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Abstract

Objective: Early diagnosis of recurrent colorectal cancer (CRC) has an impact on the patient’s survival and quality of life. This study aimed
to determine the efficacy of "®F-fluorodeoxyglucose ('®F-FDG) positron emission tomography/computed tomography (PET/CT) imaging in
restaging patients with previously operated CRC, with elevated tumor markers and/or suspicious, equivocal, or pathological conventional
imaging modality findings.

Methods: Data of 75 patients (42 males, 33 females) with CRC were retrospectively analyzed. All patients had undergone an operation, with
suspicion of recurrence because of elevated tumor markers and/or equivocal or pathological conventional imaging modality findings during
follow-up. Only patients, who have undergone conventional imaging methods (CIM) (e.g., CT and magnetic resonance imaging) and/or with
serum tumor marker (carcinoembryonic antigen) measurements done within the first month preceding the PET/CT scan, were included in
the study.

Results: Recurrence was confirmed in 58 patients with the clinical follow-up or pathological findings after the '®F-FDG PET/CT imaging. The
sensitivity, specificity, accuracy, and positive and negative predictive values of "®F-FDG PET/CT in the diagnosis of CRC recurrence were 93.1%,
88.2%, 92%, 96.4%, and 78.9%, respectively. The "®F-FDG PET/CT was superior to CIM and serum carcinoembryonic antigen (CEA) measurements
in detecting recurrent diseases in patients with CRC.

Conclusion: The "F-FDG PET/CT imaging was efficient for early detection of patients with recurrent CRC having elevated serum CEA levels. The
overall success of the "F-FDG PET/CT in detecting recurrences in patients with elevated CEA levels and negative, equivocal and/or pathological
findings of conventional imaging modalities was 70.6%. PET/CT exhibited a 93% success in detecting the recurrence in cases referred to
8F-FDG PET/CT depending on suspicious findings on CIM and/or elevated CEA results. In our study, the "®F-FDG PET/CT has changed the disease
management in 33.3% of patients.

Keywords: Colorectal cancer, recurrence, metastasis, positron emission tomography, carcinoembryonic antigen

INTRODUCTION of CRC has significantly improved with the introduction of

Colorectal cancer (CRC) is the third most common cancer both metastasectomy for isolated liver involvement treatment and

in men and women and comprises 10% of all cancers (1). effective chemotherapeutic agents (6-8). Surgery for single-
Despite radical surgery combined with chemotherapy and site was reported as 23-27% in the 5-y disease-free survival
radiotherapy, the recurrence rate is 40-50% (2,3). Recurrences (4,5). Therefore, early diagnosis of the recurrent disease has
are most commonly localized to a single organ, such as the liver, an impact on the patient’s survival and quality of life. Before
or an anatomic region, such as the pelvis (4,5). The outcome the introduction of '™F-fluorodeoxyglucose ('®F-FDG) positron
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tomography/computed  tomography  (PET/CT),
postoperative evaluation of patients with CRC was done by
physical examinations, colonoscopy, and conventional imaging
methods (CIM), such as ultrasound, CT, and magnetic resonance
imaging (MRI), to confirm recurrence, especially with increased
carcinoembryonic antigen (CEA) levels. These techniques had
limitations in distinguishing between postsurgical anatomic
changes and scarring after radiation and residual or recurrent
disease (9). The "8F-FDG PET/CT was a widely accepted imaging
method in the management of a variety of neoplastic diseases,
including CRC. Many studies demonstrated the value of the
PET in the diagnosis of CRC recurrence in the postoperative
period (10,11). The present study retrospectively evaluates the
efficacy of ®F-FDG PET/CT in the restaging of patients who were
previously operated on due to CRC, with elevated CEA levels,
and/or suspicious, equivocal, or pathological CIM findings.

emission

METHODS

Patients

Atotal of 75 patients, wherein 42 were male and 33 were female,
with a mean age of 62.1 years (range 30-82 years), suspected with
recurrent CRC, who underwent PET/CT scanning from September
2007 to April 2009, were retrospectively reviewed. All patients
had undergone an operation and presented with a suspicion of
recurrence because of elevated tumor markers and/or equivocal
or pathological CIM findings during follow-up. Only patients who
had undergone CIM (CT, MRI) and/or had serum tumor marker
(CEA) measurements done within the first month preceding the
BE-FDG PET/CT scan were included in the study.

The "F-FDG PET/CT scan results, conventional imaging studies,
and CEA levels were compared with the histopathological
findings or follow-up results for 6-19 months.

This study was carried out with the approval decision of
Okmeydani Training and Research Hospital Clinical Research
Ethics Committee dated April 20, 2009, and numbered 260.
Consent was obtained from all patients who were scanned.

Demographic details of patients are presented in Table 1.

PET/CT Scan

PET/CT studies were carried out using an integrated PET/CT
scanner, consisting of a full-ring HI-REZ LSO PET and a six-slice
CT (Siemens Biograph 6; Siemens, Chicago, USA). Patients were
instructed to fast for at least 6 h before the "®F-FDG injection.
Blood glucose levels were measured before the study and
BE-FDG injections were given only when the blood glucose levels
were below 11.11 mmol/L. Patients were injected with 296-555

MBq of 8F-FDG according to body weight. Whole-body imaging
commenced 60+5 min after the F-FDG injection. The CT
portion of the study was done without an intravenous contrast
medium, just to define anatomical landmarks and make
attenuation corrections on PET images. CT was first acquired with
the following parameters: 50 mAs, 140 kV, and 5-mm section
thickness. Whole-body CT was performed in a craniocaudal
direction. PET images were acquired in a three-dimensional
mode, from the base of the skull to the mid-thigh, with 5-7
bed positions of 3 min each, and PET data were collected in a
caudocranial direction. The cranium was also included if any
known or suspicious brain metastasis were observed. After the
acquisition was over, a quick evaluation of images was done and
additional regional delayed spot images were obtained in cases
with suspicious '®F-FDG uptake especially at the colon segments.
The CT data were matched and fused with the PET data.

Image Analysis

PET images were visually interpreted by three experienced
nuclear medicine physicians about PET/CT fusion and CT images.
Differences were settled by consensus reading. Positive PET
findings were defined as the focal accumulation of 'F-FDG

Table 1. Demographic details of patients

Characteristics

Total number of patients 75
Age (years)

Mean 62.1
Range 30-82
Gender

Male 42
Female 33

Time from the initial diagnosis to recurrence

+ -
(months) 25.7+22.1 (3-118)

Number of patients according to tumor localizations

Ascending colon and cecum 15 (20%)
Transverse colon 2 (3%)
Descending colon 7 (9%)
Sigmoid colon 4 (5%)
Rectosigmoid 9 (12%)
Rectum 38 (51%)
Tumor histopathology

Non-mucinous adenocarcinoma 70 (93%)
Well-differentiated 10 (14%)
Moderately differentiated 53 (76%)
Poorly differentiated 7 (10%)
Mucinous adenocarcinoma 5 (7%)
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above the normal level of surrounding tissue, excluding the
physiologically increased uptake.

Statistical Analysis

All obtained data in the study were recorded in the Microsoft
Office Excel 2003 for Windows program. Statistical Package for
the Social Sciences 16.0 for Windows was used for statistical
evaluation and analysis. Data are expressed as means =+
standard deviation. Sensitivity and specificity, as well as positive
and negative predictive values [(PPV and NPV), respectively] and
accuracies of the "8F-FDG PET/CT, CIM, and CEA measurements,
were determined.

RESULTS

Of the 75 patients, 37 (49%) had colon cancer and 38 (51%) had
rectal cancer. A recurrence was eventually diagnosed in 58 of 75
patients (77.3%). The duration between the treatment (surgery
and/or chemotherapy and/or radiotherapy) and the detection of
recurrence in these patients was 25.7 months on average (range
3-118 months). Of the 75 patients, 30 (40%) patients diagnosed
with recurrence were histopathologically confirmed following
surgery or biopsy and 45 (60%) patients were confirmed with
results from follow-up. Of the 75 patients referred to us with
the suspicion of recurrence, 19 (25%) had elevated CEA levels,
24 (32%) had only suspicious CIM findings, and 29 (39%) had
both. Three patients (4%) were referred to "®F-FDG PET/CT scan
since the complaints and physical findings raised suspicion
of recurrence even without marker levels and CIM finding
abnormality.

Serum CEA levels were above normal in 48 (64%) patients and
within the normal range in 27 (36%) patients. CIM findings were
pathologically positive or suspicious for pathology in 53 (71%)
patients and without any abnormality in the remaining 22 (29%)
patients.

Amongthe87 confirmed metastaticlesions detected in 58 patients
with recurrence, 23 local recurrences, 24 liver metastases, 13 lung
metastases, 9 serosal implants in the abdomen, 8 lymph node
metastases in the abdomen, 5 bone metastases, 4 mediastinal
lymph node metastases, and 1 peritoneal carcinomatosis were
found.

Of the 58 patients with recurrence, "®F-FDG PET/CT accurately
detected the lesion in 54 patients. Of the 17 patients who were
proven to have no metastasis, the "F-FDG PET/CT was truly
negative in 15 patients. The recurrent CRC evaluation revealed
sensitivity, specificity, accuracy, PPV, and NPV of "®FDG PET/CT of
93.1%, 88.2%, 92%, 96.4%, and 78.9%, respectively.
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Of the 48 patients with above-normal serum CEA levels, the
recurrent disease was confirmed in 42 patients. In 6 patients who
were proven to have no metastatic disease, serum CEA levels were
above normal, leading to false-positive results. Of the 27 patients
with normal CEA levels, 11 had no recurrent disease, whereas
16 had recurrent disease. Therefore, the sensitivity, specificity,
accuracy, PPV, and NPV of serum CEA levels were calculated as
72.4%, 64.7%, 70.6%, 87.5%, and 40.7%, respectively.

Of the 75 patients included in the study, CIM was reported
suspicious, equivocal, and pathological in 53 patients. The CIM
detected the recurrence correctly in 45 of these 53 patients, but
lesions were reported as positive in 8 patients, although with no
recurrent disease. Among the 22 patients who were evaluated
as normal on CIM, 9 had no recurrent disease, yielding true-
negative results, whereas 13 patients were reported as normal,
which led to false-negative results. The recurrent evaluation
calculated the sensitivity, specificity, accuracy, PPV, and NPV of
CIM as 77.5%, 52.9%, 72%, 84.9%, and 40.9%, respectively.

The liver was the site of metastasis in 24 of 58 patients with
recurrent disease. The sensitivity, NPV, and accuracy of "®F-FDG
PET/CT in the evaluation of hepatic metastases were 100%, 100%,
and 95%, respectively. Similarly, the serum CEA levels in the 24
patients with liver metastases were elevated showing sensitivity,
NPV, and accuracy of 100%, 100%, and 85%, respectively. The CIM
were true-positive in 19 of 24 patients and false-negative in 5,
yielding a sensitivity of 79% and accuracy of 68%.

Local recurrences were found in 23 of 58 patients with recurrent
disease. The sensitivity, NPV, and accuracy of the "®F-FDG PET/
CT in the evaluation of local recurrence were 100%, 100%, and
95%, respectively. The serum CEA levels were elevated in 17 of 23
patients with local recurrences and gave false-negative results
in 6 patients; showing a sensitivity, specificity, and accuracy of
73.9%, 64.7%, and 70%, respectively. Meanwhile, the CIM yielded
true-positive resultsin 16 of 23 patients and false-negative results
in 7 patients resulting in sensitivity, specificity, and accuracy of
69.5%, 52.9, and 62.5% in the evaluation of local recurrences,
respectively.

The "F-FDG PET/CT detected 36 of 40 extrahepatic metastases
correctly, thus lesion-based sensitivity, specificity, and accuracy
were 90%, 88.2%, and 89.4%, respectively. Serum CEA levels
were elevated in 17 of 29 patients with extrahepatic metastases
and normal values were detected in the remaining 12 patients,
yielding false-negative results. The patient-basis sensitivity,
specificity, and accuracy of CEA levels in the evaluation of
extrahepatic metastases were calculated as 58.6%, 64.7%,
and 60,8%, respectively. CIM accurately detected 28 out of 40
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extrahepatic metastatic foci, whereas false-negative in 12
patients. Therefore, the lesion-based sensitivity, specificity, and
accuracy were calculated as 70%, 52.9%, and 64.9%, respectively.

Table 2 shows the comparative results of PET/CT, CIM, and serum
CEA measurements.

Among the patients referred to '®F-FDG PET/CT, increased CEA
levels were found in 48 (64%) patients and abnormal CIM findings
in 53 (71%) patients. All of the three modalities were true-
positive in 28 (49%) patients. In 13 (22%) patients, "®F-FDG PET/
(T and CEA measurements were true-positive, whereas CIM was
false-negative. In 13 (22%) patients, "*F-FDG PET/CT and CIM were
true-positive but CEA measurements were false-negative. The
CIM correctly detected the recurrence in 3 (5%) patients, whereas
"8FDG PET/CT and CEA were false negatives. In 1 (2%) patient, CIM
and CEA measurements were true-positive, whereas the "®F-FDG
PET/CT was false-negative. No recurrence was detected in 3
patients referred with suspicious physical examination findings.

DISCUSSION

In our study, "®F-FDG PET/CT correctly identified the recurrent
disease in 54 out of 58 patients and yielded true-negative results
in 15 of 17 patients without recurrent disease. Therefore, the
sensitivity, specificity, accuracy, PPV, and NPV of "®F-FDG PET/CT
were found as 93.1%, 88.2%, 92%, 96.4%, and 78.9%, respectively.
Thus, this study showed the superiority of ®F-FDG PET/CT since
these values were 72.4%, 64.7%, 70.6%, 87.5%, 40.7% and 77.5%,
52.9%, 72%, 84.9%, and 40.9% for serum CEA measurements and
CIM, respectively.

One of 4 patients with false-negative results had normal
serum tumor marker levels and was referred to PET/CT for the

Table 2. Comparative results of PET/CT, CIM, and serum CEA
measurements on patient-based analysis

PET/CT (@] Elevated serum
CEA levels

Sensitivity (%) 93.1 77.5 72.4
Specificity (%) 88.2 52.9 64.7

PPV (%) 96.4 84.9 87.5

NPV (%) 78.9 40.9 40.7
Accuracy (%) 92 72 70.6
True-positive (n) 54 45 42
True-negative (n) 15 9 1
False-positive (n) 2 8 6
False-negative (n) 4 13 16

PPV: Positive predictive value, NPV: Negative predictive value, CIM: Conventional
imaging methods, PET/CT: Positron emission tomography/computed tomography,

CEA: Carcinoembryonic antigen

evaluation of lung nodules detected with CT. No pathological
FDG uptake in the nodules was observed on the PET/CT. The
patient’s clinical follow-up in the following months confirmed
the suspicion of lung metastasis. This patient had rectal
mucinous carcinoma, of which FDG affinity is low. The second
patient who had undergone partial colectomy and liver
metastasectomy for colon adenocarcinoma was referred to PET/
CT for investigation of the free fluid in the abdomen detected
in the MRI. The free fluid in the abdomen showed no abnormal
BF-FDG uptake on PET/CT imaging, but the investigation of
ascites fluid revealed adenocarcinoma. The third patient with
mucinous adenocarcinoma had a mass lesion in the rectus
abdominis without "®F-FDG uptake. The last patient with false-
negative showed no FDG uptake at the millimetric nodular
lesions in the lungs probably due to the low affinity for FDG and/
or resolution limitations. On clinical follow-up, the lesions were
found to be metastatic nodules in the lungs.

One of the patients with a false-positive result had a mass
lesion in the presacral space, strongly suggestive of recurrence
on PET/CT, but the histopathology revealed exudative material.
In the second false-positive case, widespread abnormal FDG
uptakes were found in the liver on PET/CT images, suggestive
of metastasis but the histopathology revealed active chronic
hepatitis.

Approximately, in two-thirds of patients with CRC, serum CEA
levels are increased with a specificity of 70-84% (12,13). Rocklin
et al. (14) and Carlsson et al. (15) showed in their studies that CEA
itself alone is superior to other biochemical tests in detecting
recurrences. Wanebo et al. (16) prospectively examined many
laboratory and radiological studies used in the follow-up of
patients with colon and rectal cancer, and they detected the
recurrences with elevated levels of CEA in 89% of patients. Serum
CEA may show the recurrence earlier than all other diagnostic
methods and symptoms (17). Serial CEA measurements are used
in the follow-up of recurrence rather than clinical evaluation.
However, the accuracy in the detection of locoregional recurrence
and lung metastasis is not as high as it is in liver metastases (18).
CIM can localize recurrences only 3-9 months after following the
elevated CEA (12,19).

The sensitivity, NPV, and accuracy of serum CEA in detecting
liver metastases are found as 100%, 100%, and 85%, respectively.
Meanwhile, the accuracy of serum CEA value in detecting local
recurrence and extrahepatic metastasis is found as 70% and
60.8%, respectively. The current study, as mentioned in the
literature (18), shows that elevated values of serum CEA are
highly indicative of liver metastases, whereas normal CEA does
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not rule out extrahepatic disease and local recurrence. In our
study, CEA's NPV for local recurrence and extrahepatic metastases
are calculated as 64.7% and 47.8%, respectively.

In patients presenting with high serum CEA levels and presacral
mass, CIM has difficulty in differentiating the recurrence from
fibrotic/scar tissue (20). The "F-FDG PET/CT imaging not only has
a very important role in distinguishing between local recurrence
and scar tissue after surgery/radiotherapy but also allows the
detection of unpredictable distant metastases (21,22). The
F-FDG PET/CT has a sensitivity of 90% and specificity of 94%
in detecting pelvic recurrence (20). Huebner et al. (23) reported
in their meta-analysis that "®F-FDG PET/CT has a sensitivity of
97% and specificity of 76%. In detecting local recurrences, the
BE-FDG PET/CT showed sensitivity, PPV, and NPV of 90%, 88%,
and 92%, respectively, whereas the sensitivity of CT/colonoscopy
was reported as 71% (24).

In this study, all cases identified by the CIM as false
positives consisted of postoperative fibrosis, scarring, and

postradiotherapy changes. The CIM yielded false-negative results,
especially for extrahepatic metastases. In the present study,
BE-FDG PET/CT correctly identified all 23 local recurrences and
showed sensitivity, NPV, and accuracy of 100%, 100%, and 95%,
respectively (Figure 1). Serum CEA levels were elevated in 17 of
23 patients with confirmed local recurrences and false-negative
in 6 cases, yielding 73.9% sensitivity, 64.7% specificity, and 70%
accuracy. CIMs were true-positive in 16 of 23 patients and false-
negative in 7 patients, thus showing sensitivity, specificity, and
accuracy of 69.5% 52.9%, and 62.5%, respectively. Our study
results showed the superiority of "®F-FDG PET/CT in detecting
local recurrences following the literature findings.

When hematogenous dissemination is concerned, the primary
site of metastasis for colorectal carcinoma is the liver (25). Liver
metastases developed within 5 years in 50% of patients who had
undergone curative surgery (26), and the only way to prolong
the survey is by resecting the hepatic metastases (25). To be
resectable, the hepatic metastases should be confined to one
lobe, should be 1-4 in number, and without any other distant

a |

Figure 1. "*F-FDG PET/CT images of a 51-year-old patient who had undergone a miles operation for colorectal cancer 5 years ago and was referred to
PET/CT for differentiation between scar tissue and local recurrence when CT detected a soft tissue mass at the presacral area. Serum CEA levels were
normal. Axial PET (a), CT (b), fusion (c), and lateral MIP (d) images of the patient showed increased FDG uptake in the soft tissue mass at the presacral

area consistent with metastasis (arrows)

8F-FDG: "®F-fluorodeoxyglucose, PET/CT: Positron emission tomography/computed tomography, CEA: Carcinoembryonic antigen, MIP: Maximum intensity projection
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metastatic site or metastatic lymphadenopathy (27). Only 10-
20% of the hepatic metastases could be candidates for surgical
resection (28). After curative surgical excision, 5-year survival
and 5-year disease-free survival were reported to be 33-40%
and 22%, respectively (3,26). The underlying reason for this
relatively short duration of disease-free survival is the presence
of occult cancer foci that are not detected in patients initially
believed to be candidates for curative resection. The "F-FDG
PET/CT is an important imaging modality in terms of its high
sensitivity in detecting liver metastases, as well as detecting
unpredictable metastatic disease (25). In most patients who
are planning to undergo partial liver resection, CT is used to
detect any extrahepatic diseases. However, either extensive
disease discovered during laparotomy or the recurrent hepatic
or extrahepatic diseases emerging shortly after surgery during
follow-up necessitates more effective presurgical imaging to
prevent unnecessary surgery.

In our study, the "®FDG PET/CT correctly identified all 24 liver
metastases with a sensitivity, specificity, NPV, and accuracy of
100%, 88.2%, 100%, and 95%, respectively. In the same way,
in all 24 patients with confirmed liver metastasis, serum CEA
levels were higher with sensitivity, accuracy, and NPV of 100%,
100%, and 85%, respectively. The CIM was true-positive in 19
out of 24 patients and false-negative in 5 patients yielding a
sensitivity of 79% and accuracy of 68%. Therefore, in our study,
"8F-FDG PET/CT showed a very high sensitivity in detecting liver
metastases.

The PET/CT was found to be more sensitive than CIM in detecting
extrahepatic metastases (94% vs. 67%) (24). Delbeke et al. (29)
reported in their study that PET/CT had a sensitivity of 100% and
accuracy of 92% in the demonstration of extrahepatic metastases,
whereas these values for CT were 71% and 74%, respectively.
Peritoneal and mesenteric metastases with small volume are
often missed with CT, whereas "®F-FDG PET/CT can easily detect
these lesions unless they are very small (<1 cm) (29).

In the present study, the "®F-FDG PET/CT correctly identified
the extrahepatic metastases in 36 out of 40 lesions, showing a
sensitivity of 90%, specificity of 88.2%, and accuracy of 89.4%
(Figure 2). Serum CEA levels were high in 17 out of 29 patients
with extrahepatic metastases and its sensitivity, specificity, and
accuracy were found as 58.6%, 64.7%, and 60.8%, respectively.
Meanwhile, CIM detected 28 out of 40 extrahepatic metastatic
foci, thus yielding a sensitivity, specificity, and accuracy of 70%,
52.9%, and 64.9%, respectively. In our study, the ®F-FDG PET/CT’s
superiority to CIM was most prominent in detecting extrahepatic
metastases.

All methods were true-positive in 28 (49%) patients. Elevated
serum CEA levels and positive ®F-FDG PET/CT results were seen
in 13 (22%) patients, whereas CIM was false-negative in these
patients. Contrarily, both "F-FDG PET/CT and CIM were true-
positive in 13 (22%) patients when CEA gave false-negative
results. Therefore, "F-FDG PET/CT exhibited a 93% success
rate in detecting recurrence in cases referred to "®F-FDG PET/
CT depending on suspicious CIM findings and/or elevated CEA
results.

The most important consequence of this high rate of metastases
detection is changing the treatment protocol. Demonstrating
unexpected metastatic lesions on "F-FDG PET/CT in patients
who were assumed to have limited metastatic disease before
metastasectomy might change the treatment protocol of patients
with a ratio of 13-32% (21,29).

In our study, the "F-FDG PET/CT detected extrahepatic foci
of metastases in 7 patients, thus 6 patients underwent
chemotherapy instead of liver metastasectomy. In another
patient with high CEA values, whose CIM was reported as normal,
metastatic foci were found in the abdomen, and similarly,
chemotherapy was initiated. Additionally, 3 out of 5 patients,
whose liver metastases were not detected with CIM, underwent
metastasectomy. In the other 2 patients, multiple metastases
were detected in the liver, and chemotherapy was applied. In
7 patients with local recurrence, the "®F-FDG PET/CT correctly
identified the lesions, whereas CIM could not differentiate the
lesions from postoperative fibrosis/scarring, and consequently
3 patients were scheduled for radiotherapy and 4 underwent
surgery. In addition, 6 of 17 cases without the recurrent disease
(except true-negative patients detected by CIM and PET/CT
together), PET/CT yielded true-negative results and reported
normal. Therefore, "8F-FDG PET/CT has changed the management
of patients in 25 out of 75 cases (33.3%).

CONCLUSION

In conclusion, recurrent CRC was detected by '®FDG PET/CT
with high sensitivity and specificity as compared with the CIM.
Our study results revealed the superiority of F-FDG PET/CT
in detecting local recurrences of CRC following the literature
findings. The "®F-FDG PET/CT showed a very high sensitivity in
detecting liver metastases but its superiority to CIM was most
prominent in detecting extrahepatic metastases. The ®F-FDG
PET/CT has also substantially changed the management of
patients. Our study revealed that CEA is highly sensitive in
detecting liver metastases, but normal serum CEA levels do not
rule out extrahepatic diseases and local recurrences. Recurrence
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Figure 2. "®F-FDG PET/CT images of a 74-year-old patient, who had undergone low anterior resection operation for rectal cancer 2 years ago and was
referred to PET/CT for evaluation of the paraaortic lymph nodes detected with CT. Serum CEA levels were normal. Lateral (a) and anterior (b) MIP
images showed pathologically increased FDG accumulations at the left supraclavicular region, nodules in both lungs, and intraabdominal paraaortic
lymph nodes consistent with metastasis. Selected axial PET and CT images of the patient showed increased FDG uptake at the left supraclavicular
region (c, d), at a pulmonary nodule in the left lung (e, f), and lymph nodes located in the left paraaortic region (g, h) (arrows)

8F-FDG: "®F-fluorodeoxyglucose, PET/CT: Positron emission tomography/computed tomography, MIP: Maximum intensity projection, CEA: Carcinoembryonic antigen

was detected by "F-FDG PET/CT imaging in 70.6% cases with
elevated serum CEA levels and negative, equivocal and/or
pathological findings of CIM.

The F-FDG PET/CT exhibited a 93% success rate in detecting
recurrences in cases referred to "®F-FDG PET/CT depending on
suspicious findings on CIM and/or elevated CEA results.

Ethics
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