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did not receive preoperative chemotherapy (p = 0.04). 
Of significance, fewer patients who received preoperative 
chemotherapy (57.5 %) had recurrence within 24 months 
compared with patients who did not receive preoperative 
chemotherapy (79.8 %) (p = 0.00001).
Conclusions Intensive follow-up for at least 24 months was 
considered appropriate for monitoring disease recurrence 
after R0 surgery for stage IV colorectal cancer. In addi-
tion, preoperative chemotherapy contributed to improved 
outcomes.

Keywords Colorectal cancer · Treatment outcome · 
Prognosis

Introduction

Colorectal cancer (CRC) is the third leading cause of can-
cer-related death in Japan and this rate has been increas-
ing. Approximately 15–20 % of patients with CRC are 
diagnosed with synchronous distant metastases despite 
widespread screening for early detection [1, 2]. However, 
surgical resection has been established for some metastatic 
CRC lesions [3], and cure can even be expected in some 
patients.

To date, the optimal management of stage IV CRC 
after R0 surgery remains to be established. There are some 
reports that suggest the efficacy of adjuvant chemotherapy 
after R0 surgery for stage IV CRC [4, 5]. Although the 
efficacy of repeated surgery has been reported for recur-
rent disease after R0 surgery for stage IV CRC [6, 7], the 
efficacies of postoperative adjuvant chemotherapy as well 
as repeated surgery for recurrent disease are still controver-
sial. Recently, the beneficial effect of preoperative chemo-
therapy for stage IV CRC has been reported [8].

Abstract 
Background We analyzed the treatment outcomes after 
curative surgery for stage IV colorectal cancer to develop 
outcome-based follow-up protocols and treatment 
strategies.
Methods This study was a multi-institutional retrospective 
analysis of treatment outcomes in patients who underwent 
R0 surgery for stage IV colorectal cancer.
Results A total of 1133 patients, of whom 837 had recur-
rence, were included in this study. Recurrence occurred 
within 12 and 24 months after R0 surgery in 452 (54.0 %) 
and 652 (77.9 %) patients, respectively. Surgical resec-
tion was performed less frequently for recurrence within 
12 months of R0 surgery than for recurrence after more 
than 12 months (p = 0.003). Prognosis was signifi-
cantly better in patients who had recurrence more than 
24 months after R0 surgery than in those who had recur-
rence within 24 months; this was not only for all patients 
but also specifically for patients with resection for recur-
rent disease. Recurrence was less frequent in patients who 
received preoperative chemotherapy than in patients who 
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Follow-up after R0 surgery has traditionally been per-
formed for the early detection of recurrence. However, rec-
ommendations are not consistent. The national compre-
hensive cancer network (NCCN) guideline recommends 
intensive follow-up for 2 years after curative surgery in cases 
of stage IV CRC, following a similar protocol to that used for 
patients with stage II/III CRC [3]. In contrast, the European 
Society for Medical Oncology (ESMO) guideline recom-
mends a more intensive follow-up protocol for patients with 
stage IV CRC compared with stage II/III CRC, indicating that 
an intensive follow-up period of 3 years is appropriate after 
R0 surgery [9]. However, the prognostic efficacies of these 
protocols are not yet proven and, to date, no evidence-based 
follow-up protocol has been established for stage IV CRC.

This study was conducted to facilitate the development 
of evidence-based follow-up protocols and treatment strate-
gies informed by treatment efficacy. We analyzed the treat-
ment outcomes after R0 surgery for stage IV CRC, particu-
larly with regard to the disease-free period, in a multicenter 
retrospective study of Japanese patients referred to hospi-
tals in the Japanese Study Group for Postoperative Follow-
up of Colorectal Cancer.

Patients and methods

Patients and study design

The data of 1133 patients (675 males and 458 females; 
median age 63.0 years; age range 18–93 years) with stage 
IV CRC who underwent R0 resection between January 
1997 and December 2007 were collected from the data-
bases of all 20 referral hospitals of the Japanese Study 
Group for Postoperative Follow-up of Colorectal Cancer. 
R0 surgery for multiple organ metastases was performed in 
69 patients (liver and lungs in 26, liver and peritoneal in 
14, liver and lymph node in 11, liver and other organs in 5, 
lungs and peritoneum in 2, peritoneum and lymph node in 
7, peritoneum and other organs in 1, liver, peritoneum, and 
lymph node in 2, liver, lungs, and other in 1). Their treat-
ment outcomes were then analyzed.

Definitions and diagnosis

Clinical and pathological data were recorded according to 
the Japanese Society for Cancer of the Colon and Rectum 
(JSCCR) classification system [10]. Tumor depth of invasion 
and lymph node metastases were classified according to the 
seventh edition of the TNM classification system [11]. The cut-
off values for carcinoembryonic antigen (CEA) and CA19-9 
were 5.0 ng/mL and 37.0 U/mL, respectively. The cut-off val-
ues for the number of dissected lymph nodes in the analyses 
of factors affecting recurrence were determined using receiver 

operating characteristic curve analyses. Intensive chemother-
apy was defined as any regimen that contained fluorouracil or 
fluorouracil derivatives and irinotecan or oxaliplatin.

Follow‑up assessment

After R0 surgery, postoperative surveillance was performed 
according to the JSCCR guidelines for the treatment of CRC 
[12]. Follow-up consisted of a physical examination, serum 
CEA, and CA19-9 measurements every 3 months for the first 
3 years and every 6 months for the following 2 years; abdom-
inal imaging (ultrasonography and/or computed tomogra-
phy) and chest computed tomography were performed every 
6 months for 5 years; and a barium enema or colonoscopy 
was performed every 1–2 years for 5 years. Patients were 
observed for at least 5 years after surgery.

Recurrences were confirmed either histologically or radi-
ologically. The grade of metastasis was classified into three 
subgroups according to extent and size, using the Japanese 
classification of colorectal carcinoma by the JSCCR [10] 
as follows—liver metastasis (H1, 1–4 metastatic tumors all 
of which are ≤5 cm in maximum diameter; H2, not H1 or 
H3; and H3, ≥5 metastatic tumors, of which at least one is 
>5 cm in maximum diameter), lung metastasis (LM1, metas-
tasis limited to one lobe; LM2, metastasis in more than one 
lobe, but restricted to one lung; and LM3, metastasis in both 
lungs or the presence of lymphangitis carcinomatosis, pleu-
ritis carcinomatosis, or hilar node metastasis), and peritoneal 
metastasis (P1, metastasis localized to adjacent peritoneum; 
P2, limited metastasis to distant peritoneum; and P3, diffuse 
metastasis to distant peritoneum).

Statistical analysis

The Mann–Whitney U test or an independent t test was used 
for statistical analysis. Categorical variables were analyzed 
using the chi-squared test or Fisher’s exact probability test. 
Factors affecting recurrence were analyzed using binomial 
logistic regression analyses. Survival rates were calculated 
according to the Kaplan–Meier method and compared using 
the log-rank test. Multiple comparisons were performed with 
Bonferroni adjustment. A p-value of <0.05 was considered 
statistically significant. Data were statistically analyzed using 
JMP 11 software (SAS Institute Inc., Cary, NC, USA). All 
data are expressed as numbers of patients and frequencies (%).

Results

Patients

Tumors were located in the colon in 816 patients 
(72.0 %) and the rectum in 317 patients (28.0 %). 
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The median follow-up period was 45.7 months (range 
0.2–201.7 months).

Factors affecting recurrence after R0 surgery

Recurrence occurred in 837 patients (73.9 %) after R0 sur-
gery and was significantly associated with multiple organ 
metastases (p = 0.005), peritoneal metastases (p = 0.02), 
lymph node metastases (p = 0.00001), preoperative chem-
otherapy (p = 0.04), and venous invasion (p = 0.04) by 
univariate analysis (Table 1). Logistic regression analyses 
revealed that, of these factors, multiple organ metastases 
and lymph node metastases independently affected recur-
rence (Table 1).

Perioperative chemotherapy and recurrence according 
to the metastatic organ

Table 2 summarizes the results for perioperative chemo-
therapy and recurrence according to the metastatic organ. 
Recurrence after R0 surgery was more frequent after the 
resection of liver (p = 0.04) and peritoneal (p = 0.004) 
metastases than after resection of lung metastases.

Preoperative chemotherapy was administered to 111 
patients (9.8 %), and adjuvant chemotherapy was admin-
istered to 684 patients (60.4 %) after R0 surgery. Inten-
sive adjuvant chemotherapy was prescribed in 76 patients 
(6.7 %), and there were no significant differences in the 
administration frequencies of intensive adjuvant chemo-
therapy by metastatic organ. Recurrence occurred in 73 
patients receiving preoperative chemotherapy (65.8 %) 
and 522 patients receiving postoperative adjuvant chemo-
therapy (76.3 %). A combination of preoperative and post-
operative chemotherapy was administered to 64 patients 
(5.6 %), among whom recurrence occurred in 49 (76.6 %). 
Neither preoperative nor postoperative chemotherapy was 
administered to 369 patients (32.6 %), and 273 (74.0 %) of 
these patients developed recurrence.

Preoperative chemotherapy was administered signifi-
cantly more and adjuvant chemotherapy significantly less 
for lung metastases than for other metastases. Further-
more, preoperative chemotherapy was administered more 
frequently for multiple organ metastases than for solitary 
metastases (p = 0.009). Although there were no signifi-
cant differences in the frequencies of recurrence between 
patients who did and did not receive postoperative adjuvant 
chemotherapy, recurrence was less frequent in those receiv-
ing preoperative chemotherapy (65.8 %) than in those who 
did not (74.8 %; p = 0.04), especially among patients 
with lung metastases (p = 0.02) and solitary metasta-
ses (p = 0.02). Recurrence occurred more frequently in 
patients receiving adjuvant chemotherapy after lung sur-
gery than in those who did not (p = 0.02).

Of the 73 patients with recurrence after preopera-
tive chemotherapy, 22 (30.1 %) had recurrence within 
12 months after R0 surgery, and 42 (57.5 %) had recurrence 
within 24 months. Recurrence rates within 12 or 24 months 
after R0 surgery were significantly reduced for patients 
who received preoperative chemotherapy than for those 
who did not (12 months = 56.3 %; 24 months = 79.8 %) 
(p = 0.00001). Recurrence was found in 53 of the 76 
patients who received intensive adjuvant chemotherapy 
(69.7 %) and in 784 of the 1057 patients who did not 
receive intensive adjuvant chemotherapy (74.2 %). The 
recurrence rate was significantly lower after 2005 (70.2 %; 
276/393), when oxaliplatin was approved for use in CRC in 
Japan, than before (75.8 %; 561/740) (p = 0.04).

Treatment for disease recurrence

Treatment for first recurrence after R0 surgery is shown 
in Table 3 according to the organ in which recurrence 
developed. Surgical resection for recurrent disease was 
performed more frequently for liver recurrence than for 
other recurrences (p = 0.0001) but was performed less fre-
quently for recurrent disease in multiple organs than for 
solitary organs (p = 0.03). The frequencies of recurrence 
after repeated resections for solitary (65.3 %) and multiple 
organ recurrences (77.3 %) were not significantly different 
(p = 0.27).

The treatments for recurrent disease are shown in 
Table 4 according to the disease-free period. Of the 837 
patients who had recurrence, 452 (54.0 %) patients devel-
oped recurrence within 12 months, and 652 (77.9 %) within 
24 months. Of the 791 patients whose disease-free period 
was known, 652 (82.4 %) developed recurrence within 
24 months, and 759 (96.0 %) developed recurrence within 
48 months. Recurrence occurred within 12 months for 
452 patients, and 149 of these (33.0 %) underwent surgi-
cal resection, whereas it occurred after 12 months in 339 
patients, and 147 of these (44.0 %) underwent surgical 
resection. With regard to the disease-free period, surgical 
resection was performed less frequently for recurrent dis-
ease that occurred within 12 months after R0 surgery than 
for one that occurred more than 12 months after R0 surgery 
(p = 0.003).

The surgical resection rate for recurrent disease is shown 
in Table 5 according to the organ of recurrence and disease-
free period. Similar to the results for treatment by disease-
free period alone, surgical resection was performed more 
frequently for recurrent lesions beyond 12 months after 
R0 surgery than before 12 months after R0 surgery in both 
liver (p = 0.00001) and local recurrences (p = 0.007). Sur-
gical resection was performed more frequently for recur-
rent lesions beyond 12 months after R0 surgery than for 
recurrence within 12 months after R0 surgery, not only in 
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Table 1  Univariate and multivariate analyses of factors affecting recurrence in stage IV colorectal cancer patients after R0 resection

PT primary tumor, LN lymph node

Variable Category Number Recurrence 
(%)

Univariate analysis Multivariate analysis

p value HR 95 % CI p value

Age (years) ≤70 862 640 74.2 0.61 – – –

>70 271 197 72.7 – – – –

Gender Male 675 491 72.7 0.29 – – –

Female 458 346 75.5 – – – –

Tumor location Colon 809 594 73.4 0.59 – – –

Rectum 324 243 75.0 – – – –

Multiple organ metastases + 69 61 88.4 0.005 2.9 0.26–1.87 0.01

– 1064 776 72.9 – – – –

Liver metastasis + 790 591 74.8 0.28 – – –

– 343 246 71.7 – – – –

Peritoneal metastasis + 197 158 80.2 0.03 1.41 −0.06 to 0.74 0.10

– 936 679 72.5 – – – –

Size of PT (mm) ≤70 944 703 74.5 0.42 – – –

>70 172 123 71.5 – – – –

Unknown 16 10 62.5 – – – –

LN dissection D1 33 27 81.8 0.29 – – –

D2, D3 1065 783 73.5 – – – –

Unknown 35 27 77.1 – – – –

No. of dissected LN ≤16 362 260 71.8 0.21 – – –

>16 749 564 75.3 – – – –

Unknown 22 13 59.1 – – – –

Histology Differentiated type 1041 770 74.0 0.90 – – –

Undifferentiated type 90 66 73.3 – – – –

Unknown 2 1 50.0 – – – –

Depth of invasion T1–T4a 1032 757 73.4 0.20 – – –

T4b 97 77 79.4 – – – –

Unknown 4 3 75.0 – – – –

LN metastases – 274 167 60.9 – – – –

+ 841 659 78.4 0.00001 2.07 0.44–1.02 0.0001

Unknown 18 11 61.1 – – – –

Preoperative chemotherapy + 111 73 65.8 0.04 1.33 −0.04 to 0.60 0.08

– 1022 764 74.8 – – – –

Postoperative chemotherapy + 684 522 76.3 0.08 – – –

– 414 296 71.5 – – – –

Unknown 35 19 54.3 – – – –

Lymphatic invasion – 246 178 72.4 0.49 – – –

+ 879 655 74.5 – – – –

Unknown 8 4 50.0 – – – –

Venous invasion – 163 110 67.5 0.04 1.25 −0.10 to 0.55 0.17

+ 960 721 75.1 – – – –

Unknown 10 6 60.0 – – – –

Preoperative CEA level High 710 538 75.8 0.06 – – –

Low 400 282 70.5 – – –

Unknown 23 17 73.9 – – –
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Table 2  Perioperative 
chemotherapy and recurrence 
according to the metastatic 
organ after R0 surgery

R0 Surgery Preoperative ChT Recurrence Adjuvant ChT Recurrence

All cases 1133 837 (73.9 %) 837 (73.9 %)

+ 111 73 (65.8 %)c + 684 522 (76.3 %)

− 1022 764 (74.8 %)c − 414 296 (71.5 %)

Unknown 0 − 35 19 (54.3 %)

Liver 790 591 (74.8 %)** 591 (74.8 %)

+ 74 58 (78.4 %) + 469 355 (75.7 %)

− 716 533 (74.4 %) − 297 222 (74.7 %)

 H1 645 476 (73.8 %) 476 (73.8 %)

+ 54 44 (81.5 %) + 385 281 (73.0 %)

− 591 432 (73.1 %) − 242 180 (74.4 %)

 H2 124 95 (76.6 %) 95 (76.6 %)

+ 14 8 (57.1 %) + 71 58 (81.7 %)

− 110 87 (679.1 %) − 48 36 (75.0 %)

 H3 21 20 (95.2 %) 20 (95.2 %)

+ 6 6 (100 %) + 13 13 (100 %)

− 15 14 (93.3 %) − 7 6 (85.7 %)

Lung 118 75 (63.6 %)** 75 (63.6 %)

+ 43a 21 (48.8 %)d + 52f 39 (75.0 %)∓

− 75 53 (70.7 %)d − 64f 35 (54.7 %)∓

 LM1 95 58 (61.1 %) 58 (61.1 %)

+ 33 13 (39.4 %) + 39 28 (71.8 %)

− 62 45 (72.6 %) − 55 30 (54.5 %)

 LM2 10 7 (70.0 %) 7 (70.0 %)

+ 5 4 (80.0 %) + 4 4 (100 %)

− 5 3 (60.0 %) − 6 3 (50.0 %)

 LM3 12 9 (75.0 %) 9 (75.0 %)

+ 4 3 (75.0 %) + 9 6 (66.7 %)

− 8 6 (75.0 %) − 3 3 (100 %)

 Unknown 1 1 (100 %) 1 (100 %)

+ 1 1 (100 %) + 1 1 (100 %)

− 0 0 (0.0 %) − 0 0 (0.0 %)

PM 197 158 (80.2 %)** 158 (80.2 %)

+ 6 4 (66.7 %) + 136 116 (85.3 %)

− 191 154 (80.6 %) − 51 42 (82.4 %)

 P1 126 97 (77.0 %) 97 (77.0 %)

+ 3 2 (66.7 %) + 85 67 (78.8 %)

− 123 95 (77.2 %) − 37 27 (73.0 %)

 P2 61 51 (83.6 %) 51 (83.6 %)

+ 3 2 (66.7 %) + 45 41 (91.1 %)

− 58 49 (84.5 %) − 12 9 (75.0 %)

 P3 6 6 (100 %) 6 (100 %)

+ 0 0 (0.0 %) + 4 4 (100 %)

− 6 6 (100 %) − 2 2 (100 %)

 Unknown 4 4 (100 %) 4 (100 %)

+ 0 0 (0.0 %) + 2 2 (100 %)

− 4 4 (100 %) − 2 2 (100 %)

LN 85 64 (75.3 %) 64 (75.3 %)

+ 1 1 (100 %) + 67 51 (76.1 %)

− 84 63 (75.0 %) − 17 13 (76.5 %)
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solitary organ recurrence (p = 0.003) but also in multiple 
organ recurrence (p = 0.004).

Prognosis after recurrence

The survival curve after recurrence according to the dis-
ease-free period in stage IV CRC with R0 surgery is shown 
in Fig. 1a. The survival curve after recurrence according 
to the disease-free period in stage IV CRC in patients who 
underwent surgical resection for recurrent disease after R0 
surgery is shown in Fig. 1b. Prognosis was significantly 

better in patients who had recurrence more than 24 months 
after R0 surgery than in those who had recurrence within 
24 months; this was not only for all patients but also spe-
cifically for patients with resection for recurrent disease.

Discussion

According to data in the JSCCR guidelines for the 
treatment of CRC, synchronous distant metastases 
typically occur in the following order of decreasing 

ChT chemotherapy, PM peritoneal metastases, LN lymph node
a Liver p = 0.0004, peritoneal p = 0.0004, LN p = 0.0004, others p = 0.08; bp = 0.009; cp = 0.04; 
dp = 0.02; ep = 0.02
f Liver p = 0.004, peritoneal p = 0.00005, LN p = 0.00005, others: p = 0.84, ∓p = 0.02 **: liver 
p = 0.04, peritoneal p = 0.004

Table 2  continued R0 Surgery Preoperative ChT Recurrence Adjuvant ChT Recurrence

Others 15 13 (86.7 %) 13 (86.7 %)

+ 1 1 (100 %) + 9 7 (77.8 %)

− 14 12 (85.7 %) − 5 5 (100 %)

No. of metastatic organs

 Solitary 1064 776 (72.9 %) 776 (72.9 %)

+ 98b 62 (63.3 %)e + 636 479 (75.3 %)

− 966 714 (73.9 %)e − 394 279 (70.8 %)

 Multiple 69 61 (88.4 %) 61 (88.4 %)

+ 13b 11 (84.6 %) + 48 43 (89.6 %)

− 56 50 (89.3 %) − 20 17 (85.0 %)

 2 organs 66 58 (87.9 %) 58 (87.9 %)

+ 12 10 (83.3 %) + 45 40 (88.9 %)

− 54 48 (88.9 %) − 20 17 (85.0 %)

 3 organs 3 3 (100 %) 3 (100 %)

+ 1 1 (100 %) + 3 3 (100 %)

− 2 2 (100 %) − 0 0 (0.0 %)

Table 3  Treatment for recurrence after R0 surgery according to the first recurrent site

PM peritoneal metastases, LN lymph node, MCT microtase, RFA radiofrequency ablation, TAE transcatheter arterial embolization

* Liver: others p < 0.01; ** lymph node: others p < 0.01; ∓ solitary: multiple p = 0.03

All cases (%) Liver (%) Lung (%) PM (%) Local (%) LN (%) Others (%) Solitary (%) Multiple (%)

Recurrence 837 439 25 113 73 107 64 644 182

Surgery 324 (38.7) 206 (46.9)* 82 (32.8) 25 (22.1) 17 (23.3) 10 (9.3)** 12 (18.8) 299 (46.4)∓ 25 (13.7)

 Resection 307 (36.7) 190 (43.3)* 82 (32.8) 25 (22.1) 17 (23.3) 9 (8.4)** 11 (17.2) 285 (44.3)∓ 22 (12.1)

 MCT/RFA 17 (2.0) 16 (3.6) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.9) 1 (1.6) 14 (2.2) 3 (1.6)

Chemotherapy 353 (42.2) 175 (39.9) 133 (53.2) 64 (56.6) 25 (34.2) 76 (71.0) 20 (31.3) 235 (36.5) 118 (64.8)

TAE 1 (0.1) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0) 0 (0.0) 1 (0.2) 0 (0.0)

CRT 10 (1.2) 6 (1.4) 4 (1.6) 0 (0.0) 7 (9.6) 1 (0.9) 3 (4.7) 3 (0.5) 7 (3.8)

BSC 63 (7.5) 28 (6.4) 17 (6.8) 13 (11.5) 4 (5.5) 9 (8.4) 12 (18.8) 48 (7.5) 15 (8.2)

Others 45 (5.4) 14 (3.2) 9 (3.6) 3 (2.7) 11 (15.1) 8 (7.5) 15 (23.4) 34 (5.3) 11 (6.0)

Unknown 62 (7.4) 20 (4.6) 12 (4.8) 9 (8.0) 10 (13.7) 6 (5.6) 3 (4.7) 43 (6.7) 8 (4.4)
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prevalence—liver metastasis (55.8 %), peritoneal metas-
tasis (22.9 %), and lung metastasis (12.2 %) [12]. In this 
study of 1133 patients, 69.7, 17.4, 10.4, and 7.5 % under-
went R0 surgery for liver, peritoneal, lung, and distant 
lymph node metastases, respectively. Although some 
patients with distant metastases are suitable candidates 
for curative surgery, criteria for R0 resectability have not 
been standardized. Therefore, treatment typically depends 
on the experience of the multidisciplinary team. In this 
study, recurrence occurred after R0 surgery in 73.9 % of all 
patients with stage IV CRC.

There have been some retrospective reports of the fac-
tors affecting recurrence after R0 surgery in stage IV CRC 
[13–16]. In patients with liver metastases, associated lymph 
node metastasis, associated extrahepatic disease, pre-sur-
gical serum CEA level, disease-free interval, and the larg-
est tumor diameter in the liver have each been related to 
recurrence [13, 14]. In patients with peritoneal metastases, 
the presence of lymph node metastasis was an important 
factor affecting recurrence [14], whereas in patients with 
lung metastases, the number and distribution of pulmonary 
tumors were associated with disease-free survival [16].

In the present study, we showed that multiple organ 
metastases and lymph node metastases were independent 
factors affecting recurrence. The postoperative recurrence 
rate was significantly lower for patients with lung metas-
tases than for those with either liver or peritoneal metasta-
ses, although recurrence was high regardless of the organ 
in which metastasis developed. Some reports have docu-
mented the treatment outcomes after R0 surgery for mul-
tiple organ metastases, but most of these reports on treat-
ment outcomes for synchronous two-organ metastases, 

mainly involve the liver and lungs [17–19]. There are no 
clear resection criteria for multiple organ metastases, and 
treatment outcomes after R0 surgery are controversial even 
for cases with two-organ metastases. Indeed, R0 surgery 
for liver and lung metastases accounted for only 38 % of all 
cases of multiple organ metastases treated with R0 surgery 
in the present study. No recurrence was found in >10 % 
of cases with multiple organ metastases after R0 surgery, 
despite the recurrence rate being significantly higher than 
those with solitary organ metastasis. Therefore, aggressive 
surgery may be expected to improve treatment outcomes, 
especially in cases of two-organ metastases.

For recurrent disease after R0 surgery in stage IV 
CRC, a few reports suggest the utility of repeated sur-
gery to improve the prognosis, although repeated resec-
tion is challenging for recurrent disease [6, 7]. Resection 
was performed in 37 % of patients with recurrence in this 
study, and the resection rate differed by the organ affected. 
Notably, rates were higher in liver recurrence and lower in 
lymph node recurrence than in other organs. Although the 
resection rate was significantly lower in cases with recur-
rence in multiple organs than that in cases with recurrence 
in a solitary organ, there was no significant difference in 
the recurrence rates. Moreover, repeated aggressive resec-
tion was performed in 12 % of patients with recurrence in 
multiple organs, and almost 34 % of patients with repeated 
resection for recurrent disease had no recurrence. Thus, the 
efficacy of repeated resection for recurrent disease after R0 
surgery for stage IV CRC was suggested.

In stage IV CRC, the efficacies of preoperative chem-
otherapy and postoperative adjuvant chemotherapy are 
controversial. This study did not support the efficacy of 

Table 4  Treatment for recurrent diseases according to the disease-free period

Rec recurrence, Res resection, MCT microtase, RFA radiofrequency ablation, TAE transcatheter arterial embolization, ChT chemotherapy, CRT 
chemoradiotherapy, BSC best supportive care

* p = 0.005, ** p = 0.003

Period (months) Rec Surgery (%) Res (%) MCT/RFA (%) ChT (%) TAE (%) CRT (%) Others (%) BSC (%) Unknown (%)

<6 217 72 (33.2)* 65 (30.0)** 7 (3.2) 104 (47.9) 1 (0.5) 3 (1.4) 8 (3.7) 24 (11.1) 10 (4.6)

≥6 <12 235 87 (37.0) 84 (35.7) 4 (1.7) 110 (46.8) 0 (0.0) 3 (1.3) 9 (3.8) 18 (7.7) 17 (7.2)

≥12 <18 128 57 (44.5)* 55 (43.0)** 2 (1.6) 41 (32.0) 0 (0.0) 0 (0.0) 9 (7.0) 9 (7.0) 15 (11.7)

≥18 <24 72 31 (43.1) 29 (40.3) 1 (1.4) 32 (44.4) 0 (0.0) 1 (1.4) 4 (5.5) 3 (4.2) 3 (4.2)

≥24 <30 49 22 (44.9) 20 (40.8) 2 (4.1) 19 (38.8) 0 (0.0) 2 (4.1) 2 (4.1) 3 (6.1) 1 (2.0)

≥30 <36 34 20 (58.8) 20 (58.8) 0 (0.0) 11 (32.4) 0 (0.0) 0 (0.0) 1 (2.9) 2 (5.9) 1 (2.9)

≥36 <42 16 7 (43.8) 7 (43.8) 0 (0.0) 7 (42.8) 0 (0.0) 1 (6.3) 1 (6.3) 0 (0.0) 0 (0.0)

≥42 <48 8 2 (25.0) 2 (25.0) 0 (0.0) 2 (25.0) 0 (0.0) 0 (0.0) 1 (12.5) 3 (37.5) 0 (0.0)

≥48 <54 7 4 (57.1) 4 (57.1) 0 (0.0) 3 (42.9) 0 (0.0) 0 (0.0) 1 (14.3) 0 (0.0) 0 (0.0)

≥54 <60 5 3 (60.0) 3 (60.0) 0 (0.0) 1 (20.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (20.0)

≥60 20 7 (35.0) 7 (35.0) 0 (0.0) 7 (35.0) 0 (0.0) 0 (0.0) 4 (20.0) 1 (5.0) 1 (5.0)

Unknown 46 12 (26.1) 11 (23.9) 1 (2.2) 16 (34.8) 0 (0.0) 0 (0.0) 5 (10.9) 0 (0.0) 13 (28.3)

Total 837 324 (38.7) 307 (36.7) 17 (2.0) 353 (42.2) 1 (0.1) 10 (1.2) 45 63 62 (7.4)
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adjuvant chemotherapy to decrease recurrence, but it must 
be noted that we were limited to data collected between 
1997 and 2007. This could have resulted in bias because 
of the tendency to reserve adjuvant chemotherapy for more 
advanced cases or to use intensive chemotherapy less fre-
quently at that time. Indeed, compared with the period 
before 2005, the recurrence rate was significantly reduced 
after 2005 when oxaliplatin was approved for use in CRC 
in Japan. In contrast, recurrence was less frequent in 
patients receiving preoperative chemotherapy than in those 
who did not, especially among those with lung metastases. 
Therefore, our data indicate that preoperative chemother-
apy contributes to improved treatment outcomes in stage 
IV CRC.

The ESMO guideline recommends that intensive fol-
low-up is needed for at least 3 years to identify recurrence 
after R0 surgery for stage IV CRC [9], whereas the NCCN 
guideline recommends 2 years [3]. In this study, intensive 
follow-up was performed for at least 3 years, consistent 
with the JSCCR guidelines [12]. Among patients whose 
disease-free period was known, >80 % of recurrences were 
found within 2 years of R0 surgery in the present study. 
The American Society of Clinical Oncology recommend 
intensive follow-up for 3 years after R0 surgery in patients 
with stage II and III CRC because 80 % of recurrences 
occur in the first 2.5 years [20]. Thus, intensive follow-up 

for at least 2 years may be appropriate. The NCCN guide-
line recommends post-treatment surveillance for 5 years 
for patients with stage II and III CRC because 95 % of 
recurrences occurred in the first 5 years. Among patients 
whose disease-free period was known, 96 % of recurrences 
were found within 4 years of R0 surgery in this study. 
Thus, follow-up for at least 4 years may be appropriate for 
patients with stage IV CRC. However, this study shows 
that the resection rate was low among patients who had 
recurrence within 12 months and that the prognosis was 
poor among those who had recurrence within 24 months. 
In other words, our results may indicate that intensive fol-
low-up offers no benefit to treatment outcomes, although it 
was useful in identifying recurrence. The outcomes of this 
study suggest that extending the period between R0 surgery 
and recurrence would contribute to the improvement of 
the resection rate and prognosis. Furthermore, recurrence 
within 24 months was significantly less among patients 
who received preoperative chemotherapy, indicating that 
this may effectively extend the disease-free interval and 
improve both the resection rate and prognosis. Intensive 
follow-up beyond 2 years after R0 surgery may only be sig-
nificant in patients receiving preoperative chemotherapy.

Notably, this study was retrospective and included only 
a small number of patients who received preoperative 
chemotherapy. Therefore, our observations warrant further 
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Fig. 1  a Prognosis after recurrence according to disease-free period 
after curative surgery in all stage IV patients with colorectal cancer. b 
Prognosis after recurrence according to disease-free period after cura-

tive surgery in stage IV patients with colorectal cancer who under-
went surgery for recurrent diseases
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evaluation and validation in a larger series of patients with 
stage IV CRC. Some clinical trials on the efficacy of inten-
sive adjuvant chemotherapy after R0 surgery or preopera-
tive chemotherapy are ongoing for patients with stage IV 
CRC, and it is expected that these will provide validated 
criteria for the administration of preoperative chemother-
apy and adjuvant chemotherapy after R0 surgery in stage 
IV CRC.

In conclusion, intensive follow-up for at least 2 years 
is probably appropriate for discovering recurrent disease 
after R0 surgery in stage IV CRC. However, after R0 sur-
gery, the rate of additional resection was low in this study 
for recurrence within 12 months, and the prognosis was 
poor for recurrence within 24 months. The data also indi-
cate that preoperative chemotherapy may contribute to 
prognostic improvement in stage IV CRC by extending 
survival from R0 surgery to recurrence. Thus, we consider 
that intensive follow-up beyond 2 years after R0 surgery 
would be appropriate if preoperative chemotherapy is 
administered. It is expected that a postoperative follow-up 
protocol will be developed in the future that can improve 
prognosis and that appropriate guidance will be developed 
for the administration of preoperative and postoperative 
chemotherapy in patients with stage IV CRC requiring R0 
surgery.
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