active 
tracer absorption were pinpointed by regions show casing 
non-typical uptake surpassing the background across all 
scans. These identi�ed lesions were subsequently classi�ed 
either as non-malignant, distant metastatic, or lymphatic 
metastatic. Positron emission tomography images of two 

68 18 68 68radiotracers ( Ga-FAPI-46 vs. F-FDG, Ga-FAPI-46 vs. Ga-
68 68DOTATATE, and Ga-FAPI-46 vs Ga-Pentixafor) were �rst 

compared via a visual assessment where in the two images 
were rated for each patient in terms of the number of identi-
�ed lesions. Semi-quantitative analysis was then performed 
by comparing the uptake of the radiotracer within the same 
lesions. The maximum standardized uptake value (SUVmax) 
was measured for regions of interest (ROI) de�ned on the le-
sion by a physician. The tumor-to-background ratio (TBR), 
de�ned as the ratio of lesion SUVmax to background 
SUVmean (Eq. 1), was calculated for the malignant lesions 
and the di�erent radiotracers.

                                                                                               (1)

Statistical analysis
The data was analyzed using the SPSS software (v. 26.0; IBM, 
NY, USA). Outcomes from the various radiotracers under-
went a descriptive examination. Categorical variables were 
represented as counts and percentages, while continuous 
variables were displayed as means with standard deviations. 
The Chi-square test was utilized to contrast the count of po-
sitive lesions. To compare the SUVmax and TBR metrics of le-
sions in the distinct PET/CT scans, we employed Student's t-
tests.

Results

The characteristics of the registered cases are shown in Table 
1. Clinical diagnosis was con�rmed through histopathology 
for well-di�erentiated adenocarcinoma (ADC), medullary 
thyroid cancer (MTC), papillary thyroid cancer (PTC), cervi-
cal, gastric, glioblastoma multiform (GBM), colon, Ewing's 

68sarcoma, and breast cancer who underwent Ga-FAPI-46 
18and F-FDG PET/CT scans. The mean tumor size was 2.6± 

1.7cm, with a minimum and maximum length of 1.2cm and 
5.4cm, respectively. Overall, 9 patients underwent surgical 

177resection, 3 patients received a concurrent cycle of Lu-DO-
177TATATE and Lu-Trastozumab. In addition, 7 patients rece-

ived chemotherapy cycles at least eight months before dual-
tracer imaging. The remaining two patients underwent non-
surgical anti-tumor treatment.

Comparison of visual assessment
68 18After assessment of  Ga-FAPI-46 PET and F-FDG scans 49

Table 1. Characteristics of patients involved in this study.

No. Sex Age Pathology Metastases sites Indication

1 M 46 Well differentiated ADC 5 liver mass lesions in both liver lobes Response

2 F 46 PTC
Possibility of initial phases of heterotopic ossification lateral 

to the resected region of right sacroiliac bone, cannot be 
ruled out

Metastatic

3 F 58 Cervix cancer
Peritoneum and mass lesion in the left side of the pelvic 
more compatible with peritoneal seeding and mesenteric 

involvement.
Recurrence

4 M 58 Gastric ADC
Hypermetabolic cervical lymph node (LN) in the right side 

of the neck (level 2) without FAPI uptake. For definite 
diagnosis tissue sampling is recommended.

Recurrence

5 M 55 GBM Right frontotemporal lobes Metastatic

6 M 53 Gastric ADC Cardia region Recurrence

7 F 41 Colon ADC Peritoneal seeding and mesenteric LNs metastasis Metastatic

8 M 10 Ewing sarcoma Left fibula Recurrence

9 F 53 Breast cancer Left breast, left axillary LNs Metastatic

10 M 33 MTC Right upper paratracheal Metastatic

11 F 31 MTC
LNs in the superior mediastinum, paratracheal and pre- 

carinal
Metastatic
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and 55 involved lymph nodes were identi�ed, respectively. 
Overall, there were 31 sites (1 brain, 3 neck, 5 supraclavicular, 
4 axilla, 7 mediastinum, 3 bone, 4 liver, and 4 intra-abdo-
men) of nodal involvement in 12 patients detected by both 
tracers. Fluorine-18-FDG PET/CT detected more lymph no-

68des than Ga-FAPI-46 PET/CT; however, the numbers of in-
volved sites were not di�erent between the two tracers. The 
sizes of the detected nodes ranged from 0.3cm to 3.1cm. Fi-
gure 1 depicts a patient who had the lowest nodal detection 

68by Ga-FAPI-46 tracer.
Moreover, higher uptake was observed in the uterus in the 

68right lower image in the MIP of the Ga-FAPI-46 PET/CT 
scan (physiologic uptake). In another case, a patient with 
well-di�erentiated adenocarcinoma underwent left hemi-
colectomy two years before imaging and received chemo-
therapy continuously for one year. The patient had a history 
of radiofrequency ablation (RF) of liver metastasis immedi-
ately after the last chemotherapy course. After undergoing 
68Ga-FAPI-46 PET/CT for response evaluation, the patient 
underwent liver metastasectomy followed by chemothe-

18rapy sessions. Four days later, F-FDG PET scan was perfor-
med to detect the metastatic lesions. Five liver mass lesions 

18in both liver lobes were observed in both F-FDG and FAPI 
PET scans (Figure 2, left side up and down retrospectively).

In two patients with histopathological con�rmation of 

gastric adenocarcinomas and rising tumor markers (CA=19-
9), there were 2 hypermetabolic cervical lymph nodes in the 
neck region without FAPI uptake (Figures 2, 3). For another 
patient with a history of papillary thyroid cancer who under-
went total thyroidectomy and resection of the right iliac bo-
ne, the possibility of initial phases of heterotopic ossi�cation 
lateral to the resected region of the right sacroiliac bone, co-
uld not be ruled out. In this case, both tracers indicated the 
same involved regions. A patient who had a past diagnosis 
of GBM located in the right frontotemporal region received 
surgical removal of the tumor, followed by radiotherapy. The 

177concluding treatment step involved consistent Lu-DO-
TATATE radionuclide therapy. In this case, we performed 
three di�erent scans for a better assessment of treatment 
options available in our center. Gallium-68-FAPI- 46 and 
68Ga-Pentixafor PET scans exhibited the same uptake in the 
target region with SUVmax of 1.02 and 4.17, respectively, 

68while Ga-DOTATATE PET scan did not indicate any remar-
kable uptake in the lesion (similar to background). In the 
known case of Ewing sarcoma (left �bula) who underwent 
surgical resection and chemotherapy, no abnormal hyper-
metabolic lesion at the surgical bed (left �bula) was obser-
ved. Two hypermetabolic nodules were found in the pulmo-
nary region and paratracheal without FAPI uptake. Discor-

18dant uptake of F-FDG and FAPI in pulmonary nodule (RUL)

68 18Figure 1. A female patient, aged 45, with metastatic ovarian carcinoma, underwent a Ga-FAPI PET/CT scan (on the right) and then, a week later, an F-FDG PET/CT scan (on 
68the left). The tracer absorption in the standard liver tissue showed a noticeable variation between the two tracers: SUVmax recorded at 1.22 for Ga-FAPI in comparison to a 

18 18SUVmax of 3.9 for F-FDG. When assessing the thyroid nodule and neck lymph node, there was a notably elevated FAPI uptake in contrast to the F-FDG uptake.
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68 18Figure 2. Representative MIP images of  Ga-FAPI PET/CT and F-FDG PET/CT of �ve di�erent patients with di�erent cancer types. 
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18 68 68Figure 3. Representative MIP images of  F-FDG, Ga-DOTATATE (�rst image on top right), and Ga-FAPI PET/CT scans with di�erent cancer types.

and paratracheal lymph node required tissue sampling in 
order to exclude metastatic involvement. Interestingly, two 
lesions were pathologically diagnosed as malignant and ha-
ving metastatic involvement. In short, this case showed that 
if FAPI is negative for recurrence evaluation, imaging using 

18another tracer, such as routine F-FDG PET should be per-
formed to distinguish malignant from benign lesions or in-
�ammation (Figure  4).

A known case of colon adenocarcinoma underwent right 
18hemicolectomy and received chemotherapy before F-FDG 

and FAPI imaging. A hypermetabolic peritoneal mass lesion 
in the right lower quadrant (RLQ) was observed, which is 
more compatible with peritoneal seeding. In addition, peri-
toneal nodularities were observed at the surface of the liver, 
with FAPI uptake compatible with peritoneal seeding. Mo-
reover, two hypermetabolic right renal artery lymph nodes,



linked to patients' history, were more compatible with me-
tastatic involvement. Lung in�ltration in the basal left lung 

18observed in F-FDG and FAPI scans was more compatible 
with in�ammatory reaction. Three hypermetabolic small 

mass lesions existed in the right liver lobe  (segment 8) that 
18were re�ected as metastatic involvement on F-FDG PET, 

while FAPI PET/CT showed no abnormal uptake throughout 
the liver (Figure 5).

18Figure 5. A 41-year-old woman with colon adenocarcinoma underwent hemicolectomy and chemotherapy before F-FDG and FAPI scans. Patient results: 1) Hypermeta-
bolic RLQ mass lesion is compatible with peritoneal seeding. Fibroblast activation protein inhibitor uptake is consistent with peritoneal seeding, and liver nodules are perito-

18neal. 2) Two hypermetabolic right renal artery lymph nodes, which, given the patient's history, suggest metastatic involvement. Left basal lung in�ltration with F-FDG and 
18FAPI uptake suggests in�ammation. 3) Three hypermetabolic small lesions in the right liver lobe (segment 8) suggest metastatic involvement with F-FDG non-avidity. 

68Moreover, higher uptake was seen in the uterus in the right lower image in the MIP of the Ga-FAPI-46 PET/CT scan.

Figure 4. A known case of Ewing sarcoma (involving the left �bula) underwent surgical resection and chemotherapy. No abnormal hypermetabolic lesion existed at the sur-
gical bed (left �bula). Hypermetabolic pulmonary nodule in the RUL with no FAPI uptake was indicated. Hypermetabolic right paratracheal lymph node without FAPI up-

18take. Discordance between F-FDG and FAPI uptake in pulmonary nodule (RUL) and paratracheal  lymph node required tissue sampling in order to exclude metastatic invol-
68 18vement. In addition, increased Ga-FAPI liver uptake was observed with F-FDG non-avidity (upper transverse images).
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A patient with breast cancer and two surgical operations 
underwent one cycle of chemotherapy in combination with 
177 18Lu-Trastuzumab before both FAPI and F-FDG imaging. 
Lymph node involvements in the left axilla (level I), right axil-
la (level II and III), mediastinum (paratracheal, prevascular, 
subcarinal), and neck (levels II-V) were visually similar in both 
PET scans. Left-sided parietal lobe metastasis was clearly fo-
und in FAPI PET while the metastatic lesions may have been 

18missed on the F-FDG scan due to the high physiologically 
glucose uptake in the cortex of the brain. The remaining me-
tastases in the lung, sacral bone, and pleural involvement in 
the right lung was similar in both PET scans (Figure 6).

Two patients with a history of MTC, who underwent pep-
tide receptor radionuclide therapy (PRRT) using one cycle of 
177Lu-DOTATATE, were referred for metastatic work-up due to 

rising calcitonin score (calcitonin scores for patient number 
10 and 11 was 2435 and 11173, respectively). In patient #10, 
paratracheal lymph node metastasis, multiple bilateral non-
FAPI avid pulmonary nodules, and a left peri-bronchial lym-
ph node with mild FAPI uptake were found in the FAPI PET 
scan. Patient #11 showed multiple FAPI-avid lymphadeno-
pathies in the superior mediastinum, paratracheal, pre-cari-

18nal, and sub-nodular lesions in both lungs with no F-FDG 
uptake. Gallium-68-FAPI-46 PET/CT scan revealed focal up-

18take without a corresponding F-FDG uptake in a sclerotic 
thlesion at the 9  right rib. Images of the discordant cases were 

presented in Figure 7. The biopsy test was not available for 
this patient; therefore, bone metastasis could not be con-
�rmed.

18 177Figure 6. A 48-year-old female with breast cancer. Before FAPI/ F-FDG PET/CT scans, two surgeries and one cycle of chemotherapy in combination with one cycle of Lu-
Trastuzumab were indicated for this patient. Lymph nodes are involved in the left axilla (level I), right axilla (level II and III), mediastinum (paratracheal, perivascular, sub-

18carinal and in the neck in levels II-V of the right side). Parietal lobe metastasis is clearly indicated in the MIP of FAPI with complicated F-FDG uptake due to the high cortex 
glucose uptake (high background activity). Multiple lung and bone metastasis were seen on images of both tracers.
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Figure 7. A 65-year-old male with a known case of gastric adenocarcinoma underwent gastrectomy and received CRT. This patient was referred to our center with a rising tu-
mor marker (CA 19-9) and recurrence evaluation. Fibroblast activation protein inhibitor uptake in the focal peritoneal thickening in the midline of the abdomen at a level of 

18 18L2 (without F-FDG hypermetabolism). The mentioned rib lesions showed moderate uptake with F-FDG non-avidity.

 



The false positive result observed in patient #8 in the FAPI 
PET scan could be justi�ed by post-operative in�ammation 
caused by primary tumor excision about one month before 

18 68PET studies. Comparative results of F-FDG and Ga-FAPI-
46 PET/CT for recurrence detection are shown in Table 2. A 

18di�erence in recurrence detection between the F-FDG and 
FAPI scans was observed in 5 out of 11 patients. For detec-
ting cervix and gastric metastases, there wasn't a signi�cant 

68disparity in SUVmax and TBR values between Ga-FAPI and 
18F-FDG PET/CT. However, in the cases of Ewing sarcoma, 
MTC, breast, and colon cancer, the SUVmax and TBR �gures 

68 18for Ga-FAPI surpassed those of F-FDG PET/CT. While the 
SUVmax values were comparable between the two imaging 

68techniques for spotting liver metastases, the Ga-FAPI scan 
18demonstrated a notably higher TBR compared to the F-

FDG scan, as shown in Table 3. Figures 2 and 3 show exam-
18ples of maximum intensity projections from F-FDG PET/CT 

68and Ga-FAPI PET/CT scans of di�erent types of cancer.

68 18Comparison of the uptake of Ga-FAPI/ F-FDG, 
68 68and few cases of Ga-Pentixafor/ Ga-DOTATATE in 

di�erent types of cancer
68In the realm of cancer imaging, the application of the Ga-

FAPI tracer prompts a thorough assessment of lesion detec-
tion rates and diagnostic e�cacy in comparison to the estab-

18lished oncological radiotracer, F-FDG. Chen and colleagues 
68(2021) undertook a comprehensive analysis where Ga-

18FAPI-04 and F-FDG PET/CT were subjected to head-to-he-
ad evaluation in 75 patients (54 patients during initial asses-
sment and 21 patients for recurrence detection) across a 
spectrum of 12 distinct tumor types. Their investigation re-

68vealed that Ga-FAPI-04 exhibited heightened sensitivity 
18compared to F-FDG in primary tumors (98.2% vs. 82.1%, P= 

0.021), lymph node metastases (86.4% vs. 45.5%, P=0.004), 
and bone as well as visceral metastases (83.8% vs. 59.5%, 
P<0.005) [16]. Notably, Qin et al. (2021) reported contrasting 

68�ndings, indicating that Ga-FAPI-04 PET/CT identi�ed a les-
18ser number of positive lymph nodes compared to F-FDG 

PET/CT (48 vs. 100 positive lymph nodes) [28]. Their results 
68inferred that Ga-FAPI PET/CT may exhibit enhanced spe-

18ci�city compared to F-FDG in distinguishing between reac-
tive lymph nodes and lymph nodes hosting tumor metasta-
sis [29]. Another study focused on ten patients with oral squ-
amous cell carcinoma (OSCC) exhibited similar sensitivity 

68 18and speci�city between Ga-FAPI-04 PET/CT and F-FDG 
PET/CT in detecting primary tumors (100% vs. 100%) and 
cervical lymph node metastases (81.3% vs. 87.5%, P=0.32; 

6893.3% vs. 81.3%, P=0.16) [30]. However, Ga-FAPI-04 PET/CT 
displayed a higher tumor-to-background ratio (TBR) in com-

18parison to F-FDG PET/CT for primary tumor detection 
(10.90 vs. 4.11) [31]. Komek et al. (2021) provided evidence 

68demonstrating the capabilities of Ga- FAPI-04 PET/CT in 
identifying an increased number of cancer lesions with ele-
vated SUVmax, particularly in primary tumors, lymph nodes, 

18and distant metastases, surpassing the performance of F-
18FDG PET/CT [32, 33]. In yet another study, both F-FAPI-42 

18and F-FDG exhibited parallel detection rates (100%) for pri-
18mary tumors in a cohort of 34 patients. Nonetheless, F-

FAPI-42 proved less e�ective in identifying brain lesions 
compared to contrast-enhanced magnetic resonance ima-

ging (CE-MRI) (56 vs. 34, P<0.005) [34].

Breast cancer
68This study showed that the SUVmax of Ga-FAPI-46 in bre-

ast cancer patients was around 2- fold higher compared to 
similar studies in the literature. Lymph nodes were observed 

18in the right breast with increased uptake in both F-FDG and 
FAPI scans. The largest lymph node was 34mm in diameter, 

18with SUVmax values of 31.24 and 17.35 for FAPI and F-FDG, 
respectively. Moreover, there was a lesion in the left parietal 
lobe with 27mm diameter with SUVmax equal to 32.66 and 

1817.74 in FAPI and F-FDG scans, respectively. It should be 
emphasized that due to the very high absorption of glucose 

18in the brain in F-FDG scans, we were not able to �nd the in-
volved areas and metastases caused by cancers, while the 
use of FAPI scan bearing minimal brain background, we we-
re able to detect the involved and suspicious areas (Figure 6). 

18 68Compared to F-FDG scans, Ga-FAPI scans showed no ties 
between tracer accumulation and factors like grade, recep-
tor status, or histological variant. While our patient sample 
was too small to de�nitively dismiss di�erences, the results 
are in sync with immunohistochemical data revealing uni-
form FAP expression across breast cancer samples, irrespec-
tive of the tumor variant [35]. Furthermore, another immu-
nohistochemical investigation pinpointed predominant FAP 
expression in invasive breast cancers but not in situ ductal 
carcinomas without microinvasion or typical ductal hyper-
plasia [36]. The discovery of extra-axillary lymph nodes, 
which aren't typically suitable for sentinel lymph node biop-
sy, might guide treatment options in breast cancer cases [37]. 
For 42% of patients (6 out of 14) who could have been consi-

 dered for a study evaluating extra-axillary LN metastases,
68Ga-FAPI scans indicated extra-axillary lymph node involve-

18ment, compared to the 28% detection rate from the F-FDG 
PET scan [38]. While no direct node-to-node biopsy con�r-
mation of lymph node involvement was presented in these 
studies, our current �ndings, combined with consistent ac-
cumulation in all con�rmed axillary lymph node metastases, 
advocate for the e�cacy of the FAPI PET scan. Its high pro-
pensity to detect remote metastases is further bolstered by a 

68 18case series that juxtaposed Ga-FAPI with F-FDG PET scans 
directly [14, 39, 40]. Given the recent introduction of the FAPI 
radiotracer in our facility, the number of breast cancer scans 
conducted is limited, hence inhibiting our ability to provide 
universally applicable diagnostic accuracy values. Earlier re-

68search con�rmed that Ga-FAPI PET/ CT identi�es more can-
cer-related lesions with elevated SUVmax values for primary 
tumors, including lymph nodes and remote metastases, in 

18contrast to F-FDG PET/CT in breast cancer patients [40]. 
Corroborating this, Komek and team's �ndings from a 20-pa-
tient cohort [33] echo prior FAPI imaging research on breast 

68cancer, underscoring the potential of the Ga-FAPI tracer in 
breast cancer detection.

Papillary thyroid carcinoma (PTC)
Global instances of thyroid cancer are on an upward trajec-
tory, leading to the evolution of novel imaging techniques 
[41]. To date, there's limited research contrasting the e�cacy 

18of FAPI PET/CT with F-FDG PET/CT in evaluating di�erenti-
18ated papillary thyroid carcinoma. Beyond F-FDG PET/CT,

9
93 Hellenic Journal of Nuclear Medicine     May-August 2024•   www.nuclmed.gr112

Original Article



18 68Table 2. Comparison of F-FDG and Ga-FAPI-46 PET/CT scans for recurrence detection.

Patient 
No.

Base tumor 
site

Recurrence site
18F-FDG
avidity

68Ga-FAPI-
46 avidity

PET/CT result

1
Well 

differentiated 
ADC

Liver Y Y

*5 liver mass lesion in both liver lobes in the segments 
18of 4,5, 6, 7 showed both F-FDG and FAPI uptake and 

compatible with metastatic involvement.
*Progression of disease is noted. (Interval time is 4 
days).

2 PTC Sacroiliac Y Y
Possibility of initial phases of heterotopic ossification 
lateral to the resected region of right sacroiliac bone, 
cannot be ruled out.

3
Cervix 
cancer

Peritoneal N Y

18 68Comparing with F-FDG PET/CT, Ga-FAPI PET/CT 
showed increased activity in the peritoneum and mass 

18lesion in the left side of the pelvic (which is not F-FDG 
avid) more compatible with peritoneal seeding and 
mesenteric involvement.

4 Gastric ADC Cervical Y N

*Hypermetabolic cervical LN in the right side of the neck 
(level 2) without FAPI uptake.
*FAPI uptake in the focal peritoneal thickening in the 
mid line of the abdomen at the level of L2 (without 
hypermetabolism) regarding patient's history more 
compatible with deposited. For definite diagnosis, tissue
sampling is recommended.

5 GBM Frontotemporal - Y
CXCR4 and FAPI avid lesions in the right frontal and 
right temporal lobes (three mass lesions) more 
compatible with tumoral recurrence.

6 Gastric ADC Cardia Y N
*Two hepatic metastases are noted in the dome of the 
liver and in segment VI
*No other active lesion is noted in the rest of the body

7 Colon ADC Peritoneal Y N

*Hypermetabolic peritoneal mass lesion in the RLQ 
more compatible with peritoneal seeding. In addition, 
there are peritoneal nodularities at the surface of the 
liver with FAPI uptake more compatible with peritoneal 
seeding.
*Two hypermetabolic right renal artery LNs regarding 
patient's history more compatible with metastatic 
involvement.

18*Lung infiltration in the basal left lung with F-FDG and 
FAPI uptake more compatible with inflammatory 
reaction.
*Three hypermetabolic small mass lesions in the right 
liver lobe (segment 8) more compatible with metastatic 
involvement. In FAPI PET/CT the scan showed no 
abnormal uptake throughout the liver. (No evidence of 
liver metastatic lesion)

8
Ewing 

sarcoma
Fibula Y N

*Hypermetabolic pulmonary nodule in the RUL without 
FAPI uptake.
*Hypermetabolic right paratracheal LN without FAPI 
uptake.

18*Remainder of the study is negative for F-FDG and 
FAPI uptake.

18*Discordant between F-FDG and FAPI uptake in 
pulmonary
nodule (RUL) and paratracheal LN needs tissue 
sampling in order to exclude metastatic involvement.

(continued)
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it's recognized that various physiological processes in diver-
18se organs can manifest as di�erential F-FDG retentions, es-

pecially in the context of infectious/in�ammatory activities 
and other reactive phenomena. Yet, non-speci�c activities are 

68 18seldom detected in Ga-FAPI PET/CT [14]. Typically, F-FDG 
PET/CT's role in assessing PTC becomes paramount in 
postoperative scenarios where patients exhibit elevated se-
rum thyroglobulin levels, but present negative outcomes on 
whole-body radioactive iodine (RAI) scans. However, the me-

18rit of employing F-FDG PET/CT preoperatively remains a to-
pic of debate [42, 43]. In our study, we focused on the com-

68 18parison of Ga-FAPI-46 and F-FDG PET scans in a patient 
with recurrent thyroid cancer. A 46-year-old woman with a 
history of  PTC underwent total thyroidectomy and resection 
of the right iliac bone. The possibility of initial phases of hete-
rotopic ossi�cation lateral to the resected region of the right 
sacroiliac bone cannot be ruled out. There was evidence of 
right sacroiliac region resection and cement insertion with 
mild hypermetabolism (SUVmax =5.15), with small zones of 
possible heterotopic calci�cation lateral to this region. Based 
on these results and the features of the tumor, our study 

68 18showed that Ga-FAPI was not inferior to F-FDG in a patient

9
Breast cancer Breast Y Y

Possibility of left breast involvement. Lymph node in the 
left axilla, right axilla, mediastinum (paratracheal, 
prevascular, subcarinaland in the neck of the right side. 
Left-sided parietal bone metastasis. Multiple lung 
metastases mainly in the right lung. Pleural involvement. 

10 MTC Paratracheal Y Y
Right upper paratracheal LN metastasis. Multiple 
bilateral non-FAPI avid pulmonary nodules. Left peri-
bronchial LN with mild FAPI uptake.

11 MTC Mediastinum N Y
Multiple FAPI-avid lymphadenopathies in the superior 
mediastinum, paratracheal, pre-carinal, and sub-nodular 

18lesions in both lungs with no F-FDG uptake.

18 68Table 3. Comparison of F-FDG, Ga-FAPI-46, DOTATATE, and Pentixafor SUV in the largest involved lesions.

Patient
SUVmax 

(lesion/background) 
18F-FDG

SUVmax 
(lesion/background) 

FAPI-46

SUVmax 
(lesion/background) 

DOTATATE

SUVmax 
(lesion/background) 

Pentixafor
TBR

1 5.29/2.63 6.45/1.28 - - 2.011/5.39

2 12.32/3.99 3.01/2.6 - - 3.087/1.15

3 4.73/3.61 4.86/1.94 - - 1.31/2.50

4 9.13/3.8 3.13/1.87 - - 2.40/1.67

5 - 1.02/0.49 2.45/1.75 4.17/0.23 2.081/1.4/18.13

6 8.50/3.32 24.26/3.32 - - 2.56/7.37

7 4.59/3.33 7.76/1.44 - - 1.37/5.38

8 31.24/3.5 17.35/1.2 - - 8.92/14.45

9 4.52/2.48 14.42/2.9 - - 1.82/4.97

10 6.46/3.6 5.38/1.52 4.79/10.91 - 1.79/3.53/0.43

11 - 22.44/2.12 5.86/9.42 - 10.58/0.62
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with recurrent papillary thyroid cancer (Figure 3). In addi-
68tion, Ga-FAPI PET can be used as a complementary method 
18with F-FDG to detect metastatic foci. According to the lite-

rature, F-FDG PET scans bear high sensitivity in less-di�e-18

rentiated thyroid carcinomas compared to well-di�erenti-
68ated ones. However, such a limitation is not observed in Ga-

FAPI PET scans [42]. This matter calls for a deeper explora-
tion, preferably with a broader patient subset that is more 

68speci�c. Existing research suggests that Ga-FAPI PET ima-
ging boasts enhanced speci�city in tumor conditions, given 
the minimal expression of the �broblast-activated protein in 
regular physiological conditions juxtaposed with its heigh-
tened expression in cancer-associated �broblasts amidst tu-
mor cells [16, 44, 45]. The outcomes of this study reinforce 
the proposition that amalgamating the insights from both 
PET scans could enhance the precision in pinpointing me-
tastatic locations, especially in intricate scenarios like recur-
rent papillary thyroid cancer.

Medullary thyroid cancer (MTC)
Preliminary research has indicated a moderate uptake in 
medullary thyroid cancers, which clouds the signi�cance of 
FAP imaging [14]. Two patients with a history of MTC who 

177underwent PRRT using one cycle of Lu-DOTATATE were re-
ferred for a metastatic work- up due to rising calcitonin 
scores (calcitonin scores for patient #10 and #11 were 2435 
and 11173, respectively) (Figure 3). In patient #10, the right 
upper paratracheal lymph node metastasis, multiple bilate-
ral non-FAPI avid pulmonary nodules, and a left peri-bron-
chiallymph node with mild FAPI uptake were found. Patient 
#11 showed multiple FAPI-avid lymphadenopathies in the 
superior mediastinum, paratracheal, pre-carinal, and sub-

18nodular lesions in both lungs with no F-FDG uptake.

Sarcomas
68Primary lesion detection rates obtained from Ga-FAPI-46 

18and F-FDG PET/CT scans were completely di�erent owing 
to hypermetabolic pulmonary nodules in the pulmonary 
nodule (RUL) without any FAPI uptake and hypermetabolic 
right paratracheal lymph nodes without FAPI uptake. A 
known case of Ewing sarcoma in the left �bula who under-
went surgical resection and chemotherapy was referred to 
our department for pulmonary nodules and a metastatic 

18workup. The discordant uptake of F-FDG and FAPI uptake 
in (RUL) and paratracheal lymph nodes required tissue sam-
pling in order to exclude metastatic involvement. There was 
a paratracheal lymph node with SUVmax =8.42 (short-axis 
diameter (SAD)=9mm) and a hypermetabolic pulmonary 
nodule in the RUL with a diameter of 11mm and SUVmax 
=6.57 without FAPI uptake. In addition, there is a 5mm pul-

18monary nodule in the RML without F-FDG and FAPI upta-
ke (Figure 4).

Gastric cancer
68In the pair of gastric cancer cases we examined, Ga-FAPI 

18PET emerged as more adept than F-FDG PET in identifying 
primary lesions and metastases during the initial diagnosis 
and spotting recurrence in gastric cancer patients. Gallium-
68-FAPI PET highlighted an increased number of lesions, or 
larger ones, with a pronounced tracer absorption. The mini-

68mal background uptake by Ga-FAPI facilitated the detec-
tion of minuscule metastatic gastric cancer lesions in areas 
such as the peritoneum, abdominal lymph nodes, liver, and 

18bones sites that often prove elusive in an F-FDG PET scan 
68(as illustrated in Figure 7). From this perspective, Ga-FAPI 

PET show cased its prowess in delineating both primary and 
metastatic gastric cancer. Conversely, prior research has do-
cumented the relatively modest detection capability of pre-

18operative F-FDG PET for primary gastric cancer [46, 47].

Glioblastoma multiform (GBM)
Though glucose-based PET remains the norm for several 
conditions, amino acid-based PET, such as those using �u-
oroethyl-L-tyrosine (FET), has demonstrated superiority in 
glioma research [48]. A combined guideline from prominent 
associations including the European Association of Nuclear 
Medicine (EANM), the Society of Nuclear Medicine and Mo-
lecular Imaging (SNMMI), the European Association of Ne-
uro-oncology (EANO), and the Working Group for Response 
Assessment in Neuro-oncology with PET (PETRANO) em-
phasized the signi�cance of amino acid radiolabeled PET in 
glioma diagnosis. This guideline also underscored its role in 
distinguishing genuine progression from treatment-indu-
ced alterations like pseudoprogression or radionecrosis [49]. 
Directly contrasting FET PET with FAP-speci�c PET in deline-
ating target volume might o�er deeper insights into FAP 
speci�city, especially when planning radiation therapy for 
GBM. However, the ethical concerns surrounding exposing 
patients to both FET and FAP-speci�c PET scans, particularly 
in close succession, are signi�cant, considering the anticipa-
ted minimal advantages for the individuals involved. With 
FAP-speci�c PET's nascent clinical application in cancer tre-
atment, especially GBM, any threshold setting for individual 
patients should be overseen by a seasoned nuclear medi-

18cine expert [50]. While amino acid and F-FDG tracers have 
been tested for glioma imaging, certain drawbacks like he-
ightened gray matter tracer absorption or diminished up-
take in therapy-treated brain regions have been observed 

68[49]. An earlier pilot study employing Ga-pentixafor on gli-
oblastoma patients yielded optimistic outcomes, witnes-
sing considerable tumor uptake in 11 of the 13 patients un-
der study [51]. Nevertheless, the limited sample size in that 
pilot prompted our consideration to evaluate CXCR4 ex-
pression levels in glioblastoma cells versus healthy brain tis-
sue in an expanded cohort. The future endeavor aims to ga-

68 177uge the capabilities of Ga-Pentixafor and Lu-Pentixather 
as potential diagnostic and therapeutic agents, respectively. 
In our study, a 55-year-old male with a history of GBM in the 
right frontotemporal lobes underwent surgical resection, 

177radiotherapy, and Lu-DOTATATE for recurrence evalu-
ation. The initial assessment showed that there were three 
lesions in the cerebral mass of the right frontal and right 
temporoparietal lobes. These include a lesion in the right 
frontal lobe with a size of 11×15mm and SUVmax of 4.15 on 
68 68Ga-Pentixafor and SUVmax of 4.28 on Ga-FAPI PET ima-
ges, a lesion in the right frontal lobe (periventricular) with a 

68size of 27×15mm and SUVmax of 1.97 on Ga-Pentixafor 
68and SUVmax of 2.68 on Ga-FAPI PET images (also spotted 

on MRI), a lesion in the right temporal lobe with a size of 12× 
14mm and SUVmax of 2.23 on 68Ga-Pentixafor and SUVmax
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68of 1.82 on Ga-FAPI PET images. Therefore, CXCR4 and FAPI 
avid lesions in the right frontal and right temporal lobes 

(three mass lesions) were more compatible with tumoral re-
currence (Figures 8 and 9).
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177Figure 8. A 55-year-old male with a history of GBM in the right frontotemporal lobes underwent surgical resection and received radiotherapy. After that, he underwent Lu-
DOTATATE therapy (status: recurrence evaluation). CXCR4 and FAPI avid lesions were observed in the right frontal and right temporal lobes (three mass lesions) more compa-
tible with tumoral recurrence.

68 68Figure 9. Representative MIP and the involved lesions on Ga-DOTATATE (left) and Ga-FAPI-46 (right) PET/CT scans of the same patient shown in Figure 8 with a history of 
GBM in the right frontotemporal lobes who underwent surgical resection and received radiotherapy.

 



Discussion

The aim of the current investigation was to examine the per-
68formance of Ga-FAPI-46 compared to the commonly used 

18 68 68F-FDG PET/CT scan and few cases on Ga-DOTATATE/ Ga-
Pentixafor in the assessment of di�erent types of cancer. 

68Overall, the clinical evaluation showed that Ga-FAPI-46 
PET/CT o�ers better lesion visualization and detection com-
pared to other radiotracers. The highest FAPI uptake was fo-
und in a hypermetabolic lesion in segment VI of the liver 
with SUVmax of 24.26 and a size of 39mm (in diameter), whi-

18le F-FDG PET/CT scan showed SUVmax of 8.5. This under-
68scores the potential value of Ga-FAPI PET/CT in situations 

18where F-FDG PET/CT encounters constraints in regular tis-
sues, like the peritoneal and bowel regions. For instance, due 

18to the subtle uptake of F-FDG in low-grade sarcomas, the-
re's a considerable ambiguity between benign and malig-
nant lesions. Even the use of two- time point imaging hasn't 

18mitigated this recognized shortcoming of F-FDG PET/CT 
18[52, 53]. Although F-FDG PET/CT is frequently used for re-

currences in breast cancer, it is not generally recommended 
for initial staging [54]. However, due to the small number of 

68patients examined with Ga-FAPI PET/CT to date, subgroup 
analysis of histological variants or di�erentiation grades is 
not possible. Since the liver is the �rst target organ for colon 
cancer metastases, we have reported a signi�cantly lower 

68hepatic background for Ga-FAPI-46 (SUVmax=1.02) com-
18pared to F-FDG with SUVmax of 2.01. This can be bene�cial 

for detecting liver metastases, where in even an intermedi-
68ate scan in Ga-FAPI PET/CT is a reasonable perspective for 

improving clinical diagnostic performance (Figure 3) [7]. For 
ovarian cancer, a tumor in the intermediate-intensity group, 
18F-FDG may overcome some limitations of conventional 
imaging but often su�ers from heterogeneous uptake into 
the gut wall due to peristaltic activity [55, 56]. In contrast, 
68Ga-FAPI shows very low non-speci�c intestinal/peritoneal 
uptake and may be superior for the identi�cation of perito-
neal carcinoma, the major clinical challenge in advanced 
ovarian cancer. A recent analysis indicated that the majority 

18of F-FDG PET/CT investigations struggled to distinguish 
between benign and malignant tumors, attributed to the si-
milar uptake observed in both scenarios [57, 58]. In this re-

68gard, a Ga-FAPI PET/CT scan would be advantageous for 
tumor di�erentiation (e. g., in planning radiotherapy). Dis-
tinguishing between residual/recurrent disease and �brosis 
after chemoradiotherapy has been reported to pose a diag-

18nostic challenge in F-FDG scans [59]. Fluorine-18-FDG PET 
often performs poorly in neuroendocrine tumors, including 
medullary thyroid cancer (MTC). This limitation may not be 

68addressed by Ga-FAPI since the tumor uptake is also low in 
FAPI PET images (SUVmax of 6). Comparative semi-quanti-

18 68 68tative SUVmax in F-FDG, Ga-DOTATATE, Ga-Pentixafor, 
68and Ga-FAPI-46 PET/CT for recurrence detection is indica-

ted in Table 4. For colorectal cancer, �nding the hyperme-
tabolic peritoneal mass lesions was more complicated on 
18F-FDG scans due to the high uptake of the tracer in the pe-
ritoneal lesion (Figure 4). In our study, we found that other 
involvements, such as lung in�ltration in the basal left lung 

18with F-FDG and FAPI uptake, were more compatible with 

in�ammatory reactions. The tumor-to-background ratio 
(TBR) in the well-di�erentiated adenocarcinoma patient 

18(p#1) was 2.01 and 5.39 for F-FDG and FAPI PET scans, res-
pectively. These values in a patient with PTC (p#2) were 3.09 

18 18for F-FDG and 1.15 for FAPI-46. The comparison of F-FDG 
and FAPI TBR in other patients is presented in Table 3. Regar-

18 18ding Table 3, the maximum TBR for F-FDG (TBR F-FDG= 
8.92) and FAPI-46 (TBR FAPI =14.45) was for an Ewing sarco-
ma patient (p#8). Tumor-to-background ratio in FAPI, DOTA-
TATE, and Pentixafor PET scans were 2.08, 1.40, and 18.13, 
respectively, in a GBM patient (p#5). In addition, the maxi-
mum di�erence was observed in an MTC patient (p#11) bet-
ween FAPI and DOTATATE scans with TBR of 10.58 and 0.622, 

18respectively. Therefore, FAPI combined with F-FDG ima-
ging may be helpful to �nd the metastatic involvement. A li-
mited number of cases, expression of heterogeneity, ran-
dom e�ects in tissue sampling, and high inter-subject vari-
ability appear to be the most appropriate explanations for 
discrepancies between histological and imaging results. Un-

18like F-FDG studies, which require fasting and rest periods, 
68Ga-FAPI PET/CT can be performed 10 minutes to 1 hour af-
ter administration [7]. This is an advantage of FAPI over other 
low molecular weight agents used for prostate cancer ima-
ging, such as PSMA ligands [60]. A retrospective study from 

68a single center [61] evaluated Ga-FAPI PET/CT scans in a co-
hort of 55 patients with uncommon tumors. This included 
cancer of unknown primary origin (n=10), head and neck 
cancers (n=13), gastro-intestinal and hepatopancreaticobi-
liary cancers (n=17), urinary tract cancers (n=4), neuroendo-
crine tumors (n=4), and various others (n=7). Scans were 
conducted an hour post-radiotracer injection, utilizing 

68three distinct Ga-labeled FAP ligands: FAPI-04, FAPI-46, 
and FAPI-74. In the semi-quantitative analysis, NET lesions 
had a higher mean SUVmax than other radiotracers, such as 
18 68F-FDG and Ga-DOTATATE. Additionally, multiple case stu-

68dies have highlighted a notable uptake of Ga-FAPI in NET. 
One instance involved a G2 (Ki-67: 15%-20%) pancreatic NET 

68with liver metastases that underwent a Ga-FAPI-04 PET/CT 
18scan following an F-FDG PET/CT scan. The results revealed 

68that the Ga-FAPI-04 PET/CT detected greater uptake both 
18in the pancreas and in a liver metastasis, which was F-FDG-

negative, likely due to the reduced background FAPI uptake 
in the liver [62]. Another case involving a G2 pancreatic NET 
(Ki- 67: 10%) was assessed with three distinct radiopharma-

68 18 68ceuticals: Ga-FAPI-04, F-FDG, and Ga-DOTATATE. The tu-
68mor-to-liver ratio was notably higher in the Ga-FAPI-04-

68PET/CT scan compared to the other agents, though Ga-
DOTATATE was superior in detecting a greater count of mi-
nor liver metastases [63]. Our �ndings harmonize with these 
earlier studies. Furthermore, Ergül et al. (2022) mentioned 

68that the Ga-FAPI-04 PET/CT uptake in a liver NET (Ki- 67: 
1880%) might surpass that of the F-FDG PET/CT. This sug-

68gests the potential utility of Ga- FAPI-04 PET/CT in NET sce-
18narios where F-FDG PET/CT uptake is minimal [64]. To sum-

marize, even though these �ndings are preliminary, they 
hint at the FAPI tracer exhibiting a promising biodistribution 
in NET. Future studies are warranted to further discern the 

68e�cacy of Ga-FAPI-04 PET/CT in diagnosing and mana-
ging NET, especially when there's a pronounced presence of 
activated �broblasts [65, 66].
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18 68 68 68Table 4. Comparative semi-quantitative of SUVmax in F-FDG, Ga-DOTATATE, Ga-Pentixafor, and Ga-FAPI-46 PET/CT for recurrence detection.

Patient No. Involved lesion SUVs Tumor

1

5 hypermetabolic mass lesions involving both liver lobes, including two lesions in segment 6 
with a size of 60×32 mm and SUVmax of 14.66, and the other one with a size of 20×23 mm 
and SUVmax of 11.78. One in segment 5 with a size of 24×37 mm and SUVmax of 15.80. 
One is in segment 7 with a size of 11×17 mm and SUVmax of 9.38. One in segment 4 with a 
size of 65×45 mm and SUVmax of 13.56 (all mass lesions showed FAPI uptake as well).

Well- differentiated 
ADC

2
There is evidence of right sacroiliac region resection and cement insertion with mild 
hypermetabolism (SUVmax = 5.15), with small zones of possible heterotopic calcification 
lateral to this region.

PTC

3

Increased FAPI uptake in the peritoneum in the midline of the abdomen and right side of the 
abdomen, with SUVmax up to 5.03.
In addition, there is a mass lesion on the left side of the pelvis with a size of 33×47 mm and 
SUVmax of 7.31.

Cervix

4

Two hypermetabolic lymph nodes in the right side of the neck, level 2 with SAD= 8 mm and 
SUVmax of 8.78, and SAD of 6 mm and SUVmax of 9.13 (without FAPI uptake).
There is 11×11 mm peritoneal thickening with SUVmax of 5.36 at the level of the L2 vertebra 

18in the mid-abdomen (FAPI uptake without F-FDG uptake).

Gastric

5

Three cerebral mass lesions in the right frontal and right temporoparietal lobes, including 
11×15 mm with a SUVmax of 4.15 (CXCR4) and SUVmax of 4.28 (FAPI) in the right frontal, 
27×15mm in the right frontal lobe (periventricular), which is indicated in MRI, with SUVmax 
of 1.97 (CXCR4) and SUVmax of 2.68 (FAPI), and the third lesion with a size of 12×14 mm 
in the right temporal lobe and SUVmax 2.23 (CXCR4) and 1.82 (FAPI).

GBM

6

The liver shows a large hypoattenuating hypermetabolic lesion in segment VI with 39 
18mm diameter and SUVmax=8.5 on F-FDG and 24.26 on FAPI scan. There is a small 

18lesion in the dome of the right hepatic lobe around 16 mm with SUVmax=4.19 on F-
FDG and 12.45 on the FAPI scan.

Gastric

7

The RLQ at L4 level has 14-15 mm of hypermetabolic peritoneal mass with SUVmax of
10.35. There are two hypermetabolic lymph nodes at the level of the right renal kidney, 
with SAD=11mm and SUVmax=5.65, and SAD = 12mm and SUVmax=4.90. The 
spleen was normal in size and revealed a focal hypermetabolic lesion with SUVmax of 
6.20. The liver is normal in size and texture, with three hypermetabolic small mass 
lesions in the right liver lobe, with SUVmax up to 4.18 in segment 8.

Colon

8

Paratracheal LN with SAD=9mm and SUVmax=8.42.There are no abnormally hyperme-
tabolic lymph nodes in the axillae. There is a hypermetabolic pulmonary nodule in the RUL 
with a diameter of 11 mm and SUVmax 6.57 which showed no FAPI uptake. In addition, 

18there is a 5-mm pulmonary nodule in the RML without F-FDG and FAPI uptake.

Ewing sarcoma

9

18Lymph nodes on the right side with increased uptake in both F-FDG and FAPI scans. The 
18largest lymph node is 34mm in diameter, with SUVmax=31.24 ( F-FDG) and 17.35 (FAPI). 

There is a lesion in the left parietal lobe with a diameter of 27 mm, and SUVmax of 32.66 of 
18F-FDG and 17.74 for FAPI.

Breast

10
A left peri-bronchial lymph node with mild FAPI uptake (SUVmax =3.30). There are multiple 
pulmonary nodules in both lungs with no FAPI uptake; the largest one is 10.6 mm in the 
RML (SUVmax =0.87).

MTC

11
A 1 cm lymph node in the superior mediastinum (SUVmax =3.31 on the left). Multiple lymph 
nodes were noted in the paratracheal, pre-carinal, sub-carinal, and bilateral hilar with high 
FAPI uptake (SUVmax up to 9.68).

MTC



68In conclusion, the use of Ga-labeled FAPI variants has 
18shown encouraging results in a variety of cancers. Since F-

FDG is the preeminent tracer in clinical oncology at the mo-
ment, it is necessary to conduct well-designed clinical trials 
with sizable patient populations to de�ne the role of this di-
agnostic radiotracer. Fibrosis, arthritis, atherosclerosis, and 
autoimmune diseases have all been linked to high levels of 
FAP expression, in addition to CAF. Fibroblast activation pro-
tein inhibitor uptake in non-malignant diseases necessitates 

68careful diagnosis. Overall, we found that Ga-FAPI PET/CT 
has diagnostic performance that is comparable with or even 

18superior to that of F-FDG PET/CT for a number of cancer ty-
pes, especially those that typically shows low to moderate 
18 68F-FDG uptake. Moreover, Ga-FAPI results in greater TBR 

18compared to F-FDG because of the lower background up-
68take in normal organs. Fasting is not necessary for Ga-FAPI 

18PET/CT, making it an advantage over F-FDG PET/CT in the 
sense that image acquisition can begin soon after injection 

18 68(10-60min p.i.). Compared to F-FDG, Ga-Pentixafor, and 
68 68Ga-DOTATATE radiotracers, Ga-FAPI-46 PET images led to 
higher detection rates for most metastases and better pati-
ent classi�cation. Future research into FAP-targeted radio-
nuclide therapy should look into chemically modifying tra-
cers to improve their pharmacokinetic properties.

The authors declare that they have no con�icts of interest.
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