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a b s t r a c t 

Background: 68 Gallium-DOTATATE positron emission tomography–computed tomography (PET CT) has 

shown superior accuracy in detecting grade 1 and 2 neuroendocrine tumors over previous imaging 

modalities and was recently included in National Comprehensive Cancer Network guidelines. It remains 

unclear which patients benefit most from this imaging modality. We therefore reviewed our initial expe- 

rience with 68 Gallium-DOTATATE PET CT to evaluate its usefulness in diagnosing, staging, and surveilling 

neuroendocrine tumors. 

Methods: Records of patients who underwent 68 Gallium-DOTATATE PET CT from March to December 2017 

were prospectively evaluated. The primary endpoint was whether 68 Gallium-DOTATATE PET CT changes 

treatment in patients with neuroendocrine tumors. Descriptive statistics, Fisher exact tests, and nested 

logistic regressions were conducted. 

Results: A total of 50 consecutive patients were included. Of these, 41 patients (82%) had a biopsy- 

proven neuroendocrine tumor at the time of imaging. The remaining 9 patients (18%) had symptoms 

or biochemistry suggestive of a neuroendocrine tumor with negative cross-sectional imaging. 68 Gallium- 

DOTATATE PET CT changed management in 33 patients (66%). There were 24 patients with intermodality 

changes in management and 9 patients with intramodality changes in management. Patients with scans 

performed for staging had a higher likelihood of a change in management ( P = .006). 

Conclusion: Performing 68 Gallium-DOTATATE PET CT should be considered for staging and surveillance of 

neuroendocrine tumors because it is frequently associated with changes in management. 

© 2018 Elsevier Inc. All rights reserved. 
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Introduction 

Neuroendocrine cells, which are peptide-producing cells found

in many organs, can develop into a wide range of neuroendocrine

tumors (NETs), including gastrointestinal, pancreatic, bronchial,

lung, and thymic NETs, as well as medullary thyroid cancer,

pheochromocytoma, and paraganglioma. The incidence of NETs has
✩ Presented at the annual meeting of the American Association of Endocrine Sur- 

geons, Durham, NC, May 6–8, 2018. 
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een steadily increasing over recent decades and has recently been

eported to be as high as 5.86 per 10 0,0 0 0. 1 These tumor types

ere previously thought to be relatively indolent, but gastrointesti-

al and pancreatic NETs are now known to present with distant

etastases at the time of diagnosis in 40%–50% of cases. 2 

Traditional anatomic imaging via computed tomography (CT),

ltrasound, or magnetic resonance imaging (MRI) has been supple-

ented in NETs with 

111 In-DTPA-pentetreotide (Octreoscan), which

ses a radiolabeled somatostatin analogue to bind somatostatin re-

eptors 2 and 5, expressed on NET cells. 3 Octreoscan is limited

y low image quality, high radiation dose, and a 24-hour imag-

ng protocol. 3,4 Other functional imaging modalities, including fluo-

odeoxyglucose positron emission tomography scan, are ineffective

https://doi.org/10.1016/j.surg.2018.03.030
http://www.ScienceDirect.com
http://www.elsevier.com/locate/surg
http://crossmark.crossref.org/dialog/?doi=10.1016/j.surg.2018.03.030&domain=pdf
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t detecting well-differentiated and moderately differentiated NETs

ecause of the near-normal glucose turnover of these tumors. 5 

68 Gallium-DOTATATE PET CT ( 68 Ga-DOTATATE PET CT) uses a

adiolabeled somatostatin analogue to bind somatostatin receptor-

, which is expressed on the surface of well-differentiated and

oderately differentiated NETs. Unlike Octreoscan, it combines

unctional and anatomic imaging to produce a higher quality im-

ge with anatomic correlation of somatostatin receptor expression.

t has been used widely in Europe since the early 20 0 0s, was in-

luded in the most recent National Comprehensive Cancer Network

uidelines, and was approved for use in the United States by the

ood and Drug Administration (FDA) in 2017. 6 Its advantages over

ctreoscan include a radiation dose of 2.57 × 10 ̂ -2 mSV/MBq, 3

o 5 times lower than Octreoscan; a 45-minute scanning proto-

ol; and the ability to superimpose functional imaging on a thick-

ut CT scan. 7,8 Although 

68 Ga-DOTATATE PET CT has been shown

n multiple studies to be more accurate at detecting grade 1 and

 NETs than Octreoscan, the precise indications for use of 68 Ga-

OTATATE PET CT were not specified in the National Comprehen-

ive Cancer Network guidelines. 7,9 , 10 

The initial experience with 

68 Ga-DOTATATE PET CT at this ter-

iary care academic medical center was therefore reviewed to eval-

ate its usefulness in diagnosing, staging, and restaging NETs. This

tudy also examines whether specific patient or tumor factors pre-

icted a change in treatment management after the scan. 

ethods 

Rush University Medical Center is a 664-bed, tertiary care aca-

emic referral hospital located in Chicago, Illinois, with a multidis-

iplinary NET center. Rush University Medical Center obtained ac-

ess to 68 Ga-DOTATATE PET CT imaging in March 2017 as the first

enter in Illinois after the FDA approved it 6 months earlier. 

A database of 50 patients undergoing 68 Ga-DOTATATE PET

T imaging from March to December 2017 was prospectively

ompiled. Patient records were then retrospectively reviewed for

emographics, tumor characteristics, primary tumor site, scan

ndication, results, and postscan management. Occult primary tu-

ors were defined as biopsy-proven NETs with known metastatic

isease (eg, in the liver) but without a known primary tumor

ite. Patients were considered to have suspected NETs if they had

ymptoms or elevated biochemical markers (eg, chromogranin A

r metanephrines) consistent with a NET or pheochromocytoma.

hether treatment was changed was determined by chart review

omparison before and after the scan. Changes in management

ere further classified as intermodality changes (a change from 1

reatment modality to another [eg, surgery to systemic therapy])

r intramodality changes (a change within a treatment modality

eg, change in extent of surgery or from 1 chemotherapy agent to

nother]). 

Indications for ordering 68 Ga-DOTATATE PET CT included de-

ection of an occult primary tumor, staging or surveillance, clas-

ification of an indeterminate lesion, elevated serum biomarkers,

r NET-related symptoms. Surveillance and staging were treated

s 1 indication because all but 1 patient had never undergone
8 Ga-DOTATATE PET CT and, therefore, were being restaged with

he new technology as opposed to undergoing surveillance with

ther imaging modalities. Systemic therapies included somato-

tatin analogues, everolimus, sunitinib, capecitabine/temozolamide,

nd 

177 Lutetium Peptide Receptor Nucleotide Therapy (PRRT). 

All patients had at least 1 anatomic imaging modality (CT or

RI), within 6 months before 68 Ga-DOTATATE PET CT, which was

sed for comparison. The scan protocol was standardized by radi-

logy. A total of 5.4mCi ± 10% 

68 Ga-DOTATATE was administered

nto a peripheral vein 45 minutes before total body imaging with

 dedicated PET-CT scanner. Each patient was scanned from the
kull base to the midthigh and the scan was read by 1 of 2 board-

ertified nuclear medicine physicians. False positive scans were de-

ned as those that detected somatostatin-avid lesions that were

ater found to not be NETs on pathology. 

All patients underwent biochemical workup before 68 Ga-

OTATATE PET CT, including determination of chromogranin A or

lasma serotonin or urinary 5-HIAA levels. Symptoms attributed to

 NET included diarrhea, flushing, wheezing, palpitations, blurry

ision, and refractory hypertension in patients with suspected

araganglioma or pheochromocytoma. 

Descriptive statistics were calculated for age, sex, primary tu-

or location, tumor grade, tumor stage, indication for 68 Ga-

OTATATE PET CT, whether the patient had prior functional imag-

ng, the number of patients who had a change in management, the

umber with new lesions, and the number whose suspicious le-

ions were found to not be somatostatin-avid. 

Fisher exact tests were used to assess whether the following

ariables were associated with change in treatment management:

umor grade, tumor stage, the presence of known liver metastases,

rimary site of the tumor, indication for 68 Ga-DOTATATE PET CT,

nd whether the patient had prior functional imaging. Nested lo-

istic regression models were created with pre-imaging variables

hat were significant by Fisher exact tests. These models were

ompared with likelihood ratio tests. All analyses were conducted

n R 3.3.2. 11 The study was approved by the Rush University Med-

cal Center Institutional Review Board. Consent and Health Insur-

nce Portability and Authorization Act authorization were waived

ecause the study presented no more than minimal risk and used

ata collected solely for clinical purposes. 

esults 

In total, 50 consecutive patients were included, of whom 32

64%) were female. Median age was 59.5 years, with a standard

eviation of 10.1 years. There were 41 patients (82%) with a his-

ologically proven NET at the time of imaging. The most common

rimary tumor location was small intestine (15 patients), followed

y pancreas (8 patients). A total of 5 patients had histologic con-

rmation of a metastatic NET with an occult primary tumor. 

At the time of imaging, 9 patients (18%) had suspected NETs

ecause of elevated biochemical markers, symptoms, or both el-

vated biochemical markers and symptoms, with no tissue di-

gnosis and negative cross-sectional imaging. Of these patients,

 had greater than 2-fold elevated metanephrines and refrac-

ory hypertension, suspicious for pheochromocytoma or paragan-

lioma; the remainder had carcinoid symptoms, including 3 pa-

ients with elevated chromogranin A. Additional tumor character-

stics can be found in Table 1 . The most common indication for
8 Ga-DOTATATE PET CT was tumor staging or surveillance (30 pa-

ients, 60%; Table 2 ). 
68 Ga-DOTATATE PET CT changed management in 33 patients

66%). Intermodality changes in management occurred in 24 pa-

ients (73%). Intramodality changes in management occurred in 9

atients (27%; Table 3 ). 

Of the patients who had an intermodality change in manage-

ent, 9 patients who were previously under consideration for

esection were directed to somatostatin analogues (5), Yttrium-90

adioembolization (2), PRRT (1), or surveillance (1). Of these

atients, 7 were found to have either extrahepatic metastases

r more extensive liver disease than previously known; the re-

aining 2 had less disease than previously suspected ( Fig. 1 ).

ecause of the recognition that an operation could achieve an

dequate tumor debulking threshold without leaving significant

umor burden in situ, 3 patients with intermodality changes in

anagement were transitioned from systemic therapy to operative
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Fig. 1. Example of a patient with an occult primary tumor and liver metastases who had previously undergone several rounds of liver-directed Yttrium-90 treatment. 68 Ga- 

DOTATATE positron emission tomography–computed tomography ( PET CT) revealed a small intestinal primary; new rib, scapula, and vertebral metastases; and the known 

liver metastasis ( A , B , D ). Neither the primary tumor nor the bone metastases were symptomatic or seen on CT scan ( C ). He was then referred for 177 Lutetium Peptide 

Receptor Nucleotide Therapy (PRRT) because of the small amount of liver disease in a patient who had previously undergone liver-directed therapy, and the larger burden of 

skeletal metastases. This represents an intermodality change, from planned surgical resection to PRRT. 
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management of liver metastases based on 

68 Ga-DOTATATE PET CT

findings ( Fig. 2 ). 

In total, 4 of the 9 intramodality changes in management rep-

resented changes in operative planning to include additional liver

lesions not seen on cross-sectional imaging or newly discovered

occult primary tumors ( Fig. 3 ). The other 5 intramodality changes

in management represented changes in surveillance strategies in

patients who were discovered to have suspicious lesions that re-

quired additional workup. Of these patients, 4 underwent MRI of

suspicious bone lesions and 1 underwent endoscopy for a suspi-

cious stomach lesion. Bone metastases were discovered in 2 pa-

tients on MRI. 

On univariate analysis, indication and the presence of previ-

ously known liver metastases were associated with the scan chang-

ing treatment management ( P = .02 and .03, respectively). On mul-

tivariate analysis, 68 Ga-DOTATATE PET CT was significantly more

likely to be associated with a change in management if it was per-

formed for staging or surveillance compared to other indications

(OR 6.5, CI 1.7–24.7, P = .006). There was no significant relationship

between tumor grade, tumor stage, the primary site of the tumor,

or previous functional imaging and change in management after
68 Ga-DOTATATE PET CT ( P values ranged from .43 to .99). 

New lesions were detected in 27 patients (54%; Table 4 ;

Figs. 1 –4 ). Lesions suspicious for disease on anatomic imaging
ere not 68 Ga-DOTATATE PET CT–avid in 6 patients (19%). Of the

 occult primary tumors (40%), 2 were located by 68 Ga-DOTATATE

ET CT; both were found in the small intestine. None of the 9 scans

erformed for diagnosis in patients with biochemical markers or

ymptoms suggestive of a NET showed 

68 Ga-DOTATATE avidity. It

as recommended that 10 patients (20%) undergo an operation

fter 68 Ga-DOTATATE PET CT. Recurrence was detected in 3 of 5

atients (60%) who had previously undergone curative resection

nd were thought to be disease-free at the time of 68 Ga-DOTATATE

ET CT based on biomarkers, cross-sectional imaging, and symp-

oms. All 3 patients experienced a change in management. 

False positive lesions were found in 2 patients (4%) on 

68 Ga-

OTATATE PET CT. The first patient had carcinoid-like symptoms

ith negative cross-sectional imaging and normal biomarkers. A

omatostatin-avid lesion on 

68 Ga-DOTATATE PET CT was detected

n fundus of the stomach; endoscopy revealed a polyp without NET

eatures or dysplasia on biopsy. The second patient was thought

o have a pancreatic NET on CT but had an equivocal endoscopic

ltrasound-guided biopsy. She had a negative 99 Tc Sulfur scan

or splenule and subsequently underwent 68 Ga-DOTATATE PET CT,

hich demonstrated uptake in the pancreatic tail, corresponding

ith the lesion on CT. Laparoscopic distal pancreatectomy was

erformed, but pathology revealed an intrapancreatic accessory

pleen. 
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Fig. 2. Example of a patient with a grade 1, stage IV ileal neuroendocrine tumor (NET) who had previously undergone resection of both the primary tumor and segment 

I liver metastases and who was found to have extensive liver metastases on surveillance magnetic resonance imaging (MRI) ( A ). 68 Ga-DOTATATE PET CT was performed to 

evaluate the patient for potential 177 Lutetium Peptide Receptor Nucleotide Therapy (PRRT) treatment. He was found to have disease limited to the liver amenable to debulking 

without extrahepatic disease ( B , C ) and underwent multiple parenchymal sparing liver resections and intraoperative tumor ablations. This represents an intermodality change, 

from planned PRRT to surgical resection. 
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Of the patients who underwent 68 Ga-DOTATATE PET CT, 66% ex-

erienced changes in management, and 54% had new lesions de-

ected. Specific factors associated with a change in treatment plan

fter 68 Ga-DOTATATE PET CT included the presence of known liver

etastases and the scan being performed for staging or surveil-

ance. 

Previous studies have found that 68 Ga-DOTATATE PET CT

hanges treatment plans in 16–71% of patients. 6,7 , 9,12 The largest

ublished series of 68 Ga-DOTATATE PET CTs, which consists of

,258 scans since 2005 in 728 patients in the United Kingdom, re-

orts change in management in 40.9% of patients. 12 That rate is

ower than the rate of treatment changes reported here, possibly

wing to the relatively high number of patients who underwent

ultiple 68 Ga-DOTATATE PET CT scans in that study. All patients

n our study were undergoing their first 68 Ga-DOTATATE PET CT at

his center, unlike many European studies, which include patients

ho receive regular 68 Ga-DOTATATE PET CT scans for surveillance.

ecause change in management depends on clinicians’ perception

f disease burden, it is possible that 68 Ga-DOTATATE PET CT is

ore likely to alter management the first time it is used. 

A meta-analysis found that intermodality changes in manage-

ent occurred in 77% of patients whose management changed af-

er 68 Ga-DOTATATE PET CT, similar to the 73% rate reported here. 6 
atients were 3 times more likely to be referred from operative

o nonoperative management based on their scan results as vice

ersa. 68 Ga-DOTATATE PET CT’s ability to reveal new metastatic

ites that lead clinicians to consider a patient to be a better candi-

ate for medical management, as illustrated by the case in Fig. 1 ,

ikely contributes to the high rate of intermodality changes in man-

gement. 

The superiority of 68 Ga-DOTATATE PET CT over Octreoscan was

emonstrated in a prospective study of 131 patients who under-

ent both imaging modalities. In total, 95% of known neuroen-

ocrine lesions were detected by 68 Ga-DOTATATE PET CT compared

ith 45% for anatomic imaging and 30.9% for Octreoscan. 9 Lesions

ere detected in 65% of patients with carcinoid symptoms and

egative biochemical testing; 40% of these lesions were not de-

ected by other imaging. 9 Comparison with Octreoscan was not

ossible with our cohort because relatively few patients underwent

ctreoscan within 1 year of 68 Ga-DOTATATE PET CT. 

The rate of false positive results in this study was found to

e 4%, slightly higher than the 1.1% reported in the largest 68 Ga-

OTATATE PET CT series and the 1.2% reported in the initial ef-

cacy study in the United States. 7,12 The rate remains low, how-

ver, and will likely decrease with a larger sample size. False

ositives were classified on a patient level, and not on a lesion

evel, because many lesions were never biopsied. It was recognized

hat some somatostatin-avid lesions, such as a thyroid nodule and
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Fig. 3. Example of a patient with a previously resected small intestinal NET who had postoperative persistent mild lymphadenopathy thought to be reactive, as well as 

a liver segment 3 lesion thought to be a hemangioma ( A ). 68 Ga-DOTATATE positron emission tomography–computed tomography ( PET CT) showed a somatostatin-positive 

lesion in the left lobe of the liver ( B ) and multiple avid mesenteric lymph nodes with a possible recurrence at the anastomotic site ( C ). She was also incidentally found 

to have somatostatin-avid lesions in the breast and axilla ( D ); further workup revealed invasive ductal carcinoma of the breast. She underwent treatment of her breast 

cancer, followed by re-resection of the anastomosis, mesenteric lymph nodes, and segment 3 liver lesion. All lesions were confirmed to be NET on final histopathology. This 

represents an intramodality change, as the operation now included a liver resection. 

Fig. 4. Example of a patient with a completely resected stage I, grade 2 atypical lung carcinoid who had no evidence of disease recurrence on anatomical imaging 1 year 

after surgery ( A ). A 68 Ga-DOTATATE positron emission tomography–computed tomography ( PET CT) performed for surveillance found an isolated lesion in her right scapula 

suggestive of a metastasis ( B ) that was not seen on the corresponding computed tomography (CT) scan ( A ). She underwent percutaneous microwave ablation of this isolated 

lesion by interventional radiology. This represents an intermodality change, from somatostatin antagonist to microwave ablation. 
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Table 1 

Patient and tumor characteristics, as known prior to 68 Ga-DOTATATE PET CT 

Patient / tumor characteristic Number of patients ( n = 50) (%) 

Primary tumor site 

Small intestine 15 (30) 

Pancreas 8 (16) 

Occult primary 5 (10) 

Rectum 4 (8) 

Stomach 3 (6) 

Lung 3 (6) 

Colon 1 (2) 

Thymus 1 (2) 

Liver teratoma 1 (2) 

Suspected NET without diagnosis 9 (18) 

Symptoms only ∗ 2 (4) 

Biochemical markers only ∗ 2 (4) 

Symptoms and biochemical markers ∗ 5 (10)å

Grade 

Grade 1 22 (44) 

Grade 2 15 (30) 

Grade 3 0 

Stage 

Stage I 8 (16) 

Stage II 3 (6) 

Stage III 6 (12) 

Stage IV 24 (48) 

Liver metastases 20 (40) 

Functional tumors 29 (58) 

Prior functional imaging 13 (26) 

∗ These patients had no evidence of a neuroendocrine tumor on cross- 

sectional imaging. 

Table 2 

Indication for 68 Ga-DOTATATE PET CT 

Indication Number of patients ( n = 50) (%) 

Staging/surveillance 30 (60) 

Symptoms 10 (20) 

Elevated biomarkers 10 (20) 

Indeterminate lesion 7 (14) 

Occult primary tumor 5 (10) 

Note: Patients could have multiple indications for 68 Ga- 

DOTATATE PET CT (ie, surveillance plus elevated biochemical 

profile). 

Table 3 

Management after 68 Ga-DOTATATE PET CT was performed 

Change in management Number of patients 

( n = 50) (%) 

Total change in management 33 (66) 

Intermodality change in management 24 (48) 

Surgery 3 (6) 

Medical management (eg, somatostatin 

antagonist) 

7 (14) 

PRRT 6 (12) 

Yttrium-90 radioembolization 4 (8) 

Surveillance 2 (4) 

Percutaneous microwave ablation 2 (4) 

Intramodality change in management 9 (18) 

Change in extent of surgery 4 (8) 

Change in type of surveillance 5 (10) 

Table 4 

Location of newly detected lesions on 68 Ga-DOTATATE PET CT 

Location Number of patients ( n = 50) (%) 

Liver 11 (22) 

Bone 9 (18) 

Mesenteric lymph nodes 8 (16) 

Abdominal wall / soft tissue 6 (12) 

Small intestine 3 (6) 

Lung 3 (6) 

Thoracic lymph nodes 3 (6) 
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reast mass, were unlikely to be NETs, but still required additional

orkup; these were not considered false positives. A prior series of

atients with NETs who underwent 68 Ga-DOTATATE PET CT found

hat 11% of patients had somatostatin uptake in the thyroid; 3 of

hese 28 patients were later found to have papillary thyroid can-

er. 13 Physiologic uptake can be found in other organs expressing

omatostatin receptors, such as the spleen, adrenal, pituitary, as

ell as the uncinate process and head of the pancreas. 3,7 Physi-

logic uptake in the pancreas (especially the uncinate process) is

 particular area of concern, as somatostatin receptors are primar-

ly expressed in islet cells, which can give the appearance of focal

ptake and therefore be misinterpreted as a tumor. 14 

The rate of false negative results was 2%, consistent with the

ate of 2.3% reported in the largest series. It is unclear whether any

f the 9 patients with clinical suspicions for a NET and a negative
8 Ga-DOTATATE PET CT will eventually be found to have a NET. 

Up to 35% of patients with symptoms, biomarkers, or imag-

ng suspicious for NETs without a tissue diagnosis have been re-

orted to have a NET detected on 

68 Ga-DOTATATE PET CT, and de-

ection rates for pheochromocytoma and paraganglioma have been

eported to be up to 96%–98%. 15–18 Guidelines from the Society of

uclear Medicine and Molecular Imaging have proposed that the

se of 68 Ga-DOTATATE PET CT is appropriate in patients with bio-

hemical evidence and symptoms of NET without evidence of a tu-

or on cross-sectional imaging because a negative scan could po-

entially exclude a NET diagnosis. 19 None of the 9 scans performed

or diagnosis in this study—including those performed for patients

ith suspected pheochromocytoma—resulted in a true positive, al-

hough negative scans in 3 patients were considered sufficient

vidence to exclude a NET diagnosis. The patients in this study

ith negative cross-sectional imaging and 

68 Ga-DOTATATE PET CT

ut positive biochemical markers could have had falsely elevated

iochemical workups that led us to believe they had NETs or

heochromocytomas. Further study, including a larger sample size,

s necessary to evaluate whether 68 Ga-DOTATATE PET CT should

e obtained in a patient with symptoms, cross-sectional imaging,

r elevated biomarkers suspicious for NET. 
68 Ga-DOTATATE PET CT has been reported to detect NET recur-

ences in 46% of patients who have previously undergone resection

ith no evidence of residual disease and in 27% of the subgroup

f patients who had no suspicion of recurrence. 20 Unsuspected

isease was found in 3 of the 5 patients who had undergone

rior resection with no clinical suspicion of disease at the time

f scanning, and all 3 of these patients subsequently experienced

 change in management. This high rate of asymptomatic re-

urrence in previously resected patients perhaps suggests that

atients should consider undergoing regular surveillance with
8 Ga-DOTATATE PET CT, although the precise indications and

iming of surveillance warrants further investigation. 

Limitations of this study include its retrospective nature, the

ecessarily small sample size for a new technology recently

pproved by the FDA, and the blurring of the distinction be-

ween staging, restaging, and surveillance indications. Although

ll patients had anatomic imaging, only one quarter had recent

unctional imaging, so direct comparison with Octreoscan was not

ossible. In addition, the short length of follow-up in this study

imits conclusions about 68 Ga-DOTATATE PET CT’s potential effect

n survival. Finally, no guidelines exist recommending a treatment

equence for metastatic NET; therefore, some treatment decisions

ay vary by clinicians and center, which would influence the

ercentage of patients undergoing a change in management after
8 Ga-DOTATATE PET CT. The aim of this study was not to deter-

ine whether certain treatment options should be applied instead

f or before others, but rather to describe changes in management

s they occurred after 68 Ga DOTATATE PET CT was performed in a

ingle institution. 
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Despite these limitations, we found that in our center, 68 Ga-

DOTATATE PET CT was associated with a change in treatment man-

agement in the majority of patients with NETs. Further research

should focus on determining optimal timing of 68 Ga-DOTATATE

PET CT usage in NET patients. 
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Dr James Howe (Iowa City, IA): Xavier, great job of

etting DOTATATE up and running at your institution and

arefully reviewing your results so we can all learn from

ou. 

The sensitivity of these scans is so high that a lot of our pa-

ients have widespread bony metastases that we never realized, or

hey may have extrahepatic disease. 

My question is whether you use the presence of bony metas-

ases to keep you from doing cytoreductive liver surgery? 

A second question is about false positives. I was curious about

ow many false positives you had in your group, and what you do

bout possible false positives in the uncinate process of the pan-

reas? How do you do further workup when you see uptake in the

ead of the pancreas? 

Dr Xavier Keutgen : I would say that extrahepatic disease

hould not be an actual contraindication to perform cytoreduc-
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I will refer to Dr Chen’s poster, in which we analyzed over

0,0 0 0 stage IV patients in the NCDB database. We specifically

ooked at those that had debulking surgery with only liver metas-

ases and those with extrahepatic metastases. We found that even

hough their survival with extrahepatic metastasis was not as good

s liver-only, it was still vastly better than no surgery. 

The fact is that we don’t have any good systemic therapies to

reat their liver disease so I would not say to a patient that has

xtrahepatic disease that we shouldn’t debulk them. 

Regarding the uncinate process of the pancreas, we know that

hat’s a common false positive location. I think it depends a

ittle bit on your radiologist and how experienced they are in

eading those scans. Initially, I connected our radiologist with a

adiologist at the National Institutes of Health in order to try

nd understand what represents a false positive and what does

ot. 

So in regards to the uncinate process, if they have a primary

umor somewhere else and I know where it is, I would not work

t up further if my radiologist tells me they have little suspicion. If

t’s an unknown primary, then maybe. 

Dr Janice Pasieka (Calgary, AB): Xavier, thank you very much.

ust to follow up on what James is saying, what percentage of your

ohort had unsuspected bony metastases or disease outside of the

bdominal cavity? What is the number we are going to be looking

t? 

Dr Xavier Keutgen : I don’t know that number right now, but I

ould guess it’s probably around 20%. 

Dr Rodney Pommier (Portland, OR): 
My question has to do with the patients who had no biopsy-

roven tumor. Every time I am asked to speak at a large patient

onference, there are many that come up to me afterwards and

ay that they know we find these difficult primaries 90% of the

ime and ask me to operate because nobody has found their tu-

or. I have to point out to them that I found these primaries in

eople that had incontrovertible biochemical proof that they had

ne. The fact that a surgeon couldn’t find it only reinforces the pa-

ient’s belief that they must have a neuroendocrine tumor. 

I have gotten calls from medical examiners because people have

ctually died during angiography being done to hunt for these tu-

ors. I send them a bunch of pictures of neuroendocrine tumors,

nd none of these patients had anything found at their very thor-

ugh autopsies either. 

So did the negative Gallium DOTATATE scans stop their pursuit?

id it convince them that they don’t have a tumor? 

Dr Xavier Keutgen : That’s a great question. It applies to per-

aps 5 or 6 patients in the study for whom we did a Gallium

OTATATE. It was actually for suspicion of pheochromocytoma. It’s

ot the traditional population that you think of. So for those pa-

ients, I would say that if you have a negative scan (in the setting

f 2- to 4-fold elevation of metanephrines) you likely do not have

 tumor. 

In terms of all the other NET patients, I agree with you.

OTATATE is good, but it’s not as good as having your hands in

he abdomen and feeling it. Sometimes the tumors are so small

ou can’t see them. I know very well about your series. So I do

ot think that a negative DOTATATE should stop you from doing

n operation or from trying to find the tumors 1 way or another. 
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