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This study had two purposes: to optimize the semiquantitative
interpretation of 18F-fluorodeoxyglucose (FDG) PET scans in the
diagnosis of pancreatic carcinoma by analyzing different cutoff
levels for the standardized uptake value (SUV), with and without
correction for serum glucose level (SUV3|UC);
and to evaluate the
usefulness of FDG PET when used in addition to CT for the
staging and management of patients with pancreatic cancer.
Methods: Sixty-five patients who presented with suspected
pancreatic carcinoma underwent whole-body FDG PET in addi
tion to CT imaging. The PET Â¡mageswere analyzed visually and
semiquantitatively using the SUV and SUVgiuc.The final diagno
sis was obtained by pathologic (n = 56) or clinical and radiologie
follow-up (n = 9). The performance of CT and PET at different
cutoff levels of SUV was determined, and the impact of FDG PET
in addition to CTon patient management was reviewed retrospec
tively. Results: Fifty-two patients had proven pancreatic carci
noma, whereas 13 had benign lesions, including chronic pancre
atitis (n = 10), benign biliary stricture (n = 1), pancreatic complex
cyst (n = 1) and no pancreatic pathology (n = 1). Areas under
receiver operating characteristic curves were not significantly
different for SUV and SUVg,uc.Using a cutoff level of 3.0 for the
SUV, FDG PET had higher sensitivity and specificity than CT Â¡n
correctly diagnosing pancreatic carcinoma (92% and 85% versus
65% and 61%). There were 2 false-positive PET (chronic pancre
atitis, also false-positive with CT) and 4 false-negative PET (all
with true-positive CT, abnormal but nondiagnostic) examinations.
There were 5 false-positive CT (4 chronic pancreatitis and 1
pancreatic cyst) and 18 false-negative CT (all with true-positive
FDG PET scans) examinations. FDG PET clarified indeterminate
hepatic lesions or identified additional distant mÃ©tastases(or
both) in 7 patients compared with CT. Overall, FDG PET altered
the management of 28 of 65 patients (43%). Conclusion: FDG
PET is more accurate than CT in the detection of primary tumors
and Â¡nthe clarification and identification of hepatic and distant
mÃ©tastases.The optimal cutoff value of FDG uptake to differenti
ate benign from malignant pancreatic lesions was 2.0. Correction
for serum glucose did not significantly improve the accuracy of
FDG PET.Although FDG PET cannot replace CT in defining local
tumor extension, the application of FDG PET in addition to CT
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alters the management in up to 43% of patients with suspected
pancreatic cancer.
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ancreatic ductal adenocarcinoma is the fourth leading
cause of cancer death in the United States and is increasing
in incidence. Only 3% of newly diagnosed patients will
survive 5 y. Pancreaticoduodenectomy
improves 5-y sur
vival to >20%, with a 2%-3% mortality in patients carefully
selected for the procedure (7).
Diagnosis, clinical staging and treatment of pancreatic
carcinoma remain difficult. Suspicions of pancreatic cancer
are often raised by sonography or CT findings, including
the presence of a low-attenuation pancreatic mass and
dilatation of the pancreatic duct or biliary tree (to both). CT
is the most common diagnostic imaging modality used in the
preoperative diagnosis of pancreatic cancer. This technique
can also assess vascular involvement and invasion of
adjacent organs (2^f). Unfortunately, interpretation of CT is
sometimes difficult in mass-forming pancreatitis or in ques
tionable findings, such as enlargement of the pancreatic
head without definite signs of malignancy. Other anatomic
imaging modalities, including sonography, endoscopie retro
grade cholangiopancreatography
(ERCP) and MRI have
similar limitations. Endoscopie sonography allows detailed
images of the head and body of the pancreas and permits
biopsy (5). However, it does not allow evaluation of the
entire body to detect unsuspected mÃ©tastases. Although
CT-guided fine-needle biopsy may provide a tissue diag
nosis, this technique may suffer from significant sampling
error and cause complications, including necrotizing pancre
atitis (6).
In this setting, functional imaging may provide a more
accurate means of delineating benign versus malignant
pancreatic disease. The glucose analog l8F-fluorodeoxyglucose (FDG) is a radiopharmaceutical
that allows direct
evaluation of glucose metabolism with PET. Most malignan-
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cies, including pancreatic carcinoma, show increased glu
cose utilization as a result of an increased number of glucose
transporter proteins and increased hexokinase and phosphofructokinase activities (7-9). Published evidence suggests

uncinate process (but no discrete low-attenuation mass) in the
setting of distant mÃ©tastaseswere also considered positive for
pancreatic carcinoma. Enlargement of the pancreatic head without
definite signs of malignancy was classified as benign. Hypoattenu-

that the overexpression of glucose transporters by malignant
pancreatic cells contributes to the increased uptake of FDG
by these neoplasms (10,11). A potential role for FDG PET in
imaging pancreatic carcinoma has been reported (12-18).
FDG PET imaging usually is interpreted semiquantitatively
using the standarized uptake value (SUV), which estimates
fractional FDG uptake by tumor. The increased rate of
glucose intolerance exhibited by patients with pancreatic
pathology represents a potential limitation of this modality
in the diagnosis of pancreatic cancer because elevated serum
glucose levels decrease FDG uptake by competitive inhibi
tion. This has led some investigators to suggest that the SUV
be corrected according to serum glucose level (19-21).
The purposes of the current study were twofold: first, to
optimize the semiquantitative interpretation of FDG PET
scans in the diagnosis of pancreatic carcinoma by analyzing
different cutoff levels for the SUV, with and without
correction for serum glucose level (SUVg!uc);and second, to
evaluate the usefulness of FDG PET when used in addition
to CT for the staging and management of patients with
pancreatic cancer.

ating masses with calcifications and pseudocysts without additional
findings were considered typical for chronic pancreatitis and
classified as benign.
Twenty-two patients presented with CT of the abdomen per

MATERIALS AND METHODS
Patient Population
Sixty-five consecutive patients (33 men, 32 women; age range
36-80 y, mean age 60 Â±20 y) with suspected pancreatic carcinoma
who underwent both FDG PET and CT were included in the study.
In all cases, PET imaging was performed within a 1-mo interval
ofCT.
The final diagnosis was obtained by pathology in 56 patients.
Tissue was obtained during surgical exploration in 33 patients
(including 5 patients with benign disease), by CT or endoscopie
sonographically guided fine-needle biopsy in 20 patients (positive
for malignancy) and by cytologie brushings obtained during ERCP
in 3 patients (positive for malignancy). In 9 patients, the diagnosis
was established with clinical and radiologie follow-up. Two of
these patients were diagnosed by CT with unresectable disease and
died within a few weeks of imaging studies. Seven patients had no
definite evidence of malignancy. These patients have remained
clinically stable, with no evidence of malignant disease over a
6-mo follow-up period.
CT
For scans performed in our institution, helical CT scans of the
abdomen were obtained with 5-mm collimation and a table speed
of 5 mm/s (pitch 1 or 2) after oral contrast administration and 30 s
after intravenous contrast administration (150 mL at 3 mL/s) and
then again during the portal phase to examine the liver. The images
were reconstructed with 5-mm thicknesses. The CT scans were
interpreted with the clinical information available by two radiolo
gists who were experts in body imaging but unaware of the PET
scan findings. CT scans showing a discrete low-attenuation mass in
the pancreas were considered positive for pancreatic carcinoma.
CT scans showing diffuse enlargement of the pancreatic head or

formed at outside institutions. These studies were not repeated.
Three of these CT examinations were performed with the same
technique used in this study. Although the CT technique may have
varied for the other 19 patients, CT imaging in these patients was
not repeated because intravenous contrast was identified in the
superior mesenteric vein, and pancreatic parenchyma! enhance
ment was present.
PET
FDG PET was performed with an EC AT 933/08/16 tomograph
(Siemens, Iselin, NJ), which has eight ring detectors that simulta
neously collect images in 15 planes, each 8-mm thick. The axial
field of view of this system is 12.8 cm. The reconstructed resolution
is 6.5 X 6.5 X 8.0 mm (full width at half maximum) when
measured with a line source in nonscattering media and data were
reconstructed with a ramp filter (22). Patients were required to fast
for at least 4 h before PET scanning. The patients were scanned
with as many sequential images as necessary to include the entire
thorax, abdomen and pelvis. Transmission images were obtained
for 10 min per bed position to correct for photon attenuation using a
68Ge ring source. After the intravenous administration of 370 MBq
(10 mCi) FDG, emission images were acquired for 15 min per bed
position. The uptake period between FDG injection and the
beginning of the emission scanning was approximately 60 min.
Patients were moved for the uptake phase, and accurate reposition
ing of the patient between transmission and emission scanning was
performed using laser marks. The arms were elevated and not in the
field of view. The images were reconstructed with a filtered
backprojection using a Hamming filter with a cutoff frequency
of 0.5.
Both attenuation-corrected and non-attenuation-corrected
im
ages were interpreted visually by two expert nuclear medicine
physicians. Clinical information was used in addition to CT scans
for localization of the pancreatic head to differentiate between
abnormal uptake in the head of the pancreas and physiologic uptake
in an adjacent loop of bowel. Visual analysis was performed using
background liver uptake as a reference (uptake greater than liver
background corresponding to the head of the pancreas on CT was
considered malignant). The attenuation-corrected
images were
analyzed semiquantitatively, using the SUVs by the physician who
performed the visual interpretation. Although visual analysis is
often satisfactory for clinical interpretation, semiquantitative analy
sis can be helpful when the size of the lesion is known. In this study,
it was also performed to compare the effect of correcting the uptake
for serum glucose levels using receiver operating characteristic
(ROC) analysis. For the semiquantitative analysis, regions of
interest (ROI) measuring 1.0 Â±0.5 cm2 were drawn over the areas
of maximum activity in each lesion. The SUV was calculated as:
SUV = (activity in ROI in uCi/mL)/(injected dose in mCi/
weight in kg).
The analysis was also performed with the SUV corrected for the
serum glucose level:
SUV[glllc,= SUV X serum glucose level/100.
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The serum glucose level was measured just before the adminis
tration of FDG to each patient. The SUV was not corrected for
partial-volume effect in small lesions.
Parallel analyses were performed using cutoff values of >2.0
and 2:3.0, respectively. PET images were considered positive when
a focus of increased uptake was identified in the region of the
pancreas, with an SUV greater or equal to these values. Patient 12
had a serum glucose level of 176 mg/100 mL and was the first
patient with an elevated serum glucose level and a false-negative
PET scan. All subsequent patients with a serum glucose level of
>150 mg/100 mL on the day of study received regular insulin
intravenously by boluses of 2-10 U every 15 min up to 15 U or
until the serum glucose level dropped below 150 mg/100 mL. In
these 6 patients, among whom were 3 known diabetics, the serum
glucose level fell below 150 mg/100 mL and was >70 mg/100 mL
at the end of the PET study. The serum glucose level used to
calculate the SUVg|uc was the level obtained just before FDG
injection.
Statistical Analysis
Results were expressed as mean Â±SD, and comparison was
performed using the Mann-Whitney test for two samples. The
comparison between SUVs and SUVghK.was completed using the
ROC analysis, and the area under the curve was calculated. All tests
were two-sided, and differences were considered statistically
significant when P < 0.05.
RESULTS

The prevalence of pancreatic carcinoma was 80% in our
series of patients, which is in the same range (59%-100%)
as published series (12-18).
The dimensions of the malignant pancreatic lesions were
measurable in 49 of 52 patients. Tumor sizes were assessed
from surgical specimens when available (n = 16) and
otherwise by CT (n = 22). Size as measured by endoscopie

sonography was used only for patients who had no surgery
and in whom lesions were not well defined on CT (n = 11).
The sizes ranged from 0.5 to 5 cm (14 lesions < 2 cm, 15
lesions were 2â€”4cm and 20 lesions s 4 cm).
The serum glucose levels from these 65 patients ranged
from 49 to 176 mg/100 mL (94 Â±26 mg/100 mL [mean Â±
SD]) at the time of FDG injection. Eleven patients were
treated for diabetes (8 with pancreatic carcinoma, 3 with
benign lesions). Ten patients had serum glucose levels of
>120 mg/100 mL (8 with pancreatic carcinoma, 2 with
pancreatitis), but only 3 of these had known diabetes
mellitus. Figure 1 shows the ROC curves of FDG PET using
the SUV and the SUVg|UC.The area under the curve was
slightly higher for SUVgluc (area = 0.9812) compared with
the uncorrected SUV (area = 0.9238), but the difference was
not statistically significant. Therefore, SUV without correc
tion for serum glucose level was used in the analysis.
The distribution of SUV in benign and malignant pancre
atic lesions is shown in Figure 2. The SUV was 5.1 Â±2.6
(mean Â±SD) for the malignant lesions and 0.85 Â±1.7 for
the benign lesions. This difference was statistically signifi
cant (P < 0.0001). The SUV for malignant lesions ranged
from 2.2 to 15. Normal pancreas and most benign lesions
(n = 10) had low levels of FDG uptake. Only 3 of 10
patients with chronic pancreatitis had FDG uptake, with
SUVs of 2.4, 3.0 and 4.9. In the population of patients in this
study, a value of 2.0 for the cutoff level of SUV was
equivalent to the visual analysis. Increasing the value of the
cutoff level to diagnose a malignant lesion will decrease the
number of false-positive but will increase the number of
false-negative studies. Values between 2.5 and 3.5 have been
shown to be optimal for differentiating benign from malig-
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uptake. Areas under curves are not statisti
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FIGURE 2. Distribution of standardized uptake values (SUVs)
for benign and malignant pancreatic lesions. Horizontal lines
represent cutoff levels of SUVs of 2.0 and 3.0, respectively.

nant lesions in other organs (23,24). In this study, we
analyzed the effects of using a cutoff level of 2.0 versus 3.0
on the sensitivity, specificity, accuracy and predictive values
ofFDGPET.
The sensitivity, specificity, accuracy and predictive values
of CT and of FDG PET used in addition to CT are listed in
Table 1, with cutoff SUVs of 2.0 and 3.0, respectively. CT
diagnosed pancreatic carcinoma correctly in 34 of 52
patients and diagnosed benign lesions correctly in 8 of 13
patients. Of the 5 false-positive and 18 false-negative CT
examinations, all were true-positive on FDG PET imaging.
The false-positive CT studies showed mass-forming pancre
atitis and a complex cyst. Among the false-negative CT
examinations, 12 patients had malignant lesions < 2 cm. An
example of a patient with a pancreatic carcinoma that was
false-negative on CT but correctly diagnosed on FDG PET is
shown in Figure 3.
When a cutoff level of 2.0 for the SUV was used to define
TABLE 1
FDG PET and CT in the Detection of Pancreatic Carcinoma
Using SUV Cutoff Levels of 2.0 and 3.0

Modality

TP

CT
34
FDG PET
Cutoff level of
SUV 2.0
52
Cutoff level of
SUV 3.0
48

FN TN

18

FP

85

SEN
(%)

SPE
(%)

NPV
(%)

PPV
(%)

ACC
(%)

65

61

31

87

65

0

10

3

100

77

100

94

95

4

11

2

92

85

73

96

91

FDG = 18F-fluorodeoxyglucose;
SUV = standardized uptake
value; TP = true-positive; FN = false-negative; TN = true-negative;
FP = false-positive; SEN = sensitivity; SPE = specificity; NPV =
negative predictive value; PPV = positive predictive value; ACC =
accuracy.
Lesions of all sizes in 65 patients were included.

FIGURE 3. Axial CT (A and B) and PET (C) images of 37-y-old
man who presented with biliary obstruction. CT of abdomen
shows dilatation of intrahepatic biliary system and of common
bile duct (A, arrow). No definite mass is seen in pancreatic head
(B, arrow). PET scan reveals focus of FDG uptake (C, arrow,
SUV = 3.0) corresponding to pancreatic head on CT image,
which led to pancreaticoduodenectomy. Pathologic examination
of specimen revealed 0.5-cm pancreatic carcinoma in pancreatic
head.

a positive FDG PET scan, there were no false-negative but
three false-positive FDG PET scans in patients with chronic
pancreatitis.
Using a cutoff level of 3.0 for the SUV, FDG PET
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identified 48 of 52 patients with pancreatic carcinoma and 11
of 13 patients with benign lesions. There were 2 falsepositives identified with PET, showing focal FDG uptake in
chronic pancreatitis (SUVs = 3.0 and 4.9). There were 4
false-negative PET scans in patients with poor FDG uptake
in pancreatic carcinomas (SUVs = 2.2, 2.2, 2.4 and 2.6).
Among these patients with 4 fai se-negati ve PET scans, 1 had
insulin-dependent diabetes mellitus and a serum glucose
level of 111 mg/100 mL, and another had a serum glucose
level of 176 mg/100 mL without known diabetes.
Four patients who received insulin had true-positive PET
scans, 1 a true-negative PET scan and 1 a false-negative PET
scan.
Using a cutoff level of 3.0 instead of 2.0 for the SUV
decreased the sensitivity of PET from 100% to 92%, the
negative predictive value from 100% to 73% and the
accuracy from 95% to 91%. However, the specificity was
increased from 77% to 85% and the positive predictive value
from 94% to 96%.
Table 2 shows the tumor stage of 49 of 52 patients with
pancreatic carcinoma and lists the results of staging accord
ing to the modality used. Three patients with limited disease
by imaging criteria refused surgery and therefore could not
be staged definitively. Stage II disease is characterized by
extrapancreatic extension, stage III by lymph node involve
ment and stage IV by distant mÃ©tastases.Extrapancreatic
extension was diagnosed on CT in 7 patients who had no
surgery and by surgical exploration in 3 patients. FDG PET
provided no information regarding the presence or absence
of extrapancreatic extension. Both CT and PET performed
poorly in detecting lymph node involvement. MÃ©tastases
were diagnosed both on CT and PET in 10 of 21 patients,
and PET revealed hepatic mÃ©tastasesnot seen or equivocal
on CT or distant mÃ©tastases(or both) unsuspected clinically
in 7 additional patients. In these 7 patients, the distant

TABLE 2

Staging According to Modality Used in Patients with
Pancreatic Carcinoma
Stage

CT

PET

Surgery
only

Total*

1II
extension)III(N1)IV
(extrapancreatic
(M1)Total67f1102460217*25^_3104â€”610122149Â§

'Total = total number of patients with disease in each stage.
fCT showed vascular invasion in 7/49 (14%) patients, not seen on
PET.
Ã•PETshowed mÃ©tastasesin 7/49 patients (14%), not seen or
indeterminate on CT. In 2 of these patients, CT showed unresectable
vascular invasion. Therefore, use of PET avoided unnecessary
surgery in 5 patients.
Â§Threepatients refused therapy and could not be staged accu
rately.
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mÃ©tastaseswere confirmed by biopsy or another imaging
modality. Liver mÃ©tastasesequivocal on CT were all con
firmed by biopsy or surgery. Figures 4 and 5 show examples
of such patients. In 4 patients, neither CT nor PET imaging
showed evidence of mÃ©tastases,and surgical exploration
showed carcinomatosis in 3 patients and a small liver
metastasis in 1 patient.
PET facilitated surgical planning in 20 of 65 (30%)
patients by identifying a focus of tumor in the pancreas in 18
patients who had negative or indeterminate CT results and
by clarifying the benign nature of CT-indeterminate liver
lesions (< 1 cm) in 2 patients. PET helped avoid unnecessary
surgery in 8 of 65 (13%) patients by identifying unsuspected
liver or distant mÃ©tastases(or both) in 5 patients with
otherwise resectable disease and by clarifying the benign
nature of pancreatic lesions seen on CT in 3 patients
(pancreatitis and benign complex cyst).
DISCUSSION

The preoperative differentiation between malignant and
benign lesions in patients with suspected pancreatic carci
noma remains a diagnostic challenge. The traditional imag
ing modality used to evaluate these lesions is CT, which is
relatively insensitive in detecting pancreatic cancers < 2 cm
in size. In contrast to the inherent limitations of this
anatomic imaging modality, functional imaging using FDG
PET appears to represent a significant advance in the
detection and staging of pancreatic malignancy.
This study shows that metabolic-based imaging with FDG
PET is extremely useful in the detection of pancreatic
carcinoma. We found that the sensitivity (92%), specificity
(85%) and accuracy (91%) of FDG PET in this setting are in
the same range as those reported by other investigators, who
reported sensitivities of 85%-100%, specificities of 67%99% and accuracies of 85%-93% (12-18). As in these
studies, we found that the performance of FDG PET is
superior to that of CT, with accuracies of 91% and 65%,
respectively (12-14). However, the sensitivity and specific
ity of CT in our study may be low because of the criteria
used. Equivocal findings on CT, such as an enlarged
pancreatic head without definite lesion and without addi
tional evidence of malignancy, were classified as benign,
whereas such findings may have been classified as malignant
in other studies, such as that of Diehl et al. (3). Three
patients were classified as false-negative on CT because the
only anomaly was mild nonspecific enlargement of the head
of the pancreas. Had they been classified as true-positive, the
sensitivity, positive predictive value and accuracy of CT
would have improved from 65% to 71%, 87% to 94% and
65% to 69%, respectively, values that are still below those of
the FDG PET performance.
One limitation of the current study involves the nonuniformity of technique used in the 22 CT studies performed at
outside institutions. The overall accuracy of CT in this study
was 65%. For the 22 scans performed at outside institutions,
this accuracy dropped to 50% compared with 72% for the 43
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FIGURE 4. (A) PET Â¡mageswithout attenuation correction of 59-y-old woman with biliary obstruction and lesion in head of pancreas
on CT (not shown). PET Â¡mages(transverse, top left; coronal, bottom; sagittal, right) show uptake in pancreatic head as expected
(arrow) but also show focus of increased FDG uptake in liver consistent with small metastasis (arrowhead). (B) Thin-cut repeat CT
scan shows equivocal lesion in that location (arrowhead). Lesion was explored, and small metastasis was proven by pathology.

patients scanned according to the protocol at this institution.
However, even when the analysis is limited to those patients
undergoing helical CT in this institution, the 91% accuracy
rate observed for FDG PET proves superior. There is a
statistically significant difference between these two groups
(P = 0.017), and the power of this test is about 80%, with a
type 1 error of 5%.
Some benign inflammatory lesions, including chronic
active pancreatitis with abscess formation, can accumulate
FDG and result in false-positive interpretations on PET

images (25-29). Other lesions that have been reported with
false-positive images are serous cystadenoma and retroperitoneal fibrosis (13-15). In addition, small lesions that suffer
from partial volume averaging can lead to false-negative
interpretation (i.e., small ampullary carcinomas) (30).
In evaluating patients with pancreatic pathology, glucose
intolerance represents another important factor that may
influence the accuracy of FDG PET. FDG competes with
glucose for cellular transport, and high serum glucose levels
competitively inhibit FDG uptake by malignant cells (19-

â€¢
,

FIGURE 5. PET images without attenuation correction (A) and CT scan (B) of 50-y-old man, known alcohol and drug abuser, who
presented with right upper quadrant pain and worsening back pain. PET images (transverse, top left; coronal, bottom; sagittal; right)
show uptake in pancreas consistent with malignant lesion (not shown) but also show focus of increased FDG uptake in right
paravertebral muscle (arrow). When first interpreted, CT scans showed enlargement of pancreas, intrahepatic biliary tree dilatation
and dilatation of common bile duct. Only retrospective examination of CT scan revealed necrotic lesion in that location (arrow).
Percutaneous biopsy revealed metastasis.
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27). Studies have shown a lower sensitivity in hyperglycÃ© CONCLUSION
mie compared with euglycemic patients (13,17). For ex
The optimal cutoff level of SUV to differentiate benign
ample, in a study of 106patients with a prevalence of disease from malignant pancreatic lesions was 2.0. PET successfully
of 70%, Zimny et al. (17) found that FDG PET had a detected primary pancreatic tumors not detected by CT in 18
sensitivity of 98%, specificity of 84% and accuracy of 93% of 65 (28%) patients. PET cannot assess extrapancreatic
in a subgroup of euglycemic patients compared with 63%, extension and cannot replace CT in the preoperative evalua
86% and 68%, respectively, in a subgroup of hyperglycÃ©mie tion of patients with suspected pancreatic carcinoma. Both
patients. However, this was not confirmed in the study by PET and CT were poor predictors of regional nodal involve
Friess et al. (76). False-negative studies for the evaluation of ment. Whole-body PET allowed detection of unsuspected
pancreatic cancer have been reported previously in patients distant mÃ©tastases
and helped clarify the nature of equivocal
with insulin-dependent diabetes mellitus. In the current lesions on CT. Overall, the use of FDG PET in addition to
study, the presence of elevated serum glucose levels or CT altered the surgical management in up to 43% of the
diabetes mellitus (or both) may have contributed to false- patients by identifying or clarifying the malignant or benign
negative interpretation, especially when a cutoff SUV level nature of the pancreatic lesion in 30% and by identifying
or by clarifying the benign
of 3.0 was used. However, we found that correction of the unsuspected distant mÃ©tastases
SUV for serum glucose levels did not significantly improve nature of CT-indeterminate lesions in 13% of the patients.
the accuracy of FDG PET in the diagnosis of pancreatic
carcinoma, confirming data from another study (31). In this
regard, the rigorous attempts to normalize serum glucose
levels before PET imaging may have had some impact on
our rate of false-negative scans.
SUV results might have been better if the values had been
corrected for partial volume. Among the 14 patients with
tumors < 2 cm, 7 had tumors of 2 cm, 4 had tumors > 1.5
cm and three had tumors < 1.5 cm. All of these patients had
SUVs > 3.0. Correction for partial volume would not have
influenced the data in this study.
FDG imaging allows evaluation of the entire body
without additional radiation to the patient, allowing identifi
cation of distant mÃ©tastases.CT of these regions may be
performed subsequently to provide anatomic correlation and
guide tumor-directed therapy. In this study, PET was espe
cially helpful in clarifying the nature of CT-indeterminate
liver lesions and in identifying unsuspected distant mÃ©tasta
ses.
FDG PET significantly influenced surgical strategy in up
to 43% of patients by clarifying the benign nature of a
pancreatic or hepatic lesion seen on CT, by revealing
mÃ©tastasesthat were unsuspected clinically in apparently
resectable patients (n = 5) or by identifying primary tumors
not identified by CT (n = 18). A similar impact has been
reported on the surgical management of colorectal carci
noma by this group (23,32) and by other investigators
(33-38).
It is well known that functional imaging does not have the
same resolution and landmarks as anatomic imaging. PET
cannot evaluate local extension of the tumor and the
relationship of the tumor with surrounding vessels. There
fore, functional imaging is always additional and complemen
tary to anatomic imaging in patients considered for surgery.
In addition, FDG uptake normally present in the gastrointes
tinal tract can sometimes be difficult to differentiate from an
adjacent pancreatic lesion. Careful correlation between PET
and anatomic imaging is necessary to verify that an area of
increased uptake corresponds anatomically to the pancreas.
1790
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