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Abstract

Tumor deposits (TD) are tumor nodules in the lymphatic drainage area of colorectal

cancer patients, and they are currently classified in the N category in the TNM classi-

fication. However, due to the associated poor prognosis, some small cohort studies

suggest that TD belong in the M category. A retrospective study using The Surveil-

lance, Epidemiology, and End Results program (SEER) data was performed in Stages

III and IV colon carcinoma (CC) patients to evaluate the prognostic impact of TD. In

multivariate analysis, TD have significantly negative effect on survival in both stages

(Stage III HR = 1.4 [95% CI 1.4–1.5] and Stage IV HR = 1.3 [95% CI 1.2–1.3]). In

Stage III, 5-year overall survival (OS) for patients with TD 49%, whereas it was 64%

for patients without TD (p < .001). Additionally, in Stage IV patients without TD, the

5-year OS rates are superior at 21% compared to patients with TD, who show 5-year

OS rate of 10% (p < .001). Stage III patients with TD (5-year OS 49%) have a signifi-

cantly better prognosis compared to Stage IV patients (5-year OS 17%, p < .001).

Therefore, despite the previous suggestions, this large scale study (n = 52,332) on

outcomes in CC does not support the classification of TD in Stage IV.
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What's new?

In colorectal cancer (CRC), tumor deposits (TD) that form within the pericolorectal lymph drain-

age region are classified as N category within the TNM staging system. TD in CRC, however, are

associated with poor prognosis and may actually represent distant metastases within Stage IV.

Here, the prognostic impact of TD was evaluated in Stage III and Stage IV CRC patients accord-

ing to survival. Among Stage III patients, 5-year overall survival was 49% and 64% for those with

or without TD, respectively. Relative to Stage IV patients, prognosis was significantly better for

Stage III patients, indicating that TD are not distant metastases.

1 | INTRODUCTION

The spread of tumor cells beyond the primary origin is the main cause

of cancer-related death across various cancer types.1 In colorectal

carcinoma (CRC) patients, tumor deposits (TD) are a well-recognized

independent poor prognostic marker, which have been defined as dis-

continuous tumor nodules in the lymphatic drainage area of the peri-

colorectal region.2,3
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Although discussions are ongoing about exact definitions and

placing, TD are currently staged within the N category of the TNM

classification.2,4 However, it has been repeatedly suggested that,

based on the associated poor prognosis, TD should be classified as

distant metastases under the M category.5–8

Therefore, our aim was to compare the survival rates of colon car-

cinoma patients in Stage III with TD to Stage IV patients in a large

cohort and explore whether the prognostic impact of TD is indeed

comparable to Stage IV disease. To achieve this, we conducted a ret-

rospective study using the data of The Surveillance, Epidemiology,

and End Results (SEER) program.9

2 | MATERIALS AND METHODS

2.1 | Patient selection

The Incidence-SEER Research Data 17 registries, November 2022

Sub (2000–2020) database of SEER program was used for this

research.10 The study cohort was limited to patients diagnosed with

Stages III and IV colon carcinoma with the tumor types adenocarci-

noma, nos (8140/3) and its most common subtype mucinous adeno-

carcinoma (8480/3), from 2010 onwards. The TNM, T, and N stages

were determined by selecting options from the case selection sec-

tion, which included the Stage-7th edition (2010–2015), Stage-7th

edition (2016–2017), and Stage-8th edition (2018+). For survival

calculation study cut off was set at the “December 2019” to pre-

vent potential Coronavirus Disease 2019 (COVID-19) effects on

survival. Patients with undocumented/not assessed TD information

were excluded from the study and only cases with or without TD,

regardless of the number, were included. The right colon was

defined from the cecum to transverse colon, while the left colon

included the splenic flexura, descending colon and sigmoid. Case-

listing data with the defined parameters and observed survival rates

were obtained using SEER*stat version 8.4.2 software. We outlined

the patient selection process in the Figure 1.

2.2 | Statistical analysis

The Chi-squared test was used to assess the associations between

patients' clinicopathological features and the presence of TD at differ-

ent stages.

Observed survival, defined as the time from the date of diag-

nosis to death for any reason (censored with the study cutoff

date), was obtained. Overall survival (OS) curves were generated

using the Kaplan–Meier method and group comparisons were

conducted by log-rank test. Univariate and multivariate analyses

were carried out using Cox regression analysis. All analyses were

performed using SPSS software (SPSS, Chicago, IL) and R (version

2022.02.1). The p-values below .05 were regarded as statistically

significant.

3 | RESULTS

A total of 52.332 patients were included in the study cohort, with

36.683 patients classified as Stage III and 15.649 patients classified as

Stage IV. Clinicopathological characteristics of the study cohort were

F IGURE 1 Flowchart of the study cohort selection. TNM stages
are based on 7th and 8th edition of TNM *Patients without tumor
deposits (TD) and LNM but in Stage III (1), patients with TD but
placed in N0 group in Stage IV (253). **Death certificate and autopsy
only cases (5), not microscopically confirmed cases (9), alive with no
survival time (5), age values not in the expected survival table (24).
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TABLE 1 Clinicopathological features of the study cohort.

Stage III all cohort n = 36,683 Stage IV all cohort n = 15,649

TD present
n = 9353 (25.5%)

TD absent
n = 27,330 (74.5%) p

TD present
n = 6406 (41%)

TD absent
n = 9243 (59%) p

Sex

Female 4677 (50) 13,851 (50.7) 3168 (49.5) 4434 (48)

Male 4676 (50) 13,479 (49.3) .260 3238 (50.5) 4809 (52) .068

Age

≤65 5145 (55) 14,877 (54.4) 2883 (45) 4409 (47.7)

>65 4208 (45) 12,453 (45.6) .336 3523 (55) 4834 (52.3) <.001

Tumor site

Right colon 5044 (53.9) 15,974 (58.4) 3638 (56.8) 5006 (54.2)

Left colon 4085 (43.7) 10,806 (39.5) 2565 (40) 4014 (43.4)

Large intestine 224 (2.4) 550 (2) <.001 202 (3.2) 223 (2.4) <.001

Tumor type

Adenocarcinoma, nos 8497 (90.8) 24,750 (90.6) 5652 (88.2) 8477 (91.7)

Mucinous

adenocarcinoma

856 (9.2) 2580 (9.4) .409 754 (11.8) 766 (8.3) <.001

Chemotherapy

Yes 5997 (64.1) 17,869 (65.4) 4466 (69.7) 6424 (69.5)

No/unknown 3356 (35.9) 9461 (34.6) .027 1940 (30.3) 2819 (30.5) .774

T stage

T1 77 (0.8) 769 (2.8) 12 (0.2) 182 (2)

T2 303 (3.2) 2406 (8.8) 40 (0.6) 285 (3.1)

T3 5698 (60.9) 18,220 (66.7) 2652 (41.4) 5171 (55.9)

T4 3275 (35) 5935 (21.7) <.001 3072 (57.8) 3605 (39) <.001

N stage

N0 0 0 0 2377 (25.7)

N1 5547 (59.3) 19,075 (69.8) 2587 (40.4) 3333 (36.1)

N2 3806 (40.7) 8255 (30.2) <.001 3819 (59.6) 3533 (38.2) <.001

F IGURE 2 Five-year OS of Stages III and IV
patients. The Kaplan–Meier graph shows that
patient with tumor deposits (TD) in both stages
has a poorer prognosis. However, Stage III
patients with TD still have significantly better
survival compared to Stage IV patients.
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presented in Table 1. In Stage III, the presence of TD was associated

with tumor location, T and N category. There was a small effect on

delivery of chemotherapy, with less treatment in Stage III with TD

(64.1% vs. 65.4%, p = .027). In Stage IV there was no effect on treat-

ment. The presence of TD was associated with age, tumor location,

tumor type, T and N category.

3.1 | Survival analysis

In the overall Stages III and IV cohort, the 5-year OS rates are 60%

and 17%, respectively (Figure 2). In both stages, patients with TD

exhibit significantly poorer prognosis compared to patients without

TD, with 5-year OS rates of 49% versus 64% for Stage III and 10%

versus 21% for Stage IV, respectively (p < .001 per comparison).

3.2 | Univariate and multivariate analysis

In both Stages III and IV patients, TD were associated with survival

(Table 2). Multivariate analysis showed hazard ratios (HRs) of 1.4

(95% CI 1.4–1.5) and 1.3 (95% CI 1.2–1.3), respectively, when cor-

rected for sex, age, tumor location, T and N categories, and treatment.

Moreover, this analysis confirmed for both stages the value of TD in

addition to these well-known parameters.

4 | DISCUSSION

In this retrospective SEER study, a comparison was conducted

between the survival rates of Stage III colon carcinoma patients with

TD and Stage IV patients. Our findings clearly indicate that although

TD is associated with a significantly poor prognosis within Stage III

category, their prognosis remains superior to that of Stage IV patients.

To the best of our knowledge, the idea of evaluating TD in M cat-

egory was initially proposed by Puppa et al.5 In subsequent years, sim-

ilar studies have been conducted, where patients with TD in Stage III

exhibited poor survival and these results were interpreted as

approaching to Stage IV prognosis.6–8 However, our findings diverge

significantly from previous research. We observed a 5-year OS rate of

17% for Stage IV patients, whereas Stage III patients with TD exhib-

ited a 5-year OS rate of 49%. The disparity in results might be the

effect of small patient cohorts in these studies. The number of Stage

III patients with TD varied between 228 and 65.5 In this study, we

have included 27.330 Stage III patients with TD. However, unrec-

orded and incomplete data variables in SEER, such as comorbidities,

metastatic site, the intent of treatment (curative or palliative), and the

lack of follow up details like recurrence status are the limitations of

the survival analysis.11 The absence of histological review of TD sam-

ples in this study could be considered as another limitation, due to the

poor reproducibility and ambiguous criteria for defining TD.12

Biological differences between Stages III and IV disease are clear.

While in Stage III spread is still constrained to the locoregional lymph

node draining areas of the colon, Stage IV disease is by definition sys-

temic. Metastases to distant organs do not only threaten the function

of those organs but can also cause systemic effects (paraneoplastic

syndromes).1 It is true that in the presence of TD prognosis in all

stages is relatively poor, as has been shown before for Stage III.3 We

now confirm their prognostic impact in Stage IV disease as well, but

regardless of the presence of TD in Stage IV patients, their outcome is

significantly worse than that of Stage III CRC patients with TD.

Several scenarios have been proposed for the correct placement of

TD in CRC staging.3 Our results imply that TD should be situated in the

N category for locoregional spread. The current N1c category, in which

TD are registered in the absence of LNM, is insufficient.13 The combi-

nation of LNM and TD shows significantly worse outcome, as has been

shown before.14,15 Several suggestions have been made for a more

adequate inclusion of TD in nodal staging, including the simple add-on

method, also known as “counting principle” (i.e., count all TD as LNM)

with a large number of supporting evidence and more complex sub-

group designs.14–17 For the latter, limited evidence is available, and its

complexity will hamper clinical implementation.
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