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Abstract
Objective: This study aimed to compare the diagnostic performance of 68Ga-FAPI-04 and 18F-FDG PET/CT in the
patients with various oncological and non-oncological lesions.

Patients and Methods: A total of 123 patients underwent contemporaneous 68Ga-FAPI-04 and 18F-FDG PET/CT
were included in this prospective study. The maximum standard uptake value (SUVmax) was measured to compare
oncological and non-oncological lesion uptake. The sensitivity, speci�city, predictive values and accuracy of 18F-
FDG and 68Ga-FAPI-04 PET/CT for detecting primary, metastatic, and non-oncological lesions were calculated and
compared to evaluate the diagnostic e�cacy.

Results: The study subjects consisted of 123 patients (69 men and 54 women; mean age: 56.11±11.94). A total of
84 patients with 88 solid primary malignant tumors, 58 patients with 376 nodal metastases, 43 patients with 406
distant metastases, 8 patients with hematological neoplasms and 52 patients with 145 non-oncological lesions
and benign tumors were detected. 68Ga-FAPI-04 PET/CT demonstrated a signi�cantly higher uptake and detection
rate for the primary (SUVmax: 10.98±5.83 vs. 8.36±6.43, p 0.001; X2=0.538, p=0.021), nodal (SUVmax: 10.50±5.98
vs. 8.20±6.29, p=0.011; X2=2.067, p 0.001) and distant metastatic lesions (SUVmax: 6.74±4.83 vs. 9.64±6.45; p
0.001; X2=4.897, p 0.001) of solid tumor than did 18F-FDG PET/CT. 68Ga-FAPI-04 PET/CT demonstrated a lower
activity (SUVmax: 6.84±4.67 vs. 13.09±7.29, p 0.001) and detection rate (X2=5.166, p 0.001) for multiple myeloma
and lymphoma compared to 18F-FDG PET/CT. 68Ga-FAPI-04 and 18F-FDG PET/CT PET/CT demonstrated a
comparative diagnostic e�cacy (SUVmax: 6.40±3.95 vs. 5.74±15.78, p = 0.729; X2 = 9.460, p = 0.007) for non-
oncological lesion and benign tumor detection.

Conclusions: Except for myeloma and lymphoma, 68Ga-FAPI-04 PET/CT showed a superior diagnostic e�cacy for
detecting various primary and metastatic lesions than 18F-FDG PET/CT. A comparative diagnostic utility for non-
oncological lesion detection was obtained with both tracers. 68Ga-FAPI-04 could be used as a broad-spectrum
tumor and in�ammatory imaging agent in the clinical especially for various solid tumors and non-oncological
lesions.

Introduction
Fibroblast activation protein (FAP) is a type II transmembrane serine protease, which belongs to the prolyl
oligopeptidase family. FAP is highly expressed on activated stromal �broblasts and pericytes of most common
human epithelial tumors such as lung, breast, colon, and pancreatic carcinomas and so on (1, 2). FAP is also highly
expressed in lesions characterized by activated stromal tissue such as cirrhosis, �brotic diseases, osteoarthritis and
rheumatoid arthritis, and in healing wounds (3-8). Therefore, theoretically, FAP-targeting imaging can be considered
as a promising strategy for the visualisation of various oncological and non-oncological diseases.

Recently, several dozens of FAP-targeting radiopharmaceuticals were developed. Among them, 68Ga-FAPI-04
demonstrated a high speci�city and a�nity for targeting FAP and favorable in vivo pharmacokinetics (9-11).
Previous studies revealed that 68Ga-FAPI-04 positron emission tomography/computed tomography (PET/CT)
imaging delineated tumor and metastases clearly with a high tumor-to-background contrast in a variety of tumor
entities (12-14). Moreover, some authors reported the application of 68Ga-FAPI-04 in some in�ammatory diseases in
case reports (15-17). It was well known that 18F-FDG can accurately re�ect the level of glucose metabolism in
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lesions and tissues, which was being used in the management of various tumors and in�ammatory lesions. 18F-
FDG is even honored as the “molecule of the century” because of its wide application. As a novel PET imaging
agent, it is important to evaluate whether 68Ga-FAPI-04 could serve as a broad-spectrum tumor and in�ammatory
imaging agent; and whether 68Ga-FAPI-04 could be used as wide as 18F-FDG, the most commonly used PET
imaging agent in the clinical currently.

The aim of this prospective study was to investigate the potential usefulness of 68Ga-FAPI-04 as a broad-spectrum
tumor and in�ammatory imaging agent, compared with 18F-FDG PET/CT.

Materials And Methods
1. Patients

This prospective study was obtained approval from the Ethics Committee of the A�liated Hospital of Southwest
Medical University and conducted between July 2020 and February 2021 (Ethics committee approval No.: 2020035;
Clinical trial registration No.: ChiCTR2100044131). The inclusion criteria were as follows: (a) patients aged 18
years or order; (b) patients with suspected or newly diagnosed or previously treated malignant tumors; (c) patients
who had scheduled both 18F-FDG and 68Ga-FAPI-04 PET/CT scans. 68Ga-FAPI-04 PET/CT was performed within 3
days after 18F-FDG PET/CT; (d) at least one nonphysiological focus greater than background blood-pool activity or
adjacent normal tissue background on 18F-FDG or 68Ga-FAPI-04 PET was found; (e) patients enrolled into this study
were able to provide written informed consent to participate. Exclusion criteria were as follows: (a) patients with
pregnancy; (b) the inability or unwillingness of the patients to provide written informed consent or assent according
to the guidelines of the Clinical Research Ethics Committee.

2. Preparation of 18F-FDG and 68Ga-FAPI-04

18F-FDG was manufactured in accordance with the standard method using the coincidence 18F-FDG synthesis
module [FDG-N, PET (Beijing) Science & Technology, Beijing, China]. The radiochemical purity was over 98% for 18F-
FDG. The �nal product was sterile and pyrogen-free.

The FAPI-04 was purchased from MedChemExpress LLC (Shanghai, China) and the purity was more than 98%.
Radiolabeling of FAPI-04 was performed by adding 1 mL 0.25 M sodium acetate and 4 mL 68Ga-solution (approx.
370 MBq in 0.5 M HCl) to a reactor with 25 μg FAPI-04 in 100 μL water. The �nal pH was about 4.0. The reaction
mixture was heated to 95°C for 10 min and the product was isolated by solid-phase extraction (Sep-Pak C-18
column) using 0.5 mL ethanol as eluent. The �nal product was diluted with saline and sterilised by passing through
a 0.22-μm Millipore �lter. The �nal product was sterile and pyrogen-free. Radio-high performance liquid
chromatography (HPLC) demonstrated that the radiochemical purity was over 98% for 68Ga-FAPI-04.

3. PET/CT imaging

For 18F-FDG PET/CT image acquisition, the patient fasted for at least 6 hours and a normal blood glucose level
was ensured. After intravenously injection of 0.1 mCi/kg of 18F-FDG, the patient rested in a quiet place. The
patients were instructed to drink 500 mL of water before the scan to stimulate 18F-FDG excretion from the renal
calyces and subsequent voiding. Data were acquired using a hybrid PET/CT scanner (uMI780, United imaging,
Shanghai, China) after 45 to 60 minutes of intravenous administration. Firstly, CT scan was performed from the
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skull base to upper-thigh and the head scan was performed separately. The following parameters for the CT scan
were used: tube voltage, 120 kV; current, 120 mA; slice thickness, 3.00 mm. PET was then performed in the same
bed position as CT scan with 5-6 bed positions and 3.0 min/position in 3D acquisition mode. All the obtained data
were transferred to the post-processing workstation (Version R002, uWS-MI, United imaging, Shanghai, China). CT
data was used for PET attenuation correction and PET data were reconstructed using the ordered subset
expectation maximisation algorithm (two iterations and 20 subsets). The reconstructed images were then co-
registered and displayed.

68Ga-FAPI-04 PET/CT was performed within 3 days after 18F-FDG PET/CT for comparative purpose. For 68Ga-FAPI-
04 PET/CT examination, the dose of injected 68Ga-FAPI-04 was calculated according to the patient’s weight
(0.05mCi/kg). CT and PET scan was performed from the head to the upper-thighs. The other parameters of CT or
PET were similar to that for 18F-FDG PET/CT.

4. PET/CT imaging review

18F-FDG and 68Ga-FAPI-04 PET/CT studies were evaluated by 2 experienced nuclear medicine physicians in
consensus. They were blinded to the �ndings of the structural imaging. 18F-FDG and 68Ga-FAPI-04 PET images
were evaluated both qualitatively and semiquantitatively. Any nonphysiological uptake greater than background
blood-pool activity or adjacent normal tissue background on 18F-FDG or 68Ga-FAPI-04 PET was included in the
study. Positive �ndings on PET were localized to anatomic images from the non-enhanced CT. The PET/CT
�ndings were grouped as primary tumor, lymph nodal metastasis, visceral metastasis and non-oncological lesion.
Individual lymph nodes were then classi�ed into four regions, including the head and neck, thoracic (including
supraclavicular, mediastinal and axillary lymph nodes), abdominal (including paraaortic, porta hepatic,
retroperitoneal, celiac lymph nodes), pelvic (including pelvic cavity and inguinal lymph nodes). Visceral involvement
such as lung, liver, bone, brain metastasis and so on was each classi�ed as an individual site. Peritoneal, omentum,
and mesenteric metastasis was classi�ed as one site. The largest lesion was measured as length × width for
individual primary tumor, each lymph node region, and distant involvement site. The lesion number and SUVmax of
lesion with the highest pathological tracer accumulation were recorded for each lymph node region or visceral
metastasis site for both 18F-FDG and 68Ga-FAPI-04 PET/CT. At most 15 lesions were numbered for any lymph node
region or distant involvement site. For lymphoma, the lesion number and SUVmax of lesion with the highest
pathological tracer accumulation were recorded for each lymph node region or individual in�ltrating organ for both
18F-FDG and 68Ga-FAPI-04 PET/CT. At most 15 lesions were numbered for any lymph node region or individual
in�ltrating organ.

5. Reference Standard

Histopathology from endoscopic biopsy (including nasopharyngoscope, �berbronchoscopy, gastroscopy,
colonoscopy, and laparoscopy), puncture biopsy, and surgical resection specimens were taken as the gold
standard. As technical and ethical issues, histopathological con�rmation was not possible for all of the lesions,
thus the results of morphologic imaging (ultrasonic, contrast enhanced computed tomography or MRI), and/or
follow-up imaging in combination with biochemical markers were also taken as the reference standard.

6. Statistical analyses
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All statistical analyses were conducted using SPSS 22.0 software (SPSS Inc., Chicago, IL, USA). Categorical data
were expressed as number and percentage. Continuous variables were expressed as mean ± standard deviation.
The SUVmax of primary tumor, lymph nodal metastasis, visceral metastasis and non-oncological lesions between
18F-FDG and 68Ga-FAPI-04 PET/CT were compared using the paired samples t test. The sensitivity, speci�city,
predictive values and accuracy of 18F-FDG and 68Ga-FAPI-04 PET/CT examinations for detecting primary,
metastatic, and non-oncological lesions were calculated and compared to evaluate the diagnostic e�cacy.
McNemar’s test was used to compare the diagnostic e�cacy of 18F-FDG and 68Ga-FAPI-04 PET/CT. Two-tailed P
values <0.05 were considered statistically signi�cant.

Results
1. Patients’ characteristics

One hundred and three patients who were suspected of primary tumor and twenty patients with a previously treated
cancer were included in this prospective study. The inclusion criteria was that at least one nonphysiological focus
greater than blood-pool activity or adjacent normal tissue background on 18F-FDG or 68Ga-FAPI-04 PET was found.
The study subjects comprised 69 men and 54 women, with an average age of 56.11±11.94 years (range, 28-83
years). Among the 123 patients, 13 patients were con�rmed with non-malignant oncological diseases. A total of 84
patients with 88 solid primary malignant tumors, 8 patients with hematological neoplasms, 58 patients with 376
nodal metastases, 43 patients with 406 distant metastases and 52 patients with 145 non-oncological lesions and
benign tumors were detected (Table 1).

2. Malignant tumor

2.1 Solid tumor

2.1.1 Detection of primary malignant cancer

For primary malignant cancer detection, eighty-two patients with 18 types of newly diagnosed tumor underwent
PET/CT for an initial staging, and 20 patients with 14 types of previously treated cancer underwent PET/CT for
recurrence detection (restaging). A total of 84 patients with 88 primary tumors were detected (Table 2). Among the
84 patients with 18 types of cancers, 2 patients had two primary tumors each and 1 patient had three primary
lesions. Eighty-two patients had newly diagnosed tumor and two patients underwent tumor recurrence. For
individual primary tumor analysis, the 68Ga-FAPI-04 PET-derived SUVmax were signi�cantly higher than the
SUVmax of 18F-FDG PET in liver cancer, stomach tumor, and pancreatic tumor (p = 0.007, 0.005, and 0.011,
respectively). For all 88 primary tumors, 68Ga-FAPI-04 PET showed signi�cantly higher SUVmax value than 18F-FDG
PET (10.98±5.83 vs. 8.36±6.43, p 0.001).

The sensitivity, speci�city, positive predictive value (PPV), negative predictive value (NPV), and accuracy of 18F-FDG
PET/CT for primary malignant tumor detection was 84.89% (73/86), 0.00%, 97.33%, 0.00%, and 82.95%,
respectively (Table 3). The corresponding value of 68Ga-FAPI-04 PET/CT was 97.67% (84/86), 50.00%, 98.82%,
33.33%, and 96.59%, respectively. There were 13 primary tumors that were not visualized by 18F-FDG but visualized
by 68Ga-FAPI-04 PET/CT [including 4 hepatocellular cancers (Figure 1), 1 stomach cancer, 1 gastric stromal tumor
(Figure 2), 1 pancreatic adenocarcinoma, 1 pancreatic neuroendocrine tumor, 1 mucous adenocarcinoma of the
appendix (Figure 3), 1 appendix cancer, 1 ovarian cancer, 1 breast cancer, and 1 papillary carcinoma of the thyroid].
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Only two primary tumors (1 pancreatic mucinous cystadenoma and 1 pancreatic cancer) were not visualized by
68Ga-FAPI-04 PET/CT. One colonic lesion was misdiagnosed as colon cancer both by 18F-FDG and 68Ga-FAPI-04
PET/CT. One nasopharyngeal uptake was misdiagnosed as nasopharyngeal carcinoma by 18F-FDG PET/CT, but
68Ga-FAPI-04 PET/CT demonstrated no abdominal tracer uptake. Finally, nasopharyngoscopy con�rmed chronic
nasopharyngitis. The diagnostic e�cacy of 18F-FDG and 68Ga-FAPI-04 PET/CT for primary malignant tumor
detection was compared using McNemar’s test. 68Ga-FAPI-04 PET/CT demonstrated a higher diagnostic e�cacy
(Pearson X2 = 0.538, p = 0.021).

2.1.2 Detection of nodal metastasis

18F-FDG or 68Ga-FAPI-04 PET-positive lymph nodes were classi�ed into 4 regions by anatomical regions, including
head and neck, thoracic, abdominal, and pelvic regions. Among the 102 patients with either newly diagnosed or
previously treated cancers, a total 58 patients with 376 lymph node metastases were examined. As shown in Table
4, lymph nodes in two regions (head and neck and pelvic regions) showed concordant SUVmax uptake of both 18F-
FDG and 68Ga-FAPI-04, whereas lymph nodes in the other two regions (thoracic and abdominal regions)
demonstrated discordant tracer activity. Indeed, thoracic and abdominal nodal metastases demonstrated
signi�cantly higher 68Ga-FAPI-04 PET-derived SUVmax than 18F-FDG SUVmax. For all 376 nodal metastases, 68Ga-
FAPI-04 PET showed signi�cantly higher SUVmax value than 18F-FDG PET (10.50±5.98 vs. 8.20±6.29, p=0.011).
The sensitivity, speci�city, PPV, NPV, and accuracy of detecting metastatic lymph nodes were 84.72%, 33.33%,
99.37%, 1.72%, and 84.31% for 18F-FDG PET/CT and 97.59%, 66.67%, 99.73%, 18.18%, and 97.34% for 68Ga-FAPI-
04 PET/CT, respectively (Table 3). 68Ga-FAPI-04 PET/CT demonstrated a higher diagnostic e�cacy (Pearson
X2=2.067, p 0.001) for metastatic lymph node detection compared to 18F-FDG PET/CT. In the nodal region-based
analysis, there were 11 head and neck, 18 thoracic, 21 abdominal (Figure 3), and 6 pelvic lymph node metastases
that were not visualized by 18F-FDG but visualized by 68Ga-FAPI-04 PET/CT. Only 3 head and neck, 2 thoracic, 3
abdominal, and 1 pelvic lymph node metastases were not detected by 68Ga-FAPI-04 but detected by 18F-FDG
PET/CT. Two head and neck lymph nodes were misdiagnosed as nodal metastasis by 18F-FDG PET, but
demonstrated no 68Ga-FAPI-04 uptake. One abdominal lymph node was misdiagnosed as nodal metastasis by
positive 68Ga-FAPI-04 uptake. The abdominal lymph node and the two head and neck lymph nodes were �nally
con�rmed as lymphnoditis.

2.1.3 Detection of distant metastasis

A total of 13 different distant involvement sites with 406 metastases were de�ned in 43 solid tumor patients based
on the reference standard. The most common site of metastases was axial skeleton, followed by liver, lung
metastasis and peritoneal, omentum, and mesenteric metastasis. As shown in Table 5, the metastatic lesions in
skeleton, liver, peritoneum, omentum, and mesentery demonstrated about 2 times greater 68Ga-FAPI-derived
SUVmax than the 18F-FDG-derived SUVmax. Furthermore, more metastases in these sites were discovered with
68Ga-FAPI-04 than with 18F-FDG. 18F-FDG PET/CT was false negative for 22 skeletal metastases (Figure 4), 29 liver
metastases, 10 lung metastases and 75 peritoneal, omentum, and mesenteric metastases (Figure 3). Only 5 lung
metastases and 2 peritoneal, omentum, and mesenteric metastases were false negative on 68Ga-FAPI-04 PET/CT.
Distant metastasis in other involvement sites showed concordant SUVmax uptake of both 18F-FDG and 68Ga-FAPI-
04. However, the metastases in these sites were too few to make a convincing and �rm conclusion. Based on all
metastases analysis, 68Ga-FAPI-04 PET showed signi�cantly higher SUVmax value than 18F-FDG PET (9.64±6.45
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vs. 6.74±4.83, p 0.001). The overall sensitivity, speci�city, predictive values and accuracy of 18F-FDG and 68Ga-
FAPI-04 PET/CT for all detecting metastatic diseases were presented in Table 3. 68Ga-FAPI-04 PET/CT
demonstrated a higher diagnostic e�cacy (Pearson X2=4.897, p 0.001) for distant metastasis detection compared
to 18F-FDG PET/CT.

2.2 Hematological neoplasm

Eight patients with hematological neoplasm (3 multiple myelomas and 5 lymphomas) were included in the study. A
total 39 myeloma and 117 lymphoma lesions were examined (Table 6). Myeloma lesions showed concordant
SUVmax uptake of both 18F-FDG and 68Ga-FAPI-04. Lymphoma lesions demonstrated signi�cantly higher 18F-FDG
PET-derived SUVmax than 68Ga-FAPI-04 SUVmax (13.74±7.09 vs. 5.95±3.82, p 0.001). For both myeloma and
lymphoma lesions, 18F-FDG PET showed signi�cantly higher SUVmax value than 68Ga-FAPI-04 PET (6.84±4.67 vs.
13.09±7.29, p 0.001).

The sensitivity of 18F-FDG and 68Ga-FAPI-04 PET/CT detecting hematological neoplasm lesions were 96.75%
(149/154) and 50.65% (78/154), respectively (Table 3). For detecting all 156 myeloma and lymphoma lesions, 18F-
FDG PET/CT demonstrated a higher diagnostic e�cacy (Pearson X2=5.166, p 0.001) compared to 68Ga-FAPI-04
PET/CT.      There were 20 myeloma lesions and 56 lymphoma lesions (including 53 lymph nodes, 2 marrow
in�ltrations and 1 splenic in�ltraion) that were not visualized by 68Ga-FAPI-04 PET (Figure 5). However, only �ve
lymphoma lesions were not visualized by 18F-FDG PET. Two cervical lymph nodes were misdiagnosed as
lymphoma lesions by 18F-FDG PET/CT, but 68Ga-FAPI-04 PET/CT demonstrated no abdominal tracer uptake. After
the patent received CHOP chemotherapy, 18F-FDG PET/CT follow-up demonstrated complete remission of other
enlarged lymph node lesions, but the two cervical lymph nodes still accumulated 18F-FDG. Finally, a lymph node
biopsy was performed and con�rmed the diagnosis of lymphnoditis.

3. Non-oncological lesion and benign tumor

Among the 123 included patients, a total of 23 different kinds of 145 non-oncological lesions and benign tumors
were detected in 52 patients (Table 7). For more than 5 foci non-oncological lesion, fracture (10), �brosis (8), and
arthritis (14) demonstrated discordant activity between 18F-FDG and 68Ga-FAPI-04 uptake. Indeed, the 68Ga-FAPI-04
PET-derived SUVmax were signi�cantly higher than the SUVmax of 18F-FDG PET (The p values were 0.005, 0.022
and 0.001 for fracture (Figure 1), �brosis and arthritis, respectively). Pneumonia (10), tuberculosis (14) and
lymphnoditis (61, Figure 1-2) demonstrated concordant uptake of both 18F-FDG and 68Ga-FAPI-04 (The all p values
were 0.05). For all 145 non-oncological lesions, 68Ga-FAPI-04 PET showed no signi�cantly higher SUVmax value
than 18F-FDG PET (6.40±3.95 vs. 5.74±15.78, p = 0.729). The sensitivity, speci�city, PPV, NPV, and accuracy of 18F-
FDG PET/CT for non-oncological lesion and benign tumor detection was 72.34%, 75.00%, 99.03%, 7.14%, and
72.41%, respectively (Table 3). The corresponding value of 68Ga-FAPI-04 PET/CT was 86.52%, 25.00%, 97.60%,
5.00%, and 84.83%, respectively. There were 39 non-oncological lesions that were not visualized by 18F-FDG PET
(including 4 fractures, 3 pulmonary bacterial infections, 2 pulmonary �brosis, 3 renal �brosises, 3 liver �brosises, 7
arthritis, 1 thyroiditis, 1 splenic hemangioma, 2 liver hemangioma, 1 esophagitis, 1 pancreatitis, 7 lymphnoditis, 1
parotitis, 2 pleuritis, 1 lipoma). Nineteen non-oncological lesions or and benign tumors (including 2 pulmonary
bacterial infections, 1 myoma of uterus, 11 lymphnoditis, 1 adult Still’s disease, 1 reactive lymph node hyperplasia,
1 splenomegaly of unknown origin, 1 silicosis nodule, 1 bone marrow reactive hyperplasia) were not visualized by
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68Ga-FAPI-04 PET. One osteophyte was misdiagnosed as arthritis by 18F-FDG but was invisible on 68Ga-FAPI-04
PET. Three pancreatic intensive tracer uptakes were misdiagnosed as pancreatitis by 68Ga-FAPI-04 PET/CT.
However, the blood amylase level of the three patients was not increased and MRI scans demonstrated no
abnormal signal change in the pancreas. The intensive pancreatic 68Ga-FAPI-04 uptake can’t be reasonably
explained. Based on all 145 non-oncological lesions and benign tumors analysis, 68Ga-FAPI-04 PET/CT
demonstrated a higher diagnostic e�cacy (Pearson X2 = 9.460, p = 0.007) for lesion detection compared to 18F-
FDG PET/CT.

4. Interfering factors

For 18F-FDG PET/CT, besides the common physiological 18F-FDG uptake of brain tissue, oropharynx,
laryngopharynx, salivary glands and so on, there were 26 patients with segmental physiological uptake of the
intestinal tract, 3 patients with uptake in brown adipose tissue and 1 patient with left ovary uptake. For 68Ga-FAPI-
04 PET/CT, varying degree of 68Ga-FAPI-04 uptake in uterus was found for all female patients. A moderately
negative correlation was observed between patient age and the 68Ga-FAPI-04 SUVmax (rs=-0.536, p<0.001). In

addition, varying degree of bilateral breast 68Ga-FAPI-04 uptake was found in 5 female patients and diffuse
pancreas 68Ga-FAPI-04 uptake of unknown origin in 3 patient. These physiological or non-physiological tracer
uptakes might have an interfering effect on the PET/CT imaging analysis especially for nearby lesions (Figure 6-7).

Discussion
Through the comparison of the diagnostic e�cacy of dual tracer functional imaging for various oncological and
non-oncological lesions, this study aim to conclude that if the novel 68Ga-FAPI-04 could be used as a broad-
spectrum tumor and in�ammatory imaging agent.

For primary malignant cancer detection, a total of 84 patients with 88 primary tumors were examined. 68Ga-FAPI-04
PET/CT detected almost all primary tumors (86/88), whereas 18F-FDG PET/CT missed 13 of them (including 4
hepatocellular cancers, 2 stomach tumors, 1 pancreatic cancer, 1 pancreatic neuroendocrine tumor, 1 mucous
adenocarcinoma of the appendix, 1 appendix cancer, 1 ovarian cancer, 1 breast cancer, and 1 papillary carcinoma
of the thyroid). Our results were consistent with the results of the previous studies (12, 13). It was well known that
18F-FDG PET/CT sometimes demonstrates limited performance in some speci�c tumor types, such as
hepatocellular carcinoma, pancreatic cancer, gastrointestinal adenocarcinoma (including signet-ring cell carcinoma
and mucinous adenocarcinoma), well-differentiated neuroendocrine and thyroid cancer. Over 40% of hepatocellular
carcinoma demonstrated low level of 18F-FDG uptake due to a decreased glucose transporter and increased
glucose-6-phosphatase expression (18-20). Gastrointestinal tumor can cause signi�cant variation in 18F-FDG
uptake. The physiologic uptake in gastrointestinal tract often decreased the PET detection rate for early cancer. In
our study, upto 26 in 123 patients showed segmental physiological 18F-FDG uptake of the intestinal tract.
Additionally, some speci�c gastrointestinal tumor types such as non-intestinal diffuse type, mucinous
adenocarcinoma, and signet ring cell carcinoma often display low detectability on 18F-FDG PET (21). For well-
differentiated neuroendocrine and thyroid cancer, more speci�c imaging agent such as 68Ga-DOTATATE or 131I was
needed in the clinical due to the low 18F-FDG uptake. A low glucose transporter but high �broblast-activated protein
may be expressed in these speci�c tumor types mentioned above. In fact, 68Ga-FAPI-04 PET/CT showed
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signi�cantly higher SUVmax than 18F-FDG PET/CT in liver cancer, stomach tumor, and pancreatic tumor in our
study.

For the 68Ga-FAPI-04 PET/CT images, most primary tumors demonstrated a comparative or higher SUVmax than
18F-FDG PET/CT except for intracranial tumor (18F-FDG SUVmax: 17.43±13.22 vs. 68Ga-FAPI-04 SUVmax:
5.17±4.89). In fact, based on the analysis of all 88 primary tumors, a signi�cantly higher SUVmax value was found
in 68Ga-FAPI-04 PET than 18F-FDG PET. Although the absolute 18F-FDG uptake in the intracranial tumors was higher
than that of 68Ga-FAPI-04, but the tumour-to-background (T/B) ratio was lower than that of 68Ga-FAPI-04 (18F-FDG
T/B: 0.92±0.42 vs. 68Ga-FAPI-04 T/B: 4.25±1.57).

For metastatic lymph node detection, lymph nodes in head and neck and pelvic regions showed concordant
SUVmax uptake of both 18F-FDG and 68Ga-FAPI-04, whereas thoracic and abdominal nodal metastases
demonstrated signi�cantly higher 68Ga-FAPI-04 PET-derived SUVmax than 18F-FDG SUVmax. Based on all
metastatic lymph node analysis, 68Ga-FAPI-04 PET/CT demonstrated a higher SUVmax and diagnostic e�cacy
compared to 18F-FDG PET/CT. The high nodal detection e�cacy of 68Ga-FAPI-04 PET/CT may help accurate nodal
staging for various malignancies. However, we noticed that 68Ga-FAPI-04 PET/CT demonstrated concordant tracer
uptake compared with 18F-FDG PET/CT for detecting lymphnoditis in our study. 68Ga-FAPI-04 was not more tumor-
speci�c than 18F-FDG for metastatic lymph node detection. It is necessary to distinguish false-positive 68Ga-FAPI-
04 uptake in lymphnoditis for lymph node staging.

Based on all metastases analysis, the diagnostic e�cacy of 68Ga-FAPI-04 PET/CT was signi�cantly higher than
18F-FDG PET/CT for distant metastasis detection. 68Ga-FAPI-04 PET/CT revealed higher SUVmax and more
metastases than did 18F-FDG PET/CT in liver, skeleton, peritoneum, omentum, and mesentery. The liver is the target
organ for many types of metastatic cancers, such as colorectal, gastric, pancreatic cancer and pulmonary
carcinoma. It was well known that 18F-FDG PET often showed false-negative results for small hepatic
metastasis (22).We observed a signi�cantly lower accumulation of 68Ga-FAPI-04 than 18F-FDG within the liver. The
low background activity may facilitate the detection of liver metastases. In our study, a diffuse high uptake of 68Ga-
FAPI-04 within the liver was observed in 3 patients with liver �brosis. The high 68Ga-FAPI-04 accumulation in
�brotic and cirrhotic liver might mask the activity of hepatic metastases. Liang Zhao et al. also reported a case
of 68Ga-FAPI-04 uptake in a cirrhotic liver (23). Therefore, careful attention must be paid when analysing the liver
68Ga-FAPI-04 images for patients with �brotic and cirrhotic liver.

Peritoneal carcinomatosis frequently occurs in ovarian, gastrointestinal and gallbladder cancer. However, 18F-FDG
PET often has limited utility for the detection of peritoneal carcinomatosis (24, 25). In fact, 75 out of 84 peritoneal,
omentum, and mesenteric metastases weren’t detected by 18F-FDG PET in this study, being the most common
metastasis type missed by 18F-FDG PET. The low detection rate of 18F-FDG PET for peritoneal, omentum, and
mesenteric metastases may results from physiological 18F-FDG accumulation in the intestinal tract. There were 26
patients with segmental physiological uptake of the intestinal tract in our study. In addition, 68Ga-FAPI-04 PET
demonstrated a signi�cantly higher SUVmax than 18F-FDG PET in peritoneal carcinomatosis (9.96±3.51 vs.
4.01±4.22, p=0.020). The high contrast also facilitates the detection of peritoneal, omentum, and mesenteric
metastases. The higher detection rate of 68Ga-FAPI-04 PET for skeletal metastases may also results from a higher
68Ga-FAPI-04 PET-derived SUVmax than 18F-FDG PET (12.88±8.61 vs. 7.71±4.76, p=0.020). The role of 68Ga-FAPI-
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04 PET in other distant metastasis types such as adrenal, pleural and muscle metastasis remains to be proven
from more cases.

With respect to hematological neoplasm, myeloma lesions showed concordant SUVmax uptake of both 18F-FDG
and 68Ga-FAPI-04. However, there were 20 myeloma lesions that were not visualized by 68Ga-FAPI-04 PET. 18F-FDG
PET/CT demonstrated a higher myeloma detection e�cacy compared to 68Ga-FAPI-04 PET. Literature reported that
the sensitivity and speci�city of 18F-FDG PET/CT were 80-100% for detecting multiple myeloma (26, 27). There was
no report about the role of 68Ga-FAPI-04 PET in multiple myeloma. One nasopharyngeal NK/T cell lymphoma and 4
diffuse large B-cell lymphomas were included in our study. Based on all 117 lymphoma lesions analysis, 18F-FDG
PET/CT demonstrated a signi�cantly higher SUVmax value and detection e�cacy than 68Ga-FAPI-04 PET/CT. It is
well known that there exist various histological types of lymphoma. 18F-FDG PET/CT showed an excellent clinical
utility in the management of lymphoma, especially for FDG-avid lymphoma. Our preliminary investigation with a
small sample size showed that 68Ga-FAPI-04 PET/CT demonstrated a limited utility for myeloma and lymphoma. It
would be of interest to compare the two tracers in terms of its applicability for various histological types of
lymphoma and in a large sample of myeloma and lymphoma in future studies.

For non-oncological lesion and benign tumor detection, 68Ga-FAPI-04 PET demonatrated a signi�cantly higher
SUVmax than the 18F-FDG PET for some non-oncological lesions such as fracture, �brosis and arthritis. A
concordant uptake of both 18F-FDG and 68Ga-FAPI-04 was observed in other non-oncological lesions such as
pneumonia, tuberculosis and lymphnoditis. Based on all 145 non-oncological lesions and benign tumors analysis,
68Ga-FAPI-04 PET/CT detected more diseases compared to 18F-FDG PET/CT. Such �ndings mostly stem from the
fact that a �brotic reaction was activated in these non-oncological diseases. We could draw the conclusion that
68Ga-FAPI-04 was not a more tumor-speci�c tracer than 18F-FDG from the results for non-oncological lesion
detection. 68Ga-FAPI-04 could be used to detect various non-oncological lesions as a broad-spectrum in�ammatory
imaging agent. Various non-oncological lesions detected by 68Ga-FAPI-04 were also reported in the literature (15-17,
23, 28-31). It is necessary to differentiate these benign lesions from a true malignancy when reading the 68Ga-FAPI-
04 PET/CT images. In this condition, morphological characteristics in the CT scans may help for the differential
diagnosis. In addition, we noticed that 68Ga-FAPI-04 PET/CT could assess the �brosis especially for renal or
hepatic �brosis, which might have a correlation with the renal and hepatic function. This �nding may be signi�cant
as it paves the way for future studies investigating the role of 68Ga-FAPI-04 PET/CT for visceral �brosis and its
functional state.

Limitations

Although a total of 123 patients were included in this prospective study, patients harbouring most cancer type and
non-oncological lesion did not allow for a subgroup comparison for the same disease type or subtype. Thus, we
analysed the non-oncological lesion, primary and metastatic lesions of various cancers in a pooled fashion for
diagnostic e�cacy. Larger studies evaluating the speci�c cancer type or non-oncological lesion might be warranted
in the future studies. In addition, there was also a selection bias in the proportion of patients recruited with
oncological and non-oncological lesion. Furthermore, histopathological con�rmation was not possible for all
positive �ndings since technical and ethical issues, thus the results of morphologic imaging and/or follow-up
imaging in combination with biochemical markers were also taken as the reference standard in our study.
Therefore, the clinical trial results need to be con�rmed in a greater number of patients and biopsy-proven lesions.
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Finally, as only the lesion with positive uptake on 18F-FDG or 68Ga-FAPI-04 PET was included in this trial, the actual
speci�city and NPV may be higher than that which we reported in this study. The calculated speci�city, NPV and
accuracy might not accurately re�ect the actual data.

Conclusion
The results revealed that 68Ga-FAPI-04 PET/CT demonstrated a higher uptake for the primary, nodal and distant
metastatic lesions of solid tumor than did 18F-FDG PET/CT. Meanwhile, 68Ga-FAPI-04 identi�ed more lesions
especially in detecting primary tumor, peritoneal carcinomatosis, hepatic and skeletal metastases compared with
18F-FDG PET/CT. For hematological neoplasm, our results with a small sample size showed that 68Ga-FAPI-04
PET/CT demonstrated a lower activity and detection rate for multiple myeloma and lymphoma than did 18F-FDG
PET/CT. 68Ga-FAPI-04 and 18F-FDG PET/CT demonstrated a comparative diagnostic e�cacy for non-oncological
lesion and benign tumor detection. 68Ga-FAPI-04 could be used as a broad-spectrum tumor and in�ammatory
imaging agent in the clinical especially for various solid tumors and non-oncological lesions.
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Table 1: The characteristics of lesions in included patients
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Malignant disease:

Type No. of
Patients

Tracer Primary tumor Lymph node
metastases

Distant metastases

T+ F+ T- F- T+ F+ T- F- T+ F+ T- F-

Solid tumor

(Initial staging)

82 18F-
FDG

72 1 0 13 271 0 0 42 213 2 3 115

68Ga-
FAPI

83 1 0 2 304 0 0 9 322 4 1 6

Solid tumor

(Restaging)

20 18F-
FDG

1 1 0 0 45 2 1 15 50 0 0 23

68Ga-
FAPI

1 0 1 0 60 1 2 0 71 0 0 2

Hematological
neoplasm

 (Initial staging)

8 18F-
FDG

149 2 0 5

68Ga-
FAPI

78 0 2 76

Benign disease:

Type No. of
Patients

Tracer T+ F+ T- F-  

Non-
oncological
Lesion and
benign tumor

52 18F-
FDG

102 1 3 39

68Ga-
FAPI

122 3 1 19

“T+” means true positive; “F+” means false positive; “T-” means true negative; “F-” means false negative

Table 2: The SUVmax comparison between 68Ga-FAPI-04 and 18F-FDG PET/CT in primary tumor
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Cancer Type No. of tumor Tumor size
(cm2)

18F-FDG
SUVmax

68Ga-FAPI
SUVmax

p
Value

Lung Ca 16 12.02±13.05 9.81±4.39 9.69±3.74 0.911

Nasopharyngeal
Ca

17 4.02±3.15 11.87±7.24 11.68±5.28 0.902

Liver Ca 16 59.28±66.05 6.16±5.07 10.22±5.32 0.007

Stomach tumor 5 stomach Ca;

1 Gastric stromal tumor

1.30±0.32 3.42±1.81 11.02±4.47 0.005

Pancreatic
tumor

5 Pancreatic Ca;

1 Mucinous
cystadenoma; 

1 Neuroendocrine
tumor

15.19±26.90 3.74±2.11 14.49±9.17 0.011

Colorectal tumor 3 Colorectal Ca;

1 Mucous
adenocarcinoma

4.96±1.82 8.78±7.78 9.23±4.80 0.874

Esophageal Ca 2 1.40±0.14 11.25±11.81 12.25±10.39 0.500

Ovarian Ca 3 5.74±4.19 4.30±2.81 9.17±4.76 0.050

Intracranial
tumor

2 Glioma; 1
Meningioma

8.40±5.24 17.43±13.22 5.17±4.89 0.137

Appendix Ca 2 6.20±3.25 2.65±2.19 11.35±6.58 0.394

Breast Ca 2 1.68±0.11 3.30±1.84 6.45±2.62 0.500

Gallbladder Ca 2 3.24±1.87 12.35±3.75 14.80±1.13 0.607

Laryngeal Ca 2 3.20±0.45 6.60±0.99 14.20±9.33 0.420

Thyroid Ca  2 3.84±1.08 2.6±1.21 4.02±1.13 0.465

Tongue Ca  1 7.36 10.5 17.50 -

Prostate Ca 1 3.68 7.5 3.4 -

Cervical Ca 1 12.32 19.3 27.0 -

Bile duct Ca 1 3.78 4.5 18.6 -

Total 88 15.12±33.12 8.36±6.43 10.98±5.83 0.001

 

Table 3. The sensitivity, speci�city, PPV, NPV and accuracy of 18F-FDG and 68Ga-FAPI-04 PET/CT for the detection
of the primary tumor, nodal metastasis, distant metastasis, hematological neoplasm and non-oncological lesion
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Lesion Type 

(No. of
Lesion)

Tracer Sensitivity

(95% CI)

Speci�city

(95% CI)

PPV

(95%
CI)

NPV

(95% CI)

Accuracy Pearson
X2

p
Value

Primary tumor

 (88)

18F-
FDG

84.89%
(75.17-
91.39)

0.00% (0-
80.21)

97.33%
(89.82-
99.54)

0.00% (0-
28.34)

82.95% 0.538 0.021

68Ga-
FAPI

97.67%
(91.06-
99.60)

50.00%
(2.67-
97.33)

98.82%
(92.71-
99.94)

33.33%
(1.77-
87.47)

96.59%

Lymph node
metastasis
(376)

18F-
FDG

84.72%
(80.57-
88.13)

33.33%
(1.77-
87.47)

99.37%
(97.50-
99.89)

1.72%
(0.09-
10.46)

84.31% 2.067
0.001

68Ga-
FAPI

97.59%
(95.31-
98.82)

66.67%
(12.53-
98.23)

99.73%
(98.24-
99.99)

18.18%
(3.21-
52.25)

97.34%

Distant
metastasis 

(406)

18F-
FDG

65.59%
(60.68-
70.19)

60.00%
(17.04-
92.74)

99.25%
(97.00-
99.87)

2.13%
(0.55-6.57)

65.51% 4.897
0.001

68Ga-
FAPI

98.01%
(95.95-
99.07)

20.00%
(1.05-
70.12)

98.99%
(97.26-
99.68)

11.11%
(0.58-
49.33)

97.04%

Hematological
neoplasm
(156)

18F-
FDG

96.75%
(92.19-
98.80)

0.00%
(0.00-
80.21)

98.78%
(94.80-
99.77)

0.00%
(0.00-
53.71)

95.51% 5.166
0.001

68Ga-
FAPI

50.65%
(42.51-
42.51)

100%
(19.78-
100)

100%
(94.15-
100)

2.56%
 (0.45- 9.80)

51.28%

Non-
oncological
lesion and
benign tumor
(145)

18F-
FDG

72.34%
(64.07-
79.37)

75.00%
(21.94-
98.68)

99.03%
(93.93-
99.95)

7.14%
(1.86-
20.55)

72.41% 9.460 0.007

68Ga-
FAPI

86.52%
(79.51-
91.49)

25.00%
(1.32-
78.06)

97.60%
(92.62-
99.38)

5.00%
(0.26-
26.94)

84.83%

 

Table 4: The SUVmax comparison between 68Ga-FAPI-04 and 18F-FDG PET/CT in nodal metastasis
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Regions No. of
Patient

No. of
lymph
node

Lymph
node size
(cm2)

18F-FDG
SUVmax

68Ga-FAPI
SUVmax

p
Value

Head and neck 27 114 3.29±3.75 11.79±7.36 10.97±5.54 0.601

Thoracic (including
supraclavicular, mediastinal and
axillary lymph nodes)

15 110 2.56±2.02 6.20±5.42 11.12±7.64 0.029

Abdominal (including paraaortic,

porta hepatic, retroperitoneal,
celiac lymph nodes)

24 130 3.11±4.156 5.61±3.73 9.99±5.80 0.001

Pelvic (including pelvic cavity and
inguinal lymph nodes)

6 22 2.61±1.28 6.98±1.97 8.06±3.59 0.627

Total   58 376 3.03±3.47 8.20±6.29 10.50±5.98 0.011

 

Table 5: The SUVmax comparison between 68Ga-FAPI-04 and 18F-FDG PET/CT in distant metastasis

Distant metastasis type No. of
Patient

No. of
metastasis

Tumor size
(cm2)

18F-FDG
SUVmax

68Ga-FAPI
SUVmax

p
Value

Lung metastasis 13 63 1.54±1.23 5.65±4.87 4.82±2.24 0.593

Peritoneal, omentum, and
mesenteric metastasis

8 84 6.55±13.04 4.01±4.22 9.96±3.51 0.020

Liver metastasis 14 97 11.24±13.00 6.99±4.69 11.06±6.02 0.023

Bone metastasis 18 147 3.71±2.12 7.71±4.76 12.88±8.61 0.020

Brain metastasis 2 2 3.05±2.52 8.70±9.48 5.55±6.58 0.367

Adrenal metastasis 2 2 13.46±16.24 10.65±4.88 14.55±0.64 0.500

Pleural metastasis 2 4 1.29±1.11 12.90±1.13 5.35±0.21 0.055

Renal metastasis 1 2 8.28 10.1 14.7 -

Muscle metastasis 1 1 1.68 0.9 8.9 -

Ovarian metastasis 1 1 2.7 7.1 4.9 -

Spleen metastasis 1 1 1.1 2.9 6.1  

Pericardium metastasis 1 1 1.2 8.8 8.5 -

Hepatic vein cancer thrombus 1 1 2.38 1.7 3.3 -

Total 43 406 5.38±8.60 6.74±4.83 9.64±6.45 0.001

Table 6: The SUVmax comparison between 68Ga-FAPI-04 and 18F-FDG PET/CT in hematological neoplasm
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Hematological
neoplasm type

No. of
Patient

No. of
lesions

Tumor size
(cm2)

18F-FDG
SUVmax

68Ga-FAPI
SUVmax

p
Value

Multiple myeloma 3 39 5.90±3.25 10.27±9.02 10.66±7.00 0.931

Lymphoma 5 117 3.52±0.89 13.74±7.09 5.95±3.82 0.001

Total 8 156 4.41±2.23 13.09±7.29 6.84±4.67 0.001

 

Table 7: The SUVmax comparison between 68Ga-FAPI-04 and 18F-FDG PET/CT in non-oncological lesion and
benign tumor
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Non-oncological lesion and benign tumor type No. of
Patient

No.
of
lesion

18F-FDG
SUVmax

68Ga-FAPI
SUVmax

p
Value

Fracture 6 10 2.22±1.72 7.37±4.05 0.005

Pneumonia (6 bacterial infection;1fungal infection) 7 10 4.64±4.72 5.17±3.39 0.491

Tuberculosis (2 pulmonary tuberculosis; 2 bone
tuberculosis; 1 kidney tuberculosis; 1 tuberculous
peritonitis)

6 14 7.03±3.15 6.58±1.86 0.501

Fibrosis (1 Pulmonary �brosis; 3renal �brosis; 3 liver
�brosis)

7 8 1.40±0.57 4.61±3.01 0.022

Arthritis 7 14 1.77±1.50 7.07±1.79 0.001

Thyroiditis 2 2 1.70±0.71 5.85±2.05 0.280

Hemangioma (1 splenic hemangioma; 2 liver
hemangioma)

3 3 1.10±0.70 6.70±2.43 0.071

Esophagitis 2 2 4.37±3.37 6.30±1.67 0.188

Pancreatitis 4 4 1.08±0.35 9.35±3.53 0.021

Myoma of uterus 2 2 3.90±0.00 3.90±3.68 1.000

Lymphnoditis 12 61 5.59±2.43 5.98±2.90 0.640

Adult Still’s disease 1 1 8.6 1.3 -

Reactive lymph node hyperplasia 1 1 7.4 1.6 -

Splenomegaly of unknown origin 1 1 4.4 3.6 -

Benign carotid body tumor 1 1 14.8 5.6 -

Prostatitis 1 1 2.2 15.2 -

Parotitis 1 1 133 8.7 -

Femoral head necrosis 1 1 4 5.3 -

Pleuritis 1 2 1.2 5.3 -

Silicosis nodules 1 3 12.4 5.3 -

Lipoma 1 1 12 3 -

dermatomyositis 1 1 3.4 4.2 -

Bone marrow reactive hyperplasia 1 1 3.9 1.3 -

Total 52 145 5.74±15.78 6.40±3.95 0.729

Figures
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Figure 1

A 51-year-old man presented with abdominal discomfort for 4 months. Previous ultrasound imaging revealed a
suspicious hepatic nodule in the right lobe of the liver. This patient underwent 18F-FDG PET/CT for diagnosis and
initial staging. However, no abnormal activity was observed on the MIP and axial images of 18F-FDG PET/CT,
although the corresponding CT scan showed a well-de�ned nodule in the right lobe of the liver (A, SUVmax 1.7).
This patient was referred to 68Ga-FAPI-04 PET/CT imaging for comparative purpose, which revealed an increased
68Ga-FAPI-04 uptake in the hepatic nodule on both MIP (B, large arrow) and axial images (B, small arrow, SUVmax
4.3). No nodal and distant metastasis was identi�ed. Subsequently, a resection operation was performed and the
pathological result revealed hepatocellular carcinoma.
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Figure 2

A 67-year-old man presented with anorexia and epigastric discomfort for more than 2 months. The abdominal
computed tomography (CT) demonstrated that a nodular thickening of the gastric wall sized as 1.5cm×1.8cm was
found in the greater curvature of the stomach. An 18F-FDG PET/CT scan was performed to detect the primary
tumor and staging since stomach cancer was suspected. The maximum intensity projection (MIP, A) image of 18F-
FDG PET/CT showed no abnormal focus of 18F-FDG uptake throughout abdomen. Increased 18F-FDG uptake in
the right rib fractures (A, bent arrow, SUVmax 4.3), mediastinal lymphadenitis (A, bent dashed arrow, SUVmax 4.8)
and prostatitis resulted from urethral catheterization (A, dashed arrow, SUVmax 7.8) was found. This patient was
referred to 68Ga-FAPI-04 PET/CT imaging for further evaluation. Besides right rib fractures (B, bent arrow, SUVmax
7.9), mediastinal lymphadenitis (B, bent dashed arrow, SUVmax 2.8) and prostatitis (B, dashed arrow, SUVmax 6.8)
were showed clearly on 68Ga-FAPI-04 PET/CT MIP, an abnormal focus of increased 68Ga-FAPI uptake in the
abdomen (B, large arrow) was also found. Axial image demonstrated a nodular thickening of the gastric wall with
an increased tracer uptake in the greater curvature of the stomach (B, small arrow, SUVmax 11.4). However, almost
no 18F-FDG uptake (SUVmax, 1.8) was observed in the nodular thickening of the gastric wall on the corresponding
axial slice level. Finally, the pathological result con�rmed the diagnosis of gastric stromal tumor.
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Figure 3

A 59-year-old man presented with abdominal discomfort and anorexia for more than one month. The laboratory
examination revealed an increased CEA and CA125 levels. Laparoscopy showed diffuse thickening of peritoneum,
mesentery and omentum. Peritoneal tissue sample biopsy revealed metastatic adenocarcinoma. The patient
underwent an 18F-FDG PET/CT scan for detecting the primary tumor. The MIP image showed nodular increased
uptake of 18F-FDG in the bilateral mediastinal lymphadenitis (A, dashed arrow, SUVmax 5.8) and right coxarthriz
(A, arrow, SUVmax 4.2). The MIP and axial fused PET/CT images of the abdomen and pelvis demonstrated
minimal physiological accumulation in intestinal tract (A, SUVmax 3.7). Besides, no abnormal focus of 18F-FDG
uptake was found throughout the whole body. A 68Ga-FAPI-04 PET/CT was performed to help detect the primary
lesion. The bilateral mediastinal lymphadenitis (B, dashed arrow, SUVmax 4.5) and right coxarthriz (B, arrow,
SUVmax 4.9) was also found by 68Ga-FAPI-04 PET/CT. Additionally, this examination showed innumerable
abnormal increased accumulation in the abdominal and pelvic cavity (B). The axial fused PET/CT images
demonstrated a focus of increased 68Ga-FAPI-04 uptake in the ileocecal intestinal wall (B, arrowhead, SUVmax
16.0) and in an enlarged mesenteric lymph node nearby (B, long large arrow, SUVmax 22.5). In addition, a great
number of abnormal foci in the peritoneum, mesentery and omentum were shown (B, short large arrows, SUVmax
10.8) on 68Ga-FAPI-04 PET/CT. The 68Ga-FAPI PET/CT features suggested appendiceal carcinoma with lymph
node metastasis and widespread peritoneal carcinomatosis. Finally, the pathological result from the appendix
sample con�rmed the diagnosis of appendiceal mucinous adenocarcinoma.
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Figure 4

A 58-year old man presented with cough and expectoration for 3 weeks and chest CT demonstrated a mass in the
left hilus of lung. 18F-FDG PET/CT was performed for diagnosis and initial staging. 18F-FDG PET/CT
demonstrated a mass (A, bent arrow, SUVmax 17.9) in the left hilus of lung and multiple enlarged lymph nodes (A,
dashed arrow, SUVmax 17.7) with increased 18F-FDG uptake in the left neck, axilla and mediastinum. The imaging
�ndings suggested pulmonary carcinoma with multiple nodal metastases. This patient was referred to 68Ga-FAPI-
04 PET/CT imaging for comparative purpose. Except for the mass (B, bent arrow, SUVmax 13.4) and enlarged
lymph nodes (B, dashed arrow, SUVmax 16.5), 68Ga-FAPI-04 PET/CT revealed a focus of intensive uptake in the
left temporal bone (B, arrow, SUVmax 8.1) and a mild osteolytic destruction was demonstrated on the
corresponding axial CT. However, almost no 18F-FDG uptake (A, SUVmax, 1.8) was observed in the skeletal lesion
on the corresponding axial slice level. The 68Ga-FAPI-04 imaging �ndings suggested pulmonary carcinoma with
nodal and skeletal metastases, which changed the initial staging judged by 18F-FDG PET/CT.
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Figure 5

A 71-year-old woman who was diagnosed with diffuse large B cell lymphoma through cervical lymph node biopsy
underwent contemporaneous 18F-FDG and 68Ga-FAPI-04 PET/CT scan. 18F-FDG PET/CT revealed multiple
enlarged lymph nodes in neck, mediastinal, axillary, paraaortic, porta hepatic, retroperitoneal, pelvic cavity and
inguinal regions (A, small arrows, SUVmax 9.4). A segmental thickening of intestinal wall (A, bend arrow, SUVmax
9.7) and an enlarged spleen with increased 18F-FDG uptake (A, large arrow, SUVmax 5.1) was observed. The 18F-
FDG PET/CT imaging �ndings suggested lymphoma with splenic and segmental intestinal in�ltration. 68Ga-FAPI-
04 PET/CT detected a few lymph nodes in the mediastinum and abdomen (B, small arrows, SUVmax 3.4) and a
focus of increased uptake in the intestinal wall (B, dashed arrow, SUVmax 9.4).
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Figure 6

A 46-year-old woman presented with a 2-year history of a progressively enlarging painless neck mass. The 18F-FDG
PET/CT showed a hypermetabolic lesion in the right carotid body (A, large arrow, SUVmax 14.8) and multiple
hypermetabolic regions of brown adipose tissue including cervical, supraclavicular, parasternal, periscapular,
paravertebral, intercostal, and perirenal regions (A, dashed arrows, SUVmax 18.0). The lesion in the right carotid
body was not clearly demarcated from right cervical hypermetabolic brown adipose tissue. 68Ga-FAPI-04 PET/CT
clearly demonstrated a circular hypermetabolic lesion in the right carotid body (B, arrow, SUVmax 5.6), and no
abnormal uptake in the brown adipose tissue was observed.
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Figure 7

A 46-year-old woman who was diagnosed with cervical cancer through cervical biopsy underwent
contemporaneous 18F-FDG and 68Ga-FAPI-04 PET/CT scan. 18F-FDG PET/CT described the cervical cancer clearly
(A, small arrow, SUVmax 15.4). However, the primary tumor (B, small arrow, SUVmax 16.7) was not clearly
demarcated on 68Ga-FAPI-04 PET/CT because of intensive tracer uptake in uterus (B, large arrow, SUVmax 18.9).
Bilateral nipples demonstrated physiological tracer uptake on both 18F-FDG and 68Ga-FAPI-04 PET/CT.


