
Colorectal cancer (CRC) is the second most com-

mon type of cancer in Taiwan and the third-lead-

ing cause of cancer mortality. Prognosis of these pa-

tients mainly depends on the tumor stage at diagnosis.

J Soc Colon Rectal Surgeon (Taiwan) June 2014 DOI: 10.6312/SCRSTW.2014.25(2).10314

Original Article

Is More Intensive Abdominal Computed

Tomography Scanning after Radical

Resection for Stage II and III Colorectal

Cancer Necessary?

Ming-Shan Su

Cheng-Wen Hsiao

Shu-Wen Jao

Chang-Chieh Wu

Chia-Cheng Lee

Tsai-Yu Lee

Division of Colon and Rectal Surgery,

Department of Surgery, Tri-Service General

Hospital, Taipei, Taiwan

Key Words

Colorectal cancer;

Resection;

Computed tomography

Purpose. Current National Comprehensive Cancer Network guidelines
recommend abdominal computed tomography (CT) surveillance after ra-
dical resection for stage II or III colorectal cancer beginning 1 year after

resection. However, this minimalist approach may not be sufficient. This
study aimed to determine whether the incidence of disease recurrence or
metastasis could justify more intensive abdominal CT after radical surgery.

Patients and Methods. We searched the Cancer Registry database of the
Tri-Service General Hospital between January 2007 and December 2011
and analyzed the incidence of disease recurrence detected by using ab-
dominal CT scanning. All patients undergoing radical resection for newly
diagnosed colorectal cancer were included. Exclusion criteria were tu-
mors of TNM stage 0, I or IV; lack of adequate staging to rule out distant
or residual disease; and a lack of monitoring with a regular surveillance
program.

Results. In total, 475 patients met the inclusion criteria; 237 and 238 pa-
tients had stage II and III disease, respectively. The overall tumor recur-
rence rate and the incidence of recurrences detected by using abdominal
CT in the first year was 5.4% (n = 26) and 3.5% (n = 17), respectively.

Conclusion. After radical resection for stage II and III colorectal cancer,
the incidence of abdominal CT-detected recurrences in the first year is rare
(3.5%). Abdominal CT within the first year after radical resection for
stage II and III colorectal cancer seems to be unnecessary. Furthermore,
the incidence of recurrence is low in the first year (1.6% and 5.4%), and it
remains low in the first 18 months, with incidences of 2.1% and 5.8% for
stages II and III, respectively. In our study, it seems safe to extend the time
until the first abdominal CT in stage II colorectal cancer after radical re-

section.
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In 75% of newly diagnosed cases, the tumor is con-

fined to a portion of the bowel and regional lymph

nodes. Complete removal of the tumor en-bloc with a

portion of the normal bowel along with mesenteric

and regional lymph nodes is considered a curative re-

section or radical surgery. However, up to 30-50% of

patients with stage II-III tumors who undergo radical

surgery will develop tumor relapse as a locoregional

recurrence, distant metastasis, or as metachronous

colorectal lesions after 5 years of follow-up.1

On the basis of the current National Comprehen-

sive Cancer Network guidelines, computed tomogra-

phy (CT) surveillance after radical resection for

stage II or III CRC should begin 1 year after resec-

tion. However, for many discerning patients and

physicians, particularly with respect to CRC, this mi-

nimalist approach has not been sufficient, and many

doctors perform a more intensive examination. The

aim of this study was to determine whether the inci-

dence of recurrence or metastasis was high enough to

justify more intensive abdominal CT scanning after

radical resection.

Materials and Methods

We searched the Cancer Registry database of the

Tri-Service General Hospital between January 2007

and December 2011. All patients undergoing radical

resection for newly diagnosed CRC were included in

this study. In total, 1,178 patients were identified from

our database. Exclusion criteria were TNM stage 0, I

or IV tumors; lack of an adequate staging to rule out

distant or residual disease; not receiving radical resec-

tion; and an inability to be monitored by a regular sur-

veillance program. We retrospectively analyzed the

recurrences detected on abdominal CT scans at 3, 6, 9,

12, 15, and 18 months post-operation in 475 patients.

Results

During the study period, 475 patients met the in-

clusion criteria, with a mean age of 66 � 14 years

(range: 25-94 years). Of these, 256 (54%) patients

were men, and 219 (46%) were women. There were

377 (79%) patients with colon cancer and 98 (21%)

patients with rectal cancer. The final pathological

staging included 237 (50%) stage II and 238 (50%)

stage III cancers. The clinical features of patients are

summarized in Table 1.

In 475 patients, there were 26 recurrences in 12

months and 33 recurrences in 18 months after radical

surgery (Table 2). The tumor recurrence rate in first

year was 5.4%, and it was 6.9% at 18 months after

surgery.

The incidence of recurrences detected by using

abdominal CT in the first year was 3.5% (n = 17);

even at 18 months post-operation, the incidence was

still low (4%, n = 19). Individually, there were 5 re-

currences detected by using abdominal CT in cases of

stage II CRC, including 3 in the liver and 2 in the re-

gional lymph nodes (LN). In stage III CRC cases, 14

recurrences were detected by using abdominal CT.

Twelve recurrences occurred in the liver, 1 in a re-
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Table 1. Clinical features of patients

Parameter Total (n = 475)

Age (years)

Average � SD 66 � 14

Range 25-94

Sex, n (%)

Male 256 (54%)

Female 219 (46%)

Tumor location, n (%)

Colon 377 (79%)

Rectum 098 (21%)

Tumor TNM stage

Stage II 237 (50%)

Stage III 238 (50%)

Chemotherapy�

Stage II 178 (75%)

Stage III 195 (82%)

Degree of differentiation

Well 048 (10%)

Moderate 366 (77%)

Poor 061 (13%)

Increased serum CEA level* 118 (24%)

� Including oral and intravenous chemotherapy.

* CEA: carcinoembryonic antigen; The upper limit of normal

range of carcinoembryonic antigen (CEA) concentration was

5 ng/mL.

SD = standard deviation.



gional LN, 1 in a distal LN, and 1 in the omentum. The

recurrence curves grouped according to the cancer

stage are shown in Fig. 1.

Discussion

In spite of undergoing radical surgery, approxi-

mately half of the patients with CRC may develop re-

current disease, and their median survival does not ex-

ceed 2 years.2-5 Most of these recurrences occur in pa-

tients who, at initial staging, had a tumor invading

across the bowel wall causing perforation of the bo-

wel, adhesion, invasion of neighboring organs (stage

IIb and IIc disease), or had LN metastases (stage III

disease). Besides disease recurrence, patients with

CRC are considered to be at a higher risk for develop-

ing a second or metachronous bowel cancer,6-11 partic-

ularly if they are aged � 60 years.9,10

The time from initial treatment to recurrence and

the initial stage are important prognostic factors in pa-

tients with recurrent colon cancer.12 Follow-up pro-

grams for patients with curatively resected CRC help

to improve survival. These follow-up programs in-

clude regular visits and performance of blood car-

cinoembryonic antigen (CEA) testing, chest radiogra-

phy, colonoscopy, and liver imaging; however, it is

not clear which tests or frequency of visits are opti-

mal. It has been suggested that improved survival is

owing to the diagnosis of recurrence at an earlier,

asymptomatic stage, which allows for more curative

resection of the recurrence. Patients should be made

aware of the risk of disease recurrence or secondary

bowel cancer, the potential benefits of follow-up, and

the uncertainties requiring further clinical trials.

Advantages of a more intensive follow-up of pa-

tients with stage II and stage III disease have been

shown prospectively in several older studies13-15 and

in 3 meta-analyses of randomized controlled trials de-

signed to compare low- and high-intensity programs

of surveillance.16-19 Intensive postoperative surveil-

lance has also been suggested to be of benefit to pa-

tients with stage I and IIA disease.20 Furthermore, a

population-based report indicated increased rates of

resectability and survival in patients treated for local

recurrence and distant metastases of CRC in more re-

cent years, thereby providing support for more inten-

sive post-operative follow-up in these patients.21

However, preliminary results from a recent, random-

ized controlled trial show no overall mortality benefit

of an intensive surveillance program for patients with

resected stage I-III disease.22 The authors found no

benefit of regular monitoring with both CEA tests and

on CT scans and concluded that CEA testing every 3-6

months combined with a single CT scan of the chest,
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Table 2. Sites of recurrent disease for colorectal cancer within

18 months after surgery

Site of recurrence

Numbers of patients with

recurrence by the months

after surgery

Months 3 6 9 12 15 18 Total

Intra-abdominal metastasis

Detected by using abdominal CT

Liver 2 4 2 4 1 1 14

Omentum 1 1

Distal lymph nodes 1 1

Regional lymph nodes 1 1 1 3

Detected by using colonoscopy

Anastomosis 1 3 4

Extra-abdominal metastasis

Lung 1 2 3 1 7

Brain 1 1 2

Bone 1 1

Total 3 8 5 10 5 2 33

Fig. 1. The incidence of recurrences detected by using ab-

dominal computed tomography grouped according

to cancer stage.



abdomen, and pelvis at 12-18 months is likely a cost-

effective surveillance schedule. Clearly, controversies

remain regarding the selection of optimal strategies

for following patients after potentially curative CRC

surgery, and the panel’s recommendations are based

mainly on consensus.23,24 There are few studies focus-

ing on the detection rate and timing of the initiation of

CT surveillance.

In the current study, we demonstrated that the inci-

dence of recurrences detected by abdominal CT in pa-

tients with stage II and III CRC who undergo a radical

surgery was as low as 3.5% (n = 17) in first year post-

surgery. If the data were grouped by cancer stage, in

the stage II patients, the incidence was lower with

1.6% (n = 4) in first year; even at 18 months post-op-

eration, the rate was still low at 2.1% (n = 5). In stage

III patients, the incidence was 5.4% (n = 13) in the

first year post-operation and 5.8% (n = 14) at 18 mon-

ths post-operation. The proportion of patients diag-

nosed with recurrence was higher in stage III than in

stage II disease, and the difference persisted in 18

months follow-up. Furthermore, in the reports of ab-

dominal CT scanning performed 6 months post-oper-

ation, the high incidence of inflammatory changes, in-

cluding fatty stranding, increasing numbers or enlar-

gement of LN, and bowel wall thickening, was also

noted in 32% of cases. The incidence is higher in rec-

tal cancer at 45%. The false-positive results owing to

inflammatory changes caused by surgery and chem-

oradiotherapy will lead to unnecessary radiation ex-

posure with repeated CT scanning, as well added

stress and other risks of unnecessary treatments.

Conclusions

Although many patients view follow-up as impor-

tant, even if recurrence is not detected earlier, testing

that is poorly justified can lead to both psychological

and physical harm to patients as well as unnecessary

costs. In our study, the incidence of abdominal CT-de-

tected recurrences in the first year was rare (3.5%),

and a more intensive examination schedule tended to

be unnecessary. Furthermore, in stage II and stage III

CRC, the incidence was low in the first year (1.6%

and 5.4%), and it remained low at 18 months at 2.1%

and 5.8% in stage II and III disease, respectively. On

the basis of our study, it appears to be safe to extend

the time to the first abdominal CT in stage II CRC af-

ter radical resection.
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原    著

第二及第三期大腸直腸癌根除手術後是否需要
更密集的追蹤腹部電腦斷層？

蘇明山  蕭正文  饒樹文  吳昌杰  李家政  李才宇

三軍總醫院  外科部  大腸直腸外科

背景  根據目前的 NCCN 指引，在第二期和第三期的大腸直腸癌接受完根除手術，腹
部電腦斷層追蹤建議從一年後開始，但是很多病人和醫師並不會滿足這樣的最基本的追

蹤。本篇研究的目的在於評估腫瘤復發率是否夠高而需要執行更密集的術後腹部電腦斷

層檢查。

方法  從三軍總醫院的癌症登記資料庫搜尋，從 2007 年 1 月到 2011 年 12 月，在單一
醫學中心診斷的出的第二和第三期大腸直腸癌，至少接受根除手術治療，從術後開始至

第十八個月止，發生可被腹部電腦斷層偵測出的腫瘤復發或轉移的發生率。

結果  總計 475 位病人符合篩選條件，其中 256 人為男性，219 人為女性，平均年齡為
66歲。有 237位為大腸直腸癌第二期，238人為第三期。第一年的腫瘤復發率為 5.4%，
如果僅計算可被腹部電腦斷層偵測到的轉移，第一年則為 3.5%。

結論  第二期及第三期大腸直腸癌的追蹤，在一年內發生可被腹部電腦斷層偵測到轉移
的機率是很低的 (分別是 1.6% 及 5.4%)，在第十八個月也僅 2.1% 及 5.8% 所以採用更
密集的追蹤腹部電腦斷層顯示並不需要，而且術後第一次接受電腦斷層的時間再延長似

乎也是安全的。

關鍵詞  大腸直腸癌、術後追蹤、電腦斷層掃描。




