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Abstract

Objectives: To clarify the risk factors affecting prognosis after primary tumor resection (PTR) in patients
with metastatic colorectal cancer with synchronous peritoneal metastasis (mCRC-SPM).

Methods: Patients were enrolled prospectively in the JSCCR project “Grading of Peritoneal Seeding in
Colorectal Cancer.” Factors that may influence overall survival—age, sex, location of the primary tumor,
lymph node metastasis, presence of liver metastasis, degree of peritoneal metastasis, peritoneal cancer index
(PCI), cancer cure, and postoperative chemotherapy—in the PTR group were examined using multivariate
analysis.

Results: Of the 133 enrolled patients with mCRC-SPM, 112 patients underwent PTR. Among them, 26
(23.2%) had mCRC-SPM of grade P1, 47 (42.0%) of P2, and 39 (34.8%) of P3. The median PCI was 4
(range, 1-28); no surgery-related deaths occurred. Postoperative complications of Clavien-Dindo classifica-
tion >grade 2 were observed in 20 (17.9%) patients. RO surgery became more difficult as the degree of dis-
semination increased, and the PTR group had a significantly better prognosis than the non-PTR group. In
the multivariate analysis, age 275 years, rectal cancer, presence of liver metastasis, higher PCI, non-curative
resection, and non-treatment with systemic chemotherapy were associated with poor prognosis in patients
after PTR.

Conclusions: In patients with mCRC-SPM, postoperative complications are infrequent for P1 with local-
ized peritoneal dissemination, and PTR may be considered as aggressive treatment. Factors including age
275 years, rectal cancer, presence of liver metastasis, increased PCI, non-curative resection, and non-

Prognostic Factors after PTR for mCRC-SPM

treatment with systemic chemotherapy are associated with a reduced survival benefit from PTR.
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Introduction

The incidence of colorectal cancer (CRC) is increasing
annually in both men and women in Japan, where it is one
of the major causes of death, similar to that in other coun-
tries[1]. Approximately 20% of patients with CRC are diag-
nosed with metastatic CRC (mCRC) at the time of initial di-
agnosis. In most patients, CRC metastasizes to the liver and
lungs, but the frequency of synchronous peritoneal metasta-
sis (SPM) is as low as 5%][2].

According to the NCCN guidelines[3], systemic chemo-
therapy is recommended as the initial treatment for mCRC
with  SPM (mCRC-SPM), and primary tumor resection
(PTR) is considered when cancer-related symptoms are pre-
sent. Recent randomized controlled studies demonstrated
that PTR for mCRC had a negative impact on survival bene-
fit, which supports the recommendation of the NCCN guide-
lines[4,5].

However, these randomized control studies included a
small mCRC-SPM population of only 5%-7%. Recently,
some studies have reported a survival benefit of PTR for as-
ymptomatic mCRC[6,7]. Therefore, in this study, we aimed
to clarify the risk factors affecting the prognosis after PTR
in patients with mCRC-SPM, with the goal of achieving a
survival benefit for patients with mCRC-SPM who are con-
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sidered to have a poor prognosis.

Methods

This study was approved by the Japanese Society for Col-
orectal Cancer Research (JSCCR) Ethics Review Committee
and the Ethics Committee of the Toho University Omori
Medical Center (M16190). The details of the study were
disclosed on the website of the Toho University Omori
Medical Center, and the opportunity to refuse participation
in the study was guaranteed by an opt-out method.

In this study, patients were prospectively enrolled in the
JSCCR project “Grading of Peritoneal Seeding in Colorectal
Cancer,” and prognostic information was collected during
March 2020. The inclusion criteria were as follows: 1) pri-
mary CRC, 2) histologically identified adenocarcinoma, 3)
peritoneal metastasis identified before and during surgery, 4)
no history of multiple malignancies within 5 years, 5) age
over 20 years, and 6) agreement to participate in the study.
The degree of peritoneal metastasis was determined accord-
ing to the ninth edition of the Japanese Classification of
Colorectal Cancer[8]: P1, metastasis localized to the adja-
cent peritoneum; P2, limited metastasis to the distant perito-
neum; and P3, diffuse metastasis to the distant peritoneum.
We also used the peritoneal cancer index (PCI), a frequently
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N =150
N=8 Missing data

N=9 Neoadjuvant chemotherapy

Yes No
PTR group (n=112) ‘ ‘ Non-PTR group (n=21) ‘

P1: n=26 P1: n=1

P2: n=47 P2: n=4

P3:n=39 P3: n=16
Figure 1. Flow diagram of the patient selection process.

used method[9], to classify the degree of peritoneal metasta-
sis into 39 phases (13 regions and 4 lesion sizes). The fol-
lowing factors influencing overall survival (OS) in the PTR
group were examined using multivariate analysis: age (<75
years vs. 275 years), sex, location of the primary tumor (co-
lon vs. rectum), lymph node metastasis (NO+1 vs. N2), pres-
ence of liver metastasis, degree of peritoneal metastasis (P1+
2 vs. P3), PCI, cancer cure (RO vs. R1+2), and postoperative
chemotherapy.

Statistical analysis

Comparisons between the two groups were performed us-
ing the chi-square ()°) or Fisher’s exact test for categorical
variables and the Mann-Whitney U test for continuous vari-
ables. Survival was analyzed using the Kaplan-Meier
method, and significant differences were determined using
the log-rank test. The Cox proportional hazards model was
used to examine the factors predictive of a poor prognosis.
Tests of significance were two-sided, and p values <0.05
were considered statistically significant. All data were en-
tered into a computer database and analyzed using EZR ver-
sion 1.55, which is a modified version of the R commander,
designed to add statistical functions frequently used in
biostatistics[10].

Results

1. Patient characteristics

Between October 2012 and December 2016, 150 patients
with mCRC-SPM from 28 centers were prospectively en-
rolled in the JSCCR project “Grading of Peritoneal Seeding
in Colorectal Cancer” study. Among them, 133 patients were
included in the present study after excluding 8 patients with
missing data and 9 who received preoperative chemotherapy.
Of the included patients, 112 patients were in the PTR
group, and 21 were in the non-PTR group (Figure 1). Over-
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all, 75 patients were males and 58 were females, with a me-
dian age of 66.0 years (range, 30-89). The median body
mass index was 20.8 kg/m’ (range, 14.9-40.5). Among the
133 patients, 26 (19.5%) had rectal cancer, and the remain-
ing 107 (80.5%) had colon cancer. Among the preoperative
tumor markers, the carcinoembryonic antigen level was ab-
normal in 101 (75.9%) patients and the carbohydrate antigen
19-9 level in 71 (53.4%) patients. Distant metastases other
than peritoneal metastases were found preoperatively in 67
(50.4%) patients. In addition to SPM, 46 (34.6%) patients
had one-organ metastases, 25 (18.8%) had two-organ metas-
tases, and 5 (3.8%) had three or more organ metastases. A
total of 112 (84.2%) patients underwent PTR, with no sig-
nificant differences in preoperative background factors be-
tween the PTR and non-PTR groups (Table 1).

2. Surgical outcomes

The surgical outcomes of the PTR group are shown in Ta-
ble 1. Among the patients, 26 (23.2%) had SPM of grade P
1, 47 (42.0%) of P2, and 39 (34.8%) of P3. The median
PCI was 4 (range, 1-28). RO resection was possible in 29 of
112 (25.9%) patients.

No surgery-related deaths occurred. Postoperative compli-
cations of Clavien-Dindo classification grade 2 or higher
were observed in 20 (17.9%) patients, and serious complica-
tions of grade 3 or higher were observed in 8 (7.1%) pa-
tients.

According to peritoneal dissemination grade, postopera-
tive complications occurred in four (15.4%) patients in the P
1, seven (14.9%) in the P2, and nine (23.1%) in the P3
groups. Severe postoperative complications (grade 3 or
higher) occurred in one P1 (3.8%), four P2 (8.5%), and
three P3 (7.7%) patients. Compared with P1 patients, P2
and P3 patients had higher incidences of postoperative com-
plications, but the difference was not statistically significant.

3. Pathological outcomes

The pathological outcomes in the PTR group are shown
in Table 2. The histological types were as follows: 89
(79.5%) well or moderately differentiated adenocarcinomas,
12 (10.7%) poorly differentiated adenocarcinomas, and 11
(9.8%) others. Regarding the depth of invasion, 9 (8.0%)
had T3, and 103 (92.0%) had T4 invasions. Regarding
lymph node metastasis, 85 (75.9%) were positive for metas-
tasis, and 27 (24.1%) were negative. In 29 mCRC-SPM pa-
tients with RO resection, 2 had distant metastases other than
peritoneal metastasis. Although one of these patients had
liver metastases and the other had distant lymph node me-
tastasis, the metastases were resected in both cases. Accord-
ing to peritoneal dissemination grade, RO surgery was per-
formed in 14 (53.8%) patients in the P1 group, 14 (29.8%)
in the P2, and one (2.6%) in the P3 group, indicating that R
0 surgery was more difficult as the degree of dissemination
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Table 1. Patient characteristics
(NT=O 1t§13) (%) (NTEZ) %) I\i?\lfljz)lT)R (%) p-value
Age* 66 (30-89) 66.5 (37-89) 65 (30-87) 0.961
Sex, n (%)
Male 75 (56.4) 63 (56.3) 12 (57.1) 50.99
Female 58 (43.6) 49 (43.8) 9 (42.9)
BMI* 20.8 (14.9-40.5) 20.7 (14.9-35.6) 21.2 (16.3-40.5) 0.216
Location of primary tumor, n (%)
Right colon 68 (51.1) 58 (51.8) 10 (47.6)
Left colon 39 (29.3) 32 (28.6) 7 (33.3)  0.949
Rectum (including rectosigmoid colon) 26 (19.5) 22 (19.6) 4 (19.0)

CEA* 21.8 (0.7-15000) 19.45 (0.7-15000) 24.5 (3.7-5444) 0.513
Normal 32 (24.1) 29 (25.9) 3 (14.3) 0.404
Abnormal 101 (75.9) 83 (74.1) 18 (85.7)

CA19-9* 49.0 (0.4-22599) 47.5 (0.4-20119) 73.0 (1.6-22599) 0.839
Normal 62 (46.6) 53 (47.3) 9 (42.9) 0812
Abnormal 71 (53.4) 59 52.7) 12 (57.1)

Distant metastases other than peritoneal metastasis,

n (%)

Negative 66 (49.6) 51 45.5) 15 (71.4) 0229
Positve 67 (50.4) 61 (54.5) 6 (28.6)
1 organ 46 (34.6) 34 304) 12 (57.1)
2 organ 25 (18.8) 23 (20.5) 2 9.5) 0.181
>3 organs 5 (3.8) 4 (3.6) 1 4.8)
Peritoneal seeding grade, n (%)
P1 27 (20.3) 26 (23.2) 1 (4.8)
P2 51 (38.3) 47 (42.0) 4 (19)  0.002
P3 55 (41.4) 39 (34.8) 16 (76.2)

PCI* 4 (1-29) 4 (1-28) 13 (2-29) <0.001

Mortality, n (%) 0 0)

Postoperative complications, n (%)

>Grade 2 20 (17.9)
P1 4 (15.4)
P2 7 (14.9) 0.601%
P3 9 (23.1)

>Grade 3 8 (7.1)
P1 1 (3.8)
P2 4 (8.5) 0.808"
P3 3 7.7)

Postoperative chemotherapy, n (%)

Yes 110 (82.7) 93 (83.0) 17 (81.0) 0234
No 23 (17.3) 19 (17.0) 4 (19.0)

*median (range), BMI: body mass index, Right colon: velmiformis, cecum, ascending colon and transverse colon, Left colon: descending colon and sigmoid

colon, CEA: carcinoembryonic antigen, CA19-9: carbohydrate antigen 19-9, PCI: peritoneal cancer index

#: P1 versus P2+3

increased (Table 2).
4. OS curves of patients in the PTR and non-PTR groups

According to the peritoneal seeding grade, the P3 group
had a significantly worse prognosis than the P1 group (p=
0.039; Figure 2). The OS of the PTR (n=112) and non-PTR
(n = 21) groups was compared. The median survival time in
the non-PTR group was 6 months (range, 4-12), whereas it

was 26 months (range, 2-31) in the PTR group. A statisti-
cally significant difference was observed between the two
groups (p<0.001; Figure 3A). We also compared OS be-
tween the PTR and non-PTR groups in P1+P2 patients (n=
78) and P3 patients (n=55). Even when restricted to the P3
group, the median survival time in the non-PTR group was
6 months (range, 3-11), whereas in the PTR group, it was
16 months (range, 9-30). A statistically significant difference
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Table 2. Pathological outcomes

PTR
(N=112) (%)

Histological type of primary tumor, n (%)

Well or mod 89 (79.5)

Por 12 (10.7)

Others 11 9.8)
T-category, n (%)

T3 9 (8.0)

T4a 79 (70.5)

T4b 24 (21.4)
N-category, n (%)

NO 27 (24.1)

Nla 17 (15.2)

N1b 22 (19.6)

N2a 24 (21.4)

N2b 22 (19.6)
Curability, n (%)

RO 29 (25.9)

R1 4 (3.6)

R2 79 (70.5)
RO, n (%)

P1 14 (53.8)

P2 14 (29.8)

P3 1 (2.6)

Well or mod: well or moderately differentiated adenocarcinoma, Por:

poorly differentiated adenocaecinoma

dx.doi.org/10.23922/jarc.2024-056

was observed between the two groups (p=0.012), thereby
suggesting that PTR has a survival benefit for patients with
advanced mCRC-SPM, such as P3 (Figure 3B, C).

5. Prognostic factors in patients who underwent PTR

Results of univariate analysis of prognostic factors for the
112 patients with SPM are shown in Table 3. Age 275
years, presence or absence of lymph node metastasis, pres-
ence or absence of liver metastasis, degree of peritoneal me-
tastasis (P classification and PCI), cancer residuals, and
postoperative chemotherapy were statistically significantly
associated with OS. In the multivariate analysis, poor OS
was statistically related to age >75 years, rectal cancer, pres-
ence of liver metastasis, higher PCI, non-curative resection,
and no postoperative chemotherapy (Table 4). Two multi-
variate analyses were performed in this study. In one, we
controlled for P classification, and in the other we controlled
for PCI, because they are potentially confounding factors.

6. Postoperative complications and prognosis

Postoperative complications of Clavien-Dindo classifica-
tion grade 2 or higher were observed in 20 (17.9%) patients
and grade 3 or higher in 8 (7.1%) patients. However, no sta-
tistically significant difference was observed between the
grade of postoperative complications and OS (Figure 4). Ad-
ditionally, no statistically significant differences were ob-
served between the grades of postoperative complications
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Figure 2. Overall survival curves of patients according to the peritoneal

seeding grade.
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A) P1+P2+P3 cases (n =133).
B) P1+2 cases (n=78).
C) P3 cases (n=55).

Table 3. Univariate analysis of survival

Variables p-value
Age: <75/275 years 0.001
Sex 0.183
BMI: <20/220 kg/m? 0.167
Location of primary tumor: right/left 0.240
Location of primary tumor: colon/rectum 0.051
Tumor markers: normal/abnormal 0.104
CEA 0.078
CA19-9 0.608
Histological type: well or moderately differentiated/other 0.440
pT3/pT4 0.293
pNO+pN1/pN2 0.014
Distant metastasis: yes/no 0.079
Liver metastasis: yes/no 0.003
Lung metastasis: yes/no 0.939
Distant metastasis: 0,1,2,3,4 <0.001
Peritoneal metastasis: P1+P2/P3 0.024
PCI 0.049
Residual tumor: RO/R1+R2 0.002
Postoperative chemotheraphy: yes/no 0.001
Postoperative complications: yes/no 0.301

BMI: body mass index, CEA: carcinoembryonic antigen, CA19-9: carbohy-
drate antigen 19-9, PCI: peritoneal cancer index

and OS in P1 (n=26) and P2+3 patients (n=86) (Figure 5).

Discussion

SPM is generally less frequent than liver or lung metasta-
ses in mCRC. In addition, SPM is often difficult to diagnose
preoperatively and is frequently detected during laparotomy.
Many surgeons have performed PTR for mCRC-SPM in the

hope of benefiting from postoperative adjuvant chemother-
apy, despite the difficulty of achieving RO resection. This is
because PTR relieves cancer-related symptoms such as
bloody stools and impaired stool evacuation. However, the
occurrence of mortality and morbidity due to PTR for
mCRC is not infrequent, and complications can delay the
introduction of anticancer therapy and significantly affect
patients’ quality of life and remaining life expectancy.

The survival benefit of PTR for mCRC is still being de-
bated[4,11,12]. Recently, two randomized controlled trials,
in which the population of mCRC-SPM was only 5%-7%,
reported that PTR for stage IV CRC was not associated with
prolonged OS.

Conversely, a systematic review by Anwar et al.[13] con-
cluded that PTR has a survival benefit and should be con-
sidered based on the performance status (PS) and tumor
status rather than the presence or absence of symptoms. In a
meta-analysis by Simillis et al.[14], PTR improved the prog-
nosis in the absence of increased complications. In a retro-
spective study of 6,708 young patients with CRC, aged 18-
45 years, Arhin et al.[15] reported that surgical treatment of
primary sites and metastases significantly improved progno-
sis. Recently, Rovers et al.[6] and Rijken et al.[7] reported
that PTR for mCRC-SPM was associated with an improved
prognosis.

In this study, despite the 25.9% RO resection rate, the me-
dian OS was 26 months in the PTR group, which was sig-
nificantly better than the 6 months in the non-PTR group,
suggesting a possible survival benefit of PTR in patients
with mCRC-SPM regardless of RO resection. This is be-
cause the survival time is longer than the reported median
survival time (5-15 months)[16,17] of patients with mCRC
treated with palliative systematic therapy to date. However,
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Table 4. Multivariate analysis of survival

dx.doi.org/10.23922/jarc.2024-056

Univariate Multiple
Variables
p-value Hazard ratio 95% CI p-value
Age: <75/275 years 0.001 2.32 1.347-3.996 0.024
Sex 0.183 1.071 0.671-1.709 0.775
Location of primary tumor: colon/rectum 0.051 0.3912 0.225-0.680 0.001
pNO+pN1/pN2 0.014 1.203 0.710-2.039 0.492
Liver metastasis: yes/no 0.003 1.603 0.958-2.680 0.072
Peritoneal metastasis: P1+P2/P3 0.024 1.394 0.841-2.312 0.198
Residual tumor: RO/R1+R2 0.002 1.539 1.033-2.292 0.034
Postoperative chemotheraphy: yes/no 0.001 0.2342 0.113-0.486  <0.001
Univariate Multiple
Variables
p-value Hazard ratio 95% CI p-value
Age: <75/275 years 0.001 2.301 1.336-3.963 0.003
Sex 0.183 1.161 0.725-1.860 0.534
Location of primary tumor: colon/rectum 0.051 0.3677 0.211-0.640 0.004
pNO+pN1/pN2 0.014 1.152 0.677-1.960 0.602
Liver metastasis: yes/no 0.003 1.897 1.108-3.248 0.020
PCI 0.049 1.053 1.014-1.094 0.008
Residual tumor: RO/R1+R2 0.002 1.348 0.900-2.019 0.147
Postoperative chemotheraphy: yes/no 0.001 0.2609 0.125-0.544  <0.001
PCI: peritoneal cancer index
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Figure 4. Overall survival curves of patients according to the postoperative complications.

A) Postoperative complication <grade 2 vs. >grade 2.
B) Postoperative complication <grade 3 vs. >grade 3.

in the subanalysis of SPM by grade, only P1 showed signifi-
cant differences. Although no mortalities occurred, postop-
erative complications of grade 2 or higher were observed in
17.9% of all patients. Ahmed et al.[18] reported a mean 30-
day postoperative mortality of 4.9% and morbidity of 25.9%
in their review, higher than those in the present study. How-
ever, postoperative complications increased with the grade of
dissemination, and the frequency of morbidity after PTR for
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P1, P2, and P3 metastasis was 15.4%, 14.9%, and 23.1%,
respectively. Although some studies, such as those by Zhou
et al.[19] and Cascales-Campos et al.[20], have reported that
high postoperative morbidity affects OS, in the present
study, this was not the case. However, since morbidity likely
plays a significant role in postoperative chemotherapy initia-
tion and quality of life, whether to conduct PTR should ulti-
mately be determined by considering the patient’s PS and
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Figure 5. Overall survival curves of patients according to the peritoneal seeding grade and postoperative

complications.

A) P1 cases (n = 26), postoperative complication >grade 2.

B) P2+3 cases (n = 86), postoperative complication >grade 2.

tumor burden.

In addition, surgeons need to be aware of the prognostic
factors when making appropriate decisions to perform PTR.
In this study, multivariate analysis was performed to exam-
ine the prognostic determinants of PTR, revealing age 275
years, rectal cancer, liver metastasis, a higher PCI, cancer
residuals, and no postoperative chemotherapy as independent
factors affecting OS after PTR for mCRC-SPM. Elderly in-
dividuals have poor PS and many comorbidities due to age-
related declines in physiological function. The elderly may
be limited by their physical vulnerability to standard treat-
ment modalities such as surgery and anticancer ther-
apy[20,21]. A multi-center study by Sarasqueta et al.[22] re-
ported that age is an important factor in postoperative adju-
vant therapy for advanced CRC. In this study, the exact rea-
son could not be elucidated because the choice of surgical
technique and anticancer drug treatment was determined by
the physician in charge and the patient. However, the age
cutoff of 75 years might have played a role in OS, as the
rate of chemotherapy administration was significantly lower
in those aged 275 years than in those aged <75 years
(62.5% vs. 88.6%, p<0.001).CRC treatment has also made
advances in the last two decades. In a report comparing the
prognoses of colon and rectal cancers since 2000, Duraes et
al.[23] found that colon cancer had a better prognosis than
rectal cancer when adjusted for age, sex, the American Soci-
ety of Anesthesiologists’ classification, chemotherapy, and
pathological progression. mCRC-SPM occurs more fre-
quently in the colon than in the rectum[24-26]. Although the
histological types of mucinous carcinoma and poorly differ-
entiated adenocarcinoma resulted in poor OS in previous
studies[27,28], no differences in histology were observed be-
tween the rectum and colon in the present study.

Liver metastasis is the most frequent metastasis in mCRC,
and treatment for liver metastasis is associated with an im-
proved prognosis in mCRC. The reported frequency of si-
multaneous liver metastases in CRC is approximately 15%;
however, in this study, approximately 80% of the patients
had liver metastases, which might have been extracted as an
important prognostic factor affecting OS.

The PCI scores 13 regions in the abdominal cavity and is
widely reported as an important prognostic factor[29,30]. A
systematic review by Narasimhan et al.[31] also reported
that a higher PCI was associated with poorer OS, along with
incomplete cytoreduction and lymph node involvement. Al-
though various reports on the PCI cutoff value have been
published, Kobayashi et al.[32], in their study of 564 pa-
tients with mCRC-SPM, reported that a PCI cutoff value of
10 is reasonable. Nagata et al.[33] identified PCI >10 as a
prognostic factor for iatrogenic peritoneal metastasis in co-
lon cancer. However, we could not determine the appropriate
cutoff value for PCI in this study. A higher PCI was identi-
fied as one of the risk factors affecting OS in this study. Re-
garding the fact that P1/P2+3 was not a significant risk fac-
tor despite PCI being one, we believe that this can be attrib-
uted to the detailed classification of the PCI. However, this
classification is quite cumbersome and time-consuming,
making it infeasible for clinical practice.

RO resection is generally important for achieving good
survival. A systematic review and meta-analysis of the treat-
ment of mCRC-SPM by Wu et al.[34] noted that curative
treatments improve 3- and 5-year outcomes, but are associ-
ated with morbidity, while Shida et al.[35] and Kobayashi et
al.[36] reported the importance of RO resection for mCRC-
SPM.

In this study, RO resection was performed in only 25.9%
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of the patients, and postoperative complications of grade 2
or higher increased with increasing dissemination grade, re-
gardless of curative or non-curative resection.

Systemic chemotherapy plays an important role in the
treatment of mCRC-SPM to improve the prognosis, as indi-
cated in the NCCN guidelines[3]. A median survival of 5-15
months has been achieved with systemic palliative therapy.
With regard to chemotherapy, many reports indicate that ad-
juvant chemotherapy after RO resection is an important fac-
tor in improving the prognosis in mCRC-SPM[28,37-39].
In addition, hyperthermic intraperitoneal chemotherapy
(HIPEC) improved the prognosis after resection and cytore-
duction surgery in a recent study, and it is becoming ac-
cepted as the standard of care for CRC with peritoneal dis-
semination[40,41].

Limitations

This study has certain limitations. Although this was a
multi-center, prospective, observational study, we encoun-
tered several difficulties in examining the significance of
PTR. First, the number of patients in the non-PTR group
was not sufficient to clarify the significance of PTR. In ad-
dition, the non-PTR group had 16 (76.2%) more patients
with P3, which might have caused the significant difference
in OS between the PTR and non-PTR groups. Second, the
treatment strategies for mCRC-SPM differed between insti-
tutions and surgeons, and the choice of procedure and post-
operative treatment might have been subject to the individ-
ual discretion of each surgeon. Finally, although cytoreduc-
tive surgery with HIPEC is performed worldwide, only a
few patients in this study underwent HIPEC; therefore, the
significance of HIPEC in cytoreductive surgery was not ex-
amined.

Conclusion

PTR may be aggressively considered for patients with
mCRC-SPM and localized peritoneal dissemination; how-
ever, age >75 years, rectal cancer, liver metastases, a higher
PCI, non-curative resection, and non-treatment with system-
atic chemotherapy are factors leading to a reduced survival
benefit from PTR.

Acknowledgements

This study was performed as part of a project by the
Japanese Society for Cancer of the Colon and Rectum.

We want to thank Editage (www.editage.jp) for English
language editing.

Conflicts of Interest
There are no conflicts of interest.

142

dx.doi.org/10.23922/jarc.2024-056

Author Contributions

KF and SK conceived the idea of the study. SK collected
and analyzed the data. SK wrote the manuscript text under
supporting of KF.

Contributions to the submitted work from each author:
data collection

Approval by the Institutional Review Board (IRB)

The study protocol was approved by the Institutional Re-
view Board of the Toho University Omori Medical Center
(M16190).

Disclaimer

Soichiro Ishihara is the Editor-in-Chief of Journal of the
Anus, Rectum and Colon and on the journal’s Editorial
Board. Kimihiko Funahashi is one of the Associate Editors
of Journal of the Anus, Rectum and Colon and on the jour-
nal’s Editorial Board. They were not involved in the edito-
rial evaluation or decision to accept this article for publica-
tion at all.

References

1. Current Cancer Statistics in Japan [Internet]. Available from: http
s://ganjoho.jp/reg_stat/statistics/stat/summary.html

2. Kobayashi H, Enomoto M, Higuchi T, et al. Validation and clinical
use of the Japanese classification of colorectal carcinomatosis:
benefit of surgical cytoreduction even without hyperthermic intrap-
eritoneal chemotherapy. Dig Surg. 2010; 27(6): 473-80.

3. Colon Cancer, Version 1.2021, NCCN Clinical Practice Guidelines
in Oncology.

4. Kanemitsu Y, Shitara K, Mizusawa J, et al.; JCOG Colorectal Can-
cer Study Group. Primary tumor resection plus chemotherapy ver-
sus chemotherapy alone for colorectal cancer patients with asymp-
tomatic, synchronous unresectable metastases (JCOG1007;
iPACS): A randomized clinical trial. J Clin Oncol. 2021 Apr; 39
(10): 1098-107.

5. Rahbari NN, Biondo S, Frago R, et al.; SYNCHRONOUS and
CCRe-1V Trial Groups. Primary tumor resection before systemic
therapy in patients with colon cancer and unresectable metastases:
combined results of the SYNCHRONOUS and CCRe-1V trials. J
Clin Oncol. 2024 May; 42(13): 1531-41.

6. Rovers KP, Bakkers C, van Erning FN, et al. Adjuvant systemic
chemotherapy vs active surveillance following up-front resection
of isolated synchronous colorectal peritoneal metastases. JAMA
Oncol. 2020 Aug; 6(8): €e202701.

7. Rijken A, van de Vlasakker VCJ, Simkens GA, et al. Primary tu-
mor resection or systemic treatment as palliative treatment for pa-
tients with isolated synchronous colorectal cancer peritoneal me-
tastases in a nationwide cohort study. Clin Exp Metastasis. 2023
Aug; 40(4): 289-98.

8. Japanese Society for Cancer of the Colon and Rectum. Japanese
Classification of Colorectal, Appendiceal, and Anal Carcinoma: the
3rd English edition [secondary publication]. J Anus Rectum Co-
lon. 2019 Oct; 3(4): 175-95.

9. Jacquet P, Sugarbaker PH. Clinical research methodologies in di-
agnosis and staging of patients with peritoneal carcinomatosis.



dx.doi.org/10.23922/jarc.2024-056

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cancer Treat Res. 1996; 82: 359-74.

Kanda Y. Investigation of the freely available easy-to-use software
‘EZR’ for medical statistics. Bone Marrow Transplant. 2013 Mar;
48(3): 452-8.

Van Rooijen KL, Shi Q, Goey KKH, et al. Prognostic value of
primary tumour resection in synchronous metastatic colorectal can-
cer: Individual patient data analysis of first-line randomised trials
from the ARCAD database. Eur J Cancer. 2018 Mar; 91: 99-106.
Wong SF, Wong HL, Field KM, et al. Primary tumor resection and
overall survival in patients with metastatic colorectal cancer treated
with palliative intent. Clin Colorectal Cancer. 2016 Sep; 15(3): e
125-32.

Anwar S, Peter MB, Dent J, et al. Palliative excisional surgery for
primary colorectal cancer in patients with incurable metastatic dis-
ease. Is there a survival benefit? A systematic review. Colorectal
Dis. 2012 Aug; 14(8): 920-30.

Simillis C, Kalakouti E, Afxentiou T, et al. Primary tumor resec-
tion in patients with incurable localized or metastatic colorectal
cancer: a systematic review and meta-analysis. World J Surg. 2019
Jul; 43(7): 1829-40.

Arhin ND, Shen C, Bailey CE, et al. Surgical resection and sur-
vival outcomes in metastatic young adult colorectal cancer pa-
tients. Cancer Med. 2021 Jul; 10(13): 4269-81.

Koppe MJ, Boerman OC, Oyen WJ, et al. Peritoneal carcinomato-
sis of colorectal origin: incidence and current treatment strategies.
Ann Surg. 2006 Feb; 243(2): 212-22.

Franko J, Shi Q, Meyers JP, et al.; Analysis and Research in Can-
cers of the Digestive System (ARCAD) Group. Prognosis of pa-
tients with peritoneal metastatic colorectal cancer given systemic
therapy: an analysis of individual patient data from prospective
randomised trials from the Analysis and Research in Cancers of
the Digestive System (ARCAD) database. Lancet Oncol. 2016
Dec; 17(12): 1709-19.

Ahmed S, Shahid RK, Leis A, et al. Should non-curative resection
of the primary tumour be performed in patients with stage iv col-
orectal cancer? A systematic review and meta-analysis. Curr On-
col. 2013 Oct; 20(5): e420-41.

Zhou S, Feng Q, Zhang J, et al. High-grade postoperative compli-
cations affect survival outcomes of patients with colorectal cancer
peritoneal metastases treated with cytoreductive surgery and hyper-
thermic intraperitoneal chemotherapy. BMC Cancer. 2021 Jan; 21
(1): 41.

Cascales-Campos PA, Lopez-Lopez V, Torres-Melero J, et al. Sur-
vival outcomes in patients aged 75 years and over with peritoneal
colorectal carcinomatosis after cytoreductive surgery and hyper-
thermic intraperitoneal chemotherapy (HIPEC): multicenter study
of the Spanish Group of Peritoneal Cancer Surgery (GECOP).
Clin Transl Oncol. 2020 Jan; 22(1): 130-6.

Tabrizian P, Jibara G, Shrager B, et al. Outcomes for cytoreductive
surgery and hyperthermic intraperitoneal chemotherapy in the eld-
erly. Surg Oncol. 2013 Sep; 22(3): 184-9.

Sarasqueta C, Perales A, Escobar A, et al.; REDISECC-CARESS/
CCR group. Impact of age on the use of adjuvant treatments in
patients undergoing surgery for colorectal cancer: patients with
stage III colon or stage II/III rectal cancer. BMC Cancer. 2019 Jul;
19(1): 735.

Duraes LC, Steele SR, Valente MA, et al. Right colon, left colon,
and rectal cancer have different oncologic and quality of life out-
comes. Int J Colorectal Dis. 2022 Apr; 37(4): 939-48.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Prognostic Factors after PTR for mCRC-SPM

Sénchez-Hidalgo JM, Rodriguez-Ortiz L, Arjona-Sénchez A, et al.
Colorectal peritoneal metastases: Optimal management review.
World J Gastroenterol. 2019 Jul; 25(27): 3484-502.

Colloca G.A., Venturino A., Guarneri D. Different variables pre-
dict the outcome of patients with synchronous versus metachro-
nous metastases of colorectal cancer. Clin Transl Oncol. 2020
Aug; 22(8): 1399-406.

Riihiméki M, Hemminki A, Sundquist J, et al. Patterns of metasta-
sis in colon and rectal cancer. Sci Rep. 2016 Jul; 6: 29765.

Zhang Y, Qin X, Chen W, et al. Risk factors for developing perito-
neal metastases after curative surgery for colorectal cancer: A sys-
tematic review and meta-analysis. Colorectal Dis. 2021 Nov; 23
(11): 2846-58.

Kobayashi H, Kotake K, Funahashi K, et al. Clinical benefit of
surgery for stage IV colorectal cancer with synchronous peritoneal
metastasis. J Gastroenterol. 2014 Apr; 49(4): 646-54.

Van Cutsem E, Cervantes A, Adam R, et al. ESMO consensus
guidelines for the management of patients with metastatic colorec-
tal cancer. Ann Oncol. 2016 Aug; 27(8): 1386-422.
Mendoza-Moreno F, Diez-Alonso M, Matias-Garcia B, et al. Prog-
nostic factors of survival in patients with peritoneal metastasis
from colorectal cancer. J Clin Med. 2022 Aug; 11(16): 4922.
Narasimhan V, Tan S, Kong J, et al. Prognostic factors influencing
survival in patients undergoing cytoreductive surgery with hyper-
thermic intraperitoneal chemotherapy for isolated colorectal perito-
neal metastases: a systematic review and meta-analysis. Colorectal
Dis. 2020 Nov; 22(11): 1482-95.

Kobayashi H, Kotake K, Sugihara K; Study Group for Peritoneal
Metastasis from Colorectal Cancer by the Japanese Society for
Cancer of the Colon and Rectum. Enhancing the objectivity of the
Japanese classification of peritoneal metastases from colorectal
cancer. Jpn J Clin Oncol. 2014 Oct; 44(10): 898-902.

Nagata H, Ishihara S, Hata K, et al. Survival and Prognostic Fac-
tors for Metachronous Peritoneal Metastasis in Patients with Colon
Cancer. Ann Surg Oncol. 2017 May; 24(5): 1269-80.

Wu W, Yan S, Liao X, et al. Curative versus palliative treatments
for colorectal cancer with peritoneal carcinomatosis: a systematic
review and meta-analysis. Oncotarget. 2017 Oct; 8(68): 113202-
12.

Shida D, Tsukamoto S, Ochiai H, et al. Long-term outcomes after
RO resection of synchronous peritoneal metastasis from colorectal
cancer without cytoreductive surgery or hyperthermic intraperito-
neal chemotherapy. Ann Surg Oncol. 2018 Jan; 25(1): 173-8.
Kobayashi H, Kotake K, Sugihara K. Impact of RO resection for
synchronous peritoneal metastasis from colorectal cancer: A pro-
pensity score-matched analysis of a multi-institutional database.
Ann Gastroenterol Surg. 2020 Oct; 5(2): 221-7.

Sato H, Kotake K, Sugihara K, et al.; Study Group for Peritoneal
Metastasis from Colorectal Cancer By the Japanese Society for
Cancer of the Colon and Rectum. Clinicopathological factors asso-
ciated with recurrence and prognosis after RO resection for stage
iv colorectal cancer with peritoneal metastasis. Dig Surg. 2016; 33
(5): 382-91.

Ozawa H, Kotake K, Kobayashi H, et al. Prognostic factors for
peritoneal carcinomatosis originating from colorectal cancer: an
analysis of 921 patients from a multi-institutional database. Surg
Today. 2014 Sep; 44(9): 1643-50.

Noda K, Tominaga T, Nonaka T, et al. Effect of adjuvant chemo-
therapy after curative resection of colorectal cancer peritoneal me-

143



J Anus Rectum Colon 2025; 9(1): 134-144

tastasis. Int J Colorectal Dis. 2023 Apr 18; 38(1): 101.

40. Baratti D, Kusamura S, Pietrantonio F, et al. Progress in treat-
ments for colorectal cancer peritoneal metastases during the years
2010-2015. A systematic review. Crit Rev Oncol Hematol. 2016
Apr; 100: 209-22.

41. Cashin PH, Mahteme H, Spang N, et al. Cytoreductive surgery
and intraperitoneal chemotherapy versus systemic chemotherapy

144

dx.doi.org/10.23922/jarc.2024-056

for colorectal peritoneal metastases: A randomised trial. Eur J
Cancer. 2016 Jan; 53: 155-62.

Journal of the Anus, Rectum and Colon is an Open Access journal distributed
under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 In-
ternational License. To view the details of this license, please visit (https:/creativ
ecommons.org/licenses/by-nc-nd/4.0/).




