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Abstract: We used American Joint Committee on Cancer (AJCC)

Staging Manual system to assess the prognostic significance of tumor

regression grading (TRG) for locally advanced rectal cancer (LARC)

(T3/4 or Nþ) patients who were treated with preoperative chemora-

diotherapy (CRT).

The 4 AJCC-TRG classifications were evaluated on surgical speci-

mens from 295 LARC patients receiving CRT. Overall survival (OS),

disease-free survival (DFS), local recurrence-free survival (LRFS), and

distant metastasis-free survival (DMFS) were estimated using Kaplan–

Meier method and Cox regression model.

Classifications of TRG 0, 1, 2, and 3 were found in 27.5%, 19.3%,

45.7%, and 7.5% of the resected specimens, respectively. Three-year OS

was 95.5% for TRG0, 91.5% for TRG1, 84.8% for TRG2, and 85.7% for

TRG3 (P¼ 0.035). Three-year DFS was 89.0% for TRG0, 74.4% for

TRG1, 70.9% for TRG2, and 62% for TRG3 (P¼ 0.018). By multi-

variate analysis, AJCC-TRG (P¼ 0.033), residual lymph node metas-

tasis (ypNþ) (P< 0.001) and pretreatment CA19-9 level (P¼ 0.035)

were significant predictors of OS. Pathological T category (P¼ 0.006)

and nodal status (P< 0.001) after CRT were the most important

independent prognostic factors for DFS.

AJCC-TRG is a prognostic factor for LARC patients receiving CRT,

independent of pathological staging.

(Medicine 95(3):e2272)
-Zhong Zhang, MD an, MD,
uan-Hong Gao, MD, PhD

chemoradiotherapy, CT = computed tomography, DFS = disease-

free survival, DMFS = distant metastasis-free survival, ERUS =

endorectal ultrasound, FOLFOX6 = oxaliplatinþ leucovorin 1þ 5-

FU, LAR = low anterior resection, LARC = locally advanced rectal

cancer, MRI = magnetic resonance imaging, OS = overall survival,

pCR = pathological complete response, PET = Positron emission

tomography, TME = total mesorectal excision, TRG = tumor

regression grading, XELOX = oxaliplatinþ capecitabine.

INTRODUCTION

R ecently, the standard management for patients with locally
advanced rectal cancer (LARC) is preoperative concurrent

5-fluorouracil (5-FU) or capecitabine-based chemoradiation
followed by total mesorectal excision (TME) surgery. Follow-
ing chemoradiotherapy (CRT), the primary tumor and mesor-
ectal lymph nodes may show inconsistent responses ranging
from a pathological complete response (pCR), to single cells or
small groups of tumor cells remaining, to residual cancer with
desmoplastic response or even to minimal evidence of tumor
response.1 Grading the histological changes is exactly the
alternative method to assess treatment response, which is
termed tumor regression grading (TRG). This method was first
introduced by Mandard et al2 and thereafter developed to
predict the oncological outcomes.3–14 Although it was reported
that TRG was significantly related to the risk of developing
distant metastases and to disease-free survival (DFS),14 it
remains to be clarified whether TRG can significantly predict
prognosis. Furthermore, 6 TRG systems have been reported,
using 3 to 5 groups, and none of these have been demonstrated
as the gold standard.

Recently, the American Joint Committee on Cancer
(AJCC) Staging Manual (7th edition) TRG system is showed
to be more accurate than the others in classifying the response of
American rectal cancer patients to CRT.15 We therefore con-
lidate the role of published 4-tier AJCC

system and to evaluate other prognostic factors in Chinese
LARC patients receiving preoperative CRT.

MATERIALS AND METHODS

Patients and TRG
This retrospective study was approved by the Institutional

Review Board at Sun Yat-Sen University Cancer Center, and
individual informed consent was waived given the anonymous
analysis of routine data. A total of 376 patients who underwent
wed by radical surgery at Sun Yat-Sen
ter between October 2004 and December
ectal carcinoma was clinically diagnosed
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based on abdominal and pelvic computed tomography (CT),
magnetic resonance imaging (MRI), and endorectal ultrasound
(ERUS). In our cancer center, ERUS is recommended for every
patient for accurate T staging. Other examinations such as
complete blood cell count, liver function tests, and serum
carcinoembryonic antigen (CEA) and carbohydrate antigen
19-9 (CA19-9) levels were also conducted. All of the patients
had biopsy-proven rectal carcinoma. Only 316 patient’s speci-
mens could be used to determine the TRG classification. Of
these, another 21 patients were excluded because they had
synchronous distant metastases, another primary malignancy,
or a prior history of radiotherapy to the pelvis. The remaining
295 resection specimens were examined for the first round by a
pathologist (S-YX) and then reviewed by another experienced
pathologist (H-ZZ) for the second round in uncertain cases.
Both of them were blinded to the patients’ clinical and the
existed pathological outcomes.

Pathological grading of primary tumor regression was
performed semi-quantitatively by determining the amount of
residual tumor cells compared with the desmoplastic response.
The 4 AJCC TRG classification groups were as follows: TRG0,
no residual tumor cells; TRG1, single cells or small groups of
cells; TRG2, residual cancer with desmoplastic response; and
TRG3, minimal evidence of tumor response.

Treatment
All patients underwent preoperative radiotherapy with a

total dose of 46 to 50 Gy in 23 to 25 fractions to the primary
tumor. Details of radiotherapy have been specified previously.16

During radiotherapy, 249 patients received XELOX (oxaliplatin
100 mg/m2, d1þ capecitabine 1000 mg/m2 bid, po, d1–14), 38
patients were administered FOLFOX6 (oxaliplatin 85 mg/m2,
d1þ leucovorin 400 mg/m2, d1þ 5-FU 400 mg/m2 iv, d1 fol-
lowed by 2400 mg/m2 civ 46–48 h), and the remaining 8
patients were given Xeloda alone (capecitabine 1000 mg/m2

bid, po, d1–14) for poor liver or kidney function.
Surgery was performed 6 to 8 weeks after the completion

of preoperative CRT. All patients underwent radical proctect-
omy, including low anterior resection (LAR), abdominoperineal
resection (APR), and Hartmann’s procedure.

Postoperative adjuvant chemotherapy was recommended
for all patients, irrespective of the surgical pathological results,
in accordance with National Comprehensive Cancer Network
guidelines. However, only 181 patients received adjuvant che-
motherapy, either XELOX or FOLFOX6, 4 weeks after surgery.
The other 114 patients omitted adjuvant chemotherapy owing to
postoperative complications, poor overall performance status,
or refusal for no reason.

Follow Up
Patients were examined every 3 months for the first 2

years, and every 6 months thereafter. At each follow-up visit,
patients were assessed by a series of conventional examination,
including physical examinations (eg, digital rectal examin-
ation), complete blood cell count, liver function test, serum
CEA and CA19-9 tests, chest radiography or CT, abdominal and
pelvic CT or MRI, and colonoscopy. Positron emission tom-
ography (PET)/CT was conducted when appropriate. The last
follow up was completed in December 2014.

Zhang et al
Statistical Analysis
The primary endpoints were OS and DFS, which were

defined as the time from completion of the whole treatment to
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death from any cause and to the first occurrence of either local
or distant progression or of death in the absence of such an
event, respectively. The secondary endpoints were LRFS and
DMFS. Local recurrence was defined as any recurrence within
the pelvic cavity or perineum. Distant metastasis was identified
as any recurrence outside of the pelvic cavity.

The balance of covariates among the TRG groups was
examined using t tests (continuous variables), x2 tests or Fish-
er’s exact tests (categorical variables), as appropriate. Overall
survival (OS), DFS, local recurrence-free survival (LRFS), and
distant metastasis-free survival (DMFS) rates were estimated
using the Kaplan–Meier method and the log-rank test. Multi-
variate analysis was performed using the Cox proportional
hazards regression. Two-sided P< 0.05 was considered statisti-
cally significant. All statistical analyses were performed using
SPSS software, version 20.

RESULTS

Patients
The baseline characteristics of the 295 patients were listed

in Table 1. Based on ERUS and/or MRI, 29% of patients were
diagnosed with clinical stage II disease, and 71% were diag-
nosed with clinical stage III disease. A total of 77 patients (26%)
had a pCR (ypT0N0M0), 40 patients (14%) had lymphatic or
venous invasion, and 35 (12%) had perineural invasion. The
median time interval between CRT completion and surgery was
48 days (range; 20–84 days). A total of 172 patients (58%)
underwent LAR, 109 (37%) underwent APR, and 14 (5%)
underwent Hartmann’s procedure. The median follow up was
36 months (range; 5–120 months). There were 12 cases (4%) of
locoregional relapse, 52 cases (18%) of distant metastasis, and
42 cases (14%) of death, respectively. The 3-year OS rates was
89.1% and the 3-year DFS rates was 79.5% (Table 1).

TRG and the Association With Pretreatment and
Postoperative Clinicopathological Factors

The associations of TRG with preoperative and postopera-
tive factors are listed in Table 2. Overall, both pretreatment
CEA levels (P¼ 0.002) and the clinical T status (P¼ 0.005)
were strongly predictive of TRG. Patients with TRG 3 (59.1%)
were more likely to have elevated (>5 ng/mL) pretreatment
CEA levels than patients in the other TRG classes (54.1% for
TRG2, 35.1% for TRG1, and 30.9% for TRG0; P¼ 0.002).
Furthermore, postoperative factors, including ypT (P< 0.001),
ypN (P¼ 0.002), lymphatic or venous invasion (P< 0.001), and
perineural invasion (P< 0.001), were also significantly corre-
lated with TRG.

TRG as a Prognostic Factor for OS
In univariate analysis, TRG was significantly associated

with OS (P¼ 0.035) and DFS (P¼ 0.018; Figure 1A, B). The
3-year OS rates were 95.5%, 91.5%, 84.8%, and 85.7% in patients
with TRG0, TGR1, TRG2, and TRG3, respectively. The 3-year
DFS rates were 89.0%, 74.4%, 70.9%, and 62.0% for patients
with TRG0, TRG1, TRG2, and TRG3, respectively. Addition-
ally, a clear trend toward less local recurrence was observed for
TRG0, with a cumulative incidence of 2.3% compared with 1.8%
for TRG1, 5.2% for TRG2, and 15.6% for TRG3 (P¼ 0.052,
Figure 1C). A similar increasing trend was also observed for the

Medicine � Volume 95, Number 3, January 2016
cumulative incidence of distant metastasis (8.9%, 21.4%, 22.1%,
and 34.1% for TRG0, TRG1, TRG2, and TRG3, respectively;
P¼ 0.056; Figure 1D).

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 1. Influence of Different Variables on 3-Year Local Recurrence-Free Survival, Distant Metastasis-Free Survival, Disease-Free
Survival, and Overall Survival

Variables N LRFS, % P DMFS, % P DFS, % P OS, % P

Age, y 0.783 0.907 0.974 0.120
�55 153 96.1 82.3 77.3 93.0
>55 142 95.0 79.5 74.5 84.7

Sex 0.669 0.677 0.677 0.454
Male 203 95.9 80.1 76.2 89.0
Female 92 95.0 83.2 75.5 89.1

Tumor location, cm 0.448 0.696 0.905 0.13
�5 162 94.4 80.2 77.1 87.3
>5 132 97.3 79.6 74.6 90.9

CEA level, ng/L 0.263 0.195 0.236 0.348
�5 163 95.8 83.1 78.7 89.8
>5 131 95.6 78.3 72.6 88.1

CA19-9, ng/L 0.281 0.138 0.214 0.007
�27 229 95.9 83.1 78.2 91.4
>27 61 94.6 72.7 68.8 80.1

Tumor grade 0.811 0.306 0.297 0.446
I 37 100 65.8 65.8 91.8
II 230 95.5 83.1 77.3 88.7
III 28 92.4 78.4 74.5 88.8

cT 0.645 0.319 0.404 0.152
cT2 6 100 100 100 100
cT3 132 96.5 78.4 75.7 92.0
cT4 157 94.7 82.6 75.7 86.6

cN 0.239 0.020 0.128 0.294
N0 86 97.8 88.4 84.0 91.7
N1 105 93.5 72.2 68.7 85.6
N2 105 96.2 83.7 77.0 89.7

cStage 0.286 0.057 0.114 0.201
II 86 97.8 88.4 84.0 91.7
III 209 94.8 77.9 72.7 88.0

ypT 0.040 0.000 0.000 0.020
ypT0 81 96.3 92.4 88.9 94.0
ypT1 11 100 100 100 100
ypT2 51 100 98.0 92.4 94.3
ypT3 136 95.4 67.8 62.8 83.5
ypT4 16 78.7 73.1 60.9 86.7

ypN 0.062 0.000 0.000 0.000
ypN0 226 97.0 88.2 84.0 93.4
ypN1 52 92.6 56.9 49.0 73.4
ypN2 17 87.5 63.1 58.8 86.3

pCR 0.474 0.009 0.004 0.041
No 218 95.5 77.1 71.8 87.4
Yes 77 96.1 92.0 88.3 93.8

ypStage 0.075 0.000 0.000 0.000
pCR 77 96.1 92.0 88.3 93.8
I 53 100 98.1 98.1 100
II 97 96.0 80.1 73.6 89.6
III 68 91.1 57.9 51.0 76.3

Lymphatic invasion 0.008 0.114 0.018 0.267
No 255 97.5 82.7 78.8 89.3
Yes 40 85.5 70.6 60.8 88.1

Preneural invasion 0.007 0.003 0.010 0.549
No 260 96.7 83.7 78.4 89.2
Yes 35 87.4 61.2 58.8 88.9

AJCC-TRG 0.052 0.056 0.018 0.035
TRG0 81 89.0 91.1 89.0 95.5
TRG1 57 77.0 78.6 74.4 91.5
TRG2 135 77.2 77.9 70.9 84.8
TRG3 22 62.0 65.9 62.0 85.7

AJCC ¼ American Joint Committee on Cancer, CA19-9 ¼ carbohydrate antigen 19-9, CEA ¼ carcinoembryonic antigen, DFS¼ disease-free
survival, DMFS¼ distant metastasis-free survival, LRFS¼ local recurrence-free survival, OS¼ overall survival, pCR¼ pathological complete
response, TRG¼ tumor regression grade.
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TABLE 2. Association of TRG With Different Factors

TRG (n¼ 81) TRG1
(n¼ 57)

TRG2
(n¼ 135)

TRG3
(n¼ 22)

Total
(n¼ 295)

Characteristics N % N % N % N % N % P

Age, y 0.061
<55 46 36 59 12 153
�55 35 21 76 10 142

Sex 0.442
Male 54 35 98 16 203
Female 27 22 37 6 92

CEA level 0.002
�5 56 36 62 9 163
>5 25 30.9 20 35.1 73 54.1 13 59.1 131

cT 0.005
T2 6 7.4 0 0 0 6
T3 40 49.4 24 42.1 58 43.0 10 45.5 132
T4 35 43.2 33 57.9 77 57.0 12 54.5 157

cN 0.767
N0 26 14 41 4 85
N1 29 19 47 10 105
N2 26 24 47 8 105

ypT <0.001
ypT0 76 4 1 0 81
ypT1 1 4 6 0 11
ypT2 1 18 30 2 51
ypT3 1 30 90 15 136
ypT4 2 1 8 5 16

ypN 0.002
ypN0 76 41 91 18 226
ypN1 3 12 34 3 52
ypN2 2 4 10 1 17

Lymphatic invasion
No 81 53 106 15 255 <0.001
Yes 0 4 29 7 40

Preneural invasion
No 80 53 114 13 260 <0.001
Yes 1 4 21 9 35

Zhang et al Medicine � Volume 95, Number 3, January 2016
Furthermore, we examined the prognostic significance of
various clinical pathological factors (Table 1). ypT (P¼ 0.02,
Figure 2A), ypN (P< 0.001, Supplementary Figure 1A,
http://links.lww.com/MD/A615), pCR (P¼ 0.041), ypStage
(P< 0.001, Supplementary Figure 2A, http://links.lww.com/
MD/A615), and CA19-9 levels (P¼ 0.007) were all signifi-
cantly associated with OS. DFS was significantly associated
with ypT (P< 0.001, Figure 2B), ypN (P< 0.001, Supple-
mentary Figure 1B, http://links.lww.com/MD/A615), pCR
(P¼ 0.004), ypStage (P< 0.001, Supplementary Figure 2B,
http://links.lww.com/MD/A615), lymphatic or venous invasion
(P¼ 0.018), and perineural invasion (P¼ 0.01). LRFS was
significantly correlated with ypT (P¼ 0.04, Figure 2C), lym-
phatic or venous invasion (P¼ 0.008) and perineural invasion
(P¼ 0.007). cN (P¼ 0.02), ypT (P< 0.001, Figure 2D),

CEA ¼ carcinoembryonic antigen, TRG¼ tumor regression grade.
ypN (P< 0.001, Supplementary Figure 1D, http://links.lww.
com/MD/A615), pCR (P¼ 0.009), ypStage (P< 0.001,
Supplementary Figure 2D, http://links.lww.com/MD/A615),
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and perineural invasion (P¼ 0.03) were all significantly associ-
ated with DMFS.

Adjusted for the above prognostic covariates, TRG was
significantly associated with OS (hazard ratio [HR], 1.50; 95%
confidence interval [CI], 1.03–2.19; P¼ 0.033) but not with
DFS (HR, 1.177; 95% CI, 0.84–1.65; P¼ 0.34), LRFS (HR,
1.375; 95% CI, 0.64–2.97; P¼ 0.418), or DMFS (HR, 1.06;
95% CI, 0.72–1.56; P¼ 0.768). Additionally, ypT (HR, 1.31;
95% CI, 1.02–1.69; P¼ 0.006) and ypN (HR, 1.77; 95% CI,
1.23–2.54; P< 0.001) were associated with DFS. ypN (HR,
2.21; 95% CI, 1.50–3.27; P< 0.001) and CA19-9 levels (HR,
1.98; 95% CI, 1.05–3.73; P¼ 0.035) were significantly associ-
ated with OS. Only lymphatic or venous invasion was prog-
nostically significant for LRFS (HR, 4.17; 95% CI, 1.32–15.20;
P¼ 0.015). T stage (HR, 1.51; 95% CI, 1.44–1.99; P¼ 0.004)

and lymph node metastasis (HR, 1.82; 95% CI, 1.26–2.64;
P¼ 0.001) after preoperative CRT were prognostically signifi-
cant for DMFS (Table 3).

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
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Subgroup Analysis of Prognostic Factors for DFS
Given the strong prognostic impact of ypNþ for DFS, we

investigated which factors are prognostically significant in the
more favorable subgroup of patients with negative lymph nodes.
As shown in Table 4, yp stage (P¼ 0.038), lymphatic or venous
invasion (P¼ 0.050), and TRG (P¼ 0.026) are significantly
correlated with DFS in the ypN� subgroup (Table 4).

DISCUSSION
In our study, pretreatment factors, including elevated CEA

level, advanced clinical T status, and postoperative factors,
including ypT, ypN, lymphatic or venous invasion and peri-
neural invasion, were strongly associated with TRG in LARC
patients who underwent preoperative CRT and TME-principle
surgery. Importantly, patients with higher TRG had signifi-
cantly poorer OS. Subgroup analysis indicated that TRG was
significantly correlated with DFS in the ypN� group.

It is known that the elevated CEA level always represents
heavy tumor load which might require a higher radiation dose to
achieve the same tumor response and prognosis. And advanced
clinical T status are always associated with a larger tumor size

FIGURE 1. Overall survival (A), disease-free survival (B), incidence
different TRG classification. TRG¼ tumor regression grade.
which was identified as a significant factor for pCR following
preoperative CRT in rectal cancer.17,18 Thus, the radiobiologi-
cal paradigm that is dependent on tumor size to eradicate tumor

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
cells might in part explain the observed association between
clinical T category and TRG. Except the pretreatment factors,
we found that some postoperative factors were associated with
TRG, which is similar to the report by Claus Rödel et al.10

Additionally, perineural invasion was also related to TRG in the
present study. This is possibly related to the autonomic pelvic
nerve preservation in patients with the neural invasion.19,20

TRG has been showed to be an independent prognostic
factor in cancers of esophagus, stomach, bladder, and head and
neck.2,21–24 Rectal cancer patients with TRG were also found to
have high incidence of distant metastasis (P¼ 0.035) and
treatment failure (P¼ 0.039), but not local recurrence.14 But
the long-term results showed significant association of
TRG with DFS (P¼ 0.006) in univariate analysis rather than
multivariate analysis.10 Notably, previous evaluations of the
effect of TRG in rectal cancer were mainly restricted to non-
Asian population. As the first research in the currently largest
Chinese population receiving preoperative CRT, we made up
for the investigation of its prognostic effect. According to the
latest comparison results of various TRG staging system,15 the
concordance index of AJCC TRG system was higher than that
of the others, which indicated a better performance in predicting

local recurrence (C), and distant metastasis (D) of patients with
recurrence. Although it marginally differed from the TRG
system from Memorial Sloan Kettering Cancer Center
(P¼ 0.068), it is highly reasonable to use the current AJCC

www.md-journal.com | 5
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TRG system to prospectively collect rectal cancer staging data
in our study, because of the widely accepted use of TNM staging
provided by the AJCC and the need for homogeneous data.

As confirmed in previous study,10 we found that histo-

FIGURE 2. Overall survival (A), disease-free survival (B), incidence
different ypT.
athological factors such as ypN was significantly associated
ith OS, DFS, and DMFS. But the accurate magnitude of ypN is
ighly affected by the number of retrieved lymph nodes,25

curate and consequently stage migration will be observed.
Additionally, ypN is defined by whether a lymph node has
tumor cells, regardless of the percent of tumor cells in the whole

ABLE 3. Multivariable Analysis of Different Variables on 3-Year Local Recurrence-Free Survival, Distant Metastasis-Free Survival,
isease-Free Survival, and Overall Survival

LRFS DMFS DFS OS

HR 95% CI P HR 95% CI P HR 95% CI P HR 95% CI P

ympatic invasion 4.170 1.32–15.20 0.015 NS NS NS NS NS NS NS NS NS
JCC-TRG 1.375 0.64–2.97 0.418 1.060 0.72–1.56 0.768 1.177 0.84–1.65 0.340 1.504 1.03–2.19 0.033
pT NS NS NS 1.507 1.14–1.99 0.004 1.310 1.02–1.69 0.006 NS NS NS
pN NS NS NS 1.823 1.26–2.64 0.001 1.770 1.23–2.54 0.000 2.210 1.50–3.27 0.000
A19-9 NS NS NS NS NS NS NS NS NS 1.980 1.05–3.73 0.035
p
w
h

T
D

L
A
y
y
C

AJCC ¼ American Joint Committee on Cancer, CA19-9 ¼ carbohydrat
DMFS¼ distant metastasis-free survival, HR ¼ hazard ratio, LRFS¼ loca
TRG¼ tumor regression grade.

6 | www.md-journal.com
which can vary with age of the patient, gender, and tumor grade
or site.26 The extent and quality of surgical resection can also
undoubtedly have an impact on the node harvest. If the number
of retrieved lymph nodes is insufficient, ypN is possibly inac-

local recurrence (C), and distant metastasis (D) of patients with
e antigen 19-9, CI ¼ confidence interval, DFS¼ disease-free survival,
l recurrence-free survival, NS¼ not significant, OS¼ overall survival,

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.



derived from a single center to achieve homogeneous data, and

TABLE 4. Impact of Different Clinical and Pathologic Factors on 3-Year Disease-Free Survival

ypN� (n¼ 226) ypNþ (n¼ 69)

N DFS, % P N DFS, % P

ypT 84.0 0.083 51.8 0.129
ypT0 78 88.4 3 100
ypT1 11 100 0
ypT2 42 100 9 75.0
ypT3 85 75.2 51 43.0
ypT4 10 56.3 6 66.7

ypN NA 0.766
ypN0 226 84.0 NA
ypN1 NA NA 52 49.0
ypN2 NA NA 17 58.8

ypTNM 0.038 NA
pCR 77 88.3 NA
I 53 100 NA
II 96 73.3 NA
III NA NA 69 51.8

Tumor grade 0.289 0.712
I 30 75.4 7 38.1
II 180 83.8 50 54.5
III 16 93.8 12 50.0

Lymphatic invasion 0.050 0.369
No 198 86.3 57 54.2
Yes 28 69.8 12 41.7

Preneural invasion 0.375 0.052
No 205 89.6 55 56.9
Yes 21 77.9 14 31.3

AJCC-TRG 0.026 0.348
TRG0 76 88.2 5 100
TRG1 41 87.6 16 49.0
TRG2 91 83.6 44 45.6
TRG3 18 61.2 4 66.7

AJCC ¼ American Joint Committee on Cancer, DFS¼ disease-free survival, NA¼ not available, pCR¼ pathological complete response,
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lymph node like TRG. Hence ypN may be a little vague on
distinguishing the patients with slight differences in survival. In
the present study, CA19-9 instead of CEA showed the tendency
to predict survival of rectal cancer. This was consistent with
previous finding.27 Unfortunately, 35% to 40% of patients with
advanced colorectal cancer had increased CA19-9,28–30

whereas our unpublished data showed that elevated CA19-9
is observed in 17.2% of rectal cancer. So CA19-9 is not specific
in rectal cancer and it may indicate tumor load with an obvious
delay. Despite the variation from before to after preoperative
CRT may suggest the tumor response to the treatment, this
cannot provide the most direct evidence. Instead, TRG is an
attempt to directly stratify the primary tumor response to
chemoradiation and has been demonstrated to be associated
with survival of rectal cancer, independent of other prognostic
factors such as ypT and ypN.14 But the evaluation of TRG
highly depends on the pathologist and the percent of tumor mass
replaced by fibrosis or residual tumor cells in some cases are
hard to exactly determine the right TRG staging category. As

TRG¼ tumor regression grade.
Bold value mean statistically significant ( p< 0.05).
the reported TRG systems vary from 3 to 5 groups, there is no
gold standard up to date. In addition, TRG focuses on the
evaluation of primary tumor without consideration of lymph

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
nodes. So it is appropriate to combine TRG with other prog-
noses such as ypN and CA19-9 to achieve increased
prognostic value.

The main limitation of this study is that the 2 pathologists
did not evaluate TRG from the resection specimens indepen-
dently, which may lower the accuracy of TRG. But this
reviewing process was actually the same as the 1 in clinical
reality. Additionally, chemotherapy regimens were rarely
uniform due to the retrospective design, although patients were
clinicopathological and survival data were verified by review of
individual patient record.

CONCLUSION
AJCC-TRG is an important prognostic factor, indepen-

dent of pathological staging, for LARC receiving preopera-
tive CRT and radical resection. Thus, TRG may improve the
sensitivity and specificity in predicting prognosis and may

help to select subgroups of patients who might benefit
from additional therapy if implemented in pathological
reports.

www.md-journal.com | 7
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