J Soc Colon Rectal Surgeon (Taiwan) December 2012

Original Article

Computed Tomography in the Postoperative
Surveillance of Stage III Colorectal Cancers
Receiving Adjuvant Chemotherapy

Ping-Fu Yang'

Chau-Yun Chen*?

Li-Chun Kao'

Cheng-Jen Ma'

Fang-Ming Chen'*

Hon-Man Chan'*

Che-Jen Huang'*

Jan-Sing Hsieh'*

Jaw-Yuan Wang'#367

Division of Gastroenterology and General
Surgery, Department of Surgery, Kaohsiung
Medical University Hospital,

2Depan‘ment of Radiology, Faculty of
Medicine, College of Medicine, Kaohsiung
Medical University,

j’Department of Radiology, Kaohsiung
Medical University Hospital, Kaohsiung
Medical University,

4Department of Surgery, Faculty of
Medicine, College of Medicine, Kaohsiung
Medical University,

SGraduate Institute of Clinical Medicine,
College of Medicine, Kaohsiung Medical
University,

Cancer Center, Kaohsiung Medical
University Hospital,

7Department of Medical Genetics, College of
Medicine, Kaohsiung Medical University,
Kaohsiung, Taiwan

Key Words

Computed tomography;
Postoperative surveillance;
Stage III colorectal cancers

Purpose. Colorectal cancer (CRC) is the most common malignancy in
Taiwan. Approximately 30-50% of CRC patients receiving radical resec-
tion will eventually develop postoperative relapse. Surveillance for early
detection of postoperative relapse is the ideal goal, and computed tomo-
graphy (CT) scan is the crucial tool for such surveillance for stage III
CRC patients administrated with adjuvant chemotherapy; however, the
routine role of CT scan in the post-chemotherapeutic surveillance in local
recurrence or distant metastasis of these patients in the clinical practice
remains largely unknown.

Methods. From January 2008 to February 2011, a retrospective analysis
of 115 stage III CRC patients undergoing primary lesion resection follow-
ing by adjuvant chemotherapy was investigated. The sensitivity, specific-
ity, positive predictive value, negative predictive value and accuracy of
CT scan for the diagnosis of postoperative local recurrence and distant
metastasis were analyzed.

Results. There were no significant differences between colon and rectal
cancer patients in age (p = 0.798), gender (p = 0.242), tumor size (p =
0.288), tumor depth (p = 0.059), and lymph node metastasis (p = 0.557).
The sensitivity, specificity, positive predictive value, negative predictive
value, and accuracy of CT scan for colon cancer or rectal cancer patients
in the diagnosis of distant metastasis are similar. However, the sensitivity
of CT scan in the diagnosis of local recurrence in colon cancer (22.2%)
and rectal cancer (50%) was relatively low.

Conclusion. Our study showed that the sensitivity for diagnosis of local
recurrence in colon and rectal cancer patients is prominently lower than
that of distant metastasis by CT scan. Therefore, more precise image
studies in the surveillance may be mandatory to improve accurate detec-
tion of local recurrence for CRC patients following adjuvant chemo-
therapy.

[/ Soc Colon Rectal Surgeon (Taiwan) 2012;23:144-150]

Received: March 14, 2012.

Accepted: July 3, 2012.

Correspondence to: Prof. Jaw-Yuan Wang, Department of Surgery, Kaohsiung Medical University Hospital, 100 Tzyou 1st Road,
Kaohsiung 807, Taiwan. Tel: +886-7-312-2805; Fax: +886-7-311-4679; E-mail: cy614112@ms14.hinet.net

144



Vol. 23, No. 4

Computed Tomography in the Surveillance of Colorectal Cancers 145

olorectal cancer (CRC) is the most common ma-
lignancy in Taiwan. Despite optimal primary
treatment, with adequate surgery with or without
adjuvant chemotherapy, approximately 30-50% of pa-
tients will relapse and die of their disease. In the past,
there was insufficient evidence that post-operative
regular outpatient department follow-up could signifi-
cantly improve overall survival. The improvement in
overall survival has been attributed to earlier detection
of recurrent disease and in particular, to a higher rate
of detection of isolated locoregional relapses. Re-
cently, four systemic revisions of ESMO clinical re-
commendations have proven that overall survival
gain was 7-13% for patients undergoing intensive sur-
veillance compared with those with minimal or no fol-
low-up.' Detection of early relapse of colon cancer is
the ideal goal of surveillance. Carcinoembryonic anti-
gen (CEA), abdominal and chest computed tomogra-
phy (CT), positron emission tomography (PET), and
colonoscopy are usually used in clinical practice for
follow-up. CEA determination is recommended every
3-6 months for 2 years according to the National Com-
prehensive Cancer Network (NCCN) guideline 2012
Ver. 2.2 It is estimated that in 90% of patients with se-
rum CEA level elevation after surgery, local recur-
rence or distant metastasis is indicated.” Serum CEA
elevation could be detected 1.5-6 months before posi-
tive finding of other examinations. But the false-posi-
tive rate of CEA elevation is 7%-16% and the false-
negative rate is 40%." Other image examinations
should be combined to improve the accuracy of de-
tecting local recurrence or distant metastasis. PET,
PET-CT, MRI, and CT can be used for CRC patients
with elevated CEA levels in the detection of local re-
currence or distant metastasis in surveillance. The
PET and PET-CT scan are both metabolic techniques
and more precise tools to detect malignant lesions be-
cause malignant lesions exhibit higher glucose meta-
bolism and higher uptake of FDG. The sensitivity of
PET or PET-CT is higher than CT in detection of can-
cer relapse.” It is not cost-effective in surveillance by
PET or PET-CT scan despite the CT scan having low-
est diagnostic performance and economic benefits.
In detection of hepatic metastasis of CRC pa-
tients, it has been proven that CT scan is more useful
than liver function test or CEA level.’ The post-opera-

tive CRC patients with regular liver imaging had 25%
lower mortality rate compared with those without re-
gular liver imaging.® In addition, Chau et al. pointed
out that the CT-detected group had better survival
time (13.8 months) than the symptomatic group in
surveillance.’

FOLFOX4 regimen (oxaliplatin/5-fluorouracil/
leucovorin) is standard adjuvant chemotherapy in
stage I1I colon cancer patients.® The role of CT scan in
the postoperative surveillance for stage CRC patients
treated with FOLFOX4 regimen is not clear. The aim
of this study is to assess diagnostic accuracy of con-
trast-enhanced computed tomography (CT) scan in
the detection of the local recurrence or distant meta-
stasis for postoperative surveillance in colorectal
cancer patients following adjuvant chemotherapy.

Materials and Methods
Patients

Between January 2008 and February 2011, a re-
trospective analysis of UICC stage III 115 patients
from Kaohsiung Medical University Hospital with
colorectal cancer (CRC) undergoing primary tumor
resection following by FOLFOX4 adjuvant chemo-
therapy was investigated. FOLFOX-4 was conducted
comprising oxaliplatin 85 mg/m? as a two-hour infu-
sion on day 1, LV 200 mg/m? as a two-hour infusion
concurrently with oxaliplatin on day 1, followed by a
bolus of 5-FU 400 mg/m?* then and continuous infu-
sion of 5-FU 600 mg/m? over 22-hours (days 1 and 2),
and was repeated every two weeks in the presence of
an absolute neutrophil count > 1500/ul and platelet
count > 100000/pl, and recovery of any extra-haema-
tological toxicity; otherwise, treatment was post-
poned for one or two weeks until recovery. Also, the
chemotherapy was continued until the disease pro-
gressed or unacceptable toxicities developed or the
patient refused further treatment with FOLFOX4.
Postoperative surveillance consisted of medical his-
tory, physical examination, and laboratory studies in-
cluding serum carcinoembryonic antigen (CEA) le-
vels every 3 months, abdominal ultrasonography was
performed every 6 months, and chest radiography and
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total colonoscopy were performed once a year. Ab-
dominal- or chest-computed tomography (CT) scan
was scheduled every 6-cycle interval of FOLFOX4
chemotherapy. Patients were regularly followed up at
3-monthly intervals for 2 years and 6-monthly inter-
vals thereafter. For the uniform quality of computed
tomography reading, all computed tomography image
of 115 patients are read by the same senior radiologist
(Dr. Chau-Yun Chen) in CRC multi-disciplinary team
of Kaohsiung Medical University Hospital.

Statistical analysis

All data were analyzed using the Statistical Pack-
age for the Social Sciences version 17.0 software
(SPSS Inc., Chicago, IL, USA). The student z-test was
used to compare age between colon and rectal cancer
patients. Chi-squared test was used to compare gen-
der, tumor size, tumor depth, and lymph node meta-
stasis in colon and rectal cancer patients. It was con-
sidered statistically significant if the p value < 0.05.
The sensitivity, specificity, positive and negative
predictive value, and diagnostic accuracy of CT scan
in local recurrence and distant metastasis were eva-
luated.

Results

Patient characteristics

The characteristics of the 115 UICC stage III
colorectal cancer patients are summarized in Table 1,
and there were 90 colon cancer patients and 25 rectal
cancer patients. The median age was 63 years in colon
cancer patients (range from 30 to 84) and 67 years in
rectal cancer patients (range from 34 to 81). The me-
dian follow-up time is 34 months (range from 14 to
51). Among 90 colon cancer patients, there were 42
patients with tumor size longer than 5 cm and 48 pa-
tients with tumor size smaller than 5 cm. In tumor
depth, 6 patients were T1-T2 and 84 patients were
T3-T4. In lymph node metastasis, 63 patients were N1
and 27 patients were N2. Among 25 colon cancer pa-
tients, there were 7 patients of tumor size longer than
5 cm and 18 patients of tumor size smaller than 5 cm.

In tumor depth, 5 patients were T1-T2 and 20 patients
were T3-T4. In lymph node metastasis, 19 patients
were N1 and 6 patients were N2. There were no sig-
nificant statistically differences between colon and
rectal cancer patients in age (p = 0.798), gender (p =
0.242), tumor size (p = 0.288), tumor depth (p =
0.059), and lymph node metastasis (p = 0.557). Com-
puted tomography was used to evaluate the local re-
currence and distant metastases in colon and rectal
cancer patients (Table 2), which was compared to pa-
thology or positron emission tomography (PET) scan
if the pathology sample was not available. There were
36 and 10 patients with local recurrence in colon and
rectal cancer patients respectively by CT diagnosis,
and 8 (22.2%) and 5 (50%) patients were proven by
pathology or consistent with PET scan in colon and
rectal cancer patients respectively. There were 22 and
9 patients with distant metastasis in colon and rectal
cancer patients respectively by CT diagnosis, and 18
(81.8%) and 8 (88.9%) patients were proven by pa-
thology or consistent with PET scan in colon and
rectal cancer patients respectively. Twenty-two pa-
tients with distant metastases were diagnosed by CT
scan as colon cancer patients.

Table 3 summarizes the sensitivity, specificity,
positive predictive value, negative predictive value,
and accuracy of CT scan in evaluating the local recur-
rence or distant metastasis in colon and rectal cancer

Table 1. Characteristics of 115 UICC stage III colorectal cancer

patients
Colon cancer Rectal cancer
N =90 N=25 P
Age (years) 0.798
Median (range) 63 (30-84) 67 (34-81)
Gender 0.242
Male 48 17
Female 42 8
Tumor size 0.288
>5cm 42 7
<5cm 48 18
Tumor depth
T1+T2 6 5 0.059
T3+T4 84 20
Lymph node metastasis
NI 63 19 0.557
N2 27 6
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Table 2. Abdominal computed tomography or pathology/PET scan in evaluating the local recurrence and distant metastases in colon

and rectal cancer patients

Colon cancer N =90

Rectal cancer N = 25

Site of metastasis CT diagnosis Pathology or PET scan diagnosis CT diagnosis  Pathology or PET scan diagnosis
Local recurrence 36 8 10 5
Distant metastasis 22 18 9 8
Liver only 7 6 4 3
Lung only 1 1 1 1
Bone only 1 1 1 1
Ovary only 1 1 0 0
Spleen only 1 0 0 0
Multiple metastases 11 9 3 3

CT: computed tomography; PET: positron emission tomography.

Table 3. Sensitivity, specificity and positive and negative predictive value of abdominal computed tomography in evaluating the
local recurrence or distant metastasis in colon and rectal cancer patients

Pathology or PET scan diagnosis

Colon cancer

Rectal cancer

CT diagnosis Local recurrence Distant metastasis Local recurrence Distant metastasis
Sensitivity 8/36 (22.2%) 18/22 (81.8%) 5/10 (50%) 8/9 (88.8%)
Specificity 51/54 (94.4%) 65/68 (95.6%) 14/15 (93.3%) 16/16 (100%)
PPV 8/11 (72.7%) 18/21 (85.7%) 5/6 (83.3%) 8/8 (100%)
NPV 51/79 (64.6%) 65/69 (94.2%) 14/19 (73.6%) 16/17 (94.1%)
Accuracy 59/90 (65.6%) 83/90 (92.2%) 19/25 (76%) 24/25 (96%)

CT: computed tomography; PET: positron emission tomography; PPV: positive predictive value; NPV: negative predictive value.

patients respectively. The sensitivity, specificity, posi-
tive predictive value, negative predictive value, and
accuracy of abdominal CT for colon cancer with dis-
tant metastasis were 81.8%, 95.6%, 85.7%, 94.2%,
and 92.2%, which were similar to the sensitivity, spec-
ificity, positive predictive value, negative predictive
value, and accuracy of CT scan for rectal cancer with
distant metastasis, 88.8%, 100%, 100%, 94.1%, and
96% respectively.

The sensitivity, specificity, positive predictive
value, negative predictive value, and accuracy of CT
for colon cancer with local recurrence were 22.2%,
94.4%, 72.7%, 64.6%, and 65.6%. Moreover, the sen-
sitivity, specificity, positive predictive value, negative
predictive value, and accuracy of CT for rectal cancer
with local recurrence are 50.0%, 93.3%, 83.3%,
73.6%, and 76%. The accurate detection rate was
relatively low in local recurrence in colon and rectal
cancer patients when compared to the accurate de-
tection rate in distant metastasis in colon and rectal

cancer patients.

Discussion

Earlier detection of relapse is the main purpose in
surveillance after surgery and adjuvant chemotherapy
has been proven to improve overall survival. Renehan
et al. pointed out that earlier detection of recurrences
can lead to substantial reduction (about 9%-13%) in
mortality of stage III CRC patients with adjuvant che-
motherapy.’ In addition, an improvement of 7% in
five-year overall survival was also demonstrated.'®
Based on the recommendations of the American Soci-
ety of Clinical Oncology, it is recommended asymp-
tomatic recurrences of CRC after surgery be detected
by measurement of serum carcinoembryonic antigen
(CEA)." The recurrences were eventually confirmed
in 90% of CRC patients with elevated serum CEA
levels after operation.!” According to the National
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Comprehensive Cancer Network (NCCN) guidelines
2012 Ver. 2, history, physical examination, and CEA
determination are advised to be evaluated every 3
months for at least 2 years and every 6 months for a
total of 5 years. CT scan of abdomen and pelvis is
annually for 3 years. Colonoscopy is performed at
first year, then as clinically indicated.

In the current study, among 34 colon cancer pa-
tients with elevated CEA, 26 (76.5%) patients were
subsequently proven with local recurrence or distant
metastases. However, among 58 patients with abnor-
mal CT finding, only 26 (44.8%) patients were even-
tually proven with local recurrence or distant meta-
stases. It seems that CEA measurement is more sen-
sitive than CT scan in post-chemotherapeutic sur-
veillance. In fact, CEA measurement and CT scan are
both important tools in clinical surveillance according
to NCCN guidelines.

Besides, how to distinguish local recurrence of
CRC patients from previous surgery-related or radia-
tion-related fibrotic mass with CT images is difficult
in clinical practice.'? In our investigation, the sensitiv-
ity and specificity for differentiating local recurrence
from fibrotic mass with CT images among patients
with colon cancer were 22.2% and 94.4% respec-
tively. The sensitivity and specificity for differentiat-
ing local recurrence from fibrotic mass with CT im-
ages among patients with rectal cancer were 50% and
93.3% respectively. The sensitivity of local recur-
rence by CT scan in colon and rectal cancer patients is
relatively lower than sensitivity of distant metastasis.
It suggests that CT scan seems to be a more reliable
tool for detection of distant metastasis than in local re-
currences for stage III CRC patients administrated
with adjuvant chemotherapy. Consequently, other di-
agnostic tools to accurately identify local recurrences
is necessary for these patients.

In recent decades, the functional data of fluorine
18 (18F) fluorodeoxyglucose (FDG) PET scan have
an important role to distinguish recurrent tumoral
masses in patients with CRC after surgery from non-
recurrent masses.'*"!> Even-Sapir et al. revealed that
among 62 patients with CRC after surgery evaluated
by abdominal CT scan, 30 (48%) patients were abnor-
mal by CT scan but only 7 (23%) patients were finally
proven to be consistent. This result is similar to our

current study, where 46/115 (40%) patients were ab-
normal by CT scan but only 13 (28.3%) patients were
consistent. Among 81 patients with increased 18F
FDG uptake by PET scan, sensitivity and specificity
for differentiating malignant from benign tumors
were 82% and 65% respectively. When PET is com-
bined with CT scan to distinguish recurrent masses
and non-recurrent masses, the sensitivity and specific-
ity are prominently increased to 100% and 96% re-
spectively.!® The PET-CT is not the same as patho-
logical proven metastases. In our investigation the
most metastases are proven pathologically with speci-
men from surgery or colonoscopy. However a few
part of metastases are proven by PET-CT because of
the patient’s personal reason or difficulties in retro-
peritoneal and pre-sacral specimen. Those are rela-
tively rare. Though the PET scan is more accurate for
detection of recurrence compared with CT only, it is
not recommended to be used routinely for initial diag-
nosis of CRC.

Conclusion

How to detect the early relapse of CRC patients
administrated with adjuvant chemotherapy remains a
challenge to clinicians. The relatively low accuracy of
routine CT scan in the detection of local recurrence in
CRC patients following adjuvant chemotherapy needs
to be justified. Particularly, the actual role of PET scan
for the surveillance of these patients needs to be
explored in further studies.
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