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Diagnostic Usefulness of PET/CT for Pancreatic Malignancy

Sin Sil Park, M.D., Kyu Taek Lee, M.D.,, Kwang Hyuck Lee, M.D.,, Jong Kyun Lee, M.D.,
Seong Hyun Kim, M.D.*, Jun Young Choi, M.D.", and Jong Chul Rhee, M.D.
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Departments of Medicine, Radiology* and Nuclear Medicine T, Sungkyunkwan University School of Medicine, Seoul, Korea

Background/Aims: The purpose of this study was to evaluate the diagnostic usefulness of PET/CT for pancreatic
malignancy. Methods: We retrospectively analyzed medical records of 115 patients with pathologically diagnosed
pancreatic cancer between January 2003 to August 2008 who underwent abdominal CT and PET/CT examination
before histological confirmation. CT and PET/CT images were reviewed in single-blinded status and diagnostic
ability on primary pancreatic lesion, regional lymph node metastasis, and distant metastasis was evaluated. Results:
99 patients (86%) had malignant diseases including 91 cases of adenocarcinoma, and 16 patients (14%) benign
diseases. Only CA 19-9 value and SUV were significantly different between PET/CT positive and negative groups
(p=0.001, p<0.001). Sensitivity, specificity and positive predictive values (PPV) of both modality for pancreatic
lesion were same (94%, 62%, and 95%, respectively), and negative predictive values (NPV) were 67% on CT
and 57% on PET/CT. PET/CT correctly diagnosed 8 cases (6.9%) of falsely diagnosed pancreatic lesion on CT.
Nine cases (15.7%) of misdiagnosed lymph node metastasis on CT were correctly diagnosed on PET/CT. But,
there was no significant difference in the diagnosis of regional lymph node metastasis. 3 out of 29 cases of dis-
tant metastasis, except 2 cases of supraclavicular lymph node metastasis, were additionally diagnosed by PET/CT.
But, overall sensitivity of distant metastasis was significantly higher in CT (83% vs 69%, p=0.045). Conclusions:
Although PET/CT provided additional correct diagnoses in many cases, it showed fair diagnostic power for primary
pancreatic lesion and lymph node metastasis, and lower sensitivity for distant metastasis. Therefore, PET/CT should
be used as an supplementary modality of CT in diagnosing pancreatic malignancy. (Korean J Gastroenterol 2009;
54:235-242)
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Table 1. Patients Characteristics

Patients (n=115)

Mean age (range) 58 years (35-81)

Sex

Female (%) 42 (36)

Male (%) 73 (64)
Mean BMI (range) 22 (15-30)
Symptomatic patients (%) 98 (85)
History of diabetes mellitus (%) 36 (31)
Mean time interval between

CT and PET/CT (range) 11 days (0-60)

BMI, body mass index; CT, computed tomography; PET,
positron emission tomography.
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Table 2. Histopathologic Results

Results n (%)

Malignant 99 (86)
Adenocarcinoma 91
Endocrine carcinoma 7
PNET* 1

Benign 16 (14)
Serous cystadenoma 3
SPEN' 1
PanIN ' 2
Endocrine tumor 2
Desmoid tumor 1
Inflammation’ 7

HHAA 9] 69l #He] of4 FF Rcdell tH¥E PET/CTS] -84 237

W A AdFel 916(77.7%) % s A 2
vlol] oA WEH|9t 7491(6%)$F PNET (primitive neuroecto-
dermal tumor)7} 16l ARk A - AHFAE 349}
A HAedS E33E A5 6odlE E3Ble] 16991(14%)7F 9
% THTable 2).

Table 3. Clinical Characteristics and Laboratory Findings
according to the PET Results

PET benign PET malignant

(n=15) (-100)  Pvale

Age (range) 59 years 58 years 0.957
(43-68) 35-77)

Female (%) 6 (40%) 36 (36%) 0.764*
BMI+SD 22427 23+2.8 0.340
Symptomatic 11 (73%) 87 (87%) 0.164*
patients (%)
History ofdiabetes 4 27%) 32 (32%) 0.678*
mellitus (%)
Glucose level 96+25 113£36 0.084
(mg/dL)+SD
Total bilirubin 1.1+1.6 3+4.5 0.062
(mg/dL)+SD
Amylase 72437 130+84 0.668
(U/L)=SD
Lipase 132+340  174+345 0.172
(U/L)=SD
Median CA 19-9 13 (2-45) 135 (0.5-84,110) 0.002
(U/mL), range
Size (cm)*SD 32+1.4 3.7+2 0.709
Mean SUV£SD 22+1.4 7.5+5.7 <0.001

* Primitive neuroectodermal tumor.

T Solid pseudopapillary tumor.

T Pancreatic intraepithelial lesion 1.

¥ Chronic pancreatitis, reactive lymph node.

Table 4. Diagnostic Factors of CT and PET/CT

PET, positron emission tomography; SD, standard deviation;
SUV, standardized uptake value.

* Pearson Chi-Square test.

Mann-Whitney test to the other parameters.

Pancreas lesion* (n=99/112)

LN metastasis (m=37/57)

Distant metastasis (n=29/87)

CT PET/CT P CT PET/CT P CT PET/CT p

Sensitivity (%) 94 94 NS 41 22 0.070 83 69 0.045
Specificity (%) 62 62 NS 55 75 0.102 93 91 NS
PPV (%) 95 95 NS 63 62 NS 86 80 NS
NPV (%) 67 57 NS 33 34 NS 92 85 0.051
Accuracy (%) 92 90 NS 46 40 NS 90 84 NS

NS, not significant; PPV, positive predictive value; NPV, negative predictive value; CT, computed tomography; LN, lymph node.

*Exclude CT score 3 (n=3).
T Malignancy cases underwent surgery.

T Include liver, ovary, stomach, peritonium, lung base; exclude SCN metastasis (2 cases).
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Table 5. Patients with Falsely Diagnosed Cases in CT
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7r 67%, 92% 2
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No. Age/Sex Symptom CA 199 Suv CT score Pathology PET/CT

False negative

1 63/M + 77 6.4 1 Adenocarcinoma Malignant

2 68/M + 708 6.3 1 Adenocarcinoma Malignant

3 50/M + 241 5 2 Adenocarcinoma Malignant

4 60/M + 84 35 2 Adenocarcinoma Malignant
False positive

1 66/M + 5 0 4 Desmoid tumor Benign

2 68/M + 3 0 4 Pseudocyst Benign

3 62/M - 6 5.8 4 Pseudocyst Malignant

4 45M + 8 22 5 PanIN 1 Benign

5 63/M + 1,133 5.8 5 Reactive LN Malignant
CT score 3

1 43(F - 17 39 3 SPEN Benign

2 68/F + 31 4.4 3 PanIN 1 Malignant

3 57/F — 0.5 43 3 Endocrine tumor Malignant

M, male; F, female; SUV, standardized uptake, value; CT, computed tomography; SPEN, solitary pseudopapillary tumor.

Table 6. Patients with Falsely Diagnosed Cases in PET/CT

No. Age/Sex  Symptom CA 199 Suv PET/CT Pathology CT score

False negative

1 81/M - 65 Benign Adenocarcinoma 4
2 61/M + 429 4 Benign Adenocarcinoma* 5
3 59/M + 45 3 Benign Adenocarcinoma* 5
4 56/M + 10 3 Benign Adenocarcinoma 5
5 68/F + 30 Benign Adenocarcinoma* 5
6 55M + 7.7 Benign Adenocarcinoma 5
False positive

1 68/F + 31 4.4 Malignant PanIN 1 3
2 57/F — 0.5 43 Malignant Endocrine tumor 3
3 45/M + 254 4.8 Malignant Chronic pancreatitis 1
4 69'M + 56 45 Malignant Autoimmune pancreatitis 1
5 69'M — 267 44 Malignant Autoimmune pancreatitis 2
6 62/M - 6.2 5.8 Malignant Chronic pancreatitis 4
7 63/M + 1,133 58 Malignant Chronic pancreatitis 5

M, male; F, female, SUV, standardized uptake value;, PET, positron emission tomograpy; CT, computed tomography; Panln,

pancreatic intraepithelial neoplasm.

* Inoperable cases due to LN metastasis and local invasion or liver metastasis;
In three cases of outside PET/CT images, SUV was uncheckable.

& %
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Table 7. Additional Findings of CT and PET/CT

CT (n) PET/CT (n)
Pancreas lesion 9 8
LN metastasis 12 9
Distant metastasis 8 5%
Double primary ca. 0 2t
Total 29 24

CT, computed tomography; PET, positron emission tomograpy;
LN, lymph node; ca, cancer; SCN, supraclavicular lymph node.
* Including 2 cases of SCN metastasis.

T2 cases of thyroid cancer.
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