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Abstract. To classify patients with stage III/N2 colorectal 
cancer into high‑ and low‑risk groups for recurrence, the 
present study compared clinicopathological features by immu‑
nohistochemical staining. The single‑center analysis included 
53/668 patients (7.9%) with stage III/N2 colorectal cancer 
who underwent radical resection between January 2006 and 
December 2014. The present study examined cancer cell distri‑
bution in metastatic lymph nodes and classified patients into a 
group with circumferential localization patterns like a cystic 
mass (CLP) and a group with scatter patterns like fireworks 
(SPF). Subsequently, 5‑year relapse‑free survival (5Y‑RFS) and 
5‑year overall survival (5Y‑OS) rates were compared and the 
histological type (differentiation degree) of the primary adeno‑
carcinoma was included. The CLP group included 16 patients 
(30.2%) and the SPF group included 37 patients (69.8%). The 
5Y‑RFS rates in these groups were 75.0 vs. 37.8%, respectively 
(P=0.021), and the 5Y‑OS rates were 81.3 vs. 48.6% (P=0.033). 
Patient clinicopathological characteristics exhibited no signifi‑
cant differences between groups. The adenocarcinoma was 
well differentiated in 14 patients (Well; 26.4%) and moderately 
(Mod; n=37) or poorly (Por; n=2) differentiated in 39 patients 
(Mod+Por; 73.6%). Patients were further classified into four 
groups: Well/CLP (n=6), Well/SPF (n=8), Mod+Por/CLP 
(n=10) and Mod+Por/SPF (n=29). For Well/CLP vs. Well/SPF, 

the 5Y‑RFS rates were 66.7 vs. 25.0%, respectively (P=0.293), 
and for Mod+Por/CLP vs. Mod+Por/SPF (80.0 vs. 41.4%; 
P=0.052), the respective values for 5Y‑OS were 66.7 vs. 50.0% 
(P=0.552) and 90.0 vs. 48.3% (P=0.059). Based on the afore‑
mentioned results, the CLP group was considered a low‑risk 
group for recurrence with a relatively good prognosis; 
however, the SPF group was considered a high‑risk group for 
recurrence with a poor prognosis, suggesting a need for more 
potent multi‑combination chemotherapy in these patients from 
the early postoperative period.

Introduction

In Japan, the prevalence of colorectal cancer continues 
to increase with the westernization of lifestyles, and this 
cancer has become the number one cause of death in women 
(age‑adjusted mortality by site) and the third leading cause of 
death in men after lung cancer and gastric cancer (1). Patients 
with stage I/II colorectal cancer, who do not have lymph node 
metastases, have a relatively good prognosis, but in patients 
with stage III, who do have lymph node metastases, the 5‑year 
survival rate is only 60 to 70% and the recurrence rate is 30 to 
40% (2). Patients with stage III/N1, who have 3 or fewer lymph 
node metastases, have a better prognosis than patients with 
stage III/N2, and their 5‑year survival rate is about 70% with 
postoperative multi‑combination chemotherapy (2). However, 
patients with stage III/N2, who have 4 or more lymph node 
metastases, have a significantly higher recurrence rate, even 
after the same postoperative adjuvant chemotherapy for the 
same duration. This higher recurrence rate may be due to 
individual responses to anticancer drugs, but these drugs are 
assumed to fail to control potential metastasis or recurrence in 
patients with multiple lymph node metastases. Nevertheless, in 
daily clinical practice physicians see patients with stage III/N2 
who often survive for 5 years or longer without metastasis or 
recurrence (low‑risk group for recurrence).

In Japan, 6‑month adjuvant chemotherapy with a 
5‑FU‑based regimen such as 5FU/LV, FOLFIRI, FOLFOX, 
and CapeOX, is recommended for stage III colorectal cancer 
after radical resection (2). More intensive postoperative adju‑
vant chemotherapy may be required for patients with a poor 
prognosis (high‑risk group for recurrence) who experience 
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metastasis or recurrence early after surgery. However, to date 
few studies have reported on clinical indicators that can be 
used to classify patients into a high‑risk group for recurrence 
or to determine their prognosis. Pathologists routinely compare 
and examine distinctive properties of tumor morphology. A 
number of reports indicate that in particular the degree of 
tissue differentiation is the most important prognostic factor, 
and the World Health Organization tumor classification stan‑
dardizes morphology in the most tumor‑infiltrated region from 
well differentiated to poorly differentiated/others (3). However, 
tumors have been reported to consist of heterogeneous cell 
groups with multiple different mutations, and regions with 
morphologically different degrees of differentiation are 
known to coexist within the same lesion (4). Therefore, the 
morphology of metastatic lesions, such as in the lung, liver, 
and lymph nodes, may reflect the severity of the disease more 
closely than the morphology of the resected tissue sample from 
the primary lesion and may thus contribute more to prognosis.

Accordingly, the purpose of this study was to identify new 
clinical indicators of prognosis in patients with stage III/N2 
colorectal cancer by comparing clinicopathological features of 
primary lesions and lymph node metastases to classify patients 
into a group with poor prognosis (high‑risk group for recurrence) 
and one with good prognosis (low‑risk group for recurrence).

Patients and methods

Ethics approval. This study was approved by the Institutional 
Review Board of Tokai University School of Medicine as a 
cumulative retrospective study (IRB approval no. 20R‑137, 
Kanagawa, Japan).

Patients. From the 668 patients with colorectal cancer who 
underwent radical resection at Tokai University Hachioji 
Hospital, Tokyo, Japan, during the approximately 9 years 
from January 2006 until December 2014, we were able 
to include 53 patients (7.9%) with 4 or more lymph node 
metastases (N2) and 5‑year survival data (Table I). All 
patients had received 6 courses of postoperative adjuvant 
chemotherapy with 5FU/LV or FOLFOX/CapeOX and 
oral adjuvant chemotherapy with Cape or UFT/UZEL 
for 6 months to 1 year (5). In the event of recurrence, 
margin‑negative (R0) resection until no residual cancer 
was present was performed as quickly as possible, and 
after the procedure patients were administered 6 courses of 
chemotherapy with a potent new combination that included 
a camptothecin‑11 drug, such as FOLFIRI/IRIS (5). The 
5‑year relapse‑free survival (5Y‑RFS) and 5‑year overall 
survival (5Y‑OS) rates were calculated starting from the 
date of radical resection as specified in the pathology 
records and electronic medical records and ending with the 
date when recurrence was confirmed by ultrasonography, 
computed tomography, or magnetic resonance imaging; 
patients who died were censored at their date of death, and 
surviving patients without recurrence were censored on 
December 31, 2019. The cause of death was based on the 
ICD10 (Ver.2013) (6). Two patients died from other causes 
of death. They were both male, in the SPF group, and were in 
their 60 s. Their causes of death were malignant lymphoma 
and cerebral stroke. Patients who were transferred to other 

hospitals during the study period, e.g., because of reloca‑
tion, were followed up by contacting these hospitals by 
telephone.

Immunohistochemical staining and assessment. Lymph node 
specimens were stained with hematoxylin and eosin (H&E), 
and formalin‑fixed paraffin‑embedded tissue was prepared for 
cytokeratin immunostaining. For this immunohistochemical 
staining, we used an autostainer (VENTANA BenchMark 
XT, Roche Diagnostics, Indianapolis, IN, USA) and AE1/3 
antibody (VENTANA I‑VIEW Pan‑cytokeratin kit, Roche 
Diagnostics), in accordance with the manufacturer's protocol.

Patterns seen after H&E and immunohistochemical staining 
were classified as either circumferential localization patterns 
like a cystic mass (CLP) or scatter patterns like fireworks (SPF). 
In CLP, cancer cell nests are relatively uniformly and smoothly 
localized around the edges of the cortex and paracortex of 
metastatic lymph nodes; the associated tumor secretions and 
necrotizing substances cause the lymph nodes to inflate and 
give them the appearance of a cyst (Fig. 1A and B). In SPF, 
vesicles diffusely infiltrate the lymph node parenchyma and 
proliferate like fireworks with unclear boundaries toward the 
inner medulla; they are sometimes accompanied by fibroblast 
proliferation (Fig. 2A and B). The morphology of metastatic 
lymph nodes was pathologically evaluated as showing a CLP 
or SPF scatter pattern by using the following criteria: If the 
pattern was mostly smooth but had some disturbances around 
the edges of the cortex or paracortex and the disturbance was 
observed in more than one quarter of the perimeter, the lymph 
node was classified as belonging to the CLP group, and any area 
of infiltration outside the lymph nodes was excluded from the 
assessment. If at least 1 of 4 or more metastatic lesions showed 
an SPF pattern, the lymph node was classified as belonging to 
the SPF group. All assessments were made by a surgeon (KT) 
and pathologist (HS), both of whom were completely blinded to 
the clinical information.

We calculated the 5Y‑RFS and 5Y‑OS rates for the CLP 
and SPF groups, and compared various clinicopathological 
features between the groups. Furthermore, we compared the 
relationship between the scatter pattern of the tumor cells in 
the metastatic lymph nodes and the histological type (differ‑
entiation degree) of the primary lesion. The degree of tumor 
differentiation of the primary adenocarcinoma was defined 
on the basis of the largest cut surface containing the most 
tumor‑infiltrated area and was used to classify the patients 
into 3 groups: Well group, well‑differentiated adenocarci‑
noma (n=14, 26.4%); Mod group, moderately differentiated 
adenocarcinoma (n=37, 69.8%); and Por, poorly differentiated 
adenocarcinoma (n=2, 3.8%) (Table I). Among colorectal 
cancers, well‑differentiated adenocarcinoma has a relatively 
good prognosis compared with moderately and poorly differ‑
entiated lesions. Therefore, because only 2 patients were 
classified into the Por group, we combined the Mod and Por 
groups into a Mod+Por group (n=39, 73.6%). Subsequently, we 
further classified patients into 4 groups (Well/CLP, Well/SPF, 
Mod+Por/CLP, and Mod+Por/SPF) and calculated the 5Y‑RFS 
and 5Y‑OS rates of each group.

Statistical analysis. The 5Y‑RFS and 5Y‑OS rates were calcu‑
lated by the Kaplan‑Meier method, and intergroup comparisons 
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were performed with the log‑rank test. The hazard ratio and 
95% CI were calculated with the Cox proportional hazard regres‑
sion model. For the analysis of patient demographic factors in 
the CLP and SPF groups, the Mann‑Whitney U test (a nonpara‑
metric test) was used for age, and the chi‑squared test or Fisher's 
exact test was used for sex, lymph node metastasis, primary 
tumor location, macroscopic classification, depth of invasion, 

histological type, lymphatic vessel invasion, and venous inva‑
sion. Each factor was assessed in accordance with the criteria 
of the Japanese Classification of Colorectal, Appendiceal, and 
Anal Carcinoma, 8th edition (7). In all tests, a P‑value less than 
0.05 was considered to be statistically significant. IBM SPSS 
Statistics for Windows Version 25.0 (IBM Corp, Armonk, NY, 
USA) was used for statistical analysis.

Table I. Clinicopathological features of 53 patients with stage III/N2 colorectal cancer.

Variable Total cases (n=53) CLP group (n=16) SPF group (n=37) P‑value

Sex, n (%)    
  Male 30 (56.6) 8 (50.0) 22 (59.5) 0.737
  Female 23 (43.4) 8 (50.0) 15 (40.5) 
Median age at operation, years (range) 64 (38‑90) 67 (57‑85) 62 (38‑90) 0.123
Tumor location, n (%)    
  Colon 42 (79.2) 14 (87.5) 28 (75.7) 0.471
  Rectum 11 (20.8) 2 (12.5) 9 (24.3) 
Macroscopic classificationa, n (%)    
  Type 1 7 (13.2) 4 (25.0) 3 (8.1) 0.091
  Type 2 41 (77.4) 12 (75.0) 29 (78.4) 
  Type 3 5 (9.4) 0 (0.0) 5 (13.5) 
Tumor size, n (%)    
  ≤20 mm 3 (5.7) 2 (12.5) 1 (2.7) 0.586
  21‑50 mm 34 (64.2) 10 (62.5) 24 (64.9) 
  51‑100 mm 15 (28.3) 4 (25.0) 11 (29.7) 
  >100 mm 1 (1.9) 0 (0.0) 1 (2.7) 
Pathological T categorya, n (%)    
  T2 7 (13.2) 3 (18.8) 4 (10.8) 0.620
  T3 37 (69.8) 12 (75.0) 25 (67.6) 
  T4a 8 (15.1) 1 (6.3) 7 (18.9) 
  T4b 1 (1.9) 0 (0.0) 1 (2.7) 
Histological type, n (%)    
  Well 14 (26.4) 6 (37.5) 8 (21.6) 0.372
  Mod 37 (69.8) 10 (62.5) 27 (73.0) 
  Por 2 (3.8) 0 (0.0) 2 (5.4) 
Lymphatic invasion, n (%)    
  ly0 1 (1.9) 0 (0.0) 1 (2.7) 0.203
  ly1 30 (56.6) 12 (75.0) 18 (48.6) 
  ly2 16 (30.2) 2 (12.5) 14 (37.8) 
  ly3 6 (11.3) 2 (12.5) 4 (10.8) 
Venous invasion, n (%)    
  v0 19 (35.8) 8 (50.0) 11 (29.7) 0.127
  v1 27 (50.9) 8 (50.0) 19 (51.4) 
  v2 7 (13.2) 0 (0.0) 7 (18.9) 
Pathological N categorya, n (%)    
  N2a (LN: 4‑6) 34 (64.2) 10 (62.5) 24 (64.9) >0.999
  N2b (LN: ≥7) 19 (35.8)  6 (37.5) 13 (35.1) 

aJapanese classification of colorectal carcinoma (Eighth edition). The clinicopathological background of the two groups did not show any 
significant differences for all features. CLP, circumferential localization patterns like a cystic mass surrounded by the lymph node cortex/para‑
cortex; SPF, scatter patterns like fireworks, with patterns that extend into the intraparenchymal lymph node medulla; Well, well differentiated 
adenocarcinoma; Mod, moderately differentiated adenocarcinoma; Por, poorly differentiated adenocarcinoma; LN, lymph node metastasis.
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Results

Follow‑up rate. In the follow‑up investigation of all patients 
at 5 years, 30 patients were alive, 22 patients were dead, and 
1 patient was lost to follow up, corresponding to a follow‑up 
rate of 98.1%.

Scatter pattern. On the basis of the scatter pattern in the lymph 
nodes, 16 patients (30.2%) were classified into the CLP group 
and 37 patients (69.8%) into the SPF group. In the CLP and SPF 
groups, the 5Y‑RFS rates were 75.0 and 37.8%, respectively 
(P=0.021; hazard ratio, 3.283; 95% CI, 1.132‑9.519) (Fig. 3A), 
and the 5Y‑OS rates were 81.3 and 48.6%, respectively 
(P=0.033; hazard ratio, 3.462; 95% CI, 1.023‑11.719) (Fig. 3B). 
Although the prognosis of the SPF group was significantly 
worse than that of the CLP group, the comparison of clinico‑
pathological characteristics between these 2 groups showed no 
significant differences (Table I).

Scatter patterns and tumor differentiation. The 4 groups 
formed on the basis of the scatter patterns in the metastatic 
lymph nodes and the degree of tumor differentiation of the 
primary lesion consisted of the following numbers of patients: 
Well/CLP, n=6; Well/SPF, n=8; Mod+Por/CLP, n=10; and 
Mod+Por/SPF, n=29. The results of the comparisons of the 
5Y‑RFS rates between the 2 Well groups and the 2 Mod+Por 
groups were as follows: 66.7% (Well/CLP) vs. 25.0% (Well/SPF) 
(P=0.293, hazard ratio, 2.361; 95% CI, 0.475‑11.729) and 
80.0% (Mod+Por/CLP) vs. 41.4% (Mod+Por/SPF) (P=0.052; 
hazard ratio, 4.295; 95% CI, 0.990‑18.641) (Fig. 4). The 5Y‑OS 
rates between the 2 Well groups and the 2 Mod+Por groups 
were 66.7% vs. 50.0% (P=0.552; hazard ratio, 1.674; 95% CI, 
0.306‑9.142) and 90.0% vs. 48.3% (P=0.059; hazard ratio, 
7.018; 95% CI, 0.925‑53.217) (Fig. 5).

Discussion

This study aimed to identify new clinical indicators of 
prognosis in patients with stage III/N2 colorectal cancer by 
comparing clinicopathological features of primary lesions and 
lymph node metastases. We agree that the sample size was 
limited, and a larger sample size would be preferable. However, 
this is a single‑center analysis, and the number of patients at 
the study stage was limited, approximately 15 patients annu‑
ally. Accordingly, it was difficult to include additional patients. 
Instead, we attempted to improve the follow‑up rate. We expect 
that we will obtain more patients for analysis in the future. 
The results showed that patients with a CLP scatter pattern 
in lymph node metastases have a low risk for recurrence and 
relatively good prognosis, whereas patients with an SPF scatter 
pattern have a high risk for recurrence and a relatively poor 
prognosis.

In Japan, patients with stage III colorectal cancer who 
undergo radical resection, such as total mesocolic exci‑
sion or total mesorectal excision, have a relatively good 
prognosis compared with patients in Europe and the United 
States (1). Patients with stage III colorectal cancer are 
generally treated with a 6‑month postoperative 5‑FU‑based 
adjuvant chemotherapy with dexamethasone, imatinib, and 
vincristine; however, potent chemotherapy such as oxaliplatin 
(L‑OHP) administered by the intravenous route is recom‑
mended for patients at high risk for recurrence. The National 
Comprehensive Cancer Network Clinical Practice Guidelines 
in Oncology also recommend regimens such as FOLFOX, 
FLOX, and CapeOX, including L‑OHP, for postoperative 
stage III colon cancer (8,9). However, in a relatively large 
number of patients these potent chemotherapies increase the 
frequency and duration of side effects such as peripheral 
neuropathy, and the guidelines from the Japanese Society for 
Cancer of the Colon and Rectum (2) do not include supportive 
evidence recommending these chemotherapies for all stage III 
patients. Currently, the decision about chemotherapy is often 
left to the physician and is based on the wishes of the patient and 
their family; when deciding on treatment options, physicians 
consider the patient's age, performance status, compliance, 
the presence or absence of comorbidities, and the benefits and 
disadvantages for the patient.

In our department, we proactively give FOLFOX/CapeOX 
as an adjuvant chemotherapy after the surgical procedure in 
patients with stage III/N2 colorectal cancer who are aged 
75 years or younger and have a performance status of 0 to 2. In 
accordance with this, 37 (69.8%) of 44 patients aged 75 years 
or younger in the target group of this study were given chemo‑
therapy that included L‑OHP. However, the results of this study 
indicated that the prognosis of the SPF group was extremely 
poor. Accordingly, it may be necessary to conduct a study 
accumulating data on patients at high risk of recurrence who 
are given more potent multi‑combination chemotherapies used 
for stage IV colorectal cancer, including molecular targeted 
drugs such as vascular endothelial growth factor/epidermal 
growth factor receptor inhibitors, from the early postopera‑
tive period. We also consider that investigation of data from 
multiple institutions and large geographic areas is necessary.

Various studies on factors for poor prognosis in 
colorectal cancer identified patients with a poor prognosis 

Figure 1. Circumferential localization patterns. (A) H&E stain (magnifica‑
tion, x40). (B) Cytokeratin AE1/3 stain (magnification, x40). Circumferential 
localization patterns like a cystic mass surrounded by the lymph node 
cortex/paracortex.

Figure 2. Scatter patterns like fireworks. (A) H&E stain (magnification, x40). 
(B) Cytokeratin AE1/3 stain (magnification, x40). Scatter patterns like fire‑
works extending into the intraparenchymal lymph node medulla.
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Figure 3. Kaplan‑Meier curves. (A) 5Y‑RFS by scatter patterns in metastatic lymph nodes. The 5Y‑RFS rate was 75.0% in the CLP group (n=16) and 37.8% in 
the SPF group (n=37; P=0.021; hazard ratio, 3.283; 95% CI, 1.132‑9.519). (B) 5Y‑OS by scatter patterns in metastatic lymph nodes. The 5Y‑OS rate was 81.3% 
in the CLP group (n=16) and 48.6% in the SPF group (n=37; P=0.033; hazard ratio, 3.462; 95% CI, 1.023‑11.719). 5Y‑OS, 5‑year overall survival; 5Y‑RFS, 
5‑year relapse‑free survival; 95% CI, 95% confidence interval; CLP, circumferential localization patterns like a cystic mass surrounded by the lymph node 
cortex/paracortex; SPF, scatter patterns like fireworks into the intraparenchymal lymph node medulla.

Figure 4. Kaplan‑Meier curves 5Y‑RFS by histological type of primary 
tumors and scatter patterns in metastatic lymph nodes. Patients were 
divided into four subgroups on the basis of the scatter pattern (CLP or 
SPF) and the differentiation of the primary lesion (Well or Mod+Por) as 
follows: Well/CLP group (n=6), Well/SPF group (n=8), Mod+Por/CLP 
group (n=10) and Mod+Por/SPF group (n=29). The 5Y‑RFS rates in the 
Well/CLP vs. Well/SPF groups were 66.7 vs. 25.0%, respectively (P=0.293; 
hazard ratio, 2.361; 95% CI, 0.475‑11.729), and those in the Mod+Por/CLP 
vs. Mod+Por/SPF group were 80.0 vs. 41.4%, respectively (P=0.052; hazard 
ratio, 4.295; 95% CI, 0.990‑18.641). 5Y‑RFS, 5‑year relapse‑free survival; 
95% CI, 95% confidence interval; CLP, circumferential localization patterns 
like a cystic mass surrounded by the lymph node cortex/paracortex; SPF, 
scatter patterns like fireworks into the intraparenchymal lymph node 
medulla; Well, well‑differentiated adenocarcinoma; Mod+Por, moderately or 
poorly differentiated adenocarcinoma.

Figure 5. Kaplan‑Meier curves 5Y‑OS by histological type of primary tumors 
and scatter patterns in metastatic lymph nodes. Patients were divided into four 
subgroups on the basis of the scatter pattern (CLP or SPF) and the differentia‑
tion of the primary lesion (Well or Mod+Por) as follows: Well/CLP group 
(n=6), Well/SPF group (n=8), Mod+Por/CLP group (n=10) and Mod+Por/SPF 
group (n=29). The 5Y‑OS rates in the Well/CLP vs. Well/SPF groups were 66.7 
vs. 50.0%, respectively (P=0.552; hazard ratio, 1.674; 95% CI, 0.306‑9.142); 
and those in the Mod+Por/CLP vs. Mod+Por/SPF group were 90.0 vs. 48.3%, 
respectively (P=0.059; hazard ratio, 7.018; 95% CI, 0.925‑53.217). 5Y‑OS, 
5‑year overall survival; 95% CI, 95% confidence interval; CLP, circumfer‑
ential localization patterns like a cystic mass surrounded by the lymph node 
cortex/paracortex; SPF, scatter patterns like fireworks into the intraparen‑
chymal lymph node medulla; Well, well‑differentiated adenocarcinoma; 
Mod+Por, moderately or poorly differentiated adenocarcinoma.
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by various methods, including pathomorphological lymph 
node evaluation (10,11), the number of lymph node dissec‑
tions (12,13), the ratio of the number of metastatic lymph 
nodes to the number of dissected lymph nodes (13‑16), and 
tumor deposits (17‑19). Some also evaluated malignancy 
by performing immunohistochemical staining to detect 
micrometastases of lymph nodes that cannot be shown by 
H&E staining (20‑23). At our hospital, we have been using 
cytokeratin immunostaining (AE1/3) to detect free cancer 
cells floating in the lymph sinusoids in dissected lymph 
nodes from patients with various types of cancer, such as 
colorectal cancer, gastric cancer, and lung cancer, and have 
often reported on the relationship with prognosis (24‑30). 
We have used immunostaining to detect free cancer cells, 
which are difficult to evaluate by H&E staining, and have 
found that these cells are useful for identifying a group 
with poor prognosis among patients with a high recurrence 
rate (24‑31). However, recent studies reported that these free 
cancer cells are becoming difficult to detect even in patients 
with more advanced stage III cancers, and researchers 
assume that these cells are being efficiently eliminated by 
potent chemotherapies being used recently. Because some 
patients have a poor prognosis whatever the stage of their 
cancer, we need to search for new factors that can predict 
resistance to chemotherapy.

In this study, we examined whether prognosis can 
be determined on the basis of the assumption that meta‑
static lesions may be more useful for prognosis than the 
primary lesion because of the heterogeneous properties of 
the latter. Metastatic lesions can indicate the potential to 
metastasize, infiltrate, and proliferate in other tissues, as 
well as the potential for cancer cells to remain in the body 
after the primary lesion is surgically removed. By applying 
our immunostaining method on lymph node tissue, we 
performed a preliminary analysis in more than 100 patients 
with stage III/N1, III/N2, and stage IV colorectal cancer 
and found that metastatic lymph nodes can be morphologi‑
cally classified into 2 main groups: CLP and SPF. Also, we 
were able to unify and stabilize evaluations among diag‑
nosticians by using cytokeratin immunostaining (AE1/3) 
to clearly visualize the morphology of the metastases, 
including micrometastases, in tissue from metastatic lymph 
nodes identified by H&E staining.

In stage III colorectal cancer, studies have found a large 
difference in the prognosis of patients with stage N1 and 
those with stage N2. Furthermore, the survival curve of 
some patients with stage N2 was reported to be similar to 
that observed in patients with stage IV cancer (14). In our 
preliminary analysis, 93 patients (13.9%) had stage III/N1 
cancer; 43 of these patients (46.2%) were classified into 
the CLP group and 50 patients (53.8%) into the SPF group. 
The 5Y‑RFS rates were 66.0 and 62.8% (P=0.709), respec‑
tively, and the 5Y‑OS rates were 76.0 and 74.4% (P=0.761), 
respectively (data not shown). The lack of a statistically 
significant difference between the CLP and SPF groups was 
thought to be due to the findings that many patients with 
stage III/N1 cancer have a good prognosis, the survival rate 
of the population is higher than that of the population with 
stage N2 cancer, and recurrence is rarely observed in patients 
with stage N1 cancer. Also, the worse prognosis of patients 

with stage N2 was considered to be due to the higher tumor 
occupation and tumor volume in lymph node metastases and 
the greater number of lymph node metastases compared with 
patients with stage N1.

In general, more than 70 to 80% of the primary lesions 
of colorectal cancer are histologically classified as well 
or moderately differentiated adenocarcinoma; therefore, 
hematogenous, distant metastases or recurrence in the lung 
or liver is fatal in many of these patients, and predicting 
prognosis by the histological type of the primary lesion 
is considered to be difficult (32). When we compared the 
differentiation of the primary lesions and the metastatic 
lymph node tumor cells in our study, most of the primary 
lesions (51/53 patients, 96.2%) were classified as differenti‑
ated adenocarcinoma (Well, n=14; Mod, n=37). In the SPF 
group, evidence of poor differentiation, which was equiva‑
lent to poorly differentiated adenocarcinoma, was observed 
in 57.1% (8/14 patients), and in many cases the histological 
types of the primary lesion and metastatic lymph node 
tumor did not match. Therefore, we assumed that the 
metastatic properties of the primary tumor tissue caused 
the metastatic lesion to differ from the primary tumor, 
depending on its site and localization, and decreased the 
amount of differentiation in the metastases. In our study, 
8 patients in the Well/SPF group had a poor prognosis with 
a 5Y‑RFS rate of 25.0% and a 5Y‑OS rate of 50%, even 
though well‑differentiated lesions usually have a relatively 
good prognosis. Therefore, these findings suggest that 
evaluating metastatic lymph nodes can reveal a poor prog‑
nosis that would not be assumed by analyzing histological 
type alone.

Compared with the CLP pattern, the SPF pattern was 
assumed to indicate that the tumor was more destructive to 
tissues and had higher infiltration and proliferation capacities. 
The malignancy in the patients with multiple lymph node 
metastases (Total number ≥4) was assumed to be closely 
related to the lower degree of tissue differentiation (33,34). We 
assumed that the groups of tumor cells present in these meta‑
static lesions remained in the body after surgical resection of 
the primary lesion and that they were likely to induce metas‑
tasis and recurrence. Therefore, molecular targeted therapy 
may be effective if given after searching for genes such as RAS 
and BRAF in tumor cells from these metastatic lesions. In the 
CLP group, we assumed that the tumors had metastasis and 
engraftment capacities but lacked the infiltration and prolifera‑
tion capacities that increase tumor volume in the lymph nodes 
and cause poor differentiation. As mentioned above, the degree 
of scattering at metastatic loci predicts poor prognosis and is 
considered to be affected by tumor immunity (35). Thus, in 
patients with the CLP pattern, limited portions of the gland 
ducts become filled with secretions and necrotic substances, 
expand, and become cystic. We expect that in the future this 
phenomenon of cystic lymph nodes will be clarified by genetic 
and molecular biological studies as a clinical indicator of low 
risk for recurrence.

Currently, we are comparing CLP and SPF groups in 
patients with other gastrointestinal cancers, such as esophageal 
cancer and gastric cancer, which are also likely to metastasize 
to the lymph nodes, and we are trying to eliminate the differ‑
ence in diagnosis among examiners by simply classifying 
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the metastases by H&E staining to quantify them more 
easily. Because the lymph nodes contain an extremely large 
number of lymphocytes with a normal genome, the amount 
of tumor‑derived genome is likely to be high. Therefore, in 
the future a technology is needed that can extract the genomic 
information of tumor cells by examining potentially fatal 
distant metastases in the lung, liver, and other organs.

In conclusion, we performed a pathomorphological evalu‑
ation of the relationship between metastatic lymph nodes of 
patients with stage III/N2 colorectal cancer and prognosis by 
using cytokeratin immunostaining. The CLP group was found 
to be at low risk for recurrence and to have a relatively good 
prognosis; however, the SPF group was found to be at high 
risk for recurrence and to have a poor prognosis, indicating 
that patients with this pattern on immunostaining require 
more potent multi‑combination chemotherapy from the early 
postoperative period.
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