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Abstract
Objective: The imaging of intestinal neuroendocrine tumours (NETs) relies on func-
tional PET tracers; these tumours can be studied by means of both 68Ga- DOTA- 
peptides and 18F- DOPA PET/CT. As yet, it is unclear which of these two modalities 
offers the better sensitivity. We therefore conducted a meta- analysis to assess the 
available data.
Design: PubMed, CENTRAL, Scopus and Web of Science were searched for studies 
comparing the sensitivity of 68Ga- DOTA- peptides and 18F- DOPA PET/CT; papers up 
to February 2021 were considered.
Patients and Measurements: In each study, we considered sensitivity in terms of 
patient- based (PBA), region- based (RBA) and lesion- based analysis (LBA) and pooled 
the results yielded by each tracer. Multidisciplinary follow- up served as the standard 
of truth.
Results: Of the 636 records identified, 6 articles published between 2008 and 2021 
were finally selected, and 112 intestinal NET patients were included. The pooled sen-
sitivity of 18F- DOPA PET/CT was 83%, 89% and 95% on PBA, RBA and LBA, respec-
tively. 68Ga- DOTA peptide PET/CT showed sensitivity of 88%, 92% and 82% on PBA, 
RBA and LBA, respectively. No significant differences were found between the two 
tracers on PBA and RBA. By contrast, a clear trend towards significance in favour of 
18F- DOPA PET/CT was identified on LBA. The presence of a significant difference in 
favour of 18F- DOPA PET/CT was confirmed in a subgroup analysis conducted only on 
the most recent and largest studies. In all three analyses, mild- to- high heterogeneity 
was found, while no publication bias was observed.
Conclusion: Both 18F- DOPA PET/CT and 68Ga- DOTA- peptide PET/CT are reliable 
diagnostic procedures in patients with intestinal NETs. However, in terms of lesion 
detection, a non- negligible difference in favour of 18F- DOPA PET/CT was observed. 
Thus, the use of 18F- DOPA PET/CT could be considered as a first- line molecular pro-
cedure in intestinal NETs.
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1  |  INTRODUC TION

Neuroendocrine tumours (NETs) are a very heterogeneous group of 
neoplasms originating from the neural crest and arising from vari-
ous organs throughout the body. These tumours differ in their bio-
logical behaviour and aggressiveness, but have common functional 
characteristics.

The gastrointestinal tract is one of the main sites of origin of 
NETs, which can produce various peptides and neurotransmit-
ters. From a clinical point of view, these neoplasms could be silent 
or cause symptoms related to tumour invasion or hormone secre-
tion. The principal distant metastatic locations are liver and bone 
and even at this advanced stage, NET patients have relatively long 
overall survival.1 From genetic point of view, intestinal NETs present 
distinct gene mutations, which set them apart from pancreatic NETs, 
as well as from aggressive neuroendocrine carcinomas. These alter-
ations, which include activation of the PI3K/mTOR, MAP- Kinase and 
Wnt pathways, inconstant mutations of CDKN1 and APC, and chro-
mosomal aberrations,2 may represent viable therapeutic targets.3 
Moreover, these tumours express specific receptors, thereby pro-
viding potential targets for molecular imaging procedures. On the 
one hand, NETs may express high levels of somatostatin receptors 
(SSTRs), which can be detected by somatostatin analogues (68Ga- 
DOTA- peptides) PET/CT.4,5 On the other, NET cells can often take 
up and decarboxylate monoamine precursors, such as dihydroxy-
phenylalanine (DOPA), which reflects the secretory activity of these 
tumours. This functional mechanism can therefore be easily revealed 
by 18F- fluorodihydroxyphenyl- L- alanine (18F- DOPA).6 Indeed, owing 
to the heterogeneity and functional peculiarity of NETs, selecting 
the proper PET tracer for each NET may be challenging, even when 
only the gastrointestinal tract is considered.6 Well- differentiated 
jejuno- intestinal (midgut) tumours are a well- recognized subgroup 
of NETs and originate from enterochromaffin cells of the small intes-
tine. Although these tumours may be small, they tend to metastasize 
to local- regional lymph nodes and the liver. In addition, the presence 
of many liver metastases is associated with a higher risk of develop-
ing carcinoid syndrome (eg flushing, diarrhoea and bronchoconstric-
tion) due to the overproduction of serotonin.6 Given that surgery 
with radical intent has a high impact on prognosis, even in the case 
of liver metastases,7,8 accurate imaging procedures for staging are 
required, in order to select the most appropriate surgical approach.

Although well- differentiated midgut tumours often over- express 
somatostatin receptor (SSTR) type 2, and 68Ga- DOTA- peptides have 
been recognized as very sensitive imaging biomarkers in these neo-
plasms,9 a growing body of evidence seems to indicate a pivotal role 
of 18F- DOPA as an imaging tracer that can accurately identify the 
metastatic burden of patients affected by this NET subtype.10– 12 
To date, however, there are no solid and conclusive evidence- based 

data on the comparison of 68Ga- DOTA- peptide PET/CT and 18F- 
DOPA PET/CT in this particular setting of patients. Thus, whether 
we should use 68Ga- DOTA- peptide PET/CT rather than 18F- DOPA 
PET/CT for this purpose is still unknown. Furthermore, recent EANM 
procedural guidelines9 suggested both tracers as first- choice diag-
nostic procedures in patients affected by midgut NETs. However, in 
a recent letter from Imperiale et al.,13 the authors pointed out that 
18F- DOPA PET/CT can be considered the first- choice tracer in the 
intestinal tract by considering its specific uptake mechanism and its 
more favourable biodistribution in the bowel and liver.

Given this clinical and technical background, we systematically 
searched the literature for original papers reporting the head- to- 
head comparison of these two imaging procedures in the detection 
of disease in patients affected by intestinal NETs. We also con-
ducted a meta- analysis of the available data in terms of diagnostic 
performance (ie detection rate and sensitivity).

2  |  MATERIAL S AND METHODS

2.1  |  Review

The systematic review was conducted in accordance with the 
PRISMA statement.14

2.2  |  Search strategy

A four- step search strategy was adopted, and the literature search 
was performed independently by two of the authors (AP and PT). 
Firstly, sentinel studies were sought in PubMed by using multiple 
combinations of the following keywords: 18F- DOPA, 68Ga- DOTA- 
peptides, radiolabelled somatostatin analogues, PET/CT and neu-
roendocrine tumours. Secondly, keywords and MeSH terms were 
identified in PubMed. Thirdly, PubMed, CENTRAL, Scopus and Web 
of Science were searched. Fourthly, we examined studies that com-
pared the ability of 18F- DOPA PET/CT and 68Ga- DOTA- peptide PET/
CT in detecting neuroendocrine tumours (ie PubMed/MEDLINE, 
Embase and Web of Science). The last search was performed on 1 
March 2021. To identify additional studies and expand our search, 
the references of the articles retrieved were also screened. Studies 
based on preclinical data, phantom studies, case reports and stud-
ies with overlapping data were excluded. All initially eligible articles 
were screened, and those reporting a head- to- head comparison of 
18F- DOPA PET/CT and 68Ga- DOTA- peptide PET/CT in NET patients 
were included. The patients included in the studies were considered 
in the analysis only if they had undergone both studies and were af-
fected by intestinal NETs.

K E Y W O R D S
18F- DOPA, 68Ga- DOTA, meta- analysis, neuroendocrine, PET/CT
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2.3  |  Data extraction

The following information was extracted independently and in du-
plicate by two investigators (AP and PT) in a piloted form: (1) general 
characteristics of the studies (authors, year of publication, country, 
study type, number of patients); (2) technical aspects (imaging modal-
ity used, fasting before radiotracer injection and premedication, mean 
radiotracer activity injected, time interval between radiotracer injec-
tion and image acquisition, time between the two procedures, PET/
CT scan extension, PET/CT image analysis and other imaging methods 
performed for comparison); (3) sensitivity of the imaging procedure on 
a per patient- based analysis (PBA) calculated in all intestinal NETs pa-
tients; (4) sensitivity of the imaging procedure on a per region- based 
analysis (RBA) and on a per lesion- based analysis (LBA) calculated in 
patients after adequate multidisciplinary follow- up; and (5) standard 
of reference (SOR). For data extraction, full papers and supplemen-
tary data were searched; if data were missing, the authors were con-
tacted via email. Data were cross- checked, and any discrepancy was 
discussed through an online consensus meeting.

2.4  |  Study quality assessment

The risk of bias of the studies included was assessed independently 
by two reviewers (AP and PT) by means of the QUADAS- 2 tool. In 
accordance with the QUADAS- 2 recommendations,15 the risk of 
bias was rated as low, high or unclear. A bias score was calculated, 
in which every instance of high bias counted as one point and every 

instance of unclear bias was rated as 0.5 points; studies were ex-
cluded if they totalled 4 points or more across the seven QUADAS- 2 
sub- domains.

2.5  |  Statistical analysis

A proportion meta- analysis was performed by implementing a 
random- effects statistical model. Pooled data were presented with 
95% confidence interval (95% CI) values. Heterogeneity among 
studies was assessed by means of the I- square statistic (I2), with 50% 
or higher being regarded as high. Publication bias was evaluated by 
means of Egger's test.16 Multidisciplinary follow- up was adopted as 
SOR to calculate the sensitivity of the two imaging modalities on 
PBA, RBA and LBA. The StatsDirect statistical software version 
3.2.109 (StatsDirect Ltd.) was used for the statistical analyses.

3  |  RESULTS

3.1  |  Literature search

A total of 636 records were identified after duplicate removal, and 
their titles and abstracts were analysed; 100 articles were excluded 
because they were case reports. Of the remaining 536 records, 530 
were excluded because they did not meet the inclusion criteria (see 
Figure 1 for details). Therefore, 6 articles were finally selected, and 
112 intestinal NET patients were included (Figure 1).17– 22

F I G U R E  1  PRISMA flow chart, 
detailing the studies’ selection process
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3.2  |  Qualitative analysis (Systematic review)

The six articles included in the systematic review were published 
between 2008 and 2021. All studies had a retrospective design. Two 
studies were carried out in France, while Italy, Germany, Austria and 
the Netherlands contributed one study each. The characteristics of 
the studies and patients are summarized in Table 1.

3.2.1  |  Technical aspects

The imaging modality was a low- dose PET/CT in four of the six stud-
ies.17,18,21,22 In one of the other 2, a PET stand- alone imaging modal-
ity was adopted,19 while in the remaining one, contrast- enhanced 
and low- dose PET/CT were performed.22

Information on fasting and premedication with carbidopa be-
fore radiotracer injection were not available in all articles. The mean 
injected radiotracer activity ranged from 200 to 370 MBq for 18F- 
DOPA and from 120 to 200 for 68Ga- DOTA- peptides. The time in-
terval between radiotracer injection and PET/CT image acquisition 
was similar across the studies, being 60 min for both tracers in the 
majority of cases. PET image analysis was performed by means 
of qualitative (visual) analysis and, in all but one study, additional 
semi- quantitative analysis through the calculation of the maximal 
standardized uptake values (SUVmax). On visual analysis, all foci of 
radiotracer uptake greater than the surrounding tissue that could 
not be explained by physiological activity were considered to be 
abnormal in 4 studies.17,18,20,22 In the remaining two studies, PET 
findings were defined as positive in the case of tracer uptake higher 
than physiological activity.19,21 All technical aspects are summarized 
in Table 2.

3.2.2  |  Main findings

The six articles included in the systematic review were published 
between 2008 and 2021 and had sample sizes ranging from 13 to 45 
patients with clinical evidence of NETs. The number of patients with 
intestinal NETs ranged from 2 to 41 (Table 1).

Table 3 details the available data from all studies included in 
the present systematic review. Overall, 18F- DOPA PET/CT and 
68Ga- DOTA- peptide PET/CT performed well in detecting patients 
with intestinal NET localizations, identifying more than 80% of 
true- positive patients.17– 22 However, discrepancies between the 
two imaging modalities were observed in the three oldest stud-
ies, which enrolled only 14 patients with intestinal NETs,17– 19 the 
anatomical origin of which (ie foregut, midgut or hindgut) was not 
clearly specified.18 In these studies, 68Ga- DOTA- peptide PET/
CT correctly identified all 14 positive patients (100%), while 18F- 
DOPA PET/CT identified 9/14 (64%).17– 19 However, when patients 
with high levels of serotonin were considered, 18F- DOPA PET/CT 
had the same diagnostic performance as 68Ga- DOTA- peptide PET/
CT18. By contrast, in the three most recent and largest studies, TA
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which enrolled a more homogeneous series, with 98 patients af-
fected by well- differentiated intestinal NETs (84% of their entire 
population), a good diagnostic concordance between the two dif-
ferent modalities was found in terms of PBA.20– 22 However, 18F- 
DOPA PET/CT detected a significantly higher number of lesions 
than 68Ga- DOTA- peptide PET/CT.20– 22 Overall, the difference in 
sensitivity between the two imaging modalities ranged from 7% 
to 46% in favour of 18F- DOPA PET/CT,20– 22 which was able to de-
tect up to 86% more lesions than 68Ga- DOTA- peptide PET/CT.21 
This higher diagnostic performance was observed especially in the 
case of liver20,22 and bone metastases,22 and in patients with G2 
tumours rather than in those with G1 tumours.21 Particularly, 18F- 
DOPA PET/CT was more sensitive than 68Ga- DOTA- peptide PET/

CT in patients with high levels of tumour markers (ie serotonin and 
5- hydroxyindoleacetic acid).21,22

3.3  |  Quality assessment of the studies

The risk of bias was assessed according to four study characteris-
tics; these results are reported in Table 4. In general, the risk of bias 
ranged from low to high. Specifically, patient selection bias was un-
clear in one of the six studies and high in another. Importantly, the 
SOR was appropriate in evaluating sensitivity (ie multidisciplinary 
follow- up) in all studies. As the mean QUADAS- 2 score ranged from 0 
to 2, no study had to be excluded because of an elevated risk of bias.

TA B L E  4  Quality assessment of the studies and risk of bias in each study considered

First author Year

Risk of bias Feasibility

Patient 
selection

Study 
test

Reference 
standard Timing

Patient 
selection Study test

Reference 
standard

Ambrosini et al.13 2008 L L L L L L L

Ansquer et al.18 2021 L U L L L L L

Haug et al.14 2009 H L L L H L L

Ouvrard et al.16 2020 L H L L L L L

Putzer et al.15 2010 U L L U H L L

Veenstra et al.17 2021 L U L U L L L

Abbreviation: H, high; L, low; U, unclear.

TA B L E  5  Pooled sensitivity for PBA, RBA and LBA of 18F- DOPA PET/CT and 68Ga- DOTA- peptide PET/CT

PBA RBA LBA

Sensitivity 
(95% CI) I2 (%)

Egger 
test (p)

Sensitivity 
(95% CI) I2 (%)

Egger 
test (p)

Sensitivity 
(95% CI) I2 (%)

Egger 
test (p)

18F- DOPA PET/CT 0.83 (0.70 to 
0.92)

51.4 0.2435 0.89 (0.78 to 
0.97)

71.2 0.2545 0.95 (0.89 to 
0.99)

92.8 0.0924

68Ga- DOTA- peptide PET/CT 0.88 (0.79 to 
0.94)

29.7 0.8664 0.92 (0.85 to 
0.96)

38 0.4798 0.82 (0.63 to 
0.94)

97.8 0.8143

Abbreviation: PBA, patient- based analysis; RBA, region- based analysis; LBA, lesion- based analysis

TA B L E  3  Data available in the six studies included in the present systematic review

First author 
[ref] Patients

18F- DOPA 
PET/CT

68Ga- DOTA- 
peptide PET/CT Regions

18F- DOPA 
PET/CT

68Ga- DOTA- 
peptide PET/CT Lesions

18F- DOPA 
PET/CT

68Ga- DOTA- 
peptide PET/CT

n (tot) +ve −ve n (tot) +ve −ve n (tot) +ve −ve

Ambrosini13 3 2 3 4 3 4 16 11 16

Ansquer18 30 27 25 81 77 71 221 211 195

Haug14 9 5 9 20 13 20 NA NA NA

Ouvrard16 41 32 32 73 69 64 605 580 483

Putzer15 2 2 2 NA NA NA NA NA NA

Veenstra17 27 26 26 11 11 11 466 465 249

Abbreviation: NA, not available.
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F I G U R E  2  Forest plot displaying the 
pooled sensitivity of the included studies 
according to the patient- based (top 
panels), region- based (middle panels) and 
lesion- based analysis

TA B L E  6  Heterogeneity exploration considering two groups of studies

PBA RBA LBA

Sensitivity (95% CI) I2 (%) Sensitivity (95% CI) I2 (%) Sensitivity (95% CI) I2 (%)
18F- DOPA PET/CT— older studies 

13– 15
0.64 (0.39 to 0.85) 0 0.65 (0.46 to 

0.82)*,a 
0 NA NA

18F- DOPA PET/CT— recent studies 
16– 18

0.87 (0.75 to 0.96) 58.7 0.95 (0.91 to 0.97)* 0 0.97 (0.93 to 1.00)# 93

68Ga- DOTA- peptide PET/CT— older 
studies 13– 15

0.96 (0.81 to 1.00) 0 0.98 (0.90 to 1.00)a  0 NA NA

68Ga- DOTA- peptide PET/CT— recent 
studies 16– 18

0.85 (0.73 to 0.94) 58.5 0.88 (0.83 to 0.93) 3.2 0.75 (0.54 to 0.91)# 98.4

Note: Please note that PBA could be calculated on six studies, RBA on five and LBA on four.
Abbreviation: PBA, patient- based analysis; RBA, region- based analysis; LBA, lesion- based analysis.
asignificant difference between 18F- DOPA PET/CT and 68Ga- DOTA- peptide PET/CT.
*significant difference between older and more recent studies.
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3.4  |  Quantitative analysis (Meta- analysis)

The pooled sensitivity of 18F- DOPA PET/CT and 68Ga- DOTA- 
peptide PET/CT in terms of PBA, RBA and LBA was calculated 
(Table 5 and Figure 2) according to the available data (see Table 3). 
Regarding PBA, the pooled sensitivity of 18F- DOPA PET/CT and 
68Ga- DOTA- peptide PET/CT was 83 and 88%, respectively. In the 
RBA, the pooled sensitivity of 18F- DOPA PET/CT was 89% and 
that of 68Ga- DOTA- peptide PET/CT 92%. In the LBA, by contrast, 
the pooled sensitivity of 18F- DOPA PET/CT was higher than that 
of 68Ga- DOTA- peptide PET/CT (95% vs. 82%). In all three analy-
ses, mild- to- high heterogeneity was found, while no publication 
bias was observed (Table 5).

On the basis of the above results, the heterogeneity of PBA, 
RBA and LBA was explored. The timing of the studies, their sample 
sizes, the prevalence of intestinal NETs and the value of circulating 
markers (ie serotonin and 5- HIAA) were considered in this analysis. 
However, this last variable was excluded, since the scant data did 
not allow accurate exploration. Since full concordance of the data 
was found in the other three variables, we considered the following 
two groups: (1) older studies, smaller series and low prevalence of 
intestinal NETs17– 19; and (2) more recent studies, larger series and 
high prevalence of intestinal NETs.20– 22 As illustrated in Table 6, the 
heterogeneity of 18F- DOPA PET/CT results disappeared from the 
RBA when we considered these two groups. In this secondary anal-
ysis, the pooled sensitivity of 18F- DOPA PET/CT recorded in the set 
of more recent studies was significantly higher than that recorded in 
the group of older studies in the RBA. Moreover, on LBA, the pooled 
sensitivity of 18F- DOPA PET/CT recorded in the group of more 
recent studies was significantly higher than that of 68Ga- DOTA- 
peptide PET/CT. The pooled sensitivity of 68Ga- DOTA- peptide PET/
CT recorded in the group of older studies was significantly higher 
than that of 18F- DOPA PET/CT on RBA.

4  |  DISCUSSION

The aim of this systematic review and meta- analysis was to pro-
duce evidence- based data on the comparative diagnostic ability of 
18F- DOPA PET/CT and 68Ga- DOTA- peptide PET/CT in patients af-
fected by intestinal NETs. By using a proper qualitative and quan-
titative analysis that included only intestinal NET patients, we 
demonstrated that there were no significant differences in sensitiv-
ity between the two tracers at the patient-  and region- based levels. 
Indeed, both molecular imaging modalities proved able to detect 
patients and body regions with NETs metastases with similarly high 
sensitivity. The absence of difference between the two modalities 
can, however, be explained by the overall balance that emerged 
from the apparently conflicting data. On the one hand, the data 
from inhomogeneous NET populations reported by the three oldest 
and smallest studies, which included patients with unspecified gut 
tumours,17– 19 showed that 68Ga- DOTA- peptides performed better 
than 18F- DOPA. On the other hand, the data from the three largest 

and most recent studies, which analysed a homogeneous population 
of well- differentiated intestinal NET patients (the majority had mid-
gut tumours), demonstrated that 18F- DOPA performed better than 
68Ga- DOTA- peptides.20– 22

It is worth highlighting that, in the LBA, 18F- DOPA PET/CT 
was more sensitive than 68Ga- DOTA- peptides, and a trend to-
wards significance was observed in our quantitative analysis. 
Indeed, two of the three largest studies, which included 71 of the 
112 patients in our analysis, reported a significant difference in 
favour of 18F- DOPA PET/CT in terms of lesion identification20- 22. 
This finding, as was recognized by the authors,20– 22 was particu-
larly evident in patients affected by well- differentiated ileal NETs 
and in the presence of high levels of serotonin or 5- HIIA.21,22 
Therefore, in this context, the evidence- based data support the 
EANM recommendation9 to use 18F- DOPA as the PET tracer of 
choice. However, if this is not available, 68Ga- DOTA- peptides are 
an effective alternative.

Although the studies included in this analysis did not evaluate the 
impact on clinical management of the diagnostic superiority of one 
imaging procedure over another, some considerations should be taken 
into account when an exclusively diagnostic 68Ga- DOTA- peptides 
approach is proposed. First, patients with well- differentiated ileal 
NETs benefit from a surgical approach with a curative intent.7,8,20 In 
this setting, a more sensitive imaging modality, like 18F- DOPA PET/
CT, could better disclose additional loco- regional and liver metasta-
ses, thus guiding a radical surgical procedure. Second, although the 
advantage of 68Ga- DOTA- peptides over the other diagnostic modal-
ities lies in the theranostic implications of these tracers, especially in 
advanced disease, it is as yet unclear to what extent data from this 
modality are able to predict the response to peptides receptor radio-
nuclide therapy (PRRT). The most recent data suggest that predictive 
factors in this context are the results of the fluorodeoxyglucose PET 
and a Ki67 score below 20%.23 Heterogeneity between 68Ga- DOTA 
and 18F- DOPA uptake could be considered an additional contributing 
factor in determining PRRT effectiveness.

Until recently, 68Ga- DOTA- peptide PET/CT was considered sen-
sitive enough to be used in all NET forms. However, as we found 
here, 18F- DOPA PET/CT has recently gained momentum owing to 
its high reliability in the setting of intestinal NETs. The data pre-
sented in this meta- analysis match the information provided by 
Rufini and colleagues, which focused on the diagnostic accuracy of 
18F- DOPA PET and PET/CT in various clinical settings, and found, 
at the patient- based analysis, a very high sensitivity for 18F- DOPA 
PET/CT for gastroenteropancreatic NETS.24 Accordingly, 18F- DOPA 
PET/CT could be considered in the diagnostic pathway of patients 
affected by well- differentiated ileal NET metastases and scheduled 
for peptide receptor radionuclide therapy (PRRT). The available data 
suggest that the predominance of 18F- DOPA- positive, 68Ga- DOTA- 
negative lesions is found in specific cases, such as well- differentiated 
midgut tumours and increased circulating markers: in these cases, 
18F- DOPA PET could be worth considering as the main examination 
when staging candidates for potentially curative surgery and as an 
adjunct in the case of PRRT evaluation. Thus, these results indicate a 



    |  9PICCARDO et Al.

NET- adapted diagnostic strategy that includes using 18F- DOPA PET/
CT for intestinal tumours.

The limitations and strengths of our systematic review and meta- 
analysis should also be mentioned. First, only six studies, involving 
a relatively small number of patients, were included in this meta- 
analysis. Moreover, all six had a retrospective design, and three in-
cluded a low number of intestinal NET patients.

In addition, information on RBA and LBA was available only in 
five and four studies, respectively. However, the stringent selec-
tion criteria, which only allowed the inclusion of studies reporting 
a head- to- head evaluation of 18F- DOPA PET/CT and 68Ga- DOTA- 
peptide PET/CT performed on the same patient and within a limited 
timeframe, enabled us to make a direct comparison between these 
procedures and to obtain clear clinical indications.

Second, as none of the studies reported true- negative results, 
we could not provide a reliable evaluation of the specificity of the 
imaging procedures. Third, the lack of histological confirmation of 
suspected distant metastatic lesions detected by PET/CT modali-
ties was an important limitation of all the studies included in this 
analysis. In the absence of histological validation, we cannot exclude 
the possibility that some of the lesions detected by PET tracers may 
have been false- positive findings. Nevertheless, given the high num-
ber of patients affected by advanced disease, the likelihood of false- 
positive findings was relatively low. Moreover, ethical and practical 
reasons prevented biopsy evaluation of each lesion. Finally, among 
the studies included, statistically significant heterogeneity was 
found with regard to the pooled sensitivity of 18F- DOPA PET/CT. 
Conversely, we did not find a significant publication bias in our anal-
ysis. This heterogeneity could be explained by differences in patient 
characteristics. Indeed, on exploring this aspect, we found that, after 
correcting the data for timing, sample size and prevalence of intes-
tinal NETs, heterogeneity was no longer significant in most results.

5  |  CONCLUSION

The present data show that both 18F- DOPA PET/CT and 68Ga- DOTA- 
peptide PET/CT are accurate diagnostic procedures in patients 
with intestinal NETs, yielding similar results in terms of sensitivity. 
However, in terms of lesion detection, we observed a non- negligible 
difference in favour of 18F- DOPA PET/CT, with a clear trend towards 
significance. Thus, the use of 18F- DOPA PET/CT as a first- line molecu-
lar procedure could be considered in intestinal NETs. We would advo-
cate large, multi- centre, randomized, prospective, cost- effectiveness 
studies.
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