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Abstract

Proper interpretation of PET-CT images requires
knowledge of the normal physiological distribution of
the tracer, frequently encountered physiological variants,
and benign pathological causes of FDG uptake that can
be confused with a malignant neoplasm. In addition, not
all malignant processes are associated with avid tracer
uptake. A basic knowledge of the technique of image
acquisition is also required to avoid pitfalls such as
misregistration of anatomical and scintigraphic data.
This article reviews these potential pitfalls as they apply
to the abdomen and pelvis of patients with cancer.
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Since the introduction of combined positron emission
tomography-computed tomography (PET-CT) in
approximately 2003, there has been a rapid increase in its
use for imaging abdominal malignancy. Many radiolo-
gists with relatively little formal training in radionuclide
imaging are now involved in reporting PET-CT studies
and many others radiologists have frequent exposure to
PET-CT at multidisciplinary meetings. Therefore, a
working knowledge of PET-CT and its potential pitfalls
is now essential for the safe practice of abdominal radi-
ology. When PET was introduced in the late 1990s, many
of the potential pitfalls related to difficulties with local-
ization of 18F-fluorodeoxyglucose (FDG) uptake. Tracer
localization was performed on the basis of its relation to
normal structures that take up FDG and by side-by-side
comparison with CT or magnetic resonance images. This
approach was generally accurate, but most radiologists

who were involved in reporting studies during the tran-
sition from PET to PET-CT would admit that lesion
localization became much more precise and hence diag-
nostic confidence much greater with the combined
modality. In particular, differentiation of physiological
activity from pathological uptake is easier with PET-CT.
A review of the PET-CT literature showed a consequent
incremental increase in diagnostic accuracy across a
range of tumors of 10%–15% compared with PET alone
[1]. In patients with colorectal cancer, Cohade et al.
demonstrated a 50% decrease in lesion characterization
as ‘‘equivocal or probable’’, a 30% increase in ‘‘definite’’
lesion characterization, and a 25% increase in ‘‘definite’’
lesion localization [2]. However, the introduction of
PET-CT has brought new potential pitfalls. In this re-
view we describe and illustrate some of these pitfalls of
abdominal PET-CT, considering first those that relate to
the technology itself and then some issues that are spe-
cific to different organs and tumor types.

Technology-specific pitfalls

Misregistration

Misregistration refers to the incorrect superimposition of
PET and CT data on a fused image, resulting in the
potential for an abnormality to be ascribed to the wrong
structure. This can be due to breathing, patient motion,
bowel motility, or distension of the bladder and can
cause false-positive or false-negative PET findings when
radiotracer is superimposed on the wrong anatomical
structure [3].

Respiratory motion during scanning causes the most
prevalent artifact in PET-CT imaging. Because of the
long acquisition time of a PET scan, it is acquired while
the patient is freely breathing. The final image is hence an
average of many breathing cycles. On the other hand, a
CT scan is usually acquired during a specific stage of the
breathing cycle. This difference in respiratory motion
between PET scans and CT scans can cause misregis-
tration on PET-CT images. This affects structures close
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to the diaphragm more than those in the lower abdomen
and pelvis. In clinical practice, it most often causes dif-
ficulties in differentiating activity in the liver and adja-
cent structures. In one study of 300 patients imaged for a
variety of cancers, 6 patients had hepatic lesions incor-
rectly reported as right basal lung lesions [4]. When this
type of misregistration is recognized as a possibility, it
can be very helpful to view the PET images alone (and in
particular the non-attenuation-corrected images that
have no input from the CT component of the study) to
determine the relationship of focal uptake to the normal
uptake in the liver (Fig. 1). The presence or absence of
any basal pulmonary nodule or extrahepatic mass on the
CT component of the study is also useful for distin-
guishing hepatic or extrahepatic abnormalities.

Normal free breathing for the acquisition of CT scans
has been found to improve image registration and reduce
artifacts, but has poorer image correlation due to free-
breathing artifacts and reducing lesion conspicuity on
CT due to motion artifact [5]. However, the use of
breath-hold imaging has distinct advantages in terms of
CT scan quality, particularly in improved visualization
of pulmonary abnormalities. Our current practice is to
instruct the patient to breathe gently throughout both
components of the study.

Patient motion is minimized by (a) instructing patient
not to move during the study, (b) placing them in a
comfortable position before the start of the study, and (c)
having the patients empty their bladder before the start
of the study. The imaging component of most PET-CT

studies can now be completed in approximately 25 min.
Most patients can keep their arms above their head for
this length of time, but if there is doubt about this it is
often best to let them leave their arms by their side, as
artifacts due to this are typically less troublesome than
those due to gross movement during the study. Bladder
filling is inevitable during image acquisition, and this
results in minor misregistration in many patients (Fig. 2),
but this pitfall is readily recognized. Bowel peristalsis and
positional change also occurs during image acquisition
and this results in further potential for misregistration,
particularly in the small bowel. Limited studies exist on
the use of antiperistaltic agents such as N-butylscopol-
amine in PET imaging, but they have predominantly
addressed its effect on FDG uptake rather than bowel
motility and misregistration [6]. There is scope for fur-
ther research in this area; at present we do not administer
antiperistaltic agents.

Attenuation correction artifacts

Attenuation correction refers to manipulation of the
PET data to produce an image that takes into account
the greater attenuation of photons that arise from deeper
structures in the body or pass through highly attenuating
structures such as bone on their route to the detector. It
is generally achieved by applying an attenuation map to
the PET data, derived from the CT image (after correc-
tion for the different photon energies used in both
modalities). Attenuation correction artifacts can occur

Fig. 1. A On the axial PET-CT
image there appears to be an
area of increased uptake within
the caudate lobe. B However,
there is no anatomical
abnormality seen on the CT. C
When the sagittal non-corrected
PET images are reviewed, the
area of increased uptake is
inferior to the liver. D This area
corresponds to a lymph node
(arrow) inferior to the caudate
lobe.
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where there are highly attenuating objects in the path of
the CT beam, such as hip prostheses, metallic stents,
high-density drainage tubes, and contrast-enhanced ves-
sels. The CT-derived attenuation map corrects (or over-
corrects) photopenic areas adjacent to high-attenuation
structures at CT and makes them appear hypermetabolic
on the attenuation-corrected PET images. These artifacts
can easily be identified by comparing the attenuation-
corrected images with the uncorrected images. If the
uptake adjacent to a high-attenuating structure, e.g., a
metal hip prosthesis, is an artifact, then the uncorrected
images will show it as a photopenic region even though it
may appear to have increased tracer uptake on the cor-
rected images [7].

Fig. 2. A An axial fused image through the pelvis shows
apparent avid FDG accumulation in small bowel loops. B A
sagittal fused image demonstrates that this is due to bladder
filling during the study.

Fig. 3. A Normal mottled tracer uptake in the liver on
axial fused PET-CT. B The lack of any focus of tracer
uptake in the liver on an MIP image is useful for confirming
normality of the liver in this patient with a bronchogenic
carcinoma.

S. McDermott, S. J. Skehan: Pitfalls of abdominal PET-CT 57



Truncation

Truncation artifacts in PET-CTare due to the difference in
size of the field of view between the CT (50 cm) and the
PET (70 cm) tomographs. These artifacts are frequently
seen in large patients or in patients scanned with arms
down, such as in the case of melanoma and head and neck
indications. When the patient extends beyond the CT field
of view, the extended part of the anatomy is truncated and
consequently is not represented in the reconstructed CT
image. This, in turn, results in no attenuation correction
value for the corresponding region in the PET emission

Fig. 4. A Apparent focal accumulation of tracer in the right
lobe of the liver (arrow) on an axial fused PET-CT image is
due to ‘straight-line artifact’ (arrowhead) on the MIP image
(B). The linear activity extends beyond the liver. Similar
linear artifacts are visible in the pelvis in this patient
(arrows).

Fig. 5. A There are two small lesions with typical features of
liver metastases seen on the hepatocyte phase of MRI with
liver-specific contrast medium. B These lesions were not
detected on PET-CT.
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data, hence introducing a bias on the PET attenuation-
corrected images that underestimates the standardised
uptake values in these regions. Truncation also produces
streaking artifacts at the edge of the CT image, resulting in
an overestimation of the attenuation coefficients used to
correct the PET data. This increase in attenuation coeffi-
cients creates a rim of high activity at the truncation edge,
potentially resulting in misinterpretation of the PET scan
[8]. In practice, these artifacts are avoided by recognizing
that they may occur and by relatively effective image
reconstruction algorithms that extrapolate the CT atten-
uation data to areas not included in the field of view.

Organ and tumor-specific pitfalls

FDG uptake is not specific for neoplastic processes; it
accumulates physiologically in various normal organs,

including the gastrointestinal tract, urinary tract, brown
fat, and gonadal tissues. False-positive FDG uptake can
also occur at PET-CT due to granulomatous disease,
abscess, post-surgical changes, post-radiotherapy, for-
eign body reaction, or inflammation (e.g., in diverticuli-
tis, gastritis, or arteriosclerosis).

There are also several neoplasms that are frequently
not hypermetabolic and thus not FDG avid, leading to
false-negative results. These cancers include certain renal
cell cancers and lymphomas, hepatocellular carcinomas,
cholangiocarcinomas, neuroendocrine tumors, colonic
mucinous adenoacarcinomas, prostate carcinomas, and
carcinoid tumors.

Liver

Liver activity is usually mildly intense with a uniformly
mottled appearance. This quantum mottle is particularly
pronounced on axial images and relates to the relatively
small number of photons that generate a PET image
comparedwith aCT image. It can sometimes be difficult to
determine whether irregular uptake in the liver is due to
quantummottle or to metastatic disease. A useful rule-of-
thumb in this regard is that focal areas of uptake that are
clearly visible on the rotating maximum intensity projec-
tion (MIP) PET image are usually true lesions, while those
that are not visible on this image are generally due to image
noise (Fig. 3). In addition, absence of any corresponding
abnormality on appropriately enhanced CT images, or
more usefully on more sensitive hepatocyte-specific con-
trast enhanced MRI, is usually an indication that a ques-
tionable area of abnormal FDG uptake is spurious.

Another artifact that can cause false-positive FDG
uptake in the liver is due to an image reconstruction arti-
fact where two ‘‘bed positions’’ meet. The PET component
of a PET-CT body study is usually acquired in 4–6 incre-
ments of about 15 cm each. The final whole body image is

Fig. 6. A CT imaging in a patient who was treated with
chemotherapy for metastatic cancer reveals two liver lesions.
Both lesions were cold on PET-CT (B).

Fig. 7. Two focal areas of increased FDG uptake in the
spleen of this patient with breast cancer were shown to be
due to sarcoidosis at splenectomy.
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generated by software ‘‘stitching’’ of these images. This
can result in focal areas of apparent FDG accumulation
on axial images (Fig. 4). The key to identifying this artifact
again lies in observing the rotating MIP image, which
demonstrates the linear nature of the abnormality. The
abnormality is also usually only visible on one axial sec-
tion and does not correspond with any abnormality on
anatomical imaging. It is thought to be due to increased
image noise towards the edge of each volume of data.

The sensitivity of PET-CT for detecting malignancy
reduces with small lesions, particularly when they are less
than 1 cm in diameter (Fig. 5). Therefore, a lack of FDG
uptake in such lesions should not be interpreted as evi-
dence that they are benign.

Up to 30%–50% of hepatomas are reported to lack
FDG avidity [9]. For cholangiocarcinoma the sensitivity
of PET was 85% for the detection of malignancies with a
mass-forming morphology, but only 18% for the detec-
tion of cancers with an infiltrating morphology [10]. A
more recent article using PET-CT found no significant
difference in the accuracy of the technique for diagnosis
of mass-forming, infiltrating and intraductal types of
cholangiocarcinoma, with sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV),
and accuracy of PET-CT in primary tumor detection
were 84.0%, 79.3%, 92.9%, 60.5%, and 82.9%, respec-
tively [11]. In essence, the positive predictive value of
PET-CT is high, but malignancy should not be confi-

Fig. 8. A On a fused PET-CT
image there is increased uptake in
the left retrocrural region, which
could be mistaken for uptake
within a retrocrural lymph node.
However, there is no evidence of
a mass in this region on the CT
image (B) and there is a
characteristic pattern of uptake
throughout the thoracic paraspinal
and supraclavicular regions on the
PET image (C), consistent with
brown fat.
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dently ruled out on the basis of negative FDG uptake for
both hepatoma and cholangiocarcinoma.

Necrotic and mucinous metastatic adenocarcinomas
are also known to be poorly FDG avid [3]. Hepatic
colorectal metastases treated with chemotherapy (par-
ticularly with the newer antiangiogenic agents) fre-
quently lack FDG uptake in spite of demonstration of
residual viable tumor at the time of resection (Fig. 6).
Therefore pre-operative planning for liver resection
should be based on pre-chemotherapy imaging as well as
post-therapy imaging, ideally with hepatocyte-contrast
enhanced magnetic resonance imaging in our experience.

Spleen

There is usually slightly less FDG uptake in the normal
spleen than in the liver. In general, splenic uptake that is
greater than liver uptake indicates malignant disease in a
patient with lymphoma or other known malignancy.
Lymphomatous involvement of the spleen can cause ei-

ther focal or diffuse increased uptake [12]. As with other
abdominal organs, increased uptake in the spleen can
occur with benign inflammatory disease such as sar-
coidosis (Fig. 7). Increased splenic uptake is seen in pa-
tients treated with granulocyte colony-stimulating factor
and has recently been described in a case report of a
patient with infectious mononucleosis [13, 14]. Therefore
thorough knowledge of the clinical history is important
in order to avoid these false-positive interpretations.

Pancreas

Normally, metabolic activity within the adrenal glands
and the pancreas is subtle to mild. Increased FDG up-
take in the pancreas can occur in chronic active pan-
creatitis, autoimmune pancreatitis, and irradiated tissue,
and may be indistinguishable from pancreatic malig-
nancy [15, 16]. Focal FDG uptake due to portal vein
thrombosis, hemorrhagic pseudocysts, and retroperito-
neal fibrosis has also been reported [17]. Early stage
pancreatic cancers can be falsely negative at FDG PET.
Pancreatic tumors of endocrine origin, such as insuli-
noma, glucagonoma, and VIPoma, are usually not highly
FDG avid. Overall, therefore, differentiation of benign
and malignant pancreatic processes is not as straight-
forward with PET-CT as in many other abdominal or-
gans.

Adrenal glands

PET-CT allows determination of the attenuation and the
metabolic activity of adrenal lesions with a single
examination and in the majority of cases should provide
diagnostic information. Lesions with activity that is less
or much greater than that of the liver can be confidently
diagnosed as benign or malignant, respectively [18]. In
another study by Maurea et al. [19], adrenal FDG uptake
was considered abnormal when tracer uptake was greater
than the uptake of the blood pool and that of back-
ground activities with no similar uptake on the contra-
lateral side. All malignant lesions showed abnormally
increased uptake. In benign lesions, no abnormally in-
creased FDG uptake was observed, except for one be-
nign pheochromocytoma. Pheochromocytomas, either
benign or malignant, are metabolically active and thus
accumulate FDG, although uptake is found in a greater
percentage of malignant than benign pheochromocyto-
mas [20].

Increased FDG uptake in the suprarenal or retroc-
rural region due to brown fat, which may mimic an
adrenal lesion or a retrocrural node, is another pitfall of
PET [21]. Brown fat uptake is usually recognizable on
the basis of its characteristic pattern of uptake
throughout the thoracic paraspinal and supraclavicular
regions, coregistration to areas of fat on CT, and lack of
a corresponding adrenal or retrocrural mass (Fig. 8).

Fig. 9. Focal increased gastric uptake (large arrow) due to a
gastric adenocarcinoma is clearly visible on the MIP image
and is much greater than physiological uptake in the antrum
(small arrow).
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Gastrointestinal tract

Radiotracer uptake within the gastrointestinal tract is
highly variable in normal individuals. The origin of 18F-
FDG uptake in the digestive tract is unknown; possible
causes are active smooth muscle, metabolically active
mucosa, swallowed secretions, or colonic microbial up-
take [22].

Stomach. Homogenous mild-to-moderate increased up-
take in the stomach wall and gastro-esophageal junction
is relatively common. FDG uptake in the stomach has a
J-shaped configuration on the MIP image. Gastric wall
inflammation is a common entity. Diffuse increased
radiotracer gastric uptake has been described in patients
with gastritis [23]. In contrast, when focal uptake is

Fig. 10. A There is increased
uptake on the MIP and (B) axial
fused PET-CT images in the
terminal ileum. C On the CT
image, bowel wall thickening is
noted in this area (arrow). The
patient has a history of Crohn’s
disease.

Fig. 11. A A long segment of increased FDG uptake is seen in the proximal small bowel in this patient with non-Hodgkin’s
lymphoma of the jejunum on the MIP and (B) fused PET-CT image. C Corresponding mural thickening is visible on the coronal CT.
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identified within the stomach, PET-CT images should be
carefully evaluated for the presence of an underlying
mass (Fig. 9).

Small bowel. The small bowel typically demonstrates
homogenous low-level FDG uptake; however, uptake
that is more focally intense is seen quite frequently in
normal individuals. Normal appearance of the small
bowel on CT is a useful indication that FDG uptake is
likely to be normal, particularly if it is diffuse or seg-
mental. Mural thickening, particularly in combination
with typical patterns of bowel wall enhancement seen at
contrast-enhanced CT, allows diffuse FDG uptake
within the small bowel to be ascribed to an infectious or
inflammatory cause with greater certainty (Fig. 10). Both
primary and metastatic malignancies can affect the small
bowel, and both can demonstrate increased FDG up-
take. Differentiation of such abnormalities from physi-
ological small bowel uptake is aided by identification or
exclusion of corresponding abnormalities on the CT
component of the study (Fig. 11). Therefore adminis-
tration of oral contrast medium prior to PET-CT is very
helpful and is used routinely in our practice, when
abdominal disease is considered likely or even possible.

Colon. Normal colonic activity is also variable, ranging
from faint heterogeneous activity, to mild focal, seg-
mental, or diffuse activity. Uptake in the cecum and right
colon is usually higher than the rest of the colon because
of the abundance of the lymphocyte cells, which are very
glucose avid [22]. Diffusely increased FDG uptake has
been described in inflammatory colitis [24, 25]. Most
such patients have colonic mural thickening on the CT
component of the study. Some patients have quite pro-
nounced FDG uptake in the colon without any sub-

sequent abnormality being identified. In these cases,
there is usually involvement of a relatively long segment
of colon (greater than 10 cm) and there is no mural
abnormality on the CT images.

Intense focally increased FDG uptake has been de-
scribed for both malignant and benign processes. Non-
neoplastic causes that have been described include
appendicitis, diverticulitis, and focal abdominal or pelvic
abscesses. PET-CT findings in these cases may be diag-
nostic since the CT manifestations of these entities are
well described (Fig. 12) [23]. When focal intense activity
is identified, further investigation with colonoscopy or
CT colonography should usually be recommended, as
significant polypoid or sessile tumors may not be visible
on the CT images of the unprepared colon (Fig. 13).

Urinary tract

Because FDG is filtered through the glomeruli, without
reabsorption (unlike glucose), activity is seen with the
collecting system, ureters, and urinary bladder. Although
the intensity and location of urinary FDG uptake per-
mits correct identification under most circumstances,
pooling of the tracer in the renal calices or pelvis, dilated
or redundant ureters, or bladder diverticula can be a
confounding finding [26]. Focal FDG accumulation in
the ureters can be misdiagnosed as pelvic lymph node
metastasis or lymphoma. This pitfall can usually be
avoided by viewing the MIP image, where ureteric
activity has a characteristic vertical anatomical course
(Fig. 14). The apparent size of an area of focal FDG
uptake in the ureter is frequently significantly larger than
the size of the ureter, particularly where the ureter
crosses the common iliac vessels. Again, recognition of
this characteristic location of apparent mismatch will

Fig. 12. A An axial fused PET-
CT image demonstrates focal
FDG uptake related to the
proximal sigmoid colon. B The
corresponding CT image shows
typical features of acute
diverticulitis, with soft tissue
thickening and fat stranding
around a diverticulum (arrow).
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avoid false-positive interpretation of images. Duplication
of the renal pelvis and ureter is common, which can re-
sult in two separate columns of pooled activity in the
retroperitoneum. If the presence of this variant is not
known beforehand or is not recognized, it can be mis-
interpreted as adenopathy medial to a single ureter [27].
Unrecognized renal transplants and horseshoe kidneys
may also lead to false-positive results.

In addition to the above difficulties with urinary
activity, the role of PET-CT in the detection and staging
of renal cell carcinoma is hampered by intrinsically low
sensitivity in this tumor, with many primary renal tumors
demonstrating low levels of FDG uptake. Renal cysts are
characteristically photopenic (Fig. 15). Therefore, it is
important to suggest further imaging when any FDG
uptake is seen in a renal mass (Fig. 16).

Fig. 13. A There are two focal areas of increased FDG
uptake in the pelvis on the oblique MIP image lateral to the
ureters. B Bowel wall thickening (arrow) corresponding with
one of these is visible in the sigmoid colon on the CT image.
No abnormality was seen on CT to correspond with the other
area. These were two synchronous sigmoid adenocarcino-
mas on colonoscopy.

Fig. 14. A An axial fused PET-CT demonstrates bilateral
focal retroperitoneal uptake that could be interpreted as
lymphadenopathy, in addition to normal uptake at a colos-
tomy. B The MIP image demonstrates characteristic vertically
oriented ureteric activity.
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Reproductive tract

Uterus. Normal uptake of FDG in the endometrium of
pre-menopausal patients varies cyclically, being in-
creased at the ovulatory and menstrual phase (Fig. 17)
[28]. It may not be possible to differentiate this uptake
pattern from uterine carcinoma. However, FDG uptake
is usually more irregular, diffuse, and intense in uterine
cancer. Uterine fibroids are also known to occasionally
show increased FDG [29].

Ovary. Increased ovarian uptake is associated with
malignancy in post-menopausal women, but may be
physiological around the time of ovulation in pre-men-
opausal women (Fig. 18). Detecting a dominant ovarian
follicle on CT and discussing the menstrual cycle phase
with the patient may assist in differentiating physiologi-
cal from malignant FDG ovarian uptake [28].

Prostate gland. The evaluation of primary prostate can-
cer with FDG PET is difficult due to hypometabolism of
the tumor.

Testes. Moderate testicular uptake is normally seen and
is homogenous and symmetrical.

Musculoskeletal

Bone. Healing bone is associated with elevated FDG
uptake. The origin of such FDG uptake is unclear.
Hematoma formation and the granulation tissue associ-
ated with resorption of the hematoma could account for
the early phase of FDG uptake, but the uptake observed
weeks into the healing phase suggests that the procallus
itself is associated with elevated glycolytic metabolism
[26]. Increased uptake in rib fractures overlying the liver
should not be confused with liver metastases (Fig. 19).

The diffuse increase in bone marrow activity seen
following chemotherapy and the administration of col-
ony-stimulating factors is now well recognized [3].

Fig. 15. A Within the upper pole of the right kidney there is a
2.9 cm, well-defined area of low attenuation on the CT image.
B This area is photopenic on the PET-CT image, which is
consistent with a cyst.

Fig. 16. A In the right kidney there is an ill-defined mass on
the CT image. B There is minimal, but not absent, uptake on
the PET-CT image suggesting the possibility of a renal cell
carcinoma which was subsequently confirmed.
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Fig. 17. Focal intense endometrial accumulation of DFG
during normal menstruation on a fused sagittal PET-CT im-
age.

Fig. 18. Normal ovarian tracer uptake is shown at mid-cycle
(arrows).

Fig. 19. A On the PET MIP image, there are several areas
of increased uptake projected over the liver. B On the PET-
CT image, one area of increased uptake is seen projected
over the periphery of the liver and anterior chest wall. C
However, on the CT image a fracture is seen in the anterior
rib.

c
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Bone metastases maybe difficult to diagnose with CT
alone. Sclerotic lesions on CT may represent progressive
metastatic disease as well as a blastic reparatory response

of the skeleton to treatment. Sclerotic lesions may also be
due to benign skeletal disease, such as Paget’s disease or
fibrous dysplasia. The presence and degree of FDGuptake
in these suspicious but equivocal skeletal sites can assist in
the differential diagnosis. Bone metastases involving the
marrow are often more conspicuous on PET. Sometimes
after G-CSF, metastases appear as relatively cold defects.

Joints. Degenerative or inflammatory joint disease can
give rise to elevated FDG uptake (Fig. 20). Osteophytes
can demonstrate FDG uptake, which depends on the
degree of metabolic activity. Although osteophytes can
occur at any level of the vertebral column, those that are
located anteriorly may be confused with the paraverte-
bral lymph nodes unless the CT images are evaluated on
bone window settings.

Muscles. Moderate to high FDG uptake is visible in the
muscles that contribute to breathing in patients with
chronic obstructive pulmonary disease due to difficulty

Fig. 20. A Fused axial PET-CT shows increased uptake in
the right L4/L5 facet joint due to active facet joint arthritis. B
This is clearly visible on the axial CT image.

Fig. 22. A Omental metastases on CT are associated with
(B) abnormal FDG uptake on the fused PET-CT image.

Fig. 21. FDG MIP image shows intense physiological tracer
uptake in the pectoral and sternomastoid muscles in a patient
with chronic obstructive pulmonary disease.
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in breathing and the use of accessory muscles to facilitate
breathing (Fig. 21). Occasionally, asymmetrical muscle
uptake is seen after unaccustomed physical exertion in
the previous 24 h.

Lymph nodes

A major attribute of FDG PET is the ability to depict
malignant neoplasms in lymph nodes when the nodes are
not pathologically enlarged. However, FDG uptake in
lymph nodes is not specific for malignant neoplasm.
Active granulomatous disease such as tuberculosis and
sarcoidosis, infection or recent instrumentation can cause
high FDG uptake in involved nodes.

Peritoneum

Increased FDG uptake is frequently seen in peritoneal
metastases that are either nodular or diffuse (Fig. 22),

although small volume peritoneal disease may not be
associated with any scintigraphic abnormality [30]. As
with pleural effusions, malignant ascites does not take up
FDG, although it may be assumed to be malignant if
nodular uptake is seen in the peritoneum adjacent to the
fluid. Increased uptake may also be seen in the perito-
neum post-operatively due to inflammation (Fig. 23).

Conclusion

PET-CT using FDG as the radiotracer is a very useful
modality for imaging abdominal malignancies. Com-
bined PET-CT imaging allows for easier recognition of
normal variants and better localization and character-
ization of subtle findings. Although the addition of
anatomic CT information does aid in the interpretation
of PET, artifacts can be introduced as a result of the
dual-modality nature of the examination. To optimise
interpretation, PET-CT images should be reviewed with
the help of non-attenuation-corrected images, rotating
MIP images, all other available imaging and knowledge
of the patient’s history.
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