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Diagnostic Role of F-18 FDG PET/CT in the Follow-up of Patients with
Colorectal Cancer: Comparison with Serum CEA, CA 19-9 Levels and
Computed Tomography
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Department of "Nuclear Medicine and Surgery, Kyungpook National University Hospital, Daegu, Korea.

Purpose: Early detection of recurrence is an important factor for long term survival of patients with colorectal
cancer. Measurement of serum levels of CEA, CA 199, CT and PET/CT has been commonly used in the
postoperative surveillance of colorectal cancer. The purpose of this study was to compare the diagnostic ability of
PET/CT, tumor marker and CT for recurrence in colorectal cancer patients after treatment. Materials and
Methods: F-18 FDC PET/CT imaging was performed in 189 colorectal cancer patients who underwent curative
surgical resection and/or chemotherapy. Measurement of serum levels of CEA, CA 199 and CT imaging were
performed within 2 months of PET/CT examination. Final diagnosis of recurrence was made by biopsy, radiologic
studies or clinical follow-up for 6 months after each study. Results: Overall sensitivity, specificity of PET/CT was
94.7%, 91.1%, while those of serum CEA were 447% and 97.3%, respectively. Sensitivity and specificity . were
94.2%, 904% for PET/CT and better than those of combined CEA and CA 19-9 measurement (52.1%, 88.5%) in
174 patients measured available both CEA and CA 199 data. In 115 patients with both tumor markers and CT
images available, PET/CT showed similar sensitivity but higher specificity (92.9%, 91.3%) compared to combination
of tumor markers and CT images (92.9%, 74.1%). Conclusion: PET/CT was superior for detection of recurred
colorectal cancer patients compared with both CEA, CA 19-9, and even with combination of both tumor markers
and CT. Therefore PET/CT could be used as a routine surveillance examination to detect recurrence or metastasis
of colorectal cancer. (Nucl Med Mol Imaging 2009:43(2):120-128)

Key Words: Colorectal cancer, F-18 FDG PET/CT, carcinoembryonic antigen, carbohydrate antigen 19-9, computed
tomography, recurrence
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Table 1. Comparison of PET/CT and Serum CEA Measurement for Detection of Local Recurrence or Metastasis of Colorectal Cancer Patients

Sensitivity® Specificity PPV® NPV

PET/CT 94.7% 91.1% 87.8% 96.2%
(72/76) (103/113) (72/82) (103/107)

CEA 44.7% 97.3% 91.8% 72.3%
(34/76) (1M0/113) (34/37) (110/152)

Dp<0.05, PPositive predictive value, “Negative predictive vaiue
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Figure 1. Schematic diagrom of the comparision of PET/CT and
serum level of CEA for the detfection of recurrence of colorectal
cancer patients is showing below.
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Table 2. Individual Subjects with PET/CT(+) /CEA(-), but No Local Recurrence or Metastatic Lesions despites Abnormal PET/CT Findings

Sex Age Sites of abnormal FDG uptake Final result
M 61 Pelic lymph nodes Normal(folliow-up CT)
F 68 Rectum Normal(follow-up CT)
F 77 Pelvic lymph nodes Normal(follow-up CT)
F 59 L-spine Degenerative arthropathy(MRI)
M 25 Pelvic cavity mass Fibrosis(biopsy)
F 42 Descending colon Colitistbiopsy)
F 59 Axiflary lymph node Benign lymph node(biopsy)
F 53 Brain Contusion(biopsy)

Table 3. Comparison of Sensitivity, Specificity of PET/CT and Serum CEA Measurement regarding to Initial Stage of Colorectal Cancer Patients

FDG PET/CT Serum CEA

Sensitivity Specificity Sensitivity Specificity
Stage | 100% 02.3% 100% 92.3%
2/2) (12/13) (2/2) (1213
Stage |l 85.0% 84.7% 50% 97.8%
(17/20) (40/46) (10/20) (45/46)
Stage i 100% 93% 39.5% 97.6%
(43/43) (40/43) (17/43) (42/43)
Stage IV 100% 91.6% 50% 100%
(10/10) 1/12) (5/10) (12/12)

Figure 2. A 38 year-old man with a history of rectal cancer(adenocarcinoma) underwent F-18 FDG PET/CT 1
low anterior resection. Serum CEA level was 0.5ng/ml. F-18 FDG PET/CT showed variable sized multiple nodular lesions (white arow)
with mild FDG uptake (Mmaximum SUV 2.5~3.0) in both lung fields which were confimed as metastatic lung lesions by surgery.
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Table 4. Comparison of PET/CT and Serum Tumor Markers (CEA and CA 19-9) Measurement for Detection of Local Recurrence or Metastasis of Colorectal Cancer

Patients
Sensitivity® Specificity PPV NPV®
PET/CT 94.2% 90.4% 86.6% 95.9%
(65/69) (95/105) (65/75) (95/99)
Tumor markers 52.1% 88.5% 75% 73.8%
(36/69) (93/105) (36/48) (93/126)

D5<0.05, PPositive predictive value, “Negative predictive value

174 patients
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Figure 3. Schematic diagram of the comparison of PET/CT and
serum fumor marker (CEA and CA 19-9) measurement for the
detection of local recurrence or metastasis of colorectal cancer

Figure 4. Schematic diagram of the comparision of PET/CT and
abdominal  CT/serum tumor marker (CEA and CA 19-9)
measurement for the recurrence of colorectal cancer patient Is

patients is showing below. showing below.

Figure 5. A 83 year-old man with a history of rectal cancer(adenocarcinoma) underwent F-18 FDG PET/CT 1 year after low anterior
resection. Serum CEA and CA 19-9 levels were 3.6 and 4.8g/ml. Abdominal CT finding was unremarkable. F-18 FDG PET/CT showed
abnormal FDG uptake (white arrow, maximum SUV 5.7) in transverse colon fields which were confirmed as recurrence by colonoscopic
biopsy.
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Figure 6. A 52 year-old man with a history of sigmoid colon cancer (adenocarcinoma) underwent F-18 FDG PET/CT 1 year affer
laparascopic anterior resection. Serum CEA and CA 19-9 levels were 2.3 and 12.5ng/ml. Abdominal CT showed low density lesions in
liver segment 8 (white arrow) suggesting metastasis, F-18 FDG PET/CT showed no abnormally increased FDG uptake. Abdominal CT
follow-up affer 6 months showd no significant interval change after more than 6 months.

Table 5. Comparison of PET/CT and Combination of Abdominal CT/Serum Tumor Markers (CEA and CA 19-S) Measurement for Detection of Local Recurrence or
Metastasis of Colorectal Cancer Patients

Sensitivity Specificity® PPV® NPV

PET/CT 92.9% 91.3% 91.3% 92.9%
(53/57) (53/58) (53/58) (53/57)

CT/Tumor markers 92.9% 74.1% 77.9% 91.4%
(53/57) (43/58) (53/68) (43/47)

Dp<0.05, Positive predictive value, “Negative predictive value
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