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Correct diagnosis and definition of the functional and anatomic
status of lesions in cancer patients are of clinical importance.
The value of hybrid imaging using a gamma camera–based
PET/CT and 18F-FDG in determining the relationship between
mass and cancer was assessed. Methods: Hybrid imaging was
performed using a device combining low-dose CT and gamma
camera–based PET. Ninety-one patients with histologically
proven malignancy and 190 suspected sites of disease were
evaluated. Camera–based PET was performed after the injec-
tion of 296–370 MBq 18F-FDG. The presence of organomegaly
or an abnormal mass on CT and of abnormal uptake of 18F-FDG
was assessed for each suspected lesion. The presence of ma-
lignancy at each site was determined by biopsy, imaging follow-
up, or clinical outcome. Results: Five imaging patterns were
found. Pattern 1 showed congruent abnormal 18F-FDG uptake
and a mass on CT in 110 of the lesions. One hundred two sites
(93%) had active cancer. Pattern 2 showed a mass on CT, larger
than the area of abnormal 18F-FDG uptake, and was found in 5
lesions. Active malignancy was proven in 3 sites (60%). Pattern
3 showed an abnormal mass on CT with no 18F-FDG uptake and
was found in 52 lesions. Thirteen of these lesions (25%) had
active tumor. Pattern 4 showing abnormal 18F-FDG uptake with
no mass on CT was found in 23 lesions. Sixteen of these sites
(70%) were malignant. Pattern 5 showed normal CT findings
and no abnormal 18F-FDG uptake in 11 patients. Two of these
patients (18%) had active disease. Hybrid imaging was of value
in establishing the correct relationship between CT and 18F-FDG
findings in 98 of the 190 lesions (52%). Conclusion: A range of
patterns presenting with or without abnormal 18F-FDG uptake
on camera–based PET and a mass on CT may occur in sus-
pected cancer sites. Both structural changes on CT and in-
creased cell metabolism expressed by abnormal 18F-FDG up-
take should be considered in oncologic imaging. Hybrid
imaging, a combined physiologic and anatomic modality, ap-
pears to provide new diagnostic opportunities in characterizing
function and morphology in malignancies.
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Imaging plays a major role in the evaluation of cancer.
Increase in size of normal organs, the presence of an ab-
normal mass, and changes in tissue attenuation are the main
criteria for diagnosis of malignancy on CT (1). Clinical
experience, however, shows that these criteria may be mis-
leading, particularly after treatment (2,3). Nuclear medicine
procedures, such as67Ga scintigraphy and PET using18F-
FDG, have been used extensively to evaluate the functional
characteristics of tumors and to monitor response to treat-
ment in oncology (3–10). Intracellular18F-FDG accumula-
tion, due to trapping as a result of enhanced glucose me-
tabolism in viable malignant cells, can be imaged using
dedicated or gamma camera–based PET (8–12). However,
nuclear medicine procedures in general and PET in partic-
ular lack anatomic landmarks for topographic orientation.
Therefore, precise localization of sites of abnormal radio-
tracer uptake may be difficult.

Registration of SPECT and PET with CT images has
been described as a tool to provide good anatomic localiza-
tion of functional data (13,14). Visual side-by-side analysis
of nuclear medicine and CT studies are of value in charac-
terizing large, single lesions as reported (15,16). Software-
based coregistration of independently performed CT and
scintigraphy is difficult to perform. Even with external
fiducial markers, identical positioning of a patient when the
procedures are done on 2 different devices may be inaccu-
rate (2,17). As a rule, a patient lies with his hands above his
head and holds his breath for the high-resolution CT study,
which is a much shorter procedure than the nuclear medi-
cine study. Also, the different computer matrices used for
CT and PET and the need to manipulate the data to obtain

Received Sep. 5, 2001; revision accepted Apr. 26, 2002.
For correspondence or reprints contact: Ora Israel, MD, Department of

Nuclear Medicine, Rambam Medical Center, Haifa, 35254 Israel.
E-mail: o_israel@rambam.health.gov.il

HYBRID 18F-FDG IMAGING OF CANCER PATIENTS • Israel et al. 1129



fusion images are problematic. These techniques have,
therefore, not reached routine clinical use, except for rigid
regions of the body, such as the head. Discrepancies that
may be detected on fused images between the presence and
location of a tumor mass on CT and that of abnormal
radiotracer uptake either may be attributed to drawbacks of
the registration technique or may represent true findings.

This dilemma is overcome when imaging of both modal-
ities is done in a single session, using the same gantry,
stretcher, and software. A hybrid device combining a dual-
head, variable-angle gamma camera with coincidence ac-
quisition capabilities and a low-dose x-ray system has been
recently introduced (18–20). This new imaging concept was
initially developed to provide CT numbers for attenuation
correction of the 511-keV positron annihilation radiation of
18F-FDG. By generating low-resolution CT images, this
combined technique also allows correct coregistration of
anatomic and functional data. Simultaneously obtained hy-
brid images provide the technical framework for precise
localization of the metabolically active focus detected on
camera–based 18F-FDG PET and for defining the functional
status of lesions detected on CT.

This study describes the initial experience in 91 patients
with known malignancies using transmission emission to-
mography (TET) obtained with the hybrid camera–based
PET/CT device using 18F-FDG in evaluating the relation-
ship between tumor mass and cancer in 190 sites suspected
of malignancy. This relationship has been validated in a
tumor model (21) and suggested in lymphoma patients
(5–7,22–24).

MATERIALS AND METHODS

Hybrid Camera–Based PET/CT Imaging Protocol
The studies were performed using a combined transmission and

emission device installed on the same gantry. A nuclear medicine
dual-detector, variable-angle gamma camera system with coinci-
dence acquisition capabilities and an x-ray tube and detector that
produce cross-sectional anatomic CT images are both placed on
the rotating support of the gamma camera (Millennium VG &
Hawkeye; General Electric Medical Systems, Milwaukee, WI).
Nuclear medicine and CT images are acquired serially on the same
gantry. The sequence of transmission and emission acquisition is
interchangeable; either modality can be acquired first. Continuous
rotation of the x-ray system and the nuclear medicine detectors is
performed using the slip ring technique. 18F-FDG imaging is
initiated 60 min after the intravenous injection of 296–370 MBq
(8–10 mCi) 18F-FDG. Coincidence data are acquired for 10 rota-
tions of 360° over a period of 30 min. A dual window technique is
used, accepting coincidence between photopeak events and be-
tween photopeak and Compton events. The acquisition matrix is
128 � 128. The data are rebinned into 90 projections and recon-
structed iteratively including attenuation correction. Iterative re-
construction is performed using COSEM (Coincidence Ordered
Subsets Expectation Maximization; 8 subsets, 2 steps), a software
package provided by the manufacturer (General Electric Medical
Systems). The x-ray attenuation measurements are acquired as part
of the camera acquisition protocol. The x-ray tube is a fixed anode,
oil-cooled tube operated at 140 kV, 2.5 mA. The rotation speed at

the time of acquisition is of 2.6 revolutions per minute. A half-scan
acquisition is performed over 216° with 14-s acquisition time for
each slice. The transmission measurements taken through the
patient are corrected and logged to produce attenuation measure-
ments. The attenuation map is used to correct for the attenuation of
the 511-keV �-rays. The x-ray images are capable of 1-mm reso-
lution, but the localization images are produced on a 4-mm pixel
size, similar to the nuclear medicine images. The low-contrast
performance is specified as detecting 3-mm-diameter rods with
2.5% contrast in a 20-cm-diameter phantom. The x-ray images are
reconstructed onto a 256 � 256 matrix and readjusted to match the
scale of the emission reconstruction. The x-ray reconstructed im-
age is implemented into the nuclear medicine database together
with the nuclear medicine data (Entegra; General Electric Medical
Systems). Matching pairs of 18F-FDG and x-ray slices are fused
and an image overlaying the 18F-FDG activity on the correspond-
ing anatomic plane is generated.

Patient Population
One hundred four consecutive patients with histologically

proven malignancies referred for camera–based 18F-FDG PET had
hybrid imaging. The Institutional Ethics Committee approved the
study. The files of 13 patients lacked further clinical information
on the status of disease, and these patients were excluded from the
study. Therefore, the final study population included 91 patients
with 190 suspected sites of disease (60 male, 31 female patients;
mean age, 49 y; range, 8–84 y). Clinical information is summa-
rized in Table 1. The presence or absence of active malignancy
was histologically proven by fine-needle aspiration, excisional
biopsy, or pathologic examination after surgery in 30 patients. In
52 patients the final diagnosis was determined by changes in the
size or pattern of suspected lesions on follow-up imaging studies
and in 9 patients with negative studies by clinical outcome. Pa-
tients with no further evidence of disease had a mean period of
clinical and radiologic follow-up of 12 mo (range, 9–17 mo). Both
malignant and benign lesions could be found in individual patients
with multiple suspected sites. A final diagnosis of the malignant or
benign etiology was established for each of the lesions in each
patient.

The criteria for interpretation of camera–based 18F-FDG PET
studies included the presence of abnormally increased tracer up-
take at each suspected site. CT criteria for malignancy included the
presence of organomegaly, of an abnormal mass, or of structural

TABLE 1
Clinical Data in 91 Patients Evaluated with Hybrid

Camera–Based PET/CT Device

Parameter Lymphoma
Lung

cancer
GIT

tumors
Other

tumors

No. of patients 36 23 14 18
No. of sites 93 41 18 38
TET at staging

(no. of patients) 5 6 — —
TET at end of treatment

(no. of patients) 16 5 3 2
TET in suspected recurrence

(no. of patients) 15 12 11 16

GIT � gastrointestinal tumors.
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changes inside a normal-sized organ. Fifty-three lesions (28%) had
a diameter of �15 mm, whereas 93 lesions (49%) were �15 mm
in diameter. The size of 44 sites could not be measured precisely
because of their location or CT characteristics. The low-resolution
CT images of the combined studies performed without injection of
contrast agents were used for localization of lesions and for com-
parison with high-resolution, contrast-enhanced CT studies,
viewed at the same anatomic level in all patients. Size of lesions
was assessed using a 2-dimensional method on high-resolution
conventional CT. Two diameters were measured in the represen-
tative slices that best visualized the lesion.

Data Analysis
Three experienced nuclear medicine physicians interpreted

camera–based 18F-FDG PET studies. High-resolution, contrast-
enhanced CT studies were interpreted by 3 experienced radiolo-
gists. In case of disagreement the final interpretation was deter-
mined by a majority opinion for both nuclear medicine and CT.
Radiologists and nuclear medicine physicians interpreted the high-
resolution CT and camera–based 18F-FDG PET with knowledge of
the medical history of the patient. They were unaware of the results
of the other imaging modality. Nuclear medicine physicians and
radiologists interpreted hybrid images together. Hybrid imaging
patterns were defined for each site of disease according to the
presence or absence of findings in each of the 2 modalities. A
pattern showing abnormal findings on either CT or PET, or both
modalities, in a malignant lesion was considered a true-positive
(TP) result. A pattern showing abnormalities on either 1 or both
modalities, when malignancy was not proven, was considered a
false-positive (FP) result. In patients with multiple suspected le-
sions, different patterns could be seen in different sites and the
presence or absence of active malignancy was recorded for each
suspected lesion.

TET was considered of value for establishing the pattern at an
evaluated site when the hybrid images allowed for retrospective
lesion detection on high-resolution CT or led to precise localiza-
tion of abnormal 18F-FDG uptake. Criteria for precise localization
of abnormal 18F-FDG uptake included determining the presence of
increased activity in each of multiple lesions located in close
vicinity on CT, allowing for the differential diagnosis of uptake as
being caused by physiologic 18F-FDG activity or related to disease
and providing the exact topographic coordinates of abnormal 18F-
FDG uptake either inside a larger lesion seen on CT or in a patient
with a negative CT study.

RESULTS

Ninety-one patients with 190 lesions were evaluated. Ten
lesions were located in the neck, 120 lesions were in the
chest, 39 lesions were in the abdomen, and 21 lesions were
in the pelvis. There was a mean of 2 lesions per patient
(range, 0–14). Twenty-nine patients had a single lesion.
One hundred thirty-four lesions were subsequently proven
to be malignant. Fifty-six sites had no further proof of
malignancy. Five patterns of findings were found on hybrid
TET images.

Pattern 1 showed the presence of a mass on CT and
abnormal 18F-FDG uptake of the same size. This was found
in 110 lesions (58%) (Fig. 1). This congruent pattern was
TP for the presence of active cancer in 102 lesions (93%).
Eleven of these lesions had a diameter of �15 mm. Of the
102 TP lesions with pattern 1, there were 23 primary tumors
at staging, 30 metastases, 13 residual tumors after treatment,
and 36 sites of recurrence. In 8 sites (7%) there was no

FIGURE 1. Pattern 1: congruent findings of abnormal 18F-FDG uptake and mass on CT in recurrent colon cancer. A 31-y-old male
patient with adenocarcinoma of cecum, Duke’s stage C2, state after right hemicolectomy. There is thickening of intestinal wall at
level of anastomosis on CT (left) with abnormal 18F-FDG uptake (center) of similar size and location as confirmed by hybrid TET
(right) images. Red markers are used for exact localization of lesion on all components of hybrid study. Surgery confirmed
recurrence at site of anastomosis.
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further evidence for active malignancy. Two of these lesions
had a diameter of �15 mm. Six of the FP sites showed
treatment-related inflammatory changes and 2 represented
thymic hyperplasia. Hybrid TET images were of value in
correctly defining pattern 1 in 70 lesions. In 57 lesions it
allowed for the exact localization of the abnormal 18F-FDG
uptake. In 13 sites it allowed for retrospective lesion detec-
tion on CT.

Pattern 2 showed an abnormal mass on CT that was larger
than the area of increased 18F-FDG uptake. This pattern was
defined visually when hybrid images showed a difference
between the anatomic borders of a lesion on CT and the area
of increased 18F-FDG uptake localized only to a part of the
mass. Pattern 2 was seen in 5 lesions (3%) (Fig. 2). All
lesions were �15 mm in diameter. Pattern 2 was TP for the
presence of active malignancy in 3 lesions (60%): 2 sites of
residual cancer and 1 recurrence in a residual mass after
treatment. The 2 FP lesions represented severe inflamma-
tory changes after radiation. Hybrid TET images were of
value in correctly defining pattern 2 in all lesions. Hybrid
imaging determined the precise relationship between the
size of the lesion on both modalities and the exact localiza-
tion of the abnormal 18F-FDG uptake inside the mass seen
on CT.

Pattern 3 showed an abnormal mass on CT with no
18F-FDG uptake. This was seen in 52 sites (27%) (Fig. 3).
This pattern was TP for active cancer in 13 lesions (25%).
Twelve of these lesions had a diameter of �15 mm. Pattern
3 was TP in 5 primary tumors at staging, 5 metastases, and
3 residual tumors after treatment. Pattern 3 was found in 39

lesions with no further evidence for malignancy: 26 residual
masses with no further evidence of viable tumor, 7 sites of
inflammatory changes, 4 enlarged lymph nodes at staging in
which malignancy was not found during surgery, and 2 sites
of technical artifacts on CT. Twenty-eight of these lesions
had a diameter of �15 mm.

Pattern 4 showed abnormal 18F-FDG uptake with no
abnormal findings on high-resolution CT with no image
degradation due to artifacts. This pattern was found in 23
sites (12%) (Fig. 4). Pattern 4 was TP for the presence of
cancer in 16 lesions (70%): 11 metastases and 5 sites of
recurrence. In 7 lesions there was no evidence of malig-
nancy. Four of these FP lesions were further diagnosed as
inflammatory changes, and there was 1 case of thymus
hyperplasia. In 2 sites of increased 18F-FDG uptake, malig-
nancy was not confirmed during follow-up, and the reason
for the abnormal 18F-FDG findings remains unknown. The
time elapsed between the high-resolution CT and the cam-
era–based PET/CT study was a mean of 30 � 17 d for both
TP and FP lesions. Hybrid TET images were of value in all
lesions presenting with pattern 4, providing the topographic
landmarks for correct localization of abnormal 18F-FDG
uptake and, therefore, guiding further diagnostic proce-
dures.

Pattern 5 showed negative CT and 18F-FDG studies and
was present in 11 patients. Nine of these patients (82%) had
no evidence of disease. The 2 false-negative studies in-
cluded 1 patient with lymphoma of the bone marrow and 1
patient with a mixed small- and large-cell non-Hodgkin’s
lymphoma of the skin presenting with a tumor located on

FIGURE 2. Pattern 2: incongruent findings of abnormal 18F-FDG uptake representing residual cancer inside larger residual mass
seen on CT after treatment. A 34-y-old male patient with leiomyosarcoma of left chest wall. There was decrease in size of tumor
on repeated CT studies after chemo- and radiotherapy, suggesting response to treatment. However, CT (left), 18F-FDG (center), and
hybrid TET (right) images indicate presence of viable cancer inside residual tumor mass. Patient died with tumor progression 6 wk
later.
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the back, 15 mm in diameter. In these 2 false-negative
studies, attenuation-corrected and uncorrected 18F-FDG im-
ages were reviewed and showed no abnormalities.

Incongruent metabolic and morphologic findings, pat-
terns 2–4, were found in 80 lesions (42%). Hybrid TET
images were of value in establishing the pattern of func-
tional and anatomic characteristics in 98 of the 190 sus-
pected lesions (52%). The relationship between camera–
based PET/CT patterns and the presence of active cancer is
summarized in Table 2.

DISCUSSION

CT is considered the modality of choice for evaluation of
patients with malignancy, based on the detection of an
abnormal mass or enlargement of organs, usually lymph
nodes, caused by cancer growth (1,3). The role of PET using
18F-FDG in the evaluation of cancer is based on the in-
creased glucose use by malignant cells compared with that
of normal tissue (8–10).

Findings determining the presence of tumor are not al-
ways congruent on these 2 imaging modalities. The term
“unexpected N2 disease” (metastatic mediastinal lymph
nodes of normal size) in non–small cell lung cancer was
introduced following the clinical observation that malig-
nancy may not always be associated with lymphadenopathy.
There may be a significant overlap between the diameter of
malignant and benign nodes (25,26). After treatment, there
may also be a discrepancy between the presence of a resid-
ual mass and that of residual viable cancer (21,27). In an
animal tumor model, no linear relationship between uptake
of tritiated deoxyglucose and size of treated tumors was

found (21). The term “unconfirmed complete response”
reflects the clinical dilemma related to the presence of a
residual mass in up to 50% of treated lymphoma patients in
the absence of active malignancy (28). Because functional
changes may precede morphologic findings, relapse of
lymphoma can be diagnosed by 67Ga or 18F-FDG PET
months and even years before a mass can be palpated or
seen on CT (29,30). Nevertheless, for the lack of better
criteria, efforts to standardize the definition of response to
treatment still rely in part on measuring and comparing the
size of lesions (29).

This report presents preliminary results on the value of
hybrid imaging in detecting and correctly defining the func-
tional and anatomic imaging characteristics in cancer pa-
tients. It shows the wide range of CT and 18F-FDG PET
combined patterns and emphasizes the potential use of
hybrid images in differentiating between the presence of a
mass and that of viable cancer. Hybrid imaging improves
the assessment of the true relationship between the size and
function of a suspected lesion. With the use of camera–
based PET/CT, acquisition of 18F-FDG and low-dose CT are
both performed during normal breathing. Differences in
patient positioning due to motion between the 2 sequences
of the combined study are less likely to occur and, therefore,
correct coregistration is not a technical challenge. The fea-
sibility of hybrid imaging in terms of its ability to accurately
register PET and CT in the torso has been validated by
previous studies (18–20).

Single-session, sequential, imaging of tumor mass and
tumor metabolism improves the understanding of imaging
neoplasms (5,6,24,26). In this study population, hybrid im-

FIGURE 3. Pattern 3: incongruent findings of residual mass on CT with no 18F-FDG uptake indicating no viable cancer. A 49-y-old
female patient with recurrent abdominal low-grade non-Hodgkin’s lymphoma, state after chemo- and radiotherapy. CT image (left)
shows mild-to-moderate mesenterial lymphadenopathy (arrow). There is no abnormal 18F-FDG uptake (center) in same localization
as shown on hybrid TET image (right). TET also localizes increased 18F-FDG uptake in left abdomen to physiologic colon excretion.
Patient has been in continuous clinical remission for �14 mo.
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ages defined the precise anatomic localization and charac-
terization of the functional status of 52% of the suspected
sites, either by better localization of abnormal 18F-FDG
uptake or by pinpointing to a previously missed lesion
on CT.

In patients with known malignancies a mass does not
necessarily contain only neoplastic tissue. A mass shrinking
in size on repeated CT studies, considered a criterion of
response to treatment, can, however, still contain a signifi-
cant amount of viable cancer tissue. Hybrid TET images, as
in pattern 2, provide this important clinical information
(Fig. 2). As defined by pattern 3, cancer may be present in
a mass detected by CT without abnormal 18F-FDG uptake
on camera–based PET. Because this pattern was found in
23% of small lesions, at present a negative camera–based
PET acquisition is suggestive of the absence of disease in
sites with a diameter of �15 mm. Technical improvements
in hardware, better software options, and fusion protocols,
leading to a higher lesion detectability on camera–based and
dedicated PET imaging, will decrease, in the future, the
incidence of small malignant lesions presenting with pattern
3 on hybrid imaging. In patients with no evidence of dis-
ease, pattern 3 increased the level of confidence in the final
decision-making that a residual mass does not show any
abnormal 18F-FDG uptake and that the patient has achieved
a complete response.

Hybrid TET imaging improves the inherent value of
nuclear medicine procedures for early diagnosis of metas-
tases and relapse. It shows the existence and exact localiza-
tion of a previously unsuspected malignant focus presenting

as pattern 4, characterized only by the presence of abnormal
18F-FDG uptake (Fig. 4). Although pattern 4 was less com-
mon than pattern 3 in this study, 70% of lesions showing
only increased 18F-FDG uptake without a mass were malig-
nant compared with only 25% of sites that showed an
abnormal mass with no 18F-FDG uptake. By correctly lo-
calizing and defining areas of increased 18F-FDG uptake as
unrelated to cancer, hybrid imaging also leads to a decrease
in the rate of FP results and improves the specificity of
18F-FDG PET.

TET may potentially decrease the incidence of sampling
error related to biopsy. When increased 18F-FDG uptake is
the sole indicator of cancer at staging or early during re-
lapse, as described by pattern 4, its precise localization
provided by hybrid imaging is of value for further radio-
logic evaluation and for histologic sampling. Precise local-
ization of viable cancer inside a larger mass in lesions
presenting as pattern 2 may be also used for guiding pro-
cedures aiming for tissue diagnosis. Histologic samples
should be obtained from the cancer and not from a fibrotic
or necrotic part of the mass.

The finding of a dissociation between the presence of
a mass and the existence of cancer is important because
it may alter clinical management of cancer patients. The
ability of hybrid TET images to accurately localize a
hypermetabolic viable tumor focus results in a change in
the radiologic and oncologic criteria for staging and
restaging of cancer, which may potentially lead to better
diagnosis and improve the therapeutic approach. In the
future, hybrid imaging will play a role in radiotherapy
and brachytherapy planning to the part of the tumor
containing viable malignant cells rather than aiming to
the entire mass.

This preliminary report describes hybrid imaging patterns
in a large variety of histologic tumor types. Further studies
are necessary to assess the value of hybrid imaging in
specific neoplasms, at staging and during follow-up, in
specific anatomic regions and to compare the incremental
value of the combined approach to single imaging modali-
ties or coregistration of separately performed studies. A few
additional issues related to hybrid imaging devices still
await their solution. The benefit-to-risk ratio of additional
radiation to patients, the incremental cost of a combined
instrument, and the performance level of PET and CT that
should be used in this type of apparatus still need to be
evaluated. Guidelines for patient referral to hybrid imaging
need to be developed.

TABLE 2
Relationship Between Hybrid Imaging TET Patterns

of Tumor Mass and Cancer in 80 Patients and
190 Sites with Suspected Malignancy

TET pattern
Total no.
of sites

TP
lesions*

FP
lesions†

No. % No. %

1. CT� � FDG� 110 102 93 8 7
2. CT� � FDG� 5 3 60 2 40
3. CT�, FDG� 52 13 25 39 75
4. CT�, FDG� 23 16 70 7 30

*TP lesions: sites with proven active cancer.
†FP lesions: sites with no further evidence of malignancy.
Eleven patients with negative CT and camera–based PET study

(pattern 5) presented in Results are not included in table.

Š

FIGURE 4. Pattern 4: incongruent findings of abnormal 18F-FDG uptake indicating presence of active cancer with no mass
on CT. A 59-y-old male patient, 4 y after abdominoperineal resection for well-differentiated cancer of rectum, stage C2, and
elevated levels of tumor serum markers. 18F-FDG images (center) show abnormal uptake localized by hybrid TET images (right)
to prostate, which is of normal size on CT image (left). Studies are presented in transaxial (top row), coronal (middle row), and
sagittal (bottom row) planes. Red markers are used to allow for exact localization of lesion on CT. Biopsy was guided by
precise localization provided by hybrid imaging. It revealed metastasis from rectal cancer to prostate, detected by abnormal
18F-FDG uptake but not by CT.
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CONCLUSION

Hybrid TET imaging shows the presence of a mass,
assesses whether the mass contains cancer, and identifies the
precise localization of viable malignant cells inside an an-
atomic lesion. Fused studies also show that early cancer can
be present as a hypermetabolic area in the absence of an
anatomically defined lesion. Hybrid imaging of tumor me-
tabolism by 18F-FDG PET and tumor size and topography
by CT appears to be an important clinical tool in the
evaluation and management of cancer patients to be further
assessed in larger, more homogeneous groups of patients.
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