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QUESTION  
What is the role of positron emission tomography (PET) in the clinical management of 

patients with cancer, sarcoidosis, or epilepsy with respect to: 

 Diagnosis and staging 

 Assessment of treatment response 

 Detection and restaging of recurrence 

 Evaluation of metastasis 
Outcomes of interest are survival, quality of life, prognostic indicators, time to 

recurrence, safety outcomes (e.g., avoidance of unnecessary surgery), and change in clinical 
management. 
 
INTRODUCTION 

In 2010, the Ontario PET Steering Committee (the Committee) requested that the 
Program in Evidence-Based Care (PEBC) provide regular updates to the Committee of recently 
published literature reporting on the use of PET in patients with cancer, sarcoidosis, or 
epilepsy. The PEBC recommended a regular monitoring program be implemented, with a 
systematic review of recent evidence conducted every six months. The Committee approved 
this proposal, and this is the 14th issue of the six-month monitoring reports. This report is 
intended to be a high-level, brief summary of the identified evidence, and not a detailed 
evaluation of its quality and relevance.   
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METHODS 
Literature Search Strategy  

Full-text articles published between July and December 2017 were systematically 
searched through MEDLINE and EMBASE for evidence from primary studies and systematic 
reviews. The search strategies used are available upon request to the PEBC.  
 
Inclusion Criteria for Clinical Practice Guidelines 

Any clinical practice guidelines that contained recommendations with respect to PET 
were included. Study design was not a criterion for inclusion or exclusion. 

Pediatric studies were included in this report and will be included in subsequent 
reports. The decision to include them was made by the Committee based on the formation of 
a Pediatric PET Subcommittee that will explore and report on indications relating to PET in 
pediatric cancer.   
 
Inclusion Criteria for Primary Studies 

Articles were selected for inclusion in the systematic review of the evidence if they 
were fully published, English-language reports of studies that met the following criteria:  
1. Studied the use of 18-fluorodeoxyglucose (FDG) PET in cancer, sarcoidosis, or epilepsy in 

humans. 
2. Evaluated the use of the following radiopharmaceutical tracers: 

 68Ga-DOTA-NOC, 68Ga-DOTATOC, 68Ga DOTATATE 

 18F-choline, 11C-choline (prostate cancer) 

 18F-FET ([18F]fluoroethyl-L-tyrosine) (brain) 

 18F-FLT ([18F]3-deoxy-3F-fluorothymidine) (various) 

 18F-MISO ([18F]fluoromisonidazole) (hypoxia tracer) 

 18F-FAZA ([18F]fluoroazomycin arabinoside) (hypoxia tracer) 

 18F-fluoride (more accurate than bone scanning) 

 18F-flurpiridaz (cardiac) 

 18F-florbetapir (Amyvid) (dementia imaging) 

 18F-FDOPA 

 68Ga-PSMA (prostate-specific membrane antigen) 

 18F-FACBC (fluciclovine) 
3. Published as a full-text article in a peer-reviewed journal. 
4. Reported evidence related to change in patient clinical management or clinical outcomes, 

or reported diagnostic accuracy of PET compared with an alternative diagnostic modality. 
5. Used a suitable reference standard (pathological and clinical follow-up) when appropriate. 
6. Included ≥12 patients for a prospective study/randomized controlled trial (RCT) or ≥50 

patients (≥25 patients for sarcoma) for a retrospective study with the disease of interest. 
 

Inclusion Criteria for Systematic Reviews 
1. Reviewed the use of FDG PET/computed tomography (CT) in cancer, sarcoidosis, or 

epilepsy. 
2. Contained evidence related to diagnostic accuracy; change in patient clinical 

management, clinical outcomes, or treatment response; survival; quality of life; 
prognostic indicators; time until recurrence; or safety outcome (e.g., avoidance of 
unnecessary surgery).    

 
Exclusion Criteria  
1. Letters and editorials. 
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RESULTS 
Literature Search Results 
Primary Studies and Systematic Reviews 

Fifty-nine studies published between July and December 2017 met the inclusion 
criteria. A summary of the evidence from the 59 studies can be found in Appendix 1: 
Summary of studies from July to December 2017.  

 
Breast Cancer  
  Five studies met the inclusion criteria [1-5]. For axillary lymph node staging and 
tumour recurrence detection, FDG PET/CT demonstrated similar diagnostic performance to 
ultrasound (US) and magnetic resonance imaging (MRI) [1]. A small retrospective study also 
showed FDG PET/CT providing minimal benefits over bone scintigraphy and CT in the 
detection of bone metastases [2]. Nevertheless, staging FDG PET/CT scans led to stage 
modification in 35.0% of patients and subsequent changes to management in 29.5% of patients 
[3]. In the prediction of pathological response to neoadjuvant chemotherapy, a meta-analysis 
reported comparable diagnostic performance between FDG PET/CT and MRI [4], while a 
prospective study showed that MRI was superior to FDG PET/CT for human epidermal growth 
factor receptor 2-positive tumours, but not estrogen receptor-positive or triple-negative 
tumours [5]. 
 
Esophageal Cancer 

One study met the inclusion criteria [6]. The accuracy of loco-regional lymph node 
staging was comparable between FDG PET/CT (74.5%), CT (75.6%), and endoscopic US (EUS) 
(77.2%). 
 
Gastrointestinal Cancer  
  Nine studies met the inclusion criteria [7-15]. Four of the studies investigated the role 
of FDG PET/CT in gastric cancer. In the diagnosis of gastric malignancy in patients with non-
specific symptoms, the sensitivity of FDG PET/CT was similar to that of gastric endoscopy [7]. 
For preoperative N staging, FDG PET/CT was outperformed by both EUS (accuracy, 72.5% 
versus 76.2%, p=0.02) [8] and diffusion-weighted MRI (pooled sensitivity, 52% versus 79%, 
p<0.001) [9]. FDG PET/CT was also inferior to EUS in the restaging of lymph node involvement 
(accuracy, 69.0% versus 88.5%, p<0.0001) [8]. For evaluating recurrence, there was no 
significant difference in the overall diagnostic performance between contrast-enhanced CT 
and FDG PET/CT except for the detection of peritoneal carcinomatosis, in which contrast-
enhanced CT was found to be superior (sensitivity, 96% versus 50%, p=0.001) [10]. In the 
diagnosis of patients with colorectal liver metastases, FDG PET/CT had a higher specificity 
(pooled estimate, 93.9% versus 73.5%, p<0.001) than multidetector CT but a lower sensitivity 
than gadoxetate disodium-enhanced MRI (pooled estimate, 74.1% versus 93.1%, p<0.001) [11]. 
In patients previously operated on for colorectal liver metastases, CT identified more 
pulmonary metastases in comparison to FDG PET/CT [12]. In patients with obstructive 
colorectal cancer whose proximal colon could not be examined by colonoscopy, FDG PET/CT 
showed high sensitivity (patient- and lesion-based, 100%) and specificity (patient-based, 
93.9%; lesion-based, 92.6%) for the detection of synchronous invasive cancer. Despite 
maintaining high specificity (patient-based, 94.6%; lesion-based, 94.1%), FDG PET/CT 
displayed poor sensitivity for the detection of advanced adenoma (patient-based, 53.1%; 
lesion-based, 45.5%) [13]. In patients with locally advanced rectal cancer being assessed for 
neoadjuvant therapy response, dynamic contrast-enhanced MRI demonstrated the highest 
diagnostic accuracy (pooled estimate, 85.6%), followed by FDG PET/CT (pooled estimate, 
81.8%), diffuse-weighted MRI (pooled estimate, 77.3%), and morphological MRI (pooled 
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estimate, 77.1) [14]. In resectable cholangiocarcinoma, the use of FDG PET/CT appears to be 
limited for finding metastatic lymph nodes (sensitivity, 66.7%; specificity, 78.8%) [15]. 
 
Genitourinary Cancer 
  Three studies met the inclusion criteria [16-18]. One prospective study compared the 
diagnostic performance of FDG PET/CT to that of contrast-enhanced CT in the detection of 
primary, recurrent and metastatic disease in renal cancer patients. FDG PET/CT appeared to 
provide an improvement in accuracy over contrast-enhanced CT (96% versus 88%, 
respectively) although no p-value was reported [16]. Another prospective study showed that 
FDG PET/CT is not useful in identifying pathologic complete response to neoadjuvant or 
induction chemotherapy for invasive bladder cancer [17]. In patients with suspected recurrent 
germinal cell testicular carcinoma based on conventional imaging and/or clinical data, FDG 
PET/CT diagnosed recurrence with high sensitivity (86.8%) and specificity (90.2%). As a result, 
therapeutic management was changed in 22.8% of cases [18]. 
 
Gynecologic Cancer 

Four studies met the inclusion criteria [19-22]. Two of the studies compared the 
diagnostic capability of FDG PET/CT to MRI and sentinel lymph node mapping in cervical 
cancer. In early-stage disease, FDG PET/CT does not appear to offer any benefit over sentinel 
lymph node mapping in identifying metastatic lymph nodes [19]. In advanced-stage disease, 
FDG PET/CT was demonstrated to be superior to MRI for post-therapy evaluation in a patient-
based analysis (area under the curve [AUC], 0.828 versus 0.618, p=0.025), and in the 
detection of residual local (AUC, 0.976 versus 0.850, p=0.045) and regional (AUC, 0.805 versus 
0.554, p=0.014) disease [20]. In cN0 vulvar cancer patients who are unsuitable for sentinel 
node biopsy, preoperative FDG PET/CT offers a reliable assessment of lymph node status 
(accuracy, 84%) [21]. The authors from a prospective study concluded that FDG PET/CT and 
FDG PET/MRI both outperformed CT in restaging patients with suspected recurrence of pelvic 
malignancy [22]. 
 
Head and Neck Cancer 
  Eight studies met the inclusion criteria [23-30]. In patients with head and neck cancer 
treated with radiotherapy or concurrent chemoradiotherapy, FDG PET/CT was able to detect 
recurrent or residual disease with high accuracy (82.3% to 88.3%) [23-26]. In node-positive 
cases, findings from FDG PET/CT altered 6.3% of the surgical plans based on CT [27]. In 
patients with nasopharyngeal cancer, results from a meta-analysis showed that FDG PET/CT 
(pooled estimate, 83%) is more sensitive than bone scintigraphy (pooled estimate, 46%) in 
diagnosing bone metastases while preserving high specificity [28]. Furthermore, FDG PET/CT 
can differentiate MRI-negative cervical lymph nodes with high accuracy (89.2%) [29]. On the 
contrary, the accuracy of FDG PET/CT for identifying persistent or metastatic disease in 
patients with recurrent papillary thyroid cancer was worse than that of CT (58.3% versus 
66.7%, p=0.025) [30]. 
 
Hematologic Cancer 

Six studies met the inclusion criteria [31-36]. Four of the studies evaluated the utility 
of FDG PET/CT in the staging of patients with Hodgkin lymphoma (HL) and diffuse large B-cell 
lymphoma (DLBCL). Overall, FDG PET/CT detected bone marrow involvement in DLBCL with 
sensitivity of 80% to 91.3% and specificity of 80% to 94.3% [31-33]. For HL, the sensitivity and 
specificity were 81% and 84%, respectively [33]. In addition, FDG PET/CT upstaged 16.0% and 
downstaged 5.6% of patients with HL, leading to a change in their therapeutic strategy in 6.2% 
of cases [34]. For interim-PET response in patients with advanced-stage HL, the survival 
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outcome of PET-positive patients treated with bleomycin, etoposide, doxorubicin, 
cyclophosphamide, vincristine, procarbazine, and prednisone (BEACOPPescalated) did not 
improve with the addition of rituximab [35]. However, results from another trial showed that 
interim-PET-positive patients would benefit from additional cycles of BEACOPPescalated and 
involved-site radiotherapy. In early-stage HL, interim-PET-positive patients were associated 
with worst prognosis even with additional cycles of doxorubicin, bleomycin, vinblastine, and 
dacarbazine and involved-site radiotherapy [36]. 

   
Melanoma 

One study met the inclusion criteria [37]. In the preoperative staging of primary 
cutaneous malignant melanoma, FDG PET/CT displayed high accuracy for assessing nodal 
(90%) and distant (95%) metastases. No significant differences in diagnostic accuracy were 
noted between FDG PET/CT and conventional imaging (i.e., contrast-enhanced CT and US). 
Overall, FDG PET/CT upstaged and impacted management in 38.6% of patients by identifying 
occult metastases. 

   
Non-FDG Tracers 

Twelve studies met the inclusion criteria [38-49]. Two prospective studies evaluated 
the diagnostic performance of 11C- and 18F-Choline PET/CT in prostate cancer. The region-
based sensitivity (97.9% versus 72.9%, p=0.0015) and accuracy (98.6% versus 90.5%, p=0.0015) 
of 11C-Choline PET/CT were significantly higher than those of bone scintigraphy for detecting 
bone involvement following treatment [38]. Conversely, the lesion-based sensitivity (75% 
versus 100%, p=0.031) of 18F-Choline PET/CT was found to be worse than that of MRI for 
detecting bone metastases in patients with biochemically recurrent disease [39]. The utility 
of 68Ga-DOTA-TOC and -TATE PET/CT in neuroendocrine tumours (NETs) were examined in 
several studies. 68Ga-DOTA-TOC PET/CT was found to be more accurate than a conventional 
imaging workup (CT, MRI, EUS) in localizing the primary tumour in patients with NETs of 
unknown primary site (AUC, 0.941 versus 0.607, p=0.001) [40]. Similarly, 68Ga-DOTA-TATE 
PET/CT (97%) was more accurate than 99mTc-HYNIC-TOC single-photon emission computed 
tomography (SPECT)/CT (79%) in detecting metastatic NETs [41]. Overall, management was 
altered by 68Ga-DOTA-TOC or -TATE PET/CT in 14.3% to 33.8% of patients [40-42]. 68Ga-PSMA 
PET/CT was also evaluated in prostate cancer. Results from two meta-analyses showed 
favourable sensitivities and specificities for 68Ga-PSMA PET/CT in the staging and restaging of 
patients [43,44]. Furthermore, 68Ga-PSMA PET/CT detected bone metastases more accurately 
as compared with 99mTc-DPD SPECT/CT in a patient- (AUC, 1.00 versus 0.83, p<0.05), region- 
(AUC, 0.99 versus 0.84, p<0.05), and lesion- (AUC, 0.99 versus 0.58, p<0.05) based analysis 
[45]. 68Ga-PSMA PET/CT changed management in 39.0% of patients with biochemical 
recurrence [46]. As for 18F-FACBC PET/CT, it was shown to be significantly more sensitive (87% 
versus 77%, p<0.01) but less specific (56% versus 99%, p<0.001) than multiparametric MRI in 
the detection of intraprostatic disease in patients with intermediate- to high-risk prostate 
cancer [47]. Two studies evaluated 18F-NaF PET/CT, one in prostate cancer only [48] while 
the other in breast, prostate, or renal cancer [49]. Both found 18F-NaF PET/CT to be better 
than 99mTc-HDP bone scintigraphy in detecting bone metastases. However, the clinical benefit 
of using 18F-NaF PET/CT in the latter population is likely limited due to a low prevalence of 
bone metastases among those patients [49]. 
 
Non-Small Cell Lung Cancer and Other Lung Cancer  
 Two studies met the inclusion criteria [50,51]. The authors of a meta-analysis 
concluded that FDG PET/CT is able to detect adrenal metastasis in lung cancer patients with 
outstanding diagnostic performance (pooled sensitivity, 88.7%; pooled specificity, 90.8%) [50]. 



6 

 

In the post-treatment follow-up of a patient cohort with predominately non-small cell lung 
cancer (NSCLC), FDG PET/CT outperformed chest CT in the detection of regional (sensitivity, 
94.4% versus 78.6%, p<0.05) and distant (sensitivity, 91.9% versus 70.7%, p<0.05) recurrences 
[51]. 
  
Pancreatic Cancer 

Two studies met the inclusion criteria [52,53]. FDG PET/CT was more accurate than 
contrast-enhanced CT for nodal (95% versus 59%, p<0.001) and metastatic (100% versus 83%, 
p=0.01) staging of pancreatic adenocarcinoma and resulted in a change in management in 
18.5% of patients [52]. In contrast, EUS-guided fine needle aspiration had higher sensitivity 
(96.7% versus 53.3%, p<0.001) and accuracy (98.6% versus 78.9%, p<0.001) than FDG PET/CT 
for preoperative para-aortic lymph node staging in patients with pancreatobiliary cancer [53]. 
 
Pediatric Cancer 

One study met the inclusion criteria [54]. FDG PET/CT demonstrated excellent 
sensitivity (100%) but substandard specificity (68.6%) when evaluating bone marrow 
infiltration in various pediatric malignancies. 
 
Sarcoma 
 Two studies met the inclusion criteria [55,56]. Results from a meta-analysis showed 
that FDG PET/CT is a reliable imaging method for the diagnosis (pooled sensitivity, 90% to 
96%; pooled specificity, 89% to 95%) and treatment response assessment (pooled sensitivity, 
79%; pooled specificity, 79%) of patients with osseous and soft tissue sarcomas [55]. In the 
follow-up of patients with suspected recurrence of disease, FDG PET/CT showed an overall 
diagnostic accuracy of 91.2% and changed the management plan of 75.7% of cases [56]. 
 
 
CLINICAL EXPERT REVIEW 
Breast Cancer 

No recommendations currently exist for the utilization of PET/CT in breast cancer. 
 
Reviewer’s Comments (Dr. Muriel Brackstone) 
 The retrospective study by Park et al. [1] suggested an improved detection of local 
recurrence over clinical follow-up, but only 4.3% of 142 patients developed local recurrence 
while five patients were found to have distant recurrence by PET/CT. The impact is too small 
to be clinically meaningful.  
 The authors from a retrospective study of 88 patients [2] noted an increased 
sensitivity in the detection of bony metastases using PET/CT; however, this modality was not 
as sensitive for osteoblastic metastases and metastases arising from low-grade mammary 
carcinomas. Therefore, the results of this study are insufficient to suggest a change in staging 
of distant metastases with PET/CT.  
 The retrospective study by Yararbas et al. [3] compared staging PET/CT with chest x-
ray and abdominal ultrasound. There was no difference in the detection of bony metastases 
when PET/CT was compared with bone scan; therefore, all the differences were in visceral 
metastases not detected by chest x-ray and abdominal ultrasound. Since no comparison to 
standard CT chest/abdomen/pelvis was made, it is not possible to determine the incremental 
benefit in distant staging with PET/CT when compared with current staging standards.  
 It is important to note that the meta-analysis by Chen et al. [4] included 12 
publications, of which only four were prospective studies. The quality of the findings from 
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this study will be limited by the heterogeneous nature of the pooled primary data, and should 
not be used to change imaging guidelines for breast cancer patients.  
 On the whole, there is not enough evidence to support any change in guidelines for 
imaging in breast cancer or for the use of PET/CT for breast cancer staging, response to 
treatment, or surveillance for recurrence. 
  
Esophageal Cancer 
Current Insured Indication 

 For baseline staging assessment of patients diagnosed with esophageal cancer who are 
being considered for curative therapy, and/or repeat PET/CT scan on completion of 
preoperative/neoadjuvant therapy, prior to surgery. 
 

Current Recommendations for the Utilization of PET/CT in Esophageal Cancer  

 For the staging work-up of patients with esophageal cancer who are potential 
candidates for curative therapy, PET is recommended to improve the accuracy of M 
staging.  

 Due to insufficient evidence, a recommendation cannot be made for or against the use 
of PET (post-therapy or neoadjuvant therapy) for the purpose of predicting response to 
neoadjuvant therapy.  

 Due to insufficient evidence, a recommendation cannot be made for or against the use 
of PET for the evaluation of suspected recurrence.  

 
Reviewer’s Comments  

A review was not completed by a clinical expert in esophageal cancer. 
 

Gastrointestinal Cancer 
Current Insured Indication (Colorectal Cancer) 

 Where recurrent disease is suspected on the basis of elevated and/or rising 
carcinoembryonic antigen (CEA) level(s) during follow-up after surgical resection but 
standard imaging tests are negative or equivocal; or prior to surgery for liver 
metastases from colorectal cancer when the procedure is high risk (e.g., multiple-
staged liver resection or vascular reconstruction); or where the patient is at high risk 
for surgery (e.g., American Society of Anesthesiology score ≥4). 

 
Current Recommendations for the Utilization of PET/CT in Colorectal Cancer  

 The routine use of PET is not recommended for the diagnosis or staging of clinical 
stage I to III colorectal cancers. 

 PET is recommended for determining management and prognosis if conventional 
imaging is equivocal for the presence of metastatic disease. 

 The routine use of PET is not recommended for the measurement of treatment 
response in locally advanced rectal cancer before and after preoperative 
chemotherapy. 

 PET is not recommended for routine surveillance in patients with colorectal cancer 
treated with curative surgery who are at high risk for recurrence. 

 PET is recommended to determine the site of recurrence in the setting of rising CEA 
levels, when a conventional work-up fails to unequivocally identify metastatic disease. 

 PET is recommended in the preoperative assessment of colorectal cancer liver 
metastasis prior to surgical resection.  
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Reviewer’s Comments (Dr. Anand Swaminath) 
 The current recommendations for the utilization of PET/CT in gastrointestinal cancer 
remain valid and no changes are required.   
 
Genitourinary Cancer 
Current Recommendations for the Utilization of PET/CT in Testicular Cancer 

 Due to insufficient evidence, a recommendation cannot be made for or against the use 
of PET in the routine staging of patients with testicular cancer.  

 PET is recommended for the assessment of treatment response in patients with 
seminoma and residual masses after chemotherapy.  

 PET is not recommended for the assessment of treatment response in patients with 
nonseminoma.  

 Due to insufficient evidence, a recommendation cannot be made for or against the 
routine use of PET for evaluation of recurrence. 

 
Reviewer’s Comments (Dr. Glenn Bauman) 

The current recommendations for the utilization of PET/CT in genitourinary cancer 
remain valid and no changes are required.  
 
Gynecologic Cancer 
Current Recommendations for the Utilization of PET/CT in Cervical Cancer  

 PET is not recommended for diagnosis of cervical cancer.  

 PET is not recommended for staging early-stage cervical cancer.  

 Due to insufficient evidence, a recommendation cannot be made for or against the use 
of PET for staging advanced-stage cervical cancer. However, ongoing studies will 
clarify the role of PET in advanced disease.  

 PET is not recommended (following or early during therapy) for the purpose of 
predicting response to chemoradiation therapy.  

 Due to insufficient evidence, a recommendation cannot be made for or against the use 
of PET for evaluation of suspected recurrence.  

 PET is recommended for women with recurrence who are candidates for pelvic 
exenteration or chemoradiation with curative intent.  

 
Current Recommendations for the Utilization of PET/CT in Ovarian Cancer 

 PET is not recommended in the diagnosis of ovarian cancer.  

 Due to insufficient evidence, a recommendation cannot be made for or against the use 
of PET in the evaluation of asymptomatic ovarian mass.  

 PET is not recommended for staging of ovarian cancer.  

 PET is not recommended for detecting recurrence or restaging patients not being 
considered for surgery.  

 Due to insufficient evidence, a recommendation cannot be made for or against the use 
of PET for patients being considered for secondary cytoreduction.  
 

Reviewer’s Comments (Dr. Anthony Fyles) 
 The current recommendations for the utilization of PET/CT in gynecologic cancer 
remain valid and no changes are required.  
 
Head and Neck Cancer 
Current Insured Indications 
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 Head and neck cancer: For the evaluation of metastatic squamous cell carcinoma in 

neck nodes when the primary disease site is unknown after standard radiological and 

clinical investigation, or for the staging of nasopharyngeal cancer. 

 Thyroid cancer: Where recurrent or persistent disease is suspected on the basis of an 

elevated and/or rising thyroglobulin level, but standard imaging studies, including I-

131 scan and/or neck US, are negative or equivocal. 

 
Current Recommendations for the Utilization of PET/CT in Head and Neck Cancer  

 PET is recommended in the M and bilateral nodal staging of all patients with head and 
neck squamous cell carcinoma where conventional imaging is equivocal, or where 
treatment may be significantly modified. 

 PET is recommended in all patients after conventional imaging and in addition to, or 
prior to, diagnostic panendoscopy where the primary site is unknown. 

 PET is recommended for staging and assessment of recurrence of patients with 
nasopharyngeal carcinoma if conventional imaging is equivocal. 

 PET is recommended for restaging patients who are being considered for major salvage 
treatment, including neck dissection. 

 
Reviewer’s Comments (Dr. Amit Singnurkar) 
 The current recommendations for the utilization of PET/CT in head and neck cancer 
remain valid and no changes are required. 
 
Hematologic Cancer 
Current Registry Indication (Lymphoma Staging) 

 PET for the staging of HL or non-HL (NHL) being treated with curative intent: 

o For the staging of limited disease as per conventional imaging, 

or 

o When imaging results are equivocal for differentiating between limited- and 

advanced-stage disease. 

 PET for apparent limited-stage nodal follicular lymphoma or other indolent NHL where 

curative radiation therapy is being considered for treatment. 

Current Insured Indication (Lymphoma) 

 For the evaluation of residual mass(es) following chemotherapy in a patient with HL or 

NHL when further potentially curative therapy (such as radiation or stem cell 

transplantation) is being considered; or for the assessment of response in early-stage 

HL following two or three cycles of chemotherapy when chemotherapy is being 

considered as the definitive single-modality therapy.  

 

Current Recommendations for the Utilization of PET/CT in Hematologic Cancer  

 When functional imaging is considered to be important in situations where anatomical 

imaging is equivocal, and/or in potentially curable cases, a FDG PET/CT scan is 

recommended. 

 When functional imaging is considered to be important in situations where anatomical 
imaging is equivocal and treatment choices may be affected in limited-stage indolent 
lymphomas, a FDG PET/CT scan is recommended.  
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 An FDG PET/CT scan is recommended for the assessment of early response in early 
stage (I or II) HL following two or three cycles of chemotherapy when chemotherapy is 
being considered as the definitive single-modality therapy, to inform completion of 
therapy, or to determine whether more therapy is warranted. 

 In potentially curable cases, when functional imaging is considered to be important 

and conventional imaging is equivocal, a FDG PET/CT scan is recommended to 

investigate recurrence of HL or NHL.  

 An FDG PET/CT scan is recommended for the evaluation of residual mass(es) following 
chemotherapy in a patient with HL or NHL when further potentially curative therapy 
(such as radiation or stem cell transplantation) is being considered and when biopsy 
cannot be safely or readily performed. 

 An FDG PET/CT scan is not recommended for the routine monitoring and surveillance 
of lymphoma. 

 
Reviewer’s Comments (Dr. Marc Freeman) 
  The current recommendations for the utilization of PET/CT in hematologic cancer 
remain valid and no changes are required. 
 
Melanoma 
Current Registry Indication 

 For the staging of melanoma patients with localized “high-risk” tumours with 
potentially resectable disease; or for the evaluation of patients with melanoma and 
isolated metastasis at the time of recurrence when metastasectomy is being 
contemplated. 

 
Current Recommendations for the Utilization of PET/CT in Melanoma  

 PET is recommended for staging of high-risk patients with potentially resectable 
disease.  

 PET is not recommended for the diagnosis of sentinel lymph node micrometastatic 
disease or for staging of I, IIa, or IIb melanoma.  

 The routine use of PET or PET/CT is not recommended for the diagnosis of brain 
metastases.  

 The routine use of PET is not recommended for the detection of primary uveal 
malignant melanoma.  

 A recommendation cannot be made for or against the use of PET for the assessment of 
treatment response in malignant melanoma due to insufficient evidence.  

 A recommendation cannot be made for or against the use of PET for routine 
surveillance due to insufficient evidence.  

 PET is recommended for isolated metastases at time of recurrence or when 
contemplating metastasectomy. 

 
Reviewer’s Comments (Dr. Tara Baetz) 
 The current recommendations for the utilization of PET/CT in melanoma remain valid 
and no changes are required.  
    
Non-FDG Tracers        

No recommendations currently exist for the utilization of PET/CT with non-FDG 
tracers. 
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Reviewer’s Comments (Dr. Amit Singnurkar) 
  There is currently not enough evidence to support making appropriate 
recommendations for the use of PET/CT with non-FDG tracers.  
 
NSCLC and Other Lung Cancer 
Current Insured Indications 

 Solitary pulmonary nodule: 

o A lung nodule for which a diagnosis could not be established by a needle biopsy 

due to unsuccessful attempted needle biopsy; the solitary pulmonary nodule is 

inaccessible to needle biopsy; or the existence of a contraindication to the use 

of needle biopsy. 

 NSCLC: 

o Where curative surgical resection is being considered based on negative 

standard imaging tests; or clinical stage III NSCLC where potentially curative 

combined-modality therapy with radiotherapy and chemotherapy is being 

considered. 

 Limited-disease small cell lung cancer (SCLC): 

o Where combined modality therapy with chemotherapy and radiotherapy is 

being considered. 

Current Recommendations for the Utilization of PET/CT in SCLC 

 PET is recommended for staging in patients with SCLC who are potential candidates 
for the addition of thoracic radiotherapy to chemotherapy.  

 Due to insufficient evidence, a recommendation cannot be made for or against the 
use of PET for the assessment of treatment response in SCLC.  

 Due to insufficient evidence, a recommendation cannot be made for or against the 
use of PET for evaluation of recurrence or restaging.  

 Due to insufficient evidence, a recommendation cannot be made for or against the 
use of PET when metastasectomy or stereotactic body radiation therapy is being 
contemplated for solitary metastases.  

 
Current Recommendations for the Utilization of PET/CT in Radiation Treatment 
Planning for Lung Cancer 

 Combination PET/CT imaging data may be used as part of research protocols in 
radiation treatment planning. Current evidence does not support the routine use of 
PET/CT imaging data in radiation treatment planning at this time outside of a 
research setting. 

 
Reviewer’s Comments (Dr. Donna Maziak) 
  The current recommendations for the utilization of PET/CT in lung cancer remain valid 
and no changes are required. The studies identified have not been specifically addressed in 
the current indications for lung cancer. The study by Wu et al. [50] is for adrenal metastasis 
while the retrospective study by Sheikhbahaei et al. [51] is for post-treatment follow-up.    
 
Pancreatic Cancer 
Current Registry Indication 

 For staging if the patient is a candidate for potentially curative surgical resection 
(pancreatectomy) as determined by conventional staging. 
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Current Recommendations for the Utilization of PET/CT in Pancreatic Cancer 

 PET is not recommended for primary diagnosis of pancreatic cancer. 

 PET is recommended for staging if a patient is a candidate for potentially curative 
surgical resection as determined by conventional staging. 

 Due to insufficient evidence, a recommendation cannot be made for or against the use 
of PET to guide clinical management based on assessment of treatment response. 

 Due to insufficient evidence and lack of effective therapeutic options, PET is not 
recommended for clinical management of suspected recurrence, or for restaging at 
the time of recurrence. 

 A recommendation cannot be made for or against the use of PET for staging if a 
solitary metastasis is identified at recurrence because there are no trials that identify 
the utility of PET scanning in this setting. 
 

Reviewer’s Comments (Dr. Jim Biagi) 
  The current recommendations for the utilization of PET/CT in pancreatic cancer 
remain valid and no changes are required.            
 
Pediatric Cancer 
Current Registry Indications (patients must be <18 years of age) 

 For the following cancer types (International Classification for Childhood Cancer): 
o Bone/cartilage – osteosarcoma, Ewing sarcoma 
o Connective/other soft tissue – rhabdomyosarcoma, other 
o Kidney – renal tumour 
o Liver – hepatic tumour 
o Lymphoma/post-transplant lymphoproliferative disorder – HL and NHL 
o Primary brain – astrocytoma, medulloblastoma, ependymoma, other 
o Reproductive – germ cell tumour 
o Sympathetic nervous system - neuroblastoma MIBG-negative 
o Other – Langerhans cell histiocytosis, melanoma of the skin, thyroid 

 For the following indications: 
o Initial staging 
o Monitoring response during treatment/determine response-based therapy 
o Rule out progression prior to further therapy 
o Suspected recurrence/relapse 
o Rule out persistent disease 
o Select optimal biopsy site 

 
Reviewer’s Comments (Dr. David Hodgson) 
  The staging and response evaluation of aggressive NHL and HL with PET/CT are widely 
considered to be standard practice now and should be accepted as insured indications.  
  
Sarcoma 

No recommendations currently exist for the utilization of PET/CT in sarcoma.  
 
Reviewer’s Comments (Dr. Gina Diprimio) 
  A letter has been submitted on behalf of the Sarcoma Disease Site Group requesting a 
formal review of the literature for PET in sarcoma.   
  

  
 



13 

 

Funding 
The PEBC is a provincial initiative of Cancer Care Ontario supported by the Ontario Ministry of Health 

and Long-Term Care. All work produced by the PEBC is editorially independent from the Ontario 
Ministry of Health and Long-Term Care. 

 
Copyright 

This report is copyrighted by Cancer Care Ontario; the report and the illustrations herein may not be 
reproduced without the express written permission of Cancer Care Ontario. Cancer Care Ontario 
reserves the right at any time, and at its sole discretion, to change or revoke this authorization. 

 
Disclaimer 

Care has been taken in the preparation of the information contained in this report. Nonetheless, any 
person seeking to apply or consult the report is expected to use independent medical judgment in the 
context of individual clinical circumstances or seek out the supervision of a qualified clinician. Cancer 

Care Ontario makes no representation or guarantees of any kind whatsoever regarding the report 
content or use or application and disclaims any responsibility for its application or use in any way. 

 
Contact Information 

For information about the PEBC and the most current version of all reports, 
please visit the CCO website at http://www.cancercare.on.ca/ or contact the PEBC office at: 

Phone: 905-527-4322 ext. 42822    Fax: 905-526-6775   E-mail: ccopgi@mcmaster.ca 

http://www.cancercare.on.ca/
mailto:ccopgi@mcmaster.ca


14 

 

REFERENCES 
 
1. Park HL, Yoo IR, O JH, Kim H, Kim SH, Kang BJ. Clinical utility of 18F-FDG PET/CT in low 

18F-FDG-avidity breast cancer subtypes. Nucl Med Commun. 2018 Oct 03;39(1):35-43. 
2. Sugihara T, Koizumi M, Koyama M, Terauchi T, Gomi N, Ito Y, et al. Bone metastases 

from breast cancer: associations between morphologic CT patterns and glycolytic activity 
on PET and bone scintigraphy as well as explorative search for influential factors. Ann 
Nucl Med. 2017 Dec;31(10):719-25. 

3. Yararbas U, Çetin N, Yeniay L, Argon AM. The value of 18F-FDG PET/CT imaging in breast 
cancer staging. Bosn J Basic Med Sci. 2017 Aug 01;01:01. 

4. Chen LH, Yang QF, Bao J, Liu DH, Huang XQ, Wang J. Direct comparison of PET/CT and 
MRI to predict the pathological response to neoadjuvant chemotherapy in breast cancer: 
a meta-analysis. Sci Rep. 2017 Aug 16;7(1):8479. 

5. Schmitz AMT, Teixeira SC, Pengel KE, Loo CE, Vogel WV, Wesseling J, et al. Monitoring 
tumor response to neoadjuvant chemotherapy using MRI and 18F-FDG PET/CT in breast 
cancer subtypes. PloS One. 2017;12(5):e0176782. 

6. Bunting D, Bracey T, Fox B, Berrisford R, Wheatley T, Sanders G. Loco-regional staging 
accuracy in oesophageal cancer—How good are we in the modern era? Eur J Radiol. 2017 
Dec;97:71-5. 

7. Xu H, Guo R, Xu W, Pan Y, Ma T. 18F-fluorodeoxyglucose positron emission tomography-
computed tomography scan after gastric endoscopy in those who present with non-
specific symptoms, is it necessary or not? South Asian J Cancer. 2017 Apr-Jun;6(2):59-63. 

8. Redondo-Cerezo E, Martinez-Cara JG, Jimenez-Rosales R, Valverde-Lopez F, Caballero-
Mateos A, Jervez-Puente P, et al. Endoscopic ultrasound in gastric cancer staging before 
and after neoadjuvant chemotherapy. A comparison with PET-CT in a clinical series. 
United European Gastroenterol J. 2017 Aug;5(5):641-7. 

9. Luo M, Song H, Liu G, Lin Y, Luo L, Zhou X, et al. Comparison of DWI and 18F-FDG PET/CT 
for assessing preoperative N-staging in gastric cancer: evidence from a meta-analysis. 
Oncotarget. 2017;8(48):84473-88. 

10. Kim JH, Heo SH, Kim JW, Shin SS, Min JJ, Kwon SY, et al. Evaluation of recurrence in 
gastric carcinoma: Comparison of contrast-enhanced computed tomography and positron 
emission tomography/computed tomography. World J Gastroenterol. 2017 Sep 
21;23(35):6448-56. 

11. Choi SH, Kim SY, Park SH, Kim KW, Lee JY, Lee SS, et al. Diagnostic performance of CT, 
gadoxetate disodium-enhanced MRI, and PET/CT for the diagnosis of colorectal liver 
metastasis: Systematic review and meta-analysis. J Magn Reson Imaging. 2017 Sep 
13;13:13. 

12. Lopez-Lopez V, Robles R, Brusadin R, López Conesa A, Torres J, Perez Flores D, et al. 
Role of 18F-FDG PET/CT vs CT-scan in patients with pulmonary metastases previously 
operated on for colorectal liver metastases. Br J Radiol. 2018 Oct 27;91(1081):20170216. 

13. Kim WS, Lee HS, Lee JM, Kwak MS, Hwang SW, Park SH, et al. Fluoro-2-deoxy-d-glucose 
positron emission tomography/computed tomography for the detection of proximal 
synchronous lesions in patients with obstructive colorectal cancer. J Gastroen Hepatol. 
2017 Feb;32(2):401-8. 

14. Fusco R, Petrillo M, Granata V, Filice S, Sansone M, Catalano O, et al. Magnetic resonance 
imaging evaluation in neoadjuvant therapy of locally advanced rectal cancer: a 
systematic review. Radiol Oncol. 2017 Sep;51(3):252-62. 

15. Ma KW, Cheung TT, She WH, Chok KSH, Chan ACY, Dai WC, et al. Diagnostic and 
prognostic role of 18-FDG PET/CT in the management of resectable biliary tract cancer. 
World J Surg. 2017;42(3):823-34. 



15 

 

16. Shaban EAIN. Fluorine-18-fluorodeoxyglucose positron emission tomography/computed 
tomography: A diagnostic imaging modality in renal cancer patients. Egypt J Radiol Nucl 
Med. 2017;48(4):1057-63. 

17. van de Putte EEF, Vegt E, Mertens LS, Bruining A, Hendricksen K, van der Heijden MS, et 
al. FDG-PET/CT for response evaluation of invasive bladder cancer following neoadjuvant 
chemotherapy. Int Urol Nephrol. 2017 Jul 03;49(9):1585-91. 

18. Alongi P, Evangelista L, Caobelli F, Spallino M, Gianolli L, Midiri M, et al. Diagnostic and 
prognostic value of 18F-FDG PET/CT in recurrent germinal tumor carcinoma. Eur J Nucl 
Med Mol Imaging. 2017 Aug 22;45(1):85-94. 

19. Papadia A, Gasparri ML, Genoud S, Bernd K, Mueller MD. The combination of preoperative 
PET/CT and sentinel lymph node biopsy in the surgical management of early-stage 
cervical cancer. J Cancer Res Clin. 2017 Nov;143(11):2275-81. 

20. Su T-P, Lin G, Huang Y-T, Liu F-Y, Wang C-C, Chao A, et al. Comparison of positron 
emission tomography/computed tomography and magnetic resonance imaging for 
posttherapy evaluation in patients with advanced cervical cancer receiving definitive 
concurrent chemoradiotherapy. Eur J Nucl Med Mol Imaging. 2017 Nov 20;20:20. 

21. Garganese G, Collarino A, Fragomeni SM, Rufini V, Perotti G, Gentileschi S, et al. Groin 
sentinel node biopsy and 18 F-FDG PET/CT-supported preoperative lymph node 
assessment in cN0 patients with vulvar cancer currently unfit for minimally invasive 
inguinal surgery: The GroSNaPET study. Eur J Surg Oncol. 2017 Sep;43(9):1776-83. 

22. Kirchner J, Sawicki LM, Suntharalingam S, Grueneisen J, Ruhlmann V, Aktas B, et al. 
Whole-body staging of female patients with recurrent pelvic malignancies: Ultra-fast 18F-
FDG PET/MRI compared to 18F-FDG PET/CT and CT. PloS One. 2017;12(2):e0172553. 

23. Han EJ, O JH, Yoo IR, Kim YS, Kim MS, Kang JH, et al. 18F-FDG PET/CT and histology for 
diagnosing recurrent/remnant tumors in head and neck cancer patients treated with 
radiotherapy. Hell J Nucl Med. 2017;20(2):134-40. 

24. Helsen N, Roothans D, Van Den Heuvel B, Van den Wyngaert T, Van den Weyngaert D, 
Carp L, et al. 18F-FDG-PET/CT for the detection of disease in patients with head and 
neck cancer treated with radiotherapy. PloS One. 2017;12(8):e0182350. 

25. Riaz S, Bashir H, Iqbal H, Jamshed A, Murtaza A, Hussain R. Impact and prognostic value 
of 18F-fluorodeoxyglucose positron emission tomography-computed tomography scan in 
the evaluation of residual head and neck cancer: Single-center experience from Pakistan. 
South Asian J Cancer. 2017 Apr-Jun;6(2):81-3. 

26. Van den Wyngaert T, Helsen N, Carp L, Hakim S, Martens MJ, Hutsebaut I, et al. 
fluorodeoxyglucose-positron emission tomography/computed tomography after 
concurrent chemoradiotherapy in locally advanced head-and-neck squamous cell cancer: 
The ECLYPS study. J Clin Oncol. 2017 Aug 30;35(30):3458-64. 

27. Hirshoren N, Olayos E, Herschtal A, Ravi Kumar AS, Gyorki DE. Preoperative positron 
emission tomography for node-positive head and neck cutaneous squamous cell 
carcinoma. Otolaryngol Head Neck Surg. 2017 Sep 01;158(1):122-6. 

28. Xu C, Zhang R, Zhang H, Zhang Z. Comparison of 18FDG PET/PET-CT and bone 
scintigraphy for detecting bone metastases in patients with nasopharyngeal cancer: a 
meta-analysis. Oncotarget. 2017;8(35):59740-7. 

29. Shen GZ, Xiao WW, Han F, Fan W, Lin XP, Lu LX, et al. Advantage of PET/CT in target 
delineation of MRI-negative cervical lymph nodes in intensity-modulated radiation 
therapy planning for nasopharyngeal carcinoma. J Cancer. 2017;8(19):4117-23. 

30. Kang J-H, Jung D-W, Pak K-J, Kim I-J, Kim H-J, Cho J-K, et al. Prognostic implication of 
fluorine-18 fluorodeoxyglucose positron emission tomography/computed tomography in 
patients with recurrent papillary thyroid cancer. Head & Neck. 2018 Nov 11;40(1):94-102. 



16 

 

31. El Karak F, Bou-Orm IR, Ghosn M, Kattan J, Farhat F, Ibrahim T, et al. PET/CT Scanner 
and Bone Marrow Biopsy in Detection of Bone Marrow Involvement in Diffuse Large B-Cell 
Lymphoma. PloS One. 2017;12(1):e0170299. 

32. Vishnu P, Wingerson A, Lee M, Mandelson MT, Aboulafia DM. Utility of Bone Marrow 
Biopsy and Aspirate for Staging of Diffuse Large B Cell Lymphoma in the era of positron 
emission tomography with 2-deoxy-2-[Fluorine-18] fluoro-deoxyglucose integrated with 
computed tomography. Cl Lymph Myelom Leuk. 2017 Oct;17(10):631-6. 

33. Yilmaz F, Soyer N, Kiper D, Savas R, Ozsan N, Sahin F, et al. The role of PET/CT in the 
evaluation of bone marrow involvement in lymphoma patients at the initial staging 
Lenfoma hastalarinda tani aninda evreleme amacli cekilen PET/CT'nin kemik iligi 
infiltrasyonunu gostermedeki yeri. Marmara Medical Journal. 2017;30(1):1-7. 

34. Angelopoulou MK, Mosa E, Pangalis GA, Rondogianni P, Chatziioannou S, Prassopoulos V, 
et al. The Significance of PET/CT in the initial staging of hodgkin lymphoma: experience 
outside clinical trials. Anticancer Res. 2017 Oct;37(10):5727-36. 

35. Borchmann P, Goergen H, Kobe C, Lohri A, Greil R, Eichenauer DA, et al. PET-guided 
treatment in patients with advanced-stage Hodgkin's lymphoma (HD18): final results of an 
open-label, international, randomised phase 3 trial by the German Hodgkin Study Group. 
Lancet. 2017 Dec 23;390(10114):2790-802. 

36. Dann EJ, Bairey O, Bar-Shalom R, Mashiach T, Barzilai E, Kornberg A, et al. Modification 
of initial therapy in early and advanced Hodgkin lymphoma, based on interim PET/CT is 
beneficial: a prospective multicentre trial of 355 patients. Br J Haematol. 2017 
Sep;178(5):709-18. 

37. Rangarajan V, Chandra P, Purandare N, Shah S, Agrawal A, Puri A, et al. Diagnostic 
accuracy and impact of fluorodeoxyglucose positron emission tomography/computed 
tomography in preoperative staging of cutaneous malignant melanoma: Results of a 
prospective study in Indian population. World J Nucl Med. 2017 Oct-Dec;16(4):286. 

38. Kitajima K, Fukushima K, Yamamoto S, Kato T, Odawara S, Takaki H, et al. Diagnostic 
performance of <sup>11</sup>C-choline PET/CT and bone scintigraphy in the detection 
of bone metastases in patients with prostate cancer. Nagoya J Med Sci. 2017;79(3):387-
99. 

39. Huysse W, Lecouvet F, Castellucci P, Ost P, Lambrecht V, Artigas C, et al. Prospective 
comparison of F-18 Choline PET/CT scan versus axial MRI for detecting bone metastasis in 
biochemically relapsed prostate cancer patients. Diagnostics. 2017 Oct 17;7(4):56. 

40. Chen S-H, Chang Y-C, Hwang T-L, Chen J-S, Chou W-C, Hsieh C-H, et al. 68Ga-DOTATOC 
and 18F-FDG PET/CT for identifying the primary lesions of suspected and metastatic 
neuroendocrine tumors: A prospective study in Taiwan. J Formos Med Assoc. 2017 Jul 
20;20:20. 

41. Kunikowska J, Lewington V, Krolicki L. Optimizing Somatostatin Receptor Imaging in 
Patients With Neuroendocrine Tumors: The Impact of 99mTc-HYNICTOC SPECT/SPECT/CT 
Versus 68Ga-DOTATATE PET/CT Upon Clinical Management. Clin Nucl Med. 2017 
Dec;42(12):905-11. 

42. Lawal IO, Ololade KO, Lengana T, Reyneke F, Ankrah AO, Ebenhan T, et al. Gallium-68-
dotatate PET/CT is better than CT in the management of somatostatin expressing 
tumors: First experience in Africa. Hell J Nucl Med. 2017 May-Aug;20(2):128-33. 

43. von Eyben FE, Picchio M, von Eyben R, Rhee H, Bauman G. 68Ga-labeled prostate-specific 
membrane antigen ligand positron emission tomography/computed tomography for 
prostate cancer: a systematic review and meta-analysis. Eur Urol Focus. 2016 Nov 
15;15:15. 

44. Perera M, Papa N, Christidis D, Wetherell D, Hofman MS, Murphy DG, et al. Sensitivity, 
specificity, and predictors of positive 68 Ga–prostate-specific membrane antigen positron 



17 

 

emission tomography in advanced prostate cancer: a systematic review and meta-
analysis. Eur Urol. 2016 Dec;70(6):926-37. 

45. Janssen J-C, Meißner S, Woythal N, Prasad V, Brenner W, Diederichs G, et al. Comparison 
of hybrid 68Ga-PSMA-PET/CT and 99mTc-DPD-SPECT/CT for the detection of bone 
metastases in prostate cancer patients: Additional value of morphologic information from 
low dose CT. Eur Radiol. 2017 Aug 04;28(2):610-9. 

46. Afaq A, Alahmed S, Chen S-h, Lengana T, Haroon A, Payne H, et al. Impact of68Ga-
Prostate-Specific Membrane Antigen PET/CT on Prostate Cancer Management. J Nucl 
Med. 2018 Jul 26;59(1):89-92. 

47. Jambor I, Kuisma A, Kähkönen E, Kemppainen J, Merisaari H, Eskola O, et al. Prospective 
evaluation of 18F-FACBC PET/CT and PET/MRI versus multiparametric MRI in 
intermediate- to high-risk prostate cancer patients (FLUCIPRO trial). Eur J Nucl Med Mol 
Imaging. 2017;45(3):355-64. 

48. Wondergem M, van der Zant FM, Knol RJJ, Burgers AMG, Bos SD, de Jong IJ, et al. 99mTc-
HDP bone scintigraphy and 18F-sodiumfluoride PET/CT in primary staging of patients with 
prostate cancer. World J Urol. 2017 Oct 17;36(1):27-34. 

49. Löfgren J, Mortensen J, Rasmussen SH, Madsen C, Loft A, Hansen AE, et al. A prospective 
study comparing 99mTc-hydroxyethylene-diphosphonate planar bone scintigraphy and 
whole-body SPECT/CT with 18F-Fluoride PET/CT and 18F-Fluoride PET/MRI for diagnosing 
bone metastases. J Nucl Med. 2017 Aug 10;58(11):1778-85. 

50. Wu Q, Luo W, Zhao Y, Xu F, Zhou Q. The utility of 18F-FDG PET/CT for the diagnosis of 
adrenal metastasis in lung cancer. Nucl Med Commun. 2017 Sep 25;38(12):1117-24. 

51. Sheikhbahaei S, Ahn SJ, Young B, Taghipour M, Marcus C, Subramaniam RM. Comparative 
effectiveness: 18F-FDG-PET/CT versus CT for post-treatment follow-up of patients with 
lung cancer. Nucl Med Commun. 2017;38(8):720-5. 

52. Santhosh S, Mittal BR, Bhasin DK, Rana SS, Gupta R, Das A, et al. Fluorodeoxyglucose-
positron emission tomography/computed tomography performs better than contrast-
enhanced computed tomography for metastasis evaluation in the initial staging of 
pancreatic adenocarcinoma. Ann Nucl Med. 2017 Oct;31(8):575-81. 

53. Kurita A, Kodama Y, Nakamoto Y, Isoda H, Minamiguchi S, Yoshimura K, et al. Impact of 
EUS-FNA for preoperative para-aortic lymph node staging in patients with 
pancreatobiliary cancer. Gastrointest Endosc. 2016 Sep;84(3):467-+. 

54. Zapata CP, Cuglievan B, Zapata CM, Olavarrieta R, Raskin S, Desai K, et al. PET/CT versus 
bone marrow biopsy in the initial evaluation of bone marrow infiltration in various 
pediatric malignancies. Pediatr Blood Cancer. 2018 Sep 13;65(2):e26814. 

55. Muheremu A, Ma J, Amudong A, Ma Y, Niyazi M, Ou Y, et al. Positron emission 
tomography/computed tomography for osseous and soft tissue sarcomas: A systematic 
review of the literature and meta-analysis. Mol Clin Oncol. 2017 Sep;7(3):461-7. 

56. Kassem TW, Abdelaziz O, Emad-Eldin S. Diagnostic value of 18 F-FDG-PET/CT for the 
follow-up and restaging of soft tissue sarcomas in adults. Diagn Interv Imaging. 2017 Jul 
19;98(10):693-8. 

57. Delivanis DA, Bancos I, Atwell TD, Schmit GD, Eiken PW, Natt N, et al. Diagnostic 
performance of unenhanced computed tomography and 18F-fluorodeoxyglucose positron 
emission tomography in indeterminate adrenal tumours. Clin Endocrinol. 2018 Aug 
17;88(1):30-6. 

58. Sheikhbahaei S, Marcus CV, Fragomeni RS, Rowe SP, Javadi MS, Solnes LB. Whole-body 
18F-FDG PET and 18F-FDG PET/CT in patients with suspected paraneoplastic syndrome: a 
systematic review and meta-analysis of diagnostic accuracy. J Nucl Med. 
2017;58(7):1031-6. 



18 

 

59. Wang W, Tan GHC, Chia CS, Skanthakumar T, Soo KC, Teo MCC. Are positron emission 
tomography-computed tomography (PET-CT) scans useful in preoperative assessment of 
patients with peritoneal disease before cytoreductive surgery (CRS) and hyperthermic 
intraperitoneal chemotherapy (HIPEC)? Int J Hyperthermia. 2017 Aug 31:1-8. 

 



19 

 

Appendix 1: Summary of studies from July to December 2017. 
 

Citation Study Type Population PET Type Conventional 
Intervention 

Reference 
Standard 

Diagnostic 
Performance (PET) 

Diagnostic 
Performance 
(Conventional 
Intervention) 

Change in Patient 
Management 

Breast Cancer 
Park et al, 
2017 [1] 

Retrospective 192 patients; 
142 staging 
scans, 349 
surveillance 
scans (invasive 
lobular 
carcinoma, 
mucinous 
carcinoma, and 
tubular 
carcinoma) 

FDG 
PET/CT 

US, MRI Pathology, 
clinical follow-
up 

Axillary lymph node 
staging 
Sens: 51.5% 
Spec: 94.6%* 
Accu: 84.7% 
Local tumour 
recurrence 
Sens: 100% 
Spec: 98.3% 
 

Axillary lymph 
node staging 
US 
Sens: 42.4% 
Spec: 90.1% 
Accu: 79.2% 
MRI 
Sens: 51.5% 
Spec: 88.3%* 
Accu: 79.9% 
Local tumour 
recurrence 
US 
Sens: 100% 
Spec: 96.7% 

NA 

Sugihara et 
al, 2017 [2] 

Retrospective 88 patients 
(suspected 
bone 
metastases 
from breast 
cancer) 

FDG 
PET/CT  

Bone scintigraphy, 
CT 

Histology, 
clinical and 
imaging follow-
up 

Bone metastases 
Sens: 94% 

Bone metastases 
Bone scintigraphy 
Sens: 89% 
CT 
Sens: 77% 

NA 

Yararbas et 
al, 2017 [3] 

Retrospective 234 patients 
referred for 
staging (breast 
cancer) 

FDG 
PET/CT 

Physical 
examination, 
mammography, 
breast and axillary 
US, MRI 

Histopathology, 
follow-up 

NA NA Stage modification 
occurred following 
PET/CT in 35.0% 
(82/234) of patients and 
changed patient 
management in 29.5% 
(69/234) of cases (67—
change in therapy 
planning, 2—
radiotherapy field 
widened).  

Chen et al, 
2017 [4] 

Meta-analysis 11 studies (527 
patients with 
breast cancer) 

FDG  
PET/CT 

MRI Histopathology Pathological 
response to NAC 
Pooled Sens: 87% 
Pooled Spec: 85% 
Pooled +LR: 5.76 
Pooled –LR: 0.16 
Pooled DOR: 37.25 
AUC: 0.93 

Pathological 
response to NAC 
Pooled Sens: 79% 
Pooled Spec: 82% 
Pooled +LR: 4.29 
Pooled –LR: 0.26 
Pooled DOR: 16.43 
AUC: 0.87 

NA 
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Citation Study Type Population PET Type Conventional 
Intervention 

Reference 
Standard 

Diagnostic 
Performance (PET) 

Diagnostic 
Performance 
(Conventional 
Intervention) 

Change in Patient 
Management 

Schmitz et al, 
2017 [5] 

Prospective 188 patients 
who underwent 
baseline and 
interim imaging 
assessment for 
response to 
NAC (stage II 
and III breast 
cancer)                                                                                                                                                                                                                                                                                                                                                                                                                                                       

FDG 
PET/CT 

MRI Pathology Pathological 
complete response 
HER2-positive 
AUC: 0.543* 
ER-positive 
AUC: 0.791 
Triple-negative 
AUC: 0.844 

Pathological 
complete response 
HER2-positive 
AUC: 0.735* 
ER-positive 
AUC: 0.742 
Triple-negative 
AUC: 0.855 

NA 

Esophageal Cancer 
Bunting et al, 
2017 [6] 

Retrospective 133 patients 
planned to 
have surgical 
resection 
(esophageal 
cancer) 

FDG 
PET/CT 

CT, EUS Histopathology N staging 
Accu: 74.5% 

N staging 
CT 
Accu: 75.6% 
EUS 
Accu: 77.2% 

NA 

Gastrointestinal Cancer 
Xu et al, 2017 
[7] 

Retrospective 53 patients 
with 
nonspecific 
symptoms 
(gastric cancer) 

FDG 
PET/CT 

Gastric endoscopy Pathology Diagnosis 
Sens: 86.8% 

Diagnosis 
Sens: 90.6% 

NA 

Redondo-
Cerezo et al, 
2017 [8] 

Prospective 256 patients 
who received 
surgical 
resection 
(gastric cancer) 

FDG 
PET/CT 

EUS Histology N staging 
Sens: 50.0% 
Spec: 90.9% 
PPV: 81.8% 
NPV: 69.0% 
Accu: 72.5%* 
N restaging 
Sens: 41.7% 
Spec: 88.2% 
PPV: 71.4% 
NPV: 68.2% 
Accu: 69.0%* 

N staging 
Sens: 78.9% 
Spec: 73.9% 
PPV: 71.4% 
NPV: 81.0% 
Accu: 76.2%* 
N restaging 
Sens: 83.3% 
Spec: 92.9% 
PPV: 90.9% 
NPV: 86.7% 
Accu: 88.5%* 

NA 

Luo et al, 
2017 [9] 

Meta-analysis  15 studies 
(1301 patients 
with gastric 
cancer) 

FDG 
PET/CT 

DWI-MRI Pathology Preoperative N 
staging 
Pooled Sens: 52%* 
Pooled Spec: 88% 
AUC: 0.66* 

Preoperative N 
staging 
Pooled Sens: 79%* 
Pooled Spec: 69% 
AUC: 0.81* 

NA 

Kim et al, 
2017 [10] 

Retrospective 120 patients 
who underwent 
curative 
resection 
(gastric 
carcinoma) 

FDG 
PET/CT 

CeCT Histopathology, 
clinical follow-
up 

Recurrence 
(patient-based) 
Sens: 82% 
Spec: 95% 
PPV: 94% 
NPV: 84% 
Accu: 88% 

Recurrence 
(patient-based) 
Sens: 97% 
Spec: 97% 
PPV: 97% 
NPV: 97% 
Accu: 97% 

NA 
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Citation Study Type Population PET Type Conventional 
Intervention 

Reference 
Standard 

Diagnostic 
Performance (PET) 

Diagnostic 
Performance 
(Conventional 
Intervention) 

Change in Patient 
Management 

Locoregional 
recurrence 
(lesion-based) 
Sens: 80% 
Spec: 99% 
PPV: 89% 
NPV: 98% 
Accu: 98% 
Lymph node 
recurrence 
(lesion-based) 
Sens: 88% 
Spec: 99% 
PPV: 95% 
NPV: 97% 
Accu: 97% 
Liver metastasis 
(lesion-based) 
Sens: 100% 
Spec: 98% 
PPV: 60% 
NPV: 100% 
Accu: 98% 
Peritoneal 
carcinomatosis 
(lesion-based) 
Sens: 50%* 
Spec: 100% 
PPV: 100% 
NPV: 89% 
Accu: 90% 

Locoregional 
recurrence 
(lesion-based) 
Sens: 80% 
Spec: 100% 
PPV: 100% 
NPV: 98% 
Accu: 98% 
Lymph node 
recurrence 
(lesion-based) 
Sens: 92% 
Spec: 99% 
PPV: 96% 
NPV: 98% 
Accu: 98% 
Liver metastasis 
(lesion-based) 
Sens: 67% 
Spec: 96% 
PPV: 29% 
NPV: 99% 
Accu: 95% 
Peritoneal 
carcinomatosis 
(lesion-based) 
Sens: 96%* 
Spec: 100% 
PPV: 100% 
NPV: 99% 
Accu: 99% 

Choi et al, 
2017 [11] 

Meta-analysis 24 studies 
(patients with 
colorectal liver 
metastasis) 

FDG 
PET/CT 

MDCT, gadoxetate 
disodium-enhanced 
MRI 

Pathology, 
intraoperative 
US, imaging 
follow-up 

Diagnosis 
(lesion-based) 
Pooled Sens: 74.1%* 
Pooled Spec: 93.9%* 
 

Diagnosis 
(per-lesion based) 
MDCT 
Pooled Sens: 82.1% 
Pooled Spec: 73.5%* 
Gadoxetate 
disodium-enhanced 
MRI 
Pooled Sens: 93.1%* 
Pooled Spec: 87.3% 

NA 

Lopez-Lopez 
et al, 2017 
[12] 

Prospective 57 patients for 
follow-up after 
undergoing 
surgery 
(colorectal 

FDG 
PET/CT 

CT Histology Pulmonary 
metastases 
Sens: 76% 
Spec: 75% 
PPV: 99% 

Pulmonary 
metastases 
Sens: 90% 
Spec: 50% 
PPV: 98% 

NA 
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Performance 
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Intervention) 

Change in Patient 
Management 

liver 
metastases) 

NPV: 12% NPV: 17% 

Kim et al, 
2017 [13] 

Retrospective 345 patients 
whose proximal 
colon could not 
be examined 
by colonoscopy 
(obstructive 
CRC) 

FDG 
PET/CT 

Colonoscopy, CT Pathology Synchronous 
invasive cancer 
(patient-based) 
Sens: 100% 
Spec: 93.9% 
PPV: 41.2% 
NPV: 100% 
(lesion-based) 
Sens: 100% 
Spec: 92.6% 
PPV: 35.9% 
NPV: 100% 
Advanced adenoma 
(patient-based) 
Sens: 53.1% 
Spec: 94.6% 
PPV: 50.0% 
NPV: 95.2% 
(lesion-based) 
Sens: 45.5% 
Spec: 94.1% 
PPV: 51.3% 
NPV: 92.7% 

Synchronous 
invasive cancer 
(per-patient/lesion) 
Sens: 38.5% 
Spec: 99.2% 
PPV: 71.4% 
NPV: 96.9% 

NA 

Fusco et al, 
2017 [14] 

Systematic 
review 

25 studies 
(patients with 
locally 
advanced 
rectal cancer) 

FDG 
PET/CT 

MRI, DCE-MRI, DWI-
MRI 

TNM and 
tumour 
regression 
grade criteria 

Preoperative 
therapy response 
Pooled Sens: 80.3% 
Pooled Spec: 83.1% 
Pooled PPV: 79.3% 
Pooled NPV: 83.9% 
Pooled Accu: 81.8% 

Preoperative 
therapy response 
MRI 
Pooled Sens: 75.8% 
Pooled Spec: 78.2% 
Pooled PPV: 74.3% 
Pooled NPV: 79.6% 
Pooled Accu: 77.1% 
DCE-MRI 
Pooled Sens: 87.2% 
Pooled Spec: 84.2% 
Pooled PPV: 82.4% 
Pooled NPV: 88.5% 
Pooled Accu: 85.6% 
DWI-MRI 
Pooled Sens: 76.0% 
Pooled Spec: 79.3% 
Pooled PPV: 84.5% 
Pooled NPV: 68.9% 
Pooled Accu: 77.3% 

NA 

Ma et al, Retrospective 66 patients FDG NA Pathology Lymph node NA NA 
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Performance (PET) 

Diagnostic 
Performance 
(Conventional 
Intervention) 

Change in Patient 
Management 

2017 [15] who had 
hepatectomy 
with curative 
intent 
(cholangiocarci
noma) 

PET/CT metastasis 
Sens: 66.7% 
Spec: 78.8% 
PPV: 66.7% 
NPV: 78.8% 
AUC: 0.727 

Genitourinary Cancer  
Shaban, 2017 
[16] 

Prospective 25 patients 
(biopsy-proven 
renal cell 
carcinoma) 

FDG 
PET/CT 

CeCT Histopathology, 
clinical and 
imaging follow-
up 

Primary, recurrent, 
and metastatic 
disease 
Sens: 100% 
Spec: 93% 
PPV: 100% 
NPV: 91% 
Accu: 96% 

Primary, recurrent, 
and metastatic 
disease 
Sens: 100% 
Spec: 70% 
PPV: 83% 
NPV: 100% 
Accu: 88% 

NA 

van de Putte 
et al, 2017 
[17] 

Prospective 47 patients 
who received 
neoadjuvant or 
induction 
chemotherapy 
followed by 
radical 
cystectomy 
(cT1-4N1-3 
bladder 
cancer) 

FDG 
PET/CT 

NA Pathology Pathologic 
complete response 
Sens: 67% 
Spec: 75% 
PPV: 75% 
NPV: 67% 
Pathologic partial 
response 
Sens: 92% 
Spec: 75% 
PPV: 92% 
NPV: 75% 

NA NA 

Alongi et al, 
2017 [18] 

Retrospective 114 patients 
(suspected 
recurrent 
germinal cell 
testicular 
carcinoma 
based on 
conventional 
imaging and/or 
clinical data) 

FDG 
PET/CT 

Not specified Pathology, 
comparison to 
other imaging 
modalities, 
clinical and 
imaging follow-
up 

Recurrence 
Sens: 86.8%  
Spec: 90.2% 
Accu: 88.4% 
+LR: 8.85 
-LR: 0.14 
Pre-test OR: 0.85 
Post-test OR: 8.85 

NA PET/CT findings 
impacted therapeutic 
management in 22.8% 
(26/114) of cases (12—
palliative to curative, 
6—new chemotherapy 
initiated, 8—switched to 
wait-and-watch). 

Gynecologic Cancer 
Papadia et al, 
2017 [19] 

Retrospective 60 patients 
(IA1-IIA 
cervical 
cancer) 

FDG 
PET/CT 

SLN mapping Histopathology Lymph node 
metastasis 
Sens: 68% 
Spec: 84% 
PPV: 61% 
NPV: 88% 

Lymph node 
metastasis 
Sens: 93% 
Spec: 100% 
PPV: 100% 
NPV: 97% 

NA 

Su et al, 2017 
[20] 

Prospective 55 patients 
who received 

FDG 
PET/CT 

MRI Pathology, 
imaging follow-

Residual disease 
(patient-based) 

Residual disease 
(patient-based) 

NA 
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Diagnostic 
Performance (PET) 

Diagnostic 
Performance 
(Conventional 
Intervention) 

Change in Patient 
Management 

definitive 
concurrent 
chemoradiothe
rapy (FIGO 
stage III-IVA or 
positive PALN 
cervical 
squamous cell 
carcinoma) 

up Sens: 60% 
Spec: 100%  
PPV: 100% 
NPV: 87% 
Accu: 89% 
AUC: 0.828* 
(region-based) 
Local disease 
Sens: 80% 
Spec: 100%  
PPV: 100% 
NPV: 98% 
Accu: 98% 
AUC: 0.976* 
Regional disease 
Sens: 29% 
Spec: 100% 
PPV:  100% 
NPV: 91% 
Accu: 91% 
AUC: 0.805* 
PALN 
Sens: 40%  
Spec: 100% 
PPV: 100% 
NPV: 94% 
Accu: 95% 
AUC: 0.664 
Distant metastases 
Sens: 57% 
Spec: 100% 
PPV: 100% 
NPV: 94% 
Accu: 95% 
AUC: 0.750 

Sens: 27% 
Spec: 100%  
PPV: 100% 
NPV: 78% 
Accu: 80% 
AUC: 0.618* 
(region-based) 
Local disease 
Sens: 40% 
Spec: 100% 
PPV: 100% 
NPV: 94% 
Accu: 95%  
AUC: 0.850*  
Regional disease 
Sens: 0% 
Spec: 100% 
PPV: NA 
NPV: 87% 
Accu: 87% 
AUC: 0.554* 
PALN 
Sens: 40% 
Spec: 100% 
PPV: 100% 
NPV: 94% 
Accu: 95% 
AUC: 0.682 
Distant metastases 
Sens: 14% 
Spec: 100% 
PPV: 100% 
NPV: 89% 
Accu: 89% 
AUC: 0.563 

Garganese et 
al, 2017 [21] 

Prospective 47 patients 
who were 
unsuitable for 
sentinel node 
biopsy but 
were 
candidates for 
radical inguinal 
surgery 
(clinical N0 
invasive vulvar 

FDG 
PET/CT 

CT, inguino-
femoral 
ultrasonography, 
US-guided FNA 

Histopathology Predicting nodal 
metastases 
Sens: 56% 
Spec: 88% 
PPV: 38% 
NPV: 93% 
Accu: 84% 

NA NA 
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(Conventional 
Intervention) 

Change in Patient 
Management 

cancer) 

Kirchner et 
al, 2017 [22] 

Prospective 43 patients 
(suspected 
recurrence of 
pelvic 
malignancy; 23 
ovarian, 12 
cervical, 4 
endometrium, 
3 vulva, 1 
vaginal)  

FDG 
PET/CT, 
FDG 
PET/MRI 

CT Histopathology, 
imaging follow-
up 

Tumour relapse 
(lesion-based) 
FDG PET/CT 
Sens: 97% 
Spec: 83% 
PPV: 93% 
NPV: 94% 
Accu: 92% 
FDG PET/MRI 
Sens: 98% 
Spec: 83% 
PPV: 94% 
NPV: 94% 
Accu: 94% 

Tumour relapse 
(lesion-based) 
Sens: 50% 
Spec: 58% 
PPV: 76% 
NPV:31% 
Accu: 53% 
 

NA 

Head and Neck Cancer 
Han et al, 
2017 [23] 

Retrospective 153 patients 
who underwent 
previous 
radiotherapy 
(extra-cranial 
head and neck 
cancer) 

FDG 
PET/CT 

NA Histology Locoregional 
recurrent or 
residual disease 
Sens: 93.0% 
Spec: 64.2% 
PPV: 80.9% 
NPV: 86.0% 
Accu: 82.3% 

NA NA 

Helsen et al, 
2017 [24] 

Retrospective 103 patients 
treated with 
curative 
radiotherapy 
with or without 
chemotherapy 
(new or 
recurrent stage 
I-IVb head and 
neck squamous 
cell carcinoma) 

FDG 
PET/CT 

NA Histology, 
clinical and 
imaging follow-
up 

Residual disease 
Sens: 91.1% 
Spec: 87.0% 
PPV: 77.3% 
NPV: 95.3% 
Accu: 88.3% 
Nodal disease 
Sens: 91% 
Spec: 93% 
PPV: 81%  
NPV: 97% 

NA NA 

Riaz et al, 
2017 [25] 

Retrospective 93 patients 
with high 
clinical risk of 
residual or 
recurrent 
disease after 
chemoradiothe
rapy (head and 
neck cancer) 

FDG 
PET/CT 

NA Histopathology, 
clinical follow-
up 

Persistent disease 
PPV: 88% 
NPV: 92% 
Accu: 88% 

NA NA 

Van den Prospective 125 patients FDG NA Histology, Residual disease NA NA 
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(Conventional 
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Wyngaert et 
al, 2017 [26] 

who received 
concurrent 
chemoradiothe
rapy 
(locoregionally 
advanced head 
and neck 
squamous cell 
carcinoma) 

PET/CT clinical and 
imaging follow-
up 

Sens: 65.2% 
Spec: 91.2% 
PPV: 62.5% 
NPV: 92.1% 
Accu: 86.4% 
AUC: 0.78 

Hirshoren et 
al, 2017 [27] 

Retrospective 64 patients 
who underwent 
PET/CT prior to 
surgery (node-
positive head 
and neck 
cutaneous 
squamous cell 
carcinoma) 

FDG 
PET/CT 

CT Histopathology NA NA PET/CT findings 
changed the CT-based 
surgical plan of 6.3% 
(4/64) of patients. 

Xu et al, 2017 
[28] 

Meta-analysis 4 studies (807 
patients with 
nasopharyngeal 
cancer) 

FDG 
PET/CT 

Bone scintigraphy Histopathology, 
imaging follow-
up 

Bone metastases 
Pooled Sens: 83% 
Pooled Spec: 99% 
Pooled PPV: 61.6 
Pooled NPV: 0.18 
Pooled DOR: 351 

Bone metastases 
Pooled Sens: 46% 
Pooled Spec: 98%  
Pooled PPV: 18.7 
Pooled NPV: 0.56 
Pooled DOR: 34 

NA 

Shen et al, 
2017 [29] 

Prospective 35 patients 
with MRI-
negative 
cervical lymph 
nodes (newly 
diagnosed 
nasopharyngeal 
carcinoma) 

FDG 
PET/CT 

MRI Cytopathology Cervical lymph 
node metastasis 
Sens: 94.1% 
Spec: 85.0% 
PPV: 84.2% 
NPV: 94.4% 
Accu: 89.2% 

NA NA 

Kang et al, 
2017 [30] 

Retrospective 66 patients 
who underwent 
surgery 
(recurrent 
papillary 
thyroid cancer) 

FDG 
PET/CT 

CT Histopathology Recurrence 
Sens: 38.5% 
Spec: 90.2% 
PPV: 86.3% 
NPV: 47.7% 
Accu: 58.3%* 

Recurrence 
Sens: 55.0% 
Spec: 85.7% 
PPV: 86.3% 
NPV: 53.7% 
Accu: 66.7%* 

NA 

Hematologic Cancer 
El Karak et 
al, 2017 [31] 

Retrospective 54 patients 
(DLBCL) 

FDG 
PET/CT 

BMB BMB Bone marrow 
involvement 
Sens: 80% 
Spec: 80% 
PPV: 33% 
NPV: 98% 

NA NA 

Vishnu et al, Retrospective 99 patients FDG BMAB BMAB Bone marrow NA NA 
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Intervention) 
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2017 [32] (newly 
diagnosed 
DLBCL) 

PET/CT involvement 
Sens: 86% 
Spec: 86% 
PPV: 50% 
NPV: 98% 
Accu: 86% 

Yilmaz et al, 
2017 [33] 

Retrospective 486 patients 
(310 NHL, 176 
HL) 

FDG 
PET/CT 

BMB BMB Bone marrow 
involvement 
HL 
Sens: 81% 
Spec: 84% 
PPV: 25.7% 
NPV: 98% 
Accu: 84% 
DLBCL 
Sens: 91.3% 
Spec: 94.3% 
PPV: 67.7% 
NPV: 98.8% 
Accu: 94% 

NA NA 

Angelopoulou 
et al, 2017 
[34] 

Retrospective 162 patients 
who underwent 
initial staging 
(HL) 

FDG 
PET/CT 

Clinical 
examination, 
CeCT, BMB 

BMB, follow-up NA NA PET/CT upstaged 16.0% 
(26/162) and 
downstaged 5.6% 
(9/162). The 
therapeutic strategy 
was changed in 6.2% 
(10/162) of patients   

Borchmann et 
al, 2017 [35] 

Phase 3 RCT 1005 PET-
negative 
patients after 2 
cycles of 
BEACOPPescalated

1:1 allocation 
to receive 
either 2 or 6 
additional 
cycles of 
BEACOPPescalated

; 434 PET-
positive 
patients after 2 
cycles of 
BEACOPPescalated 
1:1 allocation 
to receive 
either 6 

FDG 
PET/CT 

NA Clinical follow-
up 

NA NA For PET-negative 
patients, the 5-year OS 
was 95.4% for those who 
received 6 or 8 cycles of 
BEACOPPescalated  and 
97.7% for those who 
received 4 cycles of 
BEACOPPescalated 

(difference 2.3%, 95% 
CI: -0.2 to 4.9, log rank 
p=0.0037). For PET-
positive patients, there 
was no significant 
difference in the 5-year 
OS between those who 
received 6 additional 
courses of 
BEACOPPescalated and 
those who received 6 
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additional 
courses of 
BEACOPPescalated 

or 6 additional 
courses of 
BEACOPPescalated 

plus rituximab  
(newly 
diagnosed, 
advanced stage 
HL) 

additional courses of 
BEACOPPescalated plus 
rituximab (96.4% vs. 
93.9%, respectively; 
p=0.25).   

Dann et al, 
2017 [36] 

Prospective 355 patients; 
early HL 
received 2 
cycles of ABVD 
and advanced 
HL with IPS 0-2 
received 2 
cycles of ABVD 
and those with 
IPS ≥3 received 
2 cycles of 
BEACOPPescalated 

prior to interim 
PET assessment 
(early and 
advanced HL) 

FDG 
PET/CT 
(PET-
positive 
early HL 
received  
2× or 4× 
ABVD + 
ISRT and 
PET-
negative 
early HL 
received 
ISRT or 2× 
ABVD + 
ISRT; PET-
positive 
advanced 
HL 
received 
4× 
BEACOPPe

scalated + 
ISRT and 
PET-
negative 
advanced 
HL 
received 
4× ABVD)   

NA Clinical and 
imaging follow-
up 

NA NA In early HL, the 5-year 
PFS for interim PET-
positive patients was 
significantly worse than 
that of interim PET-
negative patients (88.7% 
vs. 69.2%, p=0.008). The 
5-year OS was 100% and 
95%, respectively. In 
advanced HL, there was 
no significant difference 
in the 5-year PFS 
between interim PET-
positive and interim 
PET-negative patients 
(68.4% vs. 80.8%, 
respectively, p=0.07). 
The 5-year OS was 91.4% 
and 97.8%, respectively.    

Melanoma 
Chandra et 
al, 2017 [37] 

Prospective 70 patients 
(primary 
cutaneous 
malignant 

FDG 
PET/CT 

CeCT, US Histopathology, 
clinical and 
imaging follow-
up 

N staging 
Sens: 86% 
Spec: 96% 
PPV: 97% 

N staging 
CeCT 
Sens: 77% 
Spec: 96% 

PET/CT upstaged and 
impacted management 
in 38.6% (27/70) of 
patients by identifying 
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melanoma) NPV: 80% 
Accu: 90% 
M staging 
Sens: 87% 
Spec: 100% 
PPV: 100% 
NPV: 93% 
Accu: 95% 

PPV: 97% 
NPV: 70% 
Accu: 84% 
US 
Sens: 75% 
Spec: 88% 
PPV: 91% 
NPV: 66% 
Accu: 80% 
M staging 
CeCT 
Sens: 70% 
Spec: 100% 
PPV: 100% 
NPV: 87% 
Accu: 90% 

clinically occult 
nodal/distant 
metastasis. 

Non-FDG Tracers 
11C/18F-Choline 
Kitajima et 
al, 2017 [38] 

Prospective 21 patients 
(prostate 
cancer) 

11C-
Choline 
PET/CT 

Bone scintigraphy Clinical and 
imaging follow-
up 

Bone metastases 
(patient-based) 
Sens: 90.9% 
Spec: 90.0% 
PPV: 90.9% 
NPV: 90.0% 
Accu: 90.5% 
AUC: 0.968 
(region-based) 
Sens: 97.9%* 
Spec: 99.0% 
PPV: 97.9% 
NPV: 99.0% 
Accu: 98.6%* 
AUC: 0.999* 

Bone metastases 
(patient-based) 
Sens: 81.8% 
Spec: 90.0% 
PPV: 90.0% 
NPV: 81.8% 
Accu: 85.7% 
AUC: 0.823 
(region-based) 
Sens: 72.9%* 
Spec: 99.0% 
PPV: 97.2% 
NPV: 88.3% 
Accu: 90.5%* 
AUC: 0.839* 

NA 

Huysse et al, 
2017 [39] 

Prospective 64 patients 
(biochemically 
relapsed 
prostate 
cancer) 

18F-
Choline 
PET/CT 

MRI Clinical follow-
up 

Bone metastases 
(patient-based) 
Sens: 87% 
Spec: 100% 
PPV: 100% 
NPV: 96% 
(lesion-based) 
Sens: 75%* 
Spec: 100% 
PPV: 100% 
NPV: 90% 

Bone metastases 
(patient-based) 
Sens: 100% 
Spec: 96% 
PPV: 88% 
NPV: 100% 
(lesion-based) 
Sens: 100%* 
Spec: 93% 
PPV: 86% 
NPV: 100% 

NA 

68Ga-DOTA-(TATE, TOC)  
Chen et al, Prospective 36 patients 68Ga- CT, MRI, EUS Histopathology, Primary tumour Primary tumour 68Ga-DOTA-TOC PET/CT 
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2017 [40] (clinically 
suspected NET 
and NET of 
unknown 
primary site) 

DOTA-
TOC 
PET/CT, 
FDG 
PET/CT 

clinical follow-
up 

68Ga-DOTA-TOC 
PET/CT 
Sens: 88% 
Spec: 100% 
Accu: 94% 
AUC: 0.941* 
FDG PET/CT 
Sens: 41% 
Spec: 100% 
Accu: 72% 
AUC: 0.706 

Sens: 53% 
Spec: 68% 
Accu: 61% 
AUC: 0.607* 

findings modified the 
treatment plan of 33.3% 
(12/36) of patients (5—
switched to watchful 
waiting, 4—
recommended systemic 
or combination therapy, 
3—underwent surgery).  

Kunikowska 
et al, 2017 
[41] 

Prospective 68 patients 
(metastatic 
NET) 

68Ga-
DOTA-
TATE 
PET/CT 

99mTc-HYNIC-TOC 
SPECT or SPECT/CT 

Clinical and 
imaging follow-
up 

Malignancy 
Sens: 100% 
Spec: 85% 
PPV: 97% 
NPV: 100% 
Accu: 97% 

Malignancy 
Sens: 82% 
Spec: 69% 
PPV: 92% 
NPV: 47% 
Accu: 79% 

68Ga-DOTA-TATE PET/CT 
changed clinical 
decision making in 33.8% 
(23/68) of patients.  

Lawal et al, 
2017 [42] 

Retrospective 203 patients 
(NET and other 
Grade I and II 
SSTR tumours) 

68Ga-
DOTA-
TATE 
PET/CT 

CeCT Histology, 
imaging follow-
up 

Staging or restaging 
or suitability for 
PRRT or recurrence 
or primary site of 
tumour 
Sens: 94.2% 
Spec: 91.9% 
PPV: 95.6% 
NPV: 89.5% 
Accu: 96.6% 

NA Management was 
altered by 68Ga-DOTA-
TATE PET/CT in 14.3% 
(29/203) of patients. 

68Ga-PSMA 
Von Eyben et 
al, 2016 [43] 

Meta-analysis 15 studies 
(1256 patients 
with prostate 
cancer) 

68Ga-PSMA 
PET/CT or 
PET/MRI 

NA Pathology Initial staging 
Primary tumour 
(lesion-based) 
Pooled Sens: 70% 
Pooled Spec: 84% 
Pelvic lymph node 
metastasis 
(patient-based) 
Pooled Sens: 61% 
Pooled Spec: 97% 
Restaging 
Pelvic lymph node 
metastasis 
Sens: 87-93% 
Spec: 93-100% 

NA NA 

Perera et al, 
2016 [44] 

Meta-analysis  5 studies (220 
patients with 
advanced 

68Ga‐PSMA 
PET/CT 

NA Histopathology Lymph node 
metastasis 
(patient-based) 

NA NA 
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prostate 
cancer) 

Pooled Sens: 86% 
Pooled Spec: 86% 
AUC: 0.91 
(lesion-based) 
Pooled Sens: 80% 
Pooled Spec: 97% 
AUC: 0.95 

Janssen et al, 
2017 [45] 

Retrospective 54 patients 
(prostate 
cancer) 

68Ga-PSMA 
PET/CT 

99mTc-DPD-
SPECT/CT 

Clinical and 
imaging follow-
up 

Bone metastases 
(patient-based) 
Sens: 100% 
Spec: 100% 
AUC: 1.00* 
(region-based) 
Sens: 97.7% 
Spec: 100% 
AUC: 0.99* 
(lesion-based) 
Sens: 97.4% 
Spec: 100% 
AUC: 0.99* 

Bone metastases 
(patient-based) 
Sens: 82.8% 
Spec: 84.0% 
AUC: 0.83* 
(region-based) 
Sens: 69.4% 
Spec: 98.3% 
AUC: 0.84* 
(lesion-based) 
Sens: 46.2% 
Spec: 69.2% 
AUC: 0.58* 

NA 

Afaq et al, 
2017 [46] 

Retrospective 100 patients 
(biochemical 
recurrence of 
prostate 
cancer) 

68Ga‐PSMA 
PET/CT 

NA Pathology, 
when available 

NA NA 68Ga‐PSMA PET/CT 
findings altered 
management in 39.0% 
(39/100) of patients. 

18F-FACBC         
Jambor et al, 
2017 [47] 

Prospective 26 patients 
scheduled for 
radical robot-
assisted 
prostatectomy 
(intermediate- 
to high-risk 
prostate 
cancer) 

18F-FACBC 
PET/CT 

mpMRI Histopathology Intraprostatic 
disease 
Sens: 87%* 
Spec: 56%* 
Accu: 72% 
AUC: 0.72* 

Intraprostatic 
disease 
Sens: 77%* 
Spec: 99%* 
Accu: 88% 
AUC: 0.88* 

NA 

18F‐NaF          
Wondergem 
et al, 2017 
[48] 

Retrospective 226 patients 
who underwent 
primary staging 
(histopathologi
cally or 
clinically 
proven 
prostate 
cancer) 

18F‐NaF 
PET/CT 

99mTc‐HDP bone 
scintigraphy 

Clinical, 
biochemical 
and imaging 
follow-up 

Bone metastases 
Sens: 96.8-100% 
Spec: 97.6-100% 
PPV: 98.4-100% 
NPV: 95.3-100% 
Accu: 98.1-99.0% 

Bone metastases 
Sens: 84.2-94.7% 
Spec: 72.0-100% 
PPV: 61.0-100% 
NPV: 93.2-96.7% 
Accu: 79.2-95.0% 

NA 

Lofgren et al, Prospective 117 patients 18F‐NaF 99mTc‐HDP planar Histology, Bone metastases Bone metastases NA 
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Intervention 

Reference 
Standard 

Diagnostic 
Performance (PET) 

Diagnostic 
Performance 
(Conventional 
Intervention) 

Change in Patient 
Management 

2017 [49] with clinical 
suspicion of 
bone 
metastases (62 
prostate 
cancer, 54 
breast cancer, 
1 renal cancer) 

PET/CT bone scintigraphy, 
99mTc‐HDP 
SPECT/CT 

clinical and 
imaging follow-
up 

18F‐NaF PET/CT 
Sens: 80.0% 
Spec: 97.9% 
PPV: 85.7% 
NPV: 96.9% 
Accu: 95.5% 

99mTc‐HDP planar 
bone scintigraphy 
Sens: 64.3% 
Spec: 96.5% 
PPV: 75.0% 
NPV: 94.3% 
Accu: 91.9% 
99mTc‐HDP 
SPECT/CT  
Sens: 60.0% 
Spec: 92.8% 
PPV: 56.3% 
NPV: 93.8% 
Accu: 88.4% 

NSCLC and Other Lung Cancer 
Wu et al, 
2017 [50] 

Meta-analysis  9 studies (707 
patients with 
lung cancer) 

FDG 
PET/CT 

NA Histopathology, 
clinical and 
imaging follow-
up 

Adrenal metastasis 
(lesion-based) 
Pooled Sens: 88.7% 
Pooled Spec: 90.8% 
Pooled +LR: 8.55 
Pooled –LR: 0.09 
Pooled DOR: 96.83 
AUC: 0.962 
Q test: 0.908 

NA NA 

Sheikhbahaei 
et al, 2017 
[51] 

Retrospective 275 treated 
patients; 423 
scans (251 
NSCLC, 24 
SCLC) 

FDG 
PET/CT 

Chest CT Histopathology, 
clinical and 
imaging follow-
up 

Local recurrence 
Sens: 96.0% 
Spec: 82.1% 
PPV: 81.2% 
NPV: 96.2% 
Accu: 88.3% 
Regional 
recurrence 
Sens: 94.4%* 
Spec: 87.1% 
PPV: 77.8% 
NPV: 97.0%* 
Accu: 89.5% 
Distant recurrence 
Sens: 91.9%* 
Spec: 87.1% 
PPV: 75.8% 
NPV: 96.0%* 
Accu: 88.5% 

Local recurrence 
Sens: 95.4% 
Spec: 83.0% 
PPV: 81.9% 
NPV: 95.8% 
Accu: 88.6% 
Regional 
recurrence 
Sens: 78.6%* 
Spec: 88.9% 
PPV: 77.3% 
NPV: 89.7%* 
Accu: 85.6% 
Distant recurrence 
Sens: 70.7%* 
Spec: 88.4% 
PPV: 73.1% 
NPV: 87.2%* 
Accu: 83.0% 

NA 

Pancreatic Cancer 
Santhosh et 
al, 2017 [52] 

Prospective 54 patients 
(pancreatic 

FDG 
PET/CT 

CeCT Histopathology Nodal staging 
Sens: 89% 

Nodal staging 
Sens: 33% 

PET/CT findings 
changed the 
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Intervention 

Reference 
Standard 

Diagnostic 
Performance (PET) 

Diagnostic 
Performance 
(Conventional 
Intervention) 

Change in Patient 
Management 

adenocarcinom
a) 

Spec: 100% 
PPV: 100% 
NPV: 90% 
Accu: 95%* 
Metastatic staging 
Accu: 100%* 

Spec: 84% 
PPV: 67% 
NPV: 60% 
Accu: 59%* 
Metastatic staging 
Sens: 73% 
Spec: 87% 
PPV: 69% 
NPV: 89% 
Accu: 83%* 

management in 18.5% 
(10/54) of patients.  

Kurita et al, 
2016 [53] 

Prospective 52 patients 
without 
apparent 
distant 
metastases 
(pancreatobilia
ry cancer) 

FDG 
PET/CT 

MDCT, EUS, EUS-
FNA 

Histopathology Para-aortic lymph 
node metastasis 
(lesion-based)  
Sens: 53.3%*  
Spec: 97.6%  
PPV: 94.1% 
NPV: 74.1% 
Accu: 78.9%* 

Para-aortic lymph 
node metastasis  
(lesion-based) 
EUS-FNA 
Sens: 96.7%* 
Spec: 100% 
PPV: 100% 
NPV: 97.5% 
Accu: 98.6%* 

NA 

Pediatric Cancer 
Zapata et al, 
2017 [54] 

Retrospective 69 patients (7 
rhabdomyosarc
oma, 7 Ewing 
sarcoma, 20 
neuroblastoma, 
18 HL, 17 NHL)  

FDG 
PET/CT 

BMB BMB Bone marrow 
involvement 
Sens: 100% 
Spec: 68.6% 
PPV: 52.9% 
NPV: 100% 
Accu: 76.8% 

NA NA 

Sarcoma 
Muheremu et 
al, 2017 [55] 

Meta-analysis 16 studies (883 
patients with 
osseous and 
soft tissue 
sarcoma) 

FDG 
PET/CT 

NA Histopathology, 
clinical and 
imaging follow-
up 

Diagnosis 
(patient-based) 
Pooled Sens: 90% 
Pooled Spec: 89% 
AUC: 0.944 
(lesion-based) 
Pooled Sens: 96% 
Pooled Spec: 95% 
AUC: 0.967 
Response to 
neoadjuvant 
therapy 
Pooled Sens: 79% 
Pooled Spec: 79% 
AUC: 0.871 

NA NA 

Kassem et al, 
2017 [56] 

Prospective 37 patients 
(suspected 
recurrence of 

FDG 
PET/CT 

NA Histopathology, 
clinical and 
imaging follow-

Recurrence 
Sens: 90% 
Spec: 100% 

NA PET/CT findings led to a 
change in management 
plan in 75.7% (28/37) of 
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Intervention 

Reference 
Standard 

Diagnostic 
Performance (PET) 

Diagnostic 
Performance 
(Conventional 
Intervention) 

Change in Patient 
Management 

soft tissue 
sarcoma) 

up PPV: 100% 
NPV: 70% 
Accu: 91.2% 
 

patients (5—initiated 
radiotherapy, 7—
received 
chemoradiotherapy, 8—
limb-sparing surgeries, 
8—surgeries followed by 
or preceded adjuvant 
radiotherapy).   

Various Sites         
Delivanis et 
al, 2017 [57] 

Retrospective 353 patients 
(adrenal 
masses) 

FDG 
PET/CT 

Unenhanced CT Pathology, 
clinical and 
imaging follow-
up, surgical 
information  

Malignancy 
SUVmax > 1.8 
Sens: 87% 
Spec: 84% 
PPV: 85% 
NPV: 86% 
SUVmax > 4.5 
Sens: 87% 
Spec: 69% 
PPV: 76% 
NPV: 83% 

Malignancy 
HU > 10 
Sens: 100% 
Spec: 33% 
PPV: 72% 
NPV: 100% 
 

NA 

Sheikhbahaei 
et al, 2017 
[58] 

Meta-analysis 12 studies (528 
patients with 
clinically 
suspected 
neurologic 
paraneoplastic 
syndromes) 

FDG PET 
or PET/CT 

NA Histopathology, 
imaging follow-
up 

Underlying 
malignancy 
Pooled Sens: 89% 
Pooled Spec: 83% 
Pooled +LR: 4.47 
Pooled –LR: 0.25 
Pooled DOR: 26.99 
AUC: 0.915 
Q test: 0.848 

NA NA 

Wang et al, 
2017 [59] 

Retrospective 128 patients 
who are being 
considered for 
cytoreductive 
surgery and 
hyperthermic 
intraperitoneal 
chemotherapy 
(peritoneal 
metastases) 

FDG 
PET/CT 

CT, MRI Histopathology, 
clinical and 
imaging follow-
up 

NA NA PET/CT provided 
definitive answers for 
36.3% (33/91) of 
patients with 
indeterminate lesions on 
CT/MRI (10—confirmed 
for surgery, 8—had 
surgery without 
hyperthermic 
intraperitoneal 
chemotherapy, 15—
avoided unnecessary 
surgery and referred for 
palliative therapy).  

Abbreviations: +LR: positive likelihood ratio; -LR: negative likelihood ratio; 11C-choline: carbon-11 choline; 18F-Choline: fluorine-18 choline;
 18F-FACBC: 18F fluciclovine; 18F‐NaF: 

18F-sodium fluoride; 68Ga-DOTA-(TATE, TOC): gallium-68-1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid-1-Nal3-octreotide; 68Ga-PSMA: 68Ga-PSMA: gallium-68-labeled 



35 

 

prostate-specific membrane antigen ligand with chelator HBED-CC; 99mTc: technetium-99m; 131I: iodine-131; ABVD: doxorubicin, bleomycin, vinblastine, and dacarbazine 

combination chemotherapy; Accu:  accuracy/staging accuracy; AUC: area under the curve; BEACOPPescalated: bleomycin, etoposide, adriamycin, cyclophosphamide, vincristine, 

procarbazine, and prednisone escalated regimen; BMB: bone marrow biopsy; BMAM: bone marrow aspirate/biopsy; CeCT: contrast-enhanced computed tomography; CI: confidence 

interval; CRC: colorectal cancer; DCE-MRI: dynamic contrast-enhanced magnetic resonance imaging; DLBCL: diffuse large B-cell lymphoma; DOR: diagnostic odds-ratio; DWI-MRI: 

diffusion-weighted magnetic resonance imaging; ER+: estrogen receptor-positive; EUS: endoscopic ultrasound; FIGO: International Federation of Gynecology and Obstetrics; FDG: 

2-fluoro-2-deoxy-D-glucose or fluorodeoxyglucose; FNAC: fine needle aspiration cytology; HER2+: human epidermal growth factor receptor 2 positive; HL: Hodgkin’s lymphoma; 

IPS: international prognostic score; ISRT: involved site radiation therapy; MDCT: multi-detector row computed tomography; MRI: Magnetic Resonance Imaging; NA: not 

applicable/not available; NAC: neoadjuvant chemotherapy; NET: neuroendocrine tumour; NHL: non-Hodgkin lymphoma; NPV: negative predictive value; NSCLC: non-small cell lung 

cancer; OR: odds ratio; OS: overall survival; PALN: pelvic/para-aortic lymph node; PET: positron-emission tomography; PFS: progression-free survival; PPV: positive predictive 

value; SCLC: small cell lung cancer; Sens: sensitivity; SLN: sentinel lymph node; SSTR: somatostatin receptor; Spec: specificity; SPECT: single photon emission computed 

tomography; US: ultrasound 

 

*p<0.05 

 


