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Background: The presence of tumor deposits (TDs) is only considered in the absence of lymph node metastases
(LNMs) in the current TNM staging system. However, the prognostic value of TDs when concomitant with
LNM for rectal cancer after neoadjuvant chemoradiotherapy (NCRT) remains unclear. This study aimed to
evaluate the prognostic value of TDs and when concomitant with LNMs in rectal cancer after NCRT.
Methods: Patients with rectal cancer who had received NCRT between 2010 and 2016 were obtained from
the Surveillance, Epidemiology and End Results (SEER) 18 (year range, 1975-2016) database. Data were
extracted on the following: age, sex, race, TNM stage, total LNs harvested, positive LNs, histologic type,
perineural invasion, grade, carcinoma embryonic antigen status, TD number, and cancer-specific survival
(CSS) rates. The primary objective was to determine the prognostic impact of TDs on CSS. The effect of
the addition of TD to the LNM count for a novel N stage was also evaluated. Univariate and multivariate
analyses were performed using the Kaplan-Meier method and Cox models.

Results: Of 9,620 patients, 865 (9.0%) had TDs. TD-positive patients showed a worse prognosis than
TD-negative patients (HR =2.39, 95% CI: 2.04-2.80, P<0.001), and multivariate analysis showed that the
presence of TDs was an independent poor prognostic factor (HR =1.41, 95% CI: 1.19-1.67, P<0.001).
Regarding the LN status, TDs were associated with a higher risk of cancer-specific death in the LNM-
group (HR =2.43, 95% CI: 1.86-3.18, P<0.001), M1 group (HR =1.51, 95% CI: 1.08-2.10, P<0.001), and
ypN1 group (HR =2.08, 95% CI: 1.61-2.70, P<0.001), but not in the ypN2 group (HR =0.97, 95% CI:
0.69-1.36, P=0.84). Patients with concomitant TDs and LNM showed significantly worse survival than those
with TDs or LNM alone (5-year CSS: 48.2%, 72.2%, and 67.8%, respectively). The 5-year CSS rates were
86.2%, 77.4%, 65.1%, 53.8%, and 46.5% for the novel NO, N1a, N1b, N2a, and N2b groups, respectively
(P<0.05 across all groups). Time dependent receiver operating characteristic curve analysis and decision
curve analysis showed that the novel N stage was superior to the current ypNN stage.

Conclusions: The presence of TDs is an independent poor prognostic factor for LARC patients after
NCRT. The concomitant presence of TDs and LNM indicates a significantly worse survival, and the
addition of TD to LNM may help to better prompt appropriate risk stratification.
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Introduction

Colorectal cancer (CRC) is the third most common
malignancy and the third-leading cause of cancer-related
death in both men and women in the United States (1).
Neoadjuvant chemoradiotherapy (NCRT) followed
by total mesorectal excision is the standard of care for
locally advanced rectal cancer (LARC) (2,3). Currently,
the American Joint Committee on Cancer (AJCC) TNM
staging system (8th edition) is used to assess the prognosis
of patients who receive NCRT, with the same categorical
definitions as those for patients who do not receive
NCRT (4). Tumor deposits (TDs) are defined as isolated
tumor lesions in perirectal or mesenteric adipose tissue,
far from the leading edge of the tumor and showing no
evidence of residual lymph node tissue, but within the
lymphatic drainage of the primary carcinoma (3-5). Patients
who are TD positive but lymph node metastasis (LNM)
negative are classified as N1c according to the 8th edition
of the AJCC-TNM staging system (4).

Several previous studies have revealed that preoperative
treatment-naive patients with TDs tend to have aggressive
clinicopathological features and a worse prognosis (5-8).
Additionally, the concomitant presence of TDs and LNM
indicated a significantly worse survival, and the prognostic
value of TDs alone was similar to that of LNM alone (5,7,8).
The number of TDs probably should be considered as
LNM when performing N staging for prompt appropriate
risk stratification and may help to better define the duration
of adjuvant therapy (9).

NCRT can lead to shrinkage of the primary tumor
and metastases, formation of mucous lakes and tissue
fibrosis, decreased lymph node retrieval, and a decreased
TD count (10,11). In some cases, TDs may result from
fragmentation during tumor regression, and islands of
tumor cells in the mesentery are remnants of a previously
larger tumor that regressed rather than a primary
phenomenon (12,13). The prognostic value of TDs may
be different from that of treatment-native because of the
downstaging effect of NCRT. Some studies have shown that
the presence of TDs is associated with a poor treatment
response, aggressive clinicopathological features and a
poor prognosis in LARC patients after NCRT (10,12,13).
A systematic review and meta-analysis including 1,283
patients found that the presence of TDs after NCRT was
associated with depth of invasion, lymph node invasion,
perineural invasion, synchronous metastasis, and a poor
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prognosis (10). However, the prognostic value of TDs
concomitant with LNM remains controversial for rectal
cancer after NCRT for rectal cancer after NCRT. Wang
et al. included 550 patients showing that TDs are an
independent adverse prognostic factor for LARC after
NCRT, particularly for patients with no more than one
PLN (14). However, Yu et al. showed that in the current
TNM staging system, the classification of TDs in the ypNO
stage was reasonable, while significantly different disease
free survival rates were found between the ypN2TD(-)
and ypN2TD(+) groups, not for the ypN1group (15). How
the prognostic implications of TDs compare with those of
LNM remains unclear. This study aimed to evaluate the
prognostic value of TDs alone and combined with LNM in
LARC patients after NCRT and to reasonably evaluate the
addition of TDs to the LNM count.

We present the following article in accordance with the
REMARK reporting checklist (available at https://dx.doi.
org/10.21037/tcr-21-1480).

Methods
Data source

The data were obtained from the Surveillance,
Epidemiology and End Results (SEER) 18 (year range,
1975-2016) database and analyzed using SEER*Stat
8.3.8 software. A total of 34,948 patients, according
to the 3rd Edition of International Classification of
Diseases for Oncology (ICD-O-3) of the rectum (C20.9)
who were treated with NCRT between 2010 and 2016,
were identified. After the exclusion of patients with
a previous cancer diagnosis (N=3,265), patients with
rectal adenocarcinoma or mucinous or signet-ring cell
carcinoma were identified using histology codes (8140-
8144, 8210, 8211, 8260-8263, 8440, 8480, 8481, and
8490) (N=31,683). Excluded patients included those who
did not undergo radical surgical resection (Surg Prim Site
code 0-28; N=3,856) and those with missing information
on TDs (N=15,441) and lymph nodes (N=416). After
excluding patients for whom the cause-specific death
classification was “N/A not first tumor” (N=1,120), the
survival months flag was not incomplete (N=140), and the
T stage was blank (N=987), 9,620 patients were included
in the study. In this study, cancer-specific survival (CSS)
was defined as death caused by rectal cancer. The study
was conducted in accordance with the Declaration of
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Helsinki (as revised in 2013).

TD and lymph node information

With the implementation of the Collaborative Stage Data
Collection System Version 02.05 in 2010, TD information
was recorded in the SEER database as site-specific factor
(SSF) 4, and positive lymph node (PLN) and total lymph
node (TLN) information was recorded in the SEER
database as the number of positive regional nodes and total
regional nodes examined, respectively.

Statistical analysis

The primary outcome of the study was cancer-specific
survival. Patients were divided into 2 groups according to
the TD status. Statistical analyses were performed using
the table-one package in R version 3.5.1 (https://www.
r-project.org/) (for Windows) were conducted to identify
relationships between TDs and the demographic and
clinicopathological characteristics. Categorical variables
were grouped based on clinical and pathological findings,
and Fisher’s exact test was used to compare the results.
Survival analyses were performed using the Kaplan-
Meier method and log-rank test. Cox proportional
hazards regression analysis was performed for multivariate
comparisons, and the final model was generated using
backward stepwise selection using the Akaike information
criterion. We combined the TD count with LNM and
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proposed a novel N stage with five categories according
to the Kaplan-Meier method. The novel N stage and ypN
staging systems were compared with time-dependent AUC
and decision curve analysis (DCA) (using the timeROC,
ggplot2, and stdca packages). A significance level of 0.05
(two-sided test) was applied throughout.

Results

Baseline patient characteristics

Between January 2010 and December 2016, 9,620 LARC
patients treated with NCRT who had undergone radical
surgery were included and divided into the TD-positive
group and the TD-negative groups. The study population
comprised of 5,937 men (61.7%) and 3,683 women (38.3%),
with a median age of 50 years (IQR: 50-67 years). In this
study population, 26 (0.3%) patients were Tis/T0 stage,
1,368 (14.2%) were T1-2 stage, 8,021 (83.4%) were T3-4
stage, and 205 (2.1%) were Tx stage; 6,446 (67.0%) patients
were ypNO stage, 2,387 (24.8%) were ypN1 stage, and 787
(8.2%) were ypN2 stage; and 9,098 (94.6%) patients were
MO stage, and 522 (5.4%) were M1 stage.

The demographic and clinicopathological characteristics
of the patients in the TD-positive and TD-negative groups
are summarized in Table 1. In total, 865 patients (9.0%)
were T'D positive, among whom 331 (38.3%) had ypN1la/b
stage tumors, 365 (42.2%) had ypNlc, and 169 (19.5%) had
ypN2. Compared with the absence of TDs, the presence
of TDs was associated with advanced T stage (P<0.001),

Table 1 Baseline clinicopathological characteristics in rectal cancer with preoperative radiotherapy

Characteristic TD-negative (n=8,755), n (%) TD-positive (n=865), n (%) P
Age, years 0.376
<65 6,022 (68.8) 608 (70.3)
=65 1,733 (31.2) 257 (29.7)
Sex 0.687
Male 5,409 (61.8) 528 (61.0)
Female 3,346 (38.2) 337 (39.0)
Race 0.882
White 7,072 (80.8) 705 (81.5)
Black 722 (8.2) 70 (8.1)
Other 961 (11.0) 90 (10.4)

Table 1 (continued)
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Table 1 (continued)

Characteristic TD-negative (n=8,755), n (%) TD-positive (n=865), n (%) P

T stage <0.001
Tis/TO 25(0.3) 1(0.1)
T1-2 1,328 (15.2) 40 (4.6)
T3-4 7,214 (82.4) 807 (93.3)
Tx 188 (2.1) 17 (2.0)

N stage <0.001
NO 6,446 (73.6) 0(0.0)
N1 1,691 (19.3) 696 (80.5)
N2 618 (7.1) 169 (19.5)

M <0.001
Mo 8,324 (95.1) 774 (89.5)
M1 431 (4.9) 91 (10.5)

TLN 0.185
<12 2,574 (29.4) 273 (31.6)
>12 6,181 (70.6) 592 (68.4)

Perineural invasion <0.001
Positive 694 (7.9) 244 (28.2)
Negative 7,258 (82.9) 571 (66.0)
Unknow 803 (9.2) 50 (5.8)

Histologic type <0.001
Adenocarcinoma 7,299 (94.8) 798 (92.3)
Mucinous/signet-ring cell carcinoma 456 (5.2) 67 (7.7)

Chemotherapy 0.798
Yes 8,582 (98.0) 847 (97.9)
No/unknown 173 (2.0) 18 (2.1)

Grade
Well/moderate 6,807 (77.7) 629 (72.7) <0.001
Poor/anaplastic 835 (9.5) 143 (16.5)
Unknown 1,113 (12.7) 93 (10.8)

CEA <0.001
Positive 2,725 (31.1) 377 (43.6)
Negative 3,551 (40.6) 285 (32.9)
Unknow 2,479 (28.3) 203 (23.5)

TLN, total lymph node; CEA, carcinoma embryonic antigen.
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advanced N stage (P<0.001), a higher tumor grade
(P<0.001), greater perineural invasion (P<0.001), higher
carcinoma embryonic antigen (CEA) positivity (P<0.001),
distant metastases (P<0.001) and mucinous/signet-ring cell
carcinoma (P<0.001). However, no statistically significant
differences were found between the TD-positive and
TD-negative groups in age at diagnosis (P=0.376), race
(P=0.882), sex (P=0.687), the number of lymph nodes
harvested (P=0.185) or postoperative chemotherapy
(P=0.798).

Prognostic value of TDs in LARC after NCRT

We investigated the relationship between the
clinicopathological characteristics and the CSS of patients
with LARC after NCRT using univariate and multivariate
analyses. Both the univariate and multivariate analyses
indicated that age, T stage, the LN status, M stage, TDs,
total lymph nodes harvested, perineural invasion, the
histologic type, chemotherapy, grade, and the CEA status
were associated with CSS (Table 2).

To explore the prognostic value of TDs, we analyzed the
prognostic implications of TDs in all patients and patient
subgroups, including the LNM-, ypN1, ypN2 and M1
subgroups. TDs were a negative prognostic factor for CSS
in all patients (HR =2.39, 95% CI: 2.04-2.80, P<0.001,
Figure 1A4), and multivariate analysis showed that TDs
were an independent prognostic factor for LARC after
NCRT (HR =1.41, 95% CI: 1.19-1.67, P<0.001, Txble 2).
Regarding the LN status, TD-positive patients had a higher
risk of cancer-specific death than TD-negative patients in
the LNM- group (HR =2.43, 95% CI: 1.86-3.18, P<0.001),
ypN1 group (HR =2.08, 95% CI: 1.61-2.67, P<0.001)
and M1 group (HR =1.51, 95% CI: 1.08-2.10, P<0.001;
Figure 1B-1D). However, in the ypN2 group, the risk of
cancer-specific death was similar in TD-positive and TD-
negative patients (HR =0.97, 95% CI: 0.69-1.36, P=0.84,
Figure 1E). Patients in the ypN1 and ypN2 groups were
further separated into the ypNla, ypN1b, ypN2a and
ypN2b subgroups; in the ypN1a and ypN1b subgroups,
TD-positive patients had a worse prognosis than
TD-negative patients (Figure S1A,1B), whereas TD-
positive and TD-negative patients had similar prognoses in
the ypN2a and ypN2b groups (Figure S1C,1D).

Prognostic value of TD and PLN count

To explore the prognostic value of concurrent TDs and
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LNM, patients were divided into the LNM-TD-, LNM-
TD+, LNM+TD-, and LNM+TD+ groups. In the stratified
univariate analysis, patients in the TD-LNM- group had
the best CSS (5YCSS, 86.2%; Figure 1F), while patients
with both TDs and LNM had significantly worse survival
than those with only TDs or LNM (5YCSS: 48.2%, 72.2%,
and 67.8%, respectively; Figure 1F). These findings suggest
that the TD count and PLNs may have similar prognostic
value. Therefore, we compared the prognostic value of TD
count and PLN count separately. No significant difference
was found in survival prognosis between patients with 1 TD
and those with 2 or between patients with 3 TDs and those
with more. However, the CSS rate of patients with >3
TDs was significantly lower than that of patients with 1 or
2 TDs. Therefore, the optimal cutoff value for TD count
was 2 (Figure 24). There were no significant differences in
prognosis among patients with a PLN count of 2, 3 or 4-6
(Figure 2B). These findings suggest that the current staging
of ypN1b and ypN2a is not reasonable for LARC after
NCRT.

Modified pathological N category incorporating TDs

Based on the Kaplan-Meier survival curves, the 5-year CSS
rates were 86.2%, 74.7%, 62.5%, 72.2%, 66.4% and 43.0%
in the ypNO (n=6,446), ypN1a (n=1,076), ypN1b (n=946),
ypNlc (n=365), ypN2a (n=458), and ypN2b (n=329) groups,
respectively (ypN1c vs. ypN1a or ypN1b or ypN2a, ypN1b
vs. ypN2a; P>0.05, Figure 34). Because the TD count had
a prognostic value similar to that of the PLN count, we
combined the TD count with LNM and proposed a novel
N stage with five categories: novel NO (no regional LNM
or TDs), novel N1a (PLN + TD =1), novel N1b (PLN +
TD =2-4), novel N2a (PLN + TD =5-8), and novel N2b
(PLN + TD >9) (Figure 3B,3C). The 5-year CSS rates were
86.2%, 77.4%, 65.1%, 53.8%, and 46.5% in the novel NO
(n=6,446), novel N1a (n=1,116), novel N1b (n=1,286), novel
N2a (n=481), and novel N2b (n=291) groups, respectively
(P<0.05 across all groups; Figure 3C).

Comparison of the CSS predictive accuracy of the novel N
stage and current ypN stage

Time-dependent receiver operating characteristic
(timeROC) curve analysis was used to determine which N
stage more accurately predicted CSS. The median time-
dependent AUC value for the novel N stage was 0.812
(95% CI: 0.743-0.908), which was higher than that for the
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Table 2 Univariate and multivariate analyses for the prognostic value of tumor deposits

Univariate analysis Multivariate analysis
Characteristic
N (%) HR 95% CI P Adjust HR 95% ClI P
Age, years <0.001 <0.001
<65 6,630 (68.9) 1 Reference 1 Reference
>65 2,990 (31.1) 1.42 1.26-1.60 1.52 1.35-1.71
Sex 0.248
Male 6,630 (68.9) 1 Reference
Female 2,990 (31.1) 0.93 0.83-1.05
Race 0.175
White 7,777 (80.8) 1 Reference
Black 792 (8.2) 1.19 0.98-1.45
Other 1,051 (10.9) 0.94 0.78-1.15
T stage <0.001 0.001
Tis/TO 26 (0.3) 1 Reference 1 Reference
T1-2 1,368 (14.2) 0.79 0.25-2.49 0.59 0.19-1.87
T3-4 8,021 (83.4) 1.58 0.51-4.91 0.89 0.29-2.78
Tx 205 (2.1) 2.18 0.61-7.81 0.90 0.25-3.26
LN status <0.001 <0.001
Negative 6,811 (70.8) 1 Reference 1 Reference
Positive 2,809 (29.2) 2.67 2.38-3.00 2.04 1.80-2.31
M <0.001 <0.001
MO 9,098 (94.6) 1 Reference 1 Reference
M1 522 (5.4) 4.36 3.75-5.08 3.02 2.58-3.53
TDs <0.001 <0.001
Negative 8,755 (91.0) 1 Reference 1 Reference
Positive 865 (9.0) 2.39 2.04-2.80 1.41 1.19-1.67
TLN 0.009 <0.001
<12 2,847 (29.6) 1 Reference 1 Reference
>12 6,773 (70.4) 0.85 0.76-0.96 0.80 0.71-0.90
Perineural invasion <0.001 <0.001
Negative 7,829 (81.4) 1 Reference 1 Reference
Positive 938 (9.8) 2.86 2.47-3.30 1.82 1.56-2.13
Unknow 853 (8.9) 1.13 0.92-1.38 1.12 0.91-1.37
Histologic type <0.001
Adenocarcinoma 9,097 (94.6) 1 Reference 1 Reference <0.001
Mucinous/signet-ring cell 523 (5.5) 1.99 1.65-2.40 1.58 1.31-1.91

carcinoma

Table 2 (continued)
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Table 2 (continued)

Univariate analysis Multivariate analysis
Characteristic
N (%) HR 95% CI P Adjust HR 95% ClI P
Chemotherapy 0.003
Yes 9,429 (98.0) 1 Reference 1 Reference
No/unknown 191 (2.0) 0.59 042-0.82 0.60 0.43-0.84
Grade <0.001 <0.001
Well/moderate 7,436 (77.3) 1 Reference 1 Reference
Poor/anaplastic 978 (10.2) 217 1.87-2.51 1.73 1.49-2.01
Unknown 1,206 (12.5) 0.86 0.70-1.05 0.84 0.69-1.03
CEA <0.001 <0.001
Negative 3,836 (39.9) 1 Reference 1 Reference
Positive 3,102 (32.2) 1.77. 1.55-2.03 1.39 1.21-1.60
Unknow 2,682 (27.9) 117 1.01-1.36 1.09 0.94-1.27

TLN, total lymph node; CEA, carcinoma embryonic antigen.
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Figure 1 Kaplan-Meier curves of TDs status in overall patients (A), no lymph node metastasis group (B), ypN1a-b group (C), M1 group (D),
ypN2 group (E) and Kaplan-Meier curves comparing survival for LNM-TD-, LNM+TD-, LNM-TD+, and LNM+TD+ (F). TD, tumor
deposits; LNM, lymph node metastasis.
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Figure 2 Kaplan-Meier curves of different counts of TDs (A) and positive lymph nodes (B). TD, tumor deposits; PLN, positive lymph node.
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Figure 3 Cancer-specific survival according to the ypN stage (A), combining TD and LNM counts (B) and the novel N stage. PLN'TD, the

number of positive lymph nodes plus the number of TDs.

current ypN stage (Figure 4A).

DCA showed the clinical usefulness of each model
based on a continuum of potential thresholds for the risk
of cancer-related death (x-axis) and net benefit of using
the model to stratify patients by risk (y-axis) based on the
assumption that no patient would experience cancer-related
death. The DCA revealed that the novel N stage provided
superior net benefit compared with the commonly used
ypN stage (Figure 4B).

Discussion

The results of the present study suggest that TDs are
associated with a worse outcome for patients with LARC
after NCRT. Additionally, concomitant TDs and LNM
were associated with significantly worse CSS than the
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presence of either TDs or LNM alone. The TD count and
PLNs had similar prognostic characteristics, and the TD
count was combined with the LNM count to generate a
novel N stage that can accurately predict CSS with better
usefulness than the current ypN staging system.
Currently, the TNM staging system is the most
frequently used and important prognostic tool to predict
the prognosis of CRC (16). The 7th edition of the AJCC-
TNM staging system includes TDs and proposes pNlc
staging. The current eighth edition of the AJCC staging
manual emphasizes the importance of no evidence of
residual lymph node, neural, and vascular tissues with
other details remaining unchanged (4). Current National
Comprehensive Cancer Network (NCCN) guidelines state
that the TD count should be recorded in the pathology
report and that these tissues should not be counted as
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characteristic.

metastatic lymph nodes (2).

The origin of TDs, particularly those remaining after
NCRT, remains controversial. Some scholars contend
that TDs are residual tumors remaining after primary
tumor regression (13), while others believe that TDs
originate from metastatic lymph nodes or perineural or
vascular invasion (4,5,16). Although the origin of TDs is
controversial, a consensus exists on the adverse prognosis
of TDs for CRC and has been explored in many studies
(5-8,10,13). However, it remains unclear how to integrate
TDs into the TNM staging system remains unclear,
particularly for LARC after NCRT; incorporating the
TD count with the LNM count is a possible solution.
Mirkin ez al. studied 6,624 stage III colon adenocarcinomas
and showed that the presence of both TDs and LNM
was associated with a significantly worse prognosis. The
presence of TDs alone or LNM alone appeared to have
a similar prognostic effect. The 5-year survival rates of
patients in the TD+LNM+, TD+LNM-, and TD-LNM+
groups were 40.2%, 68.1%, and 55.4%, respectively (8).
Liu et al. investigated 69,178 cases of CRC in the SEER
database and 3,137 cases at Fudan University Shanghai
Cancer Center and found that TDs were an independent
prognostic factor associated with a shorter overall survival
(OS). Furthermore, patients with N1TD+ had a prognosis
similar to that of N2 patients, while N2 TD+ patients had
a significantly worse prognosis than N2TD- patients.
However, the number of TDs did not affect the prognosis.
Therefore, the study recommended that TDs should
also be considered in the TNM system when LNM is
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present (7). Delattre er 4/. reanalyzed the prognostic value
of TDs in stage III colon cancer patients in the IDEA
France Phase III study and found that the prognostic values
of pNlc and pNla/b were similar and that the presence
of TDs was associated with a worse prognosis across all
pN stages. That study, in agreement with other studies,
suggested that TDs should be integrated into pN staging to
appropriately classify stage III disease. Thus, they proposed
a novel TNM staging system combining the TD count with
the LNM count, and 35 (2.4%) patients were restaged as
pN2 (9).

Several studies have assessed the prognostic value of TDs
after NCRT in LARC patients, but the conclusions are
controversial. In 2011, Song et al. reported the prognostic
value of TDs after NCRT in 136 LARC patients. The
incidence of TDs was 11.8%, and no significant difference
was found in disease-free survival (DFS) or OS between the
TD-positive and TD-negative groups (P=0.48). That study
suggested that the ypNlc classification might not apply to
LARC patients after NCRT (17). Gopal ez al. showed that
the presence of TDs was associated with LNM (P=0.035),
distant metastases (P=0.006) and decreased survival
(P=0.027), and TD-positive patients had worse treatment
responses and higher rates of local recurrence (14,18).
These findings may explain the associations between TDs
and higher recurrence rates and lower survival rates after
NCRT. In 2015, Zhang et al. evaluated 310 patients and
found that TDs were an independent poor prognostic
factor for LARC after NCRT and that TD-positive patients
appeared to benefit from adjuvant chemotherapy (19).

Transl Cancer Res 2021;10(12):5028-5039 | https://dx.doi.org/10.21037/tcr-21-1480



Translational Cancer Research, Vol 10, No 12 December 2021

Wei et al. studied 4,813 patients in the SEER database and
found that the incidence of TDs was 10.7%; TDs were
an independent negative prognostic factor for tumor-
specific survival after NCRT in rectal cancer (adjusted HR
=2.25,95% CI: 1.51-3.35), and survival was significantly
lower in the Nlc group than in the NO group (adjusted
HR =2.41, 95% CI: 1.24-4.69) (20). Wang et al. included
550 studies showing that TDs are an independent adverse
prognostic factor for LARC after NCRT, particularly for
patients with less than one PLN, and TDs should probably
be considered one PLN when performing N staging (14).
However, Yu et al. showed that in the current TNM staging
system, the classification of TDs in the ypNO stage was
reasonable, while TD classification at the ypN+ stage was
inappropriate (15). A systematic review and meta-analysis
including 1,283 patients found that the incidence of TDs
ranged from 11.8% to 44.2% (mean 23.7%), similar to that
in untreated patients. The presence of TDs after NCRT
was associated with depth of invasion, lymph node invasion,
perineural invasion, synchronous metastasis, and a poor
prognosis (10).

In the present study, we analyzed data on 9,620 LARC
patients after NCRT in the SEER database to evaluate the
prognostic value of TDs alone and TDs with LNM and
the effect of including both TD presence and count in pN
staging to derive a novel N stage.

First, patients were divided into TD-positive and TD-
negative groups; the presence of TDs was associated
with worse clinicopathological features, a finding that
was consistent with the results of previous studies
(5,8,10,12,15,19-21). Second, multivariate analysis
demonstrated that the presence of TDs was an independent
poor prognostic factor. Survival analysis showed that the
presence of TDs indicated a worse CSS in all patients, as
well as in the N1 and M1 groups. The presence of TDs did
not have prognostic significance in N2 patients. Patients
with N2 disease after NCRT consistently showed a worse
treatment response and advanced disease, and this patient
subset had a worse prognosis (14,19), possibly accounting
for the lack of a statistically significant interaction between
the presence of TDs and CSS in this group.

A systematic review and meta-analysis revealed that
omitting TDs in the presence of LNM leads to a loss of
valuable prognostic information for untreated patients (5).
In our study, no significant interactions with CSS were
observed in the LNM+TD- and LNM-TD+ groups,
indicating that the TD count may have the same prognostic
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value as the LNM count. Thus, considering one TD as one
LNM and including the total numbers of LNMs and TDs
in N staging is better than placing LNM-negative patients
with TDs in the Nlc category. Therefore, we propose that
the TD count be added to the LNM count to derive a novel
N stage. Both the timeROC and DCA results indicated that
the novel N stage was superior to the current ypN staging,
and Kaplan-Meier plots revealed that the prognostic
efficacy of the novel N stage was better than that of the ypN
system.

Our findings are supported by the large sample size and
the inclusion of cases from 2010 onwards, corresponding
with the publication of the seventh edition of the TNM
staging system. However, our study has several limitations.
First, this retrospective study lacked a rigorous experimental
design, which may have caused selection bias, although
the inclusion of a sufficient sample size mitigates selection
bias. Second, our analysis ignored the size, profile, and
distribution of TDs; we focused only on the number
of TDs, and these other characteristics must be further
explored. Finally, our proposed novel N staging system
must be validated in high-quality studies.

Conclusions

Our findings suggest that the presence of TDs is an
independent poor prognostic factor for LARC patients
after NCRT. Additionally, the concomitant presence of
TDs and LNM indicated a significantly worse survival, and
the addition of TD to LNM may help to better prompt
appropriate risk stratification.
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