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Comparison of 68Ga-FAPI-04 and fluorine-18-
fluorodeoxyglucose PET/computed tomography in the 
detection of ovarian malignancies
Wenlu Zhenga,b,c,d,e,f, Lin Liuc,d,e,f, Yue Fengc,d,e,f, Li Wangc,d,e,f and 
Yue Chena,c,d,e,f

Background Currently, fluorine-18-fluorodeoxyglucose 
(18F-FDG) is the most frequently used diagnostical 
radiotracer for PET/computed tomography (PET/CT) 
in ovarian malignancies. However, 18F-FDG has some 
limitations. The fibroblast activation protein inhibitor 
(FAPI) previously demonstrated highly promising results 
in studies on various tumor entities and 68Ga-labeled FAPI 
presents a promising alternative to 18F-FDG. This study 
aimed to compare the performance of 68Ga-FAPI and 18F-
FDG PET/CT for imaging of ovarian malignancies.

Methods A total of 27 patients were included in this 
retrospective study conducted at the Affiliated Hospital 
of Southwest Medical University between June 2020 
and February 2022. The 18F-FDG and 68Ga-FAPI uptakes 
of tumors, lymph nodes, and distant metastases were 
quantified using the maximum standardized uptake 
values, and the tumor-to-background ratios were also 
evaluated and calculated by using the Wilcoxon signed-
rank test.

Results Twenty-one patients with suspected (n = 11) 
and previously treated ovarian malignancies (n = 10) 
were in statistical analysis finally. For detecting tumors, 
68Ga-FAPI PET/CT was more sensitive than 18F-FDG PET/
CT [14 of 14 (100%) vs. 11 of 14 (78%)], lymph node 
metastases [75 of 75 (100%) vs. 60 of 75 (80%)] and 

superior to 18F-FDG PET/CT in terms of the peritoneal and 
pleural metastases [9 of 9 (100%) vs. 5 of 9 (56%)]. For 
four of the newly diagnosed patients (n = 11), 68Ga-FAPI 
PET/CT upstaged the clinical stage compared to 18F-FDG 
PET/CT.

Conclusion 68Ga-FAPI PET/CT has superior potential in 
the detection of ovarian cancers, especially in peritoneal 
carcinomatosis. 68Ga-FAPI PET/CT may be a promising 
supplement for staging and follow-up of ovarian 
malignancies. Nucl Med Commun 44: 194–203 Copyright 
© 2022 The Author(s). Published by Wolters Kluwer 
Health, Inc.
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Introduction
Ovarian malignancies are the most frequent cancer-as-
sociated deaths of female reproductive organs. Poor 
outcomes are associated with them, as they are usually 
detected at an advanced stage [1]. The pathological types 
of primary ovarian malignancies are mainly classified into 
two groups: epithelial and non-epithelial. Among them, 
95% of ovarian cancer originates from ovarian epithelial 
cells called epithelial ovarian cancer (EOC). High-grade 
serous carcinomas (HGSC) account for up to 70% of EOC 
while low-grade serous carcinomas (LGSC) up to 5%, and 
the other three primary histological types of EOC are 
endometrioid, mucinous, and clear cell [2]. Initial therapy 

includes primary debulking surgery and chemotherapy 
[3]. Secondary ovarian malignancies usually occur from 
gastrointestinal cancer, for example, sigmoid cancer, 
gastric cancer, and carcinoid of appendix. Non-specific 
symptoms of the abdomen, late diagnosis, and high met-
astatic rate often lead to a high death rate. Therefore, a 
reliable imaging tool for diagnosis and precise staging 
is of the essence [4]. Fluorine-18-fluorodeoxyglucose 
(18F-FDG) is the widely used molecular imaging modal-
ity for oncological malignancies which reflects glucose 
metabolism in glucose-consuming tissues [5,6]. Some 
limitations; however, must be taken into account. First, 
the accumulation of 18F-FDG is influenced by different 
histological types of cancer such as ovarian mucinous 
carcinoma. Further, 18F-FDG PET/computed tomog-
raphy (CT) has limited utility for staging lymph nodes 
and distant metastases in ovarian cancer due to low sen-
sitivity and high physiological background activity in the 
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abdominal cavity. Moreover, physiologic accumulation of 
ovaries can result in false-positive ovaries uptake of 18F-
FDG [7,8]. Recently, a novel radiotracer, the fibroblast 
activation protein inhibitor (FAPI) has shown promising 
results in various tumor entities targeting the fibroblast 
activation protein (FAP). Cancer-associated fibroblasts 
that are part of the stroma of many tumors express FAP 
[9,10]. There is some evidence to suggest that 68Ga-FAPI 
PET/CT might be superior to 18F-FDG-PET/CT for 
ovarian cancer, based on previous studies [11]. Studies 
that comprehensively evaluate 68Ga-FAPI PET/CT for 
ovarian cancer remain lacking. In this study, we compared 
the detection of 68Ga-FAPI PET/CT and 18F-FDG PET/
CT in the tumor, lymph node metastases, distant metas-
tases in ovarian malignancies.

Materials and methods
Patients selection
A total of 27 patients with ovarian malignancies who 
underwent 68Ga-FAPI and 18F-FDG PET/CT were retro-
spectively analyzed at the Affiliate Hospital of Southwest 
Medical University from June 2020 to February 2022 
(ethics committee approval no. 2020035). A written 
informed consent form was signed by all patients. The 
inclusion criteria were as follows: (a) aged 18 or older;(b) 
suspected, newly diagnosed, or previously treated ovar-
ian cancer; (c) patients who underwent paired 18F-FDG 
PET/CT and 68Ga-FAPI PET/CT to determine the most 
appropriate treatment strategy based on tumor staging. 
Exclusion criteria were as follows: (a) in the case of preg-
nant patients; (b) patients receiving treatment including 
surgery, chemotherapy, radiotherapy, and targeted ther-
apy less than 3 months before underwent 68Ga-FAPI or 
18F-FDG PET/CT, and (c) an inability or unwillingness 
to provide written informed consent. After 18F-FDG 
PET/CT, 68Ga-FAPI PET/CT was performed in less 
than 1 week.

Radiopharmaceuticals and PET imaging
A 18F-FDG synthesis module was used in our laboratory 
to produce 18F-FDG according to the standard method 
(PET Science and Technology). The FAPI precursor 
(1, 4, 7, 10-tetraazacyclododecane-1, 4, 7, 10-tetraacetic 
acid-containing ligand FAPI-04) was purchased from 
MedChemExpress (New Jersey, USA). 68Ga-FAPI was 
radiolabeled and purified as previously described [12]. 
68Ga-FAPI had a radiochemical purity of >98% as deter-
mined by radio-high-performance liquid chromatogra-
phy. Overall, the 18F-FDG and 68Ga-FAPI products were 
sterile and pyrogen-free and meet all set criteria before 
use.

18F-FDG imaging
Before undergoing 18F-FDG PET/CT, patients were 
instructed to fast for at least six hours, and their serum 
blood glucose levels were measured before they were 

injected with 18F-FDG to ensure that they were within 
the normal range (<150 mg/dL). The intravenous dose of 
18F-FDG was 3.7 MBq/kg (0.1 mCi/kg) [13].

68Ga-FAPI imaging
68Ga-FAPI was prepared in accordance with a previous 
protocol. 68Ga-FAPI was injected intravenously at a dose 
of 1.85–3.7 MBq/kg (0.05–0.1 mCi/kg).

The PET/CT scan was performed approximately 
45–60 min after intravenous administration (uMI780; 
United Imaging Healthcare, Shanghai, China). The CT 
parameters were as follows: tube voltage, 120 kV; cur-
rent, 120 mA; slice thickness, 3.00 mm. PET images were 
acquired during PET at both sites (from the brain to the 
upper thigh). PET images of 18F-FDG and 68Ga-FAPI 
were acquired at 1.5 and 3.0 min/bed, respectively. 
Postprocessing Workstation (uWS-MI, version R002; 
United Imaging Healthcare) was used to reconstruct 
PET data using an ordered subset expectation (OSEM; 
United Imaging Healthcare).

PET/computed tomography image evaluation
The 68Ga-FAPI and 18F-FDG PET/CT images were eval-
uated by two board-certified nuclear medicine physicians. 
Any differences in opinion were resolved by consensus. 
In order to avoid any bias, the blind method was applied 
when the two physicians evaluated the images from differ-
ent tracers. Tracer uptakes in ovarian tumor lesions, lymph 
nodes, and distant metastases, which were higher than 
that of adjacent background tissues were included in this 
study. Moreover, the semi-quantitative parameters were 
calculated using the maximum standardized uptake values 
(SUVmax). The tumor-to-background ratios (TBRs) were 
also calculated to quantify image contrast. TBR was calcu-
lated by dividing the SUVmax of the primary tumor and 
metastases by background values (SUVmean). Peritoneal, 
mesentery, and omentum metastases were classified 
as peritoneal carcinomatosis. All ovarian tumor lesions 
were confirmed with pathological biopsies and surgeries. 
Nevertheless, the lymph nodes and distant metastasis 
involved were not possible to obtain pathological results 
all. Therefore, the pathological biopsies, surgical resection, 
and imaging follow-up results (ultrasound, CT, MRI, bone 
scan) were all considered as reference standards. The time 
of the follow-up was at least 3 months.

Statistical analysis
All statistical analyses were performed using IBM SPSS 
Statistics software for Windows version 26.0 (IBM, 
Chicago, USA). We performed descriptive analyses of all 
patients including demographic and tumor-specific char-
acteristics. The median and SD were used for the deter-
mination of SUVmax and TBR. The uptakes of 18F-FDG 
and 68Ga-FAPI were compared by using the Wilcoxon 
signed-rank test. The 68Ga-FAPI SUVmax between 
inflammatory and Ovarian malignancies was compared 
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using the Mann–Whitney U test. A two-tailed P < 0.05 was 
considered to indicate a statistically significant difference.

Results
Patient characteristics
This study consisted of 27 female patients with sus-
pected and previously treated ovarian malignancies. The 
study design is presented in Fig. 1. Seventeen patients 
underwent PET/CT for initial tumor assessment. Among 
them, 11 were newly diagnosed with EOC. Ten of the 
27 patients who underwent PET/CT for restaging had 
tumor recurrence from previous partially resected lesions. 
Of them, three patients were diagnosed with ovarian 
tuberculosis, the other three were confirmed to have 
secondary ovarian malignancies originating from gastric 
signet-ring cell carcinoma (n = 1), appendix mucinous car-
cinoma (n = 1), and cervical adenocarcinoma (n = 1). The 
patient characteristics are presented in Table 1. Finally, 
21 patients who were diagnosed with primary ovarian 
malignancies for staging and restaging were involved in 
the statistical analysis. All patients tolerated 18F-FDG 
and 68Ga-FAPI PET/CT, and none reported any adverse 
effects related to 68Ga-FAPI.

Comparison of 18F-FDG and 68Ga-FAPI PET/computed 
tomography in primary ovarian tumors
68Ga-FAPI was able to successfully detect all 14 tumors 
(100%) of which 11 patients were newly diagnosed with 
primary ovarian malignancies And three of ten patients 
with postoperative ovarian malignancies for tumor recur-
rence restaging while 18F-FDG PET/CT helped detect 

11 of the 14 tumors (78%). There are three patients 
including one which diagnosed with a history of high-
grade mucinous carcinoma of ovary resection (patient 1, 
Fig. 2), and two diagnosed with ovarian serous carcinoma 
that was not diagnosed at 18F-FDG PET/CT but was 
at 68Ga-FAPI PET/CT. Nevertheless, The SUVmax for 
68Ga-FAPI PET/CT was not higher than 18F-FDG PET/
CT (median SUVmax, 6.9 vs. 6.8, respectively; P = 0.57). 
Nonetheless, 68Ga-FAPI PET/CT showed a lower back-
ground uptake and a higher TBR (median TBR, 5.8 vs. 
2.7, respectively; P ＜ 0.001) (Table 2).

Comparison of 18F-FDG and 68Ga-FAPI PET/computed 
tomography in lymph node metastases
Thirteen of the 21 patients were shown to have positive 
lymph nodes (n = 76) on either 68Ga-FAPI or 18F-FDG PET/
CT. Four, six, forty-six, and twenty positive lymph nodes 
were detected in the neck, thorax, abdomen, and pelvis 
regions, respectively. 68Ga-FAPI PET/CT detected more 
positive lymph nodes in the neck (4 vs. 3), abdomen (46 vs. 
35), and pelvis (20 vs. 18) regions than that with 18F-FDG 
PET/CT, besides that in the thorax, which was equal (6 vs. 
6). Positive lymph nodes were confirmed using pathologi-
cal examination (n = 17), and ultrasound, contrast-enhanced 
CT, MRI, and follow-up results served as the reference 
standard (n = 58). Seventy-five positive lymph nodes in 
13 patients were diagnosed as nodal metastases. Only five 
patients exhibited lymph node metastases localized in the 
abdomen region and one exhibited nodal metastases in the 
pelvic site. Lymph node involvement was correctly diag-
nosed using 68Ga-FAPI in 75 of 75 (100%) lymph nodes 

Fig. 1

Flow diagram shows patient selection details. 18F-FDG, fluorine-18-fluorodeoxyglucose; 68Ga-FAPI, gallium 68-fibroblast-activated protein inhibitor.
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(false-positive uptake in one lymph node); however, 60 of 
75 (80%) lymph nodes were diagnosed correctly by using 
18F-FDG PET/CT (false-negative uptake in fifteen lymph 
nodes and false-positive uptake in two lymph nodes). 
Among the 75 lymph node metastases, 15 (including 1 
neck, 11 abdominal, and three pelvic lymph nodes) were 

missed on 18F-FDG PET/CT. The SUVmax of 68Ga-FAPI 
was much higher than that of 18F-FDG (median SUVmax, 
7.0 vs. 4.4, respectively; P = 0.01) (Table  2). One lymph 
node confirmed as reactive in left axilla was misdiagnosed 
as lymph node metastasis on both 68Ga-FAPI and 18F-FDG 
PET/CT (Fig. 3). Similarly, one inflammatory lymph node 
from the right iliac vessel area was misdiagnosed as lymph 
node metastasis with 18F-FDG PET/CT.

Comparison of 18F-FDG and 68Ga-FAPI PET/computed 
tomography in distant metastases
Fourteen of the 21 patients diagnosed with distant metas-
tases located in the bone and viscus that were detected 
using either 68Ga-FAPI or 18F-FDG PET/CT, including 4 
bone, 4 liver, and 3 spleen metastases. The bone distant 
metastases were localized only in one participant (Fig. 1); 
the spleen distant metastases were also localized in 1 par-
ticipant (patient 20); the liver metastases were located in 
2 patients (Fig. 4) and the other distant metastases were 
localized in the peritoneal and pleural metastases from 10 
patients. Numerous positive metastases were detected and 
could not be counted (the maximum diameter was greater 
than 2 cm; Figs  5 and 6). All of the distant metastases 
were confirmed by pathologic examination and follow-up 

Table 1 Summary of patient characteristics

Characteristic Value 

No. of patients 27
Age (years)a 56 ± 12 (35–84)
Indication for PET/CT
Diagnosis and initial staging 11 (40%)
  Primary ovarian malignancies 11
Restaging 10 (37%)
  Postoperative ovarian malignancies 10
Histologic findings
Ovarian primary malignancies 21 (78%)
  High-grade serous carcinoma 17
  High-grade mucinous carcinoma 1
  Low-grade serous carcinoma 3
Secondary ovarian malignancies and ovarian tuberculosis 6 (22%)
  Gastric signet-ring cell carcinoma (Krukenberg’s tumor) 1
  Appendix mucinous carcinoma 1
  Cervical adenocarcinoma 1
  Ovarian tuberculosis 3

PET/CT, PET/computed tomography.
aAge is expressed as the mean ± SD, with range in parentheses.

Fig. 2

A 35-year-old woman (Patient 1) with a history of poorly differentiated mucinous adenocarcinoma of the ovary resection who underwent fluo-
rine-18-fluorodeoxyglucose (18F-FDG) positron emission tomography/computed tomography (PET/CT) for routine follow-up. Images from both 18F-
FDG PET/CT and 68Ga-FAPI PET/CT demonstrate intense uptake in the right ilium. (a) long arrow [maximum standardized uptake value (SUVmax), 
6.4]; (b) long arrow (SUVmax, 7.6). Aside from this, 18F-FDG PET/CT images show no abnormal uptake throughout the body (left image: anterior 
maximum intensity projection image obtained on 18F-FDG PET; right upper image: axial fused PET image of the neck; right middle image: axial fused 
PET image of the abdomen; right lower image: axial fused PET/CT image of the pelvis). Moreover, the 68Ga-FAPI PET/CT images show a higher uptake 
in the neck lymph node (short arrow; SUVmax, 4.4) and intense tracer uptake at the retroperitoneal lymph nodes (short arrows; SUVmax, 7.5) and 
pelvic site of recurrence (bent arrow; SUVmax, 6.9). A subsequent biopsy of the neck nodule shows a metastatic ovarian serous carcinoma. 18F-FDG, 
fluorine-18-fluorodeoxyglucose; 68Ga-FAPI, gallium 68-labeled fibroblast-activation protein inhibitor; SUVmax, maximum standardized uptake values.
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results. One of the bone metastases confirmed as osteoar-
thritis of the appendix of L5 vertebra was misdiagnosed on 
68Ga-FAPI PET/CT (participant 24; Fig. 6). We compared 
the SUVmax of 18F-FDG and 68Ga-FAPI PET/CT found 
no evidence of a significant difference between those of 
the bone and visceral metastases (median SUVmax, 6.9 vs. 
7.4, respectively; P = 0.14). However, 68Ga-FAPI PET/CT 
showed higher SUVmax values in peritoneal and pleural 
metastases (median SUVmax, 10.1 vs. 7.6, respectively; 
P = 0.03), especially in the latter (Fig. 6 and Table 2).

Comparative results for tumor staging or restaging 
with 68Ga-FAPI PET/computed tomography
Regarding the overall results of 68Ga-FAPI PET/CT 
among the 21 patients, 4 patients were upstaged com-
pared with 18F-FDG PET/CT is listed in Table 3. Four 

of the 11 patients (patients 2, 16, 19, and 24) with newly 
diagnosed disease were upstaged compared with the ini-
tial staging. No patient eligible for restaging was down-
staged with both 18F-FDG PET/CT and 68Ga-FAPI 
PET/CT imaging modalities (Table 3).

68Ga-FAPI uptake and characteristics in secondary 
ovarian malignancies and ovarian tuberculosis
Due to the similar performance of clinical characteristics 
and morphologic imaging, six patients were confirmed 
with secondary ovarian malignancies and ovarian tuber-
culosis. Pathologic examination served as the reference. 
Among the patients diagnosed with secondary ovarian 
malignancies, one had gastric signet-ring cell cancer, one 
had appendix mucinous carcinoma, and the other had 
cervical adenocarcinoma. 18F-FDG PET/CT missed the 

Table 2 Maximum standardized uptake values and tumor-to-background ratio comparison between 18F-FDG and 68Ga-FAPI PET/com-
puted tomography in the primary tumor and nodal and distant metastases

 Median, SUVmax-FDG Median, SUVmax-FAPI P value Median, TBR-FDG Median, TBR-FAPI P value 

Primary tumors 6.8 6.9 0.57 2.7 5.8 <0.001
Nodal metastasis 4.4 7.0 0.01 2.2 7.0 <0.001
Bone and visceral metastases 7.4 6.9 0.14 2.4 3.4 0.14
Peritoneal and pleural metastases 7.6 10.1 0.03 3.0 10.1 0.005

P value are for comparison of maximum standardized uptake value (SUVmax) and TBR with 18F-FDG and 68Ga-FAPI.
18F-FDG, fluorine-18-fluorodeoxyglucose; 68Ga-FAPI, gallium 68-labeled fibroblast-activation protein inhibitor; SUVmax, maximum standardized uptake value; TBR, tumor 
to background ratio.

Fig. 3

A 55-year-old woman (Patient 2) presenting with abdominal distension and pain for 2 months with adenocarcinoma cells in the peritoneal fluid. (a) 
18F-FDG PET/computed tomography (PET/CT) shows intense tracer uptake in lymphadenitis in the left axilla (short arrow; SUVmax, 7.9). Besides 
this, the thickened peritoneum, mesentery, and multiple nodules indicate low 18F-FDG activity. (b) Besides the slight uptake from left axilla (short 
arrow; SUVmax, 3.4), images from 68Ga-FAPI PET/CT demonstrate much higher tracer uptake at the peritoneum, mesentery, and omentum metasta-
ses (dashed arrows; SUVmax, 10.7) and metastatic lymph nodes at the retroperitoneal site (short arrow; SUVmax, 12.9) and the primary tumor (bent 
arrow; SUVmax, 13.7). Subsequent biopsy of the peritoneal nodules shows a metastatic ovarian serous carcinoma. 18F-FDG, fluorine-18-fluorode-
oxyglucose; 68Ga-FAPI, gallium 68-labeled fibroblast-activation protein inhibitor; SUVmax, maximum standardized uptake values.
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primary tumor located in the gastric wall of the patient 
with gastric cancer. Nevertheless, 68Ga-FAPI PET/CT 
showed positive performance in gastric signet-ring cell 
cancer and appendix mucinous carcinoma, even though 
18F-FDG PET/CT missed them. Another three were 
diagnosed with ovarian tuberculosis. Both 18F-FDG and 
68Ga-FAPI uptake was observed around the ovary and 
inflammatory peritoneum, omentum, and mesentery. 
However, there was no evidence that 68Ga-FAPI had a 
higher SUVmax than 18F-FDG PET/CT (2.7 ± 0.4 vs. 
2.8 ± 0.3; P = 0.66). Moreover, the 68Ga-FAPI uptakes 
between ovarian malignancies and ovarian tuberculosis 
revealed that the former show a higher tracer uptake 
than the latter (median SUVmax, 6.9 vs. 2.6, respectively; 
P = 0.03) (Table 4).

Discussion
68Ga-FAPIs are novel radiotracers that were developed 
to target the FAP. They demonstrated highly prom-
ising results on various tumors in previous studies. 
68Ga-labeled FAPIs can be used to visualize the stroma of 
epithelial neoplasms [14]. This study sought to evaluate 
the performance of 68Ga-FAPI PET/CT when diagnos-
ing ovarian malignancies with that of 18F-FDG PET/CT 
and compare the two imaging modalities in the detec-
tion of ovarian malignancies. The results of this study 
demonstrated that, for detecting primary ovarian tumors, 

68Ga-FAPI was more sensitive [14 of 14 (100%) vs. 11 
of 14 (78%)] than 18F-FDG PET/CT. In some previous 
studies, different histopathologic types of cancer have 
been confirmed that lead to no or reduced 18F-FDG 
uptake, for example, in types of cancer that contain sig-
net-ring and mucinous cells [15,16]. Some of these types 
of cancers could not be diagnosed accurately on 18F-FDG 
PET/CT, because of the different glucose metabolic 
features of target cells. Besides, the 18F-FDG uptake in 
ovarian is usually variable especially in patients at the 
reproductive ages because of physiological accumulation 
and affected by the menstrual cycle [17]. The results of 
this study revealed 68Ga-FAPI PET/CT could demon-
strate different types of ovarian malignancies including 
HGSC, LGSC, and mucinous carcinoma of the ovarian. 
Although we were not described whether 68Ga-FAPI had 
no physiological uptake in the reproductive-age patients, 
68Ga-FAPI PET/CT yielded a higher TBR for primary 
tumor detection in the present study. Thus, 68Ga-FAPI 
may be as a suitable supplement with 18F-FDG PET/CT.

Lymph node staging is a crucial step for the prognosis 
and treatment of patients with ovarian malignancies. 
68Ga-FAPI PET/CT exhibited more sensitivity in the 
detection of node metastases compared with 18F-FDG 
in this study, because more false-negative nodes were 
not observed on 18F-FDG PET/CT was misdiagnosed. 
The higher nodal detection rate with 68Ga-FAPI PET/

Fig. 4

Images of a 44-year-old woman (Patient 26) with known high-grade ovarian carcinoma who underwent 18F-FDG PET/computed tomography for 
initial staging. Images from both (a) 18F-FDG PET/CT and (b) 68Ga-FAPI PET/CT show intense tracer uptake in the ovarian mass [a, bent arrow 
(SUVmax, 20.7); b, bent arrow (SUVmax, 13.3)], as well as multiple hepatic nodules [b, solid arrows (SUVmax, 13.8)], [b, solid arrows (SUVmax, 
10.0)] and peritoneal metastasis [a, dashed arrow (SUVmax, 17.4); b, dashed arrow (SUVmax, 7.6)]. Nevertheless, the tumor-to-background ratio of 
68Ga-FAPI PET was higher than that of 18F-FDG PET. 18F-FDG, fluorine-18-fluorodeoxyglucose; 68Ga-FAPI, gallium 68-labeled fibroblast-activation 
protein inhibitor; SUVmax, maximum standardized uptake values.
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CT may depend on the higher tracer uptake in differ-
ent types of ovarian malignancies and lower TBRs, which 
is consistent with previous studies [10,18,19]. However, 
68Ga-FAPI PET/CT was not a more tumor-specific imag-
ing modality than 18F-FDG PET/CT for detecting node 
metastases [20–22]. For example, one patient exhibited 
false-positive on both imaging modalities because of 
lymphadenitis. Nonetheless, 68Ga-FAPI PET/CT may 
be used as an excellent potential imaging modality when 
18F-FDG PET/CT is of limited use.
High-grade ovarian malignancies is prone to the perito-
neum, omentum, and mesentery metastases, which are 
defined as peritoneal carcinomatosis uniformly, the main 
clinical challenge of advanced-stage ovarian malignancies 
[4]. In our study, 10 patients had peritoneal carcinomatosis 
and pleural metastases. However, due to the lower sensi-
tivity of peritoneal carcinomatosis, 3 of the 10 patients 
were missed on 18F-FDG PET/CT. This may result from 
peristaltic activity, which often suffers from heterogene-
ous uptake in the intestinal wall and the small size of the 
metastases located at the peritoneum, mesentery, and 
omentum [8,23,24]. Indeed, 68Ga-FAPI demonstrates 
very low physiological background uptake and unspecific 
peritoneal uptake in the abdominal cavity, which could be 
superior to identifying peritoneal carcinomatosis which is 
similar to the results of previous reports [11,18]. During 

peritoneal metastasis, tumor-associated fibroblasts (CAF) 
play important roles in the peritoneal metastasis of ovar-
ian malignancies. The fibroblast activator protein (FAP) 
is overexpressed in CAF in the tumor microenviron-
ment [25,26]. Consequently, 68Ga-FAPI which targets 
the fibroblast-activation protein in CAF may exhibit 
excellent sensitivity to 18F-FDG in the detection of peri-
toneal carcinomatosis [27]. In addition, fibrosis of peri-
toneal metastases may also lead to the accumulation of 
68Ga-FAPI. Bone and visceral metastases are other com-
mon forms of metastasis in ovarian malignancies. In our 
study, 10 distant metastases were localized to the bone 
(n = 3), liver (n = 4), and spleen (n = 3). This study found 
that 18F-FDG PET/CT and 68Ga-FAPI PET/CT did not 
differ significantly in terms of detection efficacy for bone 
and visceral metastases in patients with ovarian malig-
nancies. Due to the small number of patients with bone 
metastases (n = 3) and visceral metastases (n = 7), there 
is challenging to get a definitive explanation. However, 
previous studies confirm that 68Ga-FAPI is comparable or 
even more sensitive to 18F-FDG in detecting bone and 
visceral metastases [28,29]. Therefore, the efficacy eval-
uation and prognosis monitoring of ovarian malignancies 
may be visualized using 68Ga-FAPI-PET/CT. Molecular 
changes in the tumor stroma of ovarian malignancies can 
be demonstrated in the early stage. Targeting FAP might 

Fig. 5

Images of a 51-year-old woman (Patient 13) presenting with abdominal distension and weakness for 1 month, accompanied by rising tumor marker 
levels. Both 18F-FDG and 68Ga-FAPI PET/CT showed increased tracer uptake in the primary tumor at the pelvic site. (a) Long arrow (SUVmax, 10.4); 
(b) long arrow (SUVmax, 10.4). Enlarged lymph nodes with tracer uptake in the left neck. a, short arrow (SUVmax, 3.7); b, short arrow (SUVmax, 7.3) 
and thickened peritoneum, mesentery, and omentum metastases [a, dashed arrow (SUVmax, 9.7]; b, dashed arrow (SUVmax, 9.6)] were detected on 
both 18F-FDG and 68Ga-FAPI PET/CT. For this patient, 18F-FDG and 68Ga-FAPI PET/CT showed comparative detection efficacy for primary ovarian 
tumor and lymph node and distant metastases. 18F-FDG, fluorine-18-fluorodeoxyglucose; 68Ga-FAPI, gallium 68-labeled fibroblast-activation protein 
inhibitor; SUVmax, maximum standardized uptake values.
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present a potential tool for ovarian malignancies with the 
development of peptide receptor radionuclide therapy.

Three patients diagnosed with ovarian tuberculosis were 
observed using both 68Ga-FAPI and 18F-FDG PET/
CT. The unspecific fibrosis of the lesions located at the 
peritoneal induced by tuberculosis could also cause pos-
itive uptake with 68Ga-FAPI due to the overexpress of 
FAP. The inflammation would be a principal factor on 
68Ga-FAPI PET/CT when explaining the false-positive 
findings [30–32].

This study has some limitations. First, the number of 
patients was small (n = 27), therefore, no subgroup analy-
ses with histologic classification and BRCA1/2 mutation. 

Second, the number of different pathologic types of ovar-
ian malignancies was imbalanced. Third, not all the pos-
itive lesions were confirmed by histopathologic, due to 
technical and ethical issues. Consequently, morphologic 
imaging and follow-up results were also taken as the ref-
erence standard in this study.
These results showed that 68Ga-FAPI PET/CT had 
superior potential than 18F-FDG PET/CT for detecting 
ovarian tumors, lymph nodes, and peritoneum metasta-
ses in patients with ovarian malignancies. Preliminary 
results regarding 68Ga-FAPI PET/CT as a promising 
tracer and excellent supplement of 18F-FDG PET/CT 
for staging and follow-up of ovarian malignancies, as it 
achieved higher tracer uptake and higher TBRs. Patients 

Fig. 6

Images of a 76-year-old woman (Patient 24) with known ovarian adenocarcinoma who underwent 18F-FDG PET/computed tomography (PET/CT) 
for initial staging and presented with chest tightness for 3 months. (a) 18F-FDG PET/CT images show thickened pleura and peritoneum, mesentery, 
along with a primary tumor with low-to-moderate tracer uptake. (b) Images from 68Ga-FAPI PET/CT show much higher tracer uptake in the thickened 
pleura (short arrows; SUVmax, 6.5), peritoneum (short arrows; SUVmax, 7.3), and primary tumor (bent arrow; SUVmax, 8.2). Subsequent biopsy of 
the pleural nodes shows metastatic ovarian carcinoma, and more distant metastasis could be detected using 68Ga-FAPI PET/CT, especially at the 
pleural and peritoneal sites. However, one of the bone metastases confirmed as osteoarthritis of the appendix of L5 vertebra was misdiagnosed on 
68Ga-FAPI PET/CT (short arrow; SUVmax, 4.4). 18F-FDG, fluorine-18-fluorodeoxyglucose; 68Ga-FAPI, gallium 68-labeled fibroblast-activation protein 
inhibitor; SUVmax, maximum standardized uptake values.

Table 3 Comparison of 18F-FDG and 68Ga-FAPI PET/computed tomography uptake in ovarian malignancies and results for tumor stag-
ing/restaging of four patients with ovarian cancer

Participant 
no. 

Age 
(years) Diagnosis 

Initial staging/
restaging 

Tumor stage 
based on 18F-FDG 

Tumor stage based 
on 68Ga-FAPI 

Staging 
change 

2 55 Ovarian cystic adenocarcinoma Initial staging IIIA IIIC Up
16 57 Ovarian cystic adenocarcinoma Initial staging IIIA IIIC Up
19 58 Ovarian cystic adenocarcinoma Initial staging IIIA IIIC Up
24 75 Ovarian cystic adenocarcinoma Initial staging IIIC IVA Up

18F-FDG, fluorine-18-fluorodeoxyglucose; 68Ga-FAPI, gallium 68-labeled fibroblast-activation protein inhibitor.



202 Nuclear Medicine Communications  2023, Vol 44 No 3

with diabetes can benefit more from 68Ga-FAPI PET/CT. 
Moreover, FAPI accumulation in the ovaries presented 
no statistically significant differences between premen-
opausal and postmenopausal [11]. Consequently, FAPI 
PET/CT may allow more precise monitoring in ovarian 
malignancies.

Larger studies and future research are required with more 
patients to confirm the diagnostic accuracy of 68Ga-FAPI 
in ovarian malignancies to confirm the usefulness of 
68Ga-FAPI PET/CT in ovarian malignancies.
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