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Abstract
Background: Pancreatic malignancies encompass a heterogenous group of disorders, with poor prognosis at
diagnosis. Traditionally, conventional computed tomography (CT) has been used for diagnosis, staging, and fol-
low up. However, this technique lacks functional information; and is limited in diagnosis of occult pancreatic dis-
ease. Hybrid imaging in the form of positron emission tomography (PET)/CT provides a potential avenue for early
detection and subsequent appropriate therapy.
Case Presentation: A 60-year-old male, with a history of abdominal aortic aneurysm which was repaired, came
with a complaint of 2 months history of back pain, radiating to the front. The pain was relieved on leaning for-
ward, and aggravated by lying on his back. CT angiography of the abdomen was done, which revealed a con-
cealed aortic aneurysm and a significant atrophy of the pancreatic tail. The serum cancer antigen (CA) 19-9 was
elevated (50.0 U/mL, reference range 0.0–37.0 U/mL). At this juncture, the PET scan done revealed no discernible
abnormalities. Patient was put on close follow-up in view of the rising trend of CA 19-9 levels. Three months
following the initial scans, a repeat 18F-FDG (fluorine 18 fluorodeoxyglucose) PET/CT revealed an FDG-avid lesion
at the neck of the pancreas on PET without perceptible changes on the correlated CT. A Whipple’s procedure
ensued, with histopathological examination findings of pancreatic adenocarcinoma.
Conclusion: This article discusses the role of PET/CT in the early diagnosis of inconspicuous pancreatic lesions;
which could have averted immediate medical therapy.
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Introduction/Background
In the past, computed tomography (CT) was the standard
imaging method in assessment of pancreatic lesions, in ad-
dition to ultrasound.1–3 It became the preferred imaging
method for obvious reasons; fast image acquisition,
ability in depicting the entire organ imaged with good
resolution, and multiplanar as well as postprocessing
capabilities. However, it remained as a form of structural
assessment.1–3 No information on the function of the or-

gans could be extracted from the images acquired. In re-
cent years, combined positron emission tomography
(PET) and CT exploiting fluorodeoxyglucose (FDG)
have been widely utilized as the standard of care in med-
ical practice, particularly when either structural or func-
tional information is inadequate to make a diagnosis.
This case report documents the value of PET/CT as op-
posed to conventional CT alone as a potential tool for
presurgical treatment planning.
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Case Report/Presentation
A previously well 60-year-old male, who had a history
of aorto-biiliac grafting for an incidental finding of ab-
dominal aortic aneurysm, came to the hospital with
complaints of episodes of back pain. He reports these
unprovoked episodes of back pain to be slightly re-
lieved when leaning forward, while worsened when
he lies down on his back. It was initially tolerable,
only to recur more frequently. Initial blood investi-
gations only revealed slightly elevated fasting blood
glucose levels. All other blood investigations were unre-
markable. In view of the previous surgery and current
complaint, a CT angiography of the abdomen was
done, which revealed an atrophic pancreatic tail with-
out conspicuous mass density. There was no evidence
of hepatobiliary calculous disease. A serum cancer an-

tigen (CA) 19-9 was ordered, which was elevated at
50.0 U/mL. 18F (fluorine 18)-FDG PET/CT showed
no abnormal uptakes (Fig. 1). He was advised to be
closely followed up; taking into account the elevated
serum CA 19-9 level with no obvious imaging evidence
of pathology, despite being symptomatic. After 3
months, a repeat PET/CT was done, along with another
serum CA 19-9. CT showed unchanged findings from
the previous scan, however, unexpectedly PET revealed
a focal area of increased uptake at the neck of the pan-
creas (Fig. 2). Serum CA 19-9 was elevated compared
with baseline, at 70.0 U/mL. A possible diagnosis of
pancreatic malignancy was considered. After thorough
discussion with the patient, a decision was made to
pursue surgical resection. Patient underwent a Whip-
ple’s procedure. Gross specimen showed a fibrotic

FIG. 1. Conventional CT, PET, and PET/CT fusion images (pre). (A) Conventional CT in axial section at the level
of the pancreas showing an atrophic pancreatic tail. No discernible mass lesion present. (B) PET image in
coronal section, displaying normal physiological uptake; note that no abnormal FDG-avid focus is present
at the pancreatic region. (C) PET/CT fusion image (axial section), also at the level of the pancreas showing no
abnormal uptake at the pancreatic region. Note the incidental finding of left simple renal cyst (arrow). CT,
computed tomography; FDG, fluorodeoxyglucose; PET, positron emission tomography.
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nodule, measuring *5 · 5 mm at the pancreatic neck.
The peritoneal washing cytology was negative, with no
extra-glandular and lymph node involvement. Com-
plete resection with clear surgical margins was achieved,
and histopathological examination confirmed adeno-
carcinoma of the neck of the pancreas.

Discussion
Pancreatic lesions encompass a wide group of disorders
which may be benign or malignant. The importance of
timely diagnosis is crucial to ensure a successful, sal-
vageable surgical treatment. Pancreatic malignancies
are known to carry a poor prognosis at the time of
diagnosis. Pancreatic ductal adenocarcinoma is the
fourth leading cause of cancer-related death in men

and women, and the second most common cause of di-
gestive cancer-related death.1,2

This peculiar case documents the potential value of
combined PET/CT in a microscopic disease; which
was not readily disclosed on CT. He was symptomatic
with an unexplained elevated serum CA 19-9. The in-
cremental value of FDG-PET in this case confirmed its
usefulness in tracking early metabolic changes that
underpin the cellular reprogramming and the altered
glucose metabolism. Therefore, structural-based tech-
niques, for example, CT or magnetic resonance imag-
ing would hamper the signaling of the functional
changes.4 PET, in combination with CT, alerted us
to the exact etiology; which turned out being an ade-
nocarcinoma of the pancreatic neck. Taking into

FIG. 2. Conventional CT, PET, and PET/CT fusion images (post) (A) Conventional CT in axial section at the level
of the pancreas showing an atrophic pancreatic tail. No discernible mass lesion present. This is essentially
similar to the previous CT study (Fig. 1A). (B) PET image in coronal section, displaying an FDG-avid focus at
the region of the pancreas (arrow). Note that this was not present on previous study (Fig. 1B). (C) PET/CT
fusion image (axial section), at the level of the pancreas, displaying an FDG-avid focus (arrow) corresponding to
the region displayed on the PET image (B).
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account the poor prognosis of pancreatic malignan-
cies when eventually diagnosed, hybrid imaging serves
as an early and life-saving imaging method; such as in
this instance.

However, conventional imaging methods are not
without value. Diehl et al. showed that the utilization of
helical CT allows detection of pancreatic malignancy in
97% of cases.5 Dual phase helical CT arterial portography
is shown to be superior to conventional angiography
when assessing resectability of pancreatic malignancies;
and that the combination of these two methods may in-
crease diagnostic accuracy.6 Local tumor resectability is
still best assessed via conventional CT; but the addition
of 18F FDG PET may alter clinical management of pa-
tients suspected to have pancreatic malignancy.7

In retrospect, we postulated a few reasons that possi-
bly contributed to the diagnosis made at 3 months fol-
lowing the initial PET/CT. Serum CA 19-9 is only
specific in 75% of patients with pancreatic cancer,
while it is raised in 10% of benign conditions. Lesions
measuring less than 2 cm may not be readily detected
by CT, and in those which do measure more than
2 cm, about 10% of pancreatic adenocarcinomas appear
isoattenuating at contrast enhanced CT.1 Small volume
lesions below PET resolution may not be identifiable.
Our patient had a 5 · 5 mm lesion at 3 months, which
suggests that at initial scan, it may have been smaller;
thus not detected on PET/CT.

The heterogeneity of pancreatic tumors, for example,
neuroendocrine tumors, equates to a protracted clinical
course and late presentation, in which case conven-
tional CT may not be useful in targeting primary
changes.8 In this particular case, PET/CT has been
shown to be able to detect occult lesions on conven-
tional imaging such as CT, as the hypermetabolism as-
sociated with tumors can occur before anatomical
changes are evident.9 In advanced cases with metasta-
sis, PET/CT is proved invaluable in sparing patients
from unnecessary surgery.10 Multiple studies have
demonstrated the sensitivity of PET/CT being higher
as opposed to standard cross sectional imaging for
detecting distant metastasis.3 In situations where treat-
ment has been instituted, PET/CT also proves to be a
valuable method in evaluating response, assessment
of disease recurrence, and in prognostication.11,12

However, the application of PET/CT as an imaging
modality in occult pancreatic malignancies is not without
limitations. A study by Yasuda et al. reported an incident
rate of newly diagnosed pancreatic cancer at 0.3%.13 Some
of the known attributes of FDG-negative pancreatic le-

sions include neuroendocrine tumor cell lineages and
small volume lesions below PET resolution, which ham-
per timely diagnosis.14 A recent meta-analysis reports
PET as being a valuable diagnostic and predictive tool
for pancreatic cancer; its value in staging remains to be
proved.15 Non-FDG PET utility, for example, 68 Ga-
DOTA NOC—a marker for somatostatin receptor tumors
would complement the shortcomings of FDG PET. This is
where clinical suspicion plays a central role. A high index
of suspicion may render the physician to closely monitor
and schedule more frequent interval imaging.

Conclusion
The role and value of hybrid imaging in the form of
PET/CT is promising; providing both structural and
functional information to the treating clinician. This al-
lows portrayal of objective imaging evidence of incon-
spicuous pancreatic lesions, enabling institution of
curative therapy. However, recognition of the potential
limitations and pitfalls needs to be addressed and ac-
knowledged in guiding treatment strategies.
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Abbreviations Used
18F ¼ fluorine 18

68 Ga-DOTA NOC ¼ 68Ga-labeled [1,4,7,10-tetraazacyclododecane-
1,4,7,10-tetraacetic acid]-1-Nal3-octreotide

CA 19-9 ¼ cancer antigen 19-9
CT ¼ computed tomography

FDG ¼ fluorodeoxyglucose
PET ¼ positron emission tomography
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