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Abstract
BACKGROUND
Neoadjuvant chemotherapy has been applied worldwide to improve the survival
of patients with gastric adenocarcinoma (GAC). The evaluation of histological
regression in primary tumors is valuable for predicting prognosis. However, the
prognostic effect of regression change in lymph nodes (LNs) remains unclear.

AIM
To confirm whether the evaluation of regression change in LNs could predict the
prognosis of GAC patients who received neoadjuvant chemotherapy followed by
surgery.

METHODS
In this study, we evaluated the histological regression of resected LNs from 192
GAC patients (including those with esophagogastric junction adenocarcinoma)
treated with neoadjuvant chemotherapy. We classified regression change and
residual tumor in LNs into four groups: (A) true negative LNs with no evidence
of a preoperative therapy effect, (B) no residual metastasis but the presence of
regression change in LNs, (C) residual metastasis with regression change in LNs,
and (D) metastasis with minimal or no regression change in LNs. Correlations
between regression change and residual tumor groups in LNs and regression
change in the primary tumor, as well as correlations between regression change
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in LNs and clinicopathological characteristics, were analyzed. The prognostic
effect of regression change and residual tumor groups in LNs was also analyzed.

RESULTS
We found that regression change and residual tumor groups in LNs were
significantly correlated with regression change in the primary tumor, tumor
differentiation, ypT stage, ypN stage, ypTNM stage, lymph-vascular invasion,
perineural invasion and R0 resection status. Regression change and residual
tumor groups in LNs were statistically significant using univariate Cox
proportional hazards analysis, but were not independent predictors. For patients
who had no residual tumor in LNs, the 5-year overall survival (OS) rates were
67.5% in Group A and 67.4% in Group B. For the patients who had residual
tumors in LNs, the 5-year OS rates were 28.2% in Group C and 39.5% in Group D.
The patients in Groups A+B had a significantly better outcome than the patients
in Groups C+D (P < 0.01). No significant differences in survival were found
between Groups A and B, or between Groups C and D.

CONCLUSION
The existence of residual tumor in LNs, rather than regression change in LNs, is
useful for predicting the prognosis after neoadjuvant chemotherapy in GAC
patients. In practice, it may not be necessary to report regression change in LNs.

Key words: Gastric cancer; Neoadjuvant chemotherapy; Lymph nodes; Regression;
Residual tumor; Regression change

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Neoadjuvant chemotherapy has been applied worldwide to improve the survival
of patients with gastric adenocarcinoma (GAC). In this study, we evaluated the
prognostic effect of regression change in lymph nodes (LNs) from 192 GAC patients
treated with neoadjuvant chemotherapy. The existence of residual tumor in LNs, rather
than regression change in LNs, is useful for predicting prognosis after neoadjuvant
chemotherapy in GAC patients. In practice, it may not be necessary to report regression
change in LNs.

Citation: Zhu YL, Sun YK, Xue XM, Yue JY, Yang L, Xue LY. Unnecessity of lymph
node regression evaluation for predicting gastric adenocarcinoma outcome after
neoadjuvant chemotherapy. World J Gastrointest Oncol 2019; 11(1): 48-58
URL: https://www.wjgnet.com/1948-5204/full/v11/i1/48.htm
DOI: https://dx.doi.org/10.4251/wjgo.v11.i1.48

INTRODUCTION
Gastric cancer is the fifth most common malignancy and the third most common
cause of cancer mortalities worldwide[1]. Despite the decline of its incidence globally,
gastric cancer is still the second most common form of cancer in China[2]. Neoadjuvant
chemotherapy may improve  the  long-term outcome of  locally  advanced gastric
adenocarcinoma (GAC). Earlier investigations have indicated that the evaluation of
primary tumor regression could help to predict the prognosis of GAC patients who
received neoadjuvant chemotherapy[3,4].  Previously, we evaluated the histological
regression  of  the  primary  tumors  of  192  Chinese  patients  with  GAC (including
esophagogastric  junction  adenocarcinoma)  who  were  treated  with  neoadjuvant
chemotherapy  followed  by  surgery,  and  we  confirmed  that  the  evaluation  of
histological regression in the primary tumor was valuable for predicting prognosis[5].
However, the prognostic effect of regression change in lymph nodes (LNs) remains
unclear. In practice, it is controversial whether pathologists should report regression
change in LNs.

Some studies have demonstrated the prognostic effect of regression change in LNs
after neoadjuvant therapy for breast cancer, rectal cancer and esophageal cancer[6-8].
There have been few studies on the prognostic effect of regression change in LNs of
GAC patients.  Kinoshita et al[9]  observed regression change in LNs and found no
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correlation between regression in metastatic LNs and the clinical response of GAC
patients; however, they did not analyze the prognostic influence of regression change
in  LNs.  Ott  et  al[10]  briefly  reported  in  a  review  their  unpublished  data  on  the
prognostic influence of regression change in the LNs of GAC patients. They showed
that regression change in LNs appeared to be less relevant to prognosis in nodal-
negative patients than in nodal-positive patients,  in whom lymphatic  regression
seemed to improve prognosis. Additionally, response in LNs was less important than
response in  the primary tumor.  In  this  study,  we aimed to  confirm whether  the
evaluation of regression change in LNs could predict the prognosis of GAC patients
who received neoadjuvant chemotherapy followed by surgery.

MATERIALS AND METHODS

Patients
Between January 2007 and August 2013, all 192 patients who underwent neoadjuvant
chemotherapy followed by gastrectomy and esophagogastrectomy surgery with
locally advanced GAC (including esophagogastric junction adenocarcinoma) were
enrolled in the current study[5]. There were 153 cases of T4 stage, 18 cases of T3 stage
and 21 cases of uncertain T staging before neoadjuvant chemotherapy. In addition,
there were 117 cases of N+ stage, 14 cases of N0 stage and 61 cases of uncertain N
staging before neoadjuvant chemotherapy. The neoadjuvant chemotherapy strategies
were not uniform. The drugs most used included oxaliplatin, cisplatin, docetaxel, 5-
fluorouracil  and Tegafur  Gimeracil  Oteracil  Potassium Capsule.  This  study was
conducted after obtaining approval from the Independent Ethics Committee at the
National  Cancer  Center/National  Clinical  Research  Center  for  Cancer/Cancer
Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College
(No. NCC2013RE-049). Consent was not required from each patient because this was
a retrospective study. All procedures were performed in line with the Declaration of
Helsinki, 1983.

Follow-up
The  survival  information  was  mainly  obtained  via  clinical  records,  telephone
interviews or mails. The overall survival (OS) times were the months from the first
day of the neoadjuvant chemotherapy to the day when death occurred or to the last
follow-up (September 2015).  The progression-free  survival  (PFS)  times were the
months  from  the  first  day  of  the  neoadjuvant  chemotherapy  to  the  day  when
progression happened or death occurred, or to the last follow-up (September 2015).
Eleven  patients  were  lost  to  follow-up.  Three  patients  who  died  of  surgery
complications, and eight patients whose follow-up times after surgery were less than
3 mo, were excluded from the survival analysis. The median follow-up time was 31
mo (4.1-95.3 mo).

Clinicopathological characteristics
The clinicopathological features, including tumor location, tumor size, histological
differentiation, Laurén classification, lymph-vascular invasion (LVI) and perineural
invasion (PNI), were collected. The primary tumors were staged according to the
American Joint Committee on Cancer Staging, 8th Edition[11].

Evaluation of LN regression
All of the examined LN specimens were embedded in paraffin, and four micrometer
tissue sections were stained with hematoxylin and eosin.  The median number of
resected LNs was 24 (3-58) per case. The histopathological evidence of regression
change  in  LNs  was  defined  as  the  presence  of  fibrosis,  aggregation  of  foamy
histocytes or accumulation of mucin pools in LN parenchyma[6], which is shown in
Figure 1. We classified tumor regression and residual tumor in LNs into four groups:
A, true negative LNs with no evidence of a preoperative therapy effect; B, no residual
metastasis but presence of regression change in LNs; C, residual metastasis with
regression change in LNs; and D, metastasis with minimal or no regression change in
LNs (Table 1 and Figure 2). All of the sections were reviewed by three experienced
pathologists  (Zhu YL,  Yue JY  and Xue LY).  For  a  controversial  diagnosis,  three
pathologists reviewed the sections on a multi-headed microscope until reaching an
agreement.

Statistical analysis
All calculations were performed using SPSS 16.0 software (SPSS Inc, Chicago, IL).
Correlations  between  regression  changes  in  LNs  and  clinicopathological
characteristics were analyzed by χ2 tests. The survival curve and 5 year survival rates
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Table 1  Classification of lymph node regression and residual tumor status

Group Description

A True negative LNs with no evidence of a preoperative therapy effect

B No residual metastasis but presence of regression change in LNs

C Residual metastasis with regression change in LNs

D Metastasis with minimal or no regression change in LNs

LNs: Lymph nodes.

of  four  LN  regression  change  groups  were  calculated  and  compared  using  the
Kaplan-Meier method and log rank test. The effects of regression change in LNs on
OS and PFS were evaluated by Cox regression analysis. Variables with a two-sided P
value of < 0.05 were statistically significant.

RESULTS

Clinicopathological characteristics
The clinicopathological characteristics were tabulated in Table 2.  There were 139
(72.4%) male patients and 53 (27.6%) female patients, and the median age was 55
years  (ranging from 31 to  77 years).  Among all  patients,  63  (32.8%) received D1
lymphadenectomy, and 129 (67.2%) received D2 lymphadenectomy. There were 159
(82.8%) patients who reached the status of R0 resection.

Regression change in LNs
We reviewed 4864 LNs and found 1087 metastatic LNs with or without the presence
of regression change. There were 595 LNs with evidence of regression, including 314
with residual metastasis and 281 with no residual metastasis. Among them, 476 (80%)
had fibrosis, 158 (26.6%) had aggregation of foamy cells, and 151 (25.4%) had mucin
pools (Table 3). There were 54 (28.1%) patients staged as ypN0, including 30 without
regression change in LNs and 24 with regression change in LNs. There were 138
(71.9%) patients staged as pathological ypN+ (ypN1-3), including 98 with regression
change in LNs and 40 without regression change in LNs (Table 2).

Correlation between regression change and residual tumor groups in LNs and
clinicopathological characteristics
Regression change and residual tumor groups in LNs were found to be significantly
associated with histological differentiation, ypT stage, ypN stage, ypTNM stage, LVI,
PNI, and R0 resection (P < 0.05) (Table 2). It was also correlated with the primary
tumor regression grades using the Mandard-TRG system, which was acquired from
our previous study[5].

Survival analysis
One  hundred  and  eighty-one  patients  were  included  in  the  survival  analyses.
Regression change and residual tumor groups in LNs were statistically significant
using univariate Cox proportional hazards analysis. Postsurgical T stage, R0 resection,
and ypN stage were independent predictors for OS, while LVI, R0 resection, and ypN
stage were independent predictors for PFS. Regression change and residual tumor
groups  in  LNs  was  not  an  independent  predictor.  Kaplan-Meier  analysis  and
univariate Cox proportional hazards analysis indicated that patients who had residual
tumor in the LNs (Group C and Group D, ypN+) had significantly worse outcomes
than those patients who had no residual tumor (Group A and Group B, ypN0) in the
LNs, both in OS and PFS (Table 4 and 5, respectively). For ypN+ patients, there was
no significant difference between the prognosis for Group C and that for Group D (P
= 0.127 in OS and P = 0.427 in PFS). The survival curves for regression change and
residual tumor groups in LNs are presented in Figure 3.

DISCUSSION
The use of neoadjuvant chemotherapy for localized advanced GAC promotes the
frequency  of  R0  resection[12-14].  The  Japan  Clinical  Oncology  Group recommend
neoadjuvant chemotherapy for those patients with “bulky N” status to facilitate

WJGO https://www.wjgnet.com January 15, 2019 Volume 11 Issue 1

Zhu YL et al. Lymph node regression evaluation of gastric adenocarcinoma

51



Figure 1

Figure 1  Histological manifestations of LN regression change. A, B: Fibrosis in LN; C, D: Aggregation of foamy histocytes in LN; E, F: Accumulation of mucin
pools in LN (original magnification, 20 × for A, C, E and 100 × for B, D, F). Arrows show residual tumor cells. LN: Lymph node.

surgery[15]. Our previous study also showed that histopathological regression in the
primary tumor was significant by univariate survival analysis. Furthermore, the ypN
stage was considered as an independent outcome predictor, which is in line with
other studies[5,16].

The therapeutic response in either the primary tumor or LN metastasis may be
similar to the process of normal tissue injury, clearance and repair. It has been shown
that some histological changes (e.g., foamy histiocytes, marked fibrosis and acellular
mucin pools) appeared more frequently in resected primary tumor. Additionally,
some histological changes (e.g., foamy histiocytes, nodular fibrosis and hyalinosis)
appeared  more  frequently  in  LNs  from  GAC  patients  receiving  neoadjuvant
chemotherapy when compared to those who were treated with surgery alone. Among
them,  nodular  fibrosis  and  hyalinosis  in  LNs  were  found  exclusively  in  the
neoadjuvant chemotherapy group. Foamy histiocytes are believed to be particularly
active in the clearance of  apoptotic  cells.  Their  presence in patients treated with
chemotherapy  could  be  an  indication  of  apoptotic  tumor  cells  induced  by  the
chemotherapeutic agents[17]. The acellular mucin pools were produced from tumor
cells  that  were  significantly  reduced  or,  possibly,  completely  eliminated  by
preoperative chemotherapeutic agents[18]. Stromal fibrosis can be seen in the metastatic
LNs of the breast, gastrointestinal tract and pancreatic carcinomas. Fibrosis may be a
result of collagen formation[19].

To our knowledge, there are still few studies on the regression change grading in
LNs in GAC. Martin-Romano et al[20] analyzed the prognosis of GAC patients treated
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Figure 2

Figure 2  Histological manifestations of four LN regression groups. A, B: Group A, true negative LNs with no evidence of a preoperative therapy effect; C, D:
Group B, no residual metastasis but presence of regression change in LNs; E, F: Group C, residual metastasis with regression change in LNs; G, H: Group D,
metastasis with minimal or no regression change in LNs (original magnification, 20 × for A, C, E, G and 100 × for B, D, F, H). LNs: Lymph nodes.

with different therapeutic strategies by evaluating the regression change in LNs using
the criteria from breast cancer. The grading of LN regression was as follows: A, true
negative LN with no evidence of effect from preoperative therapy; B, infiltrated LN
with no evidence of any effect from preoperative therapy; C, infiltrated LN with
evidence of some degree of histological regression due to preoperative therapy; and
D,  complete  pathological  response  in  a  previously  infiltrated  LN.  Patients  with
complete pathological response in previously infiltrated LNs had a longer 5 year PFS
and OS compared with those with infiltrated LNs.  No survival  differences were
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Table 2  Relationship between regression changes and residual tumor groups in lymph nodes
and clinicopathological characteristics

Characteristics n (%)
Lymph node regression groups

P value
A, n (%) B, n (%) C, n (%) D, n (%)

Total 192 30 24 98 40

Gender 0.162

Male 139 (72.4) 26 (86.7) 18 (75) 70 (71.4) 25 (62.5)

Female 53 (27.6) 4 (13.3) 6 (25) 28 (28.6) 15 (37.5)

Age, yr 0.869

< 55 89 (46.4) 12 (40) 11 (45.8) 46 (46.9) 20 (50)

≥ 55 103 (53.6) 18 (60) 13 (54.2) 52 (53.1) 20 (50)

Location 0.876

Esophagogastric junction 44 (22.9) 6 (20) 5 (20.8) 23 (23.5) 10 (25)

Proximal gastric 71 (37) 13 (43.3) 9 (37.5) 32 (32.7) 17 (42.5)

Distal gastric 77 (40.1) 11 (36.7) 10 (41.7) 43 (43.9) 13 (32.5)

Maximal diameter of tumor bed 0.259

< 4.5 cm 108 (56.2) 22 (73.3) 15 (62.5) 50 (51) 21 (52.5)

4.5-8 cm 64 (33.3) 8 (26.7) 7 (29.2) 34 (34.7) 15 (37.5)

> 8 cm 20 (10.4) 0 (0) 2 (8.3) 14 (14.3) 4 (10)

Histological differentiation 0.044

Well-moderately differentiated 45 (23.4) 12 (40) 8 (33.3) 18 (18.4) 7 (17.5)

Poorly differentiated 147 (76.6) 18 (60) 16 (66.7) 80 (81.6) 33 (82.5)

Laurén classification 0.336

Intestinal 77 (40.1) 17 (56.7) 11 (45.8) 37 (37.8) 12 (30)

Diffuse 73 (38) 8 (26.7) 10 (41.7) 37 (37.8) 18 (45)

Mixed 42 (21.9) 5 (16.7) 3 (12.5) 24 (24.5) 10 (25)

LVI < 0.001

Negative 94 (49) 21 (70) 20 (83.3) 37 (37.8) 16 (40)

Positive 98 (51) 9 (30) 4 (16.7) 61 (62.2) 24 (60)

PNI < 0.001

Negative 76 (39.6) 17 (56.7) 20 (83.3) 32 (32.7) 7 (17.5)

Positive 116 (60.4) 13 (43.3) 4 (16.7) 66 (67.3) 33 (82.5)

AJCC ypT category < 0.001

0 11 (5.7) 3 (10) 6 (25) 2 (2) 0 (0)

1 20 (10.4) 5 (16.7) 6 (25) 6 (6.1) 3 (7.5)

2 23 (12) 5 (16.7) 5 (20.8) 10 (10.2) 3 (7.5)

3 57 (29.7) 13 (43.3) 4 (16.7) 32 (32.7) 8 (20)

4 81 (42.2) 4 (13.3) 3 (12.5) 48 (49) 26 (65)

AJCC ypN category < 0.001

0 54 (28.1) 30 (100) 24 (100) 0 (0) 0 (0)

1 35 (18.2) 0 (0) 0 (0) 25 (25.5) 10 (25)

2 52 (27.1) 0 (0) 0 (0) 40 (40.8) 12 (30)

3 51 (26.6) 0 (0) 0 (0) 33 (33.7) 18 (45)

AJCC ypTNM stage < 0.001

0 9 (4.7) 3 (10) 6 (25) 0 (0) 0 (0)

1 24 (12.5) 9 (0) 11 (58.3) 4 (29.2) 0 (0)

2 53 (27.6) 18 (60) 6 (25) 20 (20.4) 9 (22.5)

3 106 (55.2) 0 (0) 1 (4.2) 74 (75.5) 31 (77.5)

R0 resection 0.029

Yes 159 (82.8) 28 (93.3) 23 (95.8) 74 (75.5) 34 (85)

No 33 (17.2) 2 (6.7) 1 (4.2) 24 (24.5) 6 (15)

Mandard-TRG < 0.001

1 11 (5.7) 3 (10) 6 (25) 2 (2) 0 (0)

2 23 (12) 7 (23.3) 5 (20.8) 11 (11.2) 0 (0)
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3 40 (20.8) 8 (26.7) 9 (37.5) 21 (21.4) 2 (5)

4 78 (40.6) 6 (20) 4 (16.7) 47 (48) 21 (52.5)

5 40 (20.8) 6 (20) 0 (0) 17 (17.3) 17 (42.5)

A: True negative lymph nodes (LNs) with no evidence of a preoperative therapy effect;  B: No residual
metastasis but presence of regression change in LNs; C: Residual metastasis with regression change in LNs;
D: Metastasis with minimal or no regression change in LNs; LVI: Lymph-vascular invasion; PNI: Perineural
invasion; AJCC: American Joint Committee on Cancer; ypT: Pathological T category after therapy; ypN:
Pathological N category after therapy.

observed  between  patients  with  truly  negative  LNs  and  those  with  complete
pathological response in previously infiltrated LNs in either 5 year PFS or 5 year OS.
However, they did not compare the differences between patients with infiltrated LNs
with no evidence of any effect and those with evidence of some degree of histological
regression from preoperative therapy[20].  In  the present  study,  we also classified
regression change and residual tumor in LNs into four groups. Regardless of whether
there was regression change in the LNs or not, patients who had residual tumors in
the LNs (ypN+) had significantly worse outcomes than those who had no residual
tumor in the LNs (ypN0) (P < 0.01). The 5 year OS of the patients who had no tumor
(either truly or due to neoadjuvant therapy) in LNs was significantly higher than that
of the patients who had residual tumors in LNs, in line with the study of Martin-
Romano et al[20]. These data reinforce the idea of the favorable prognostic impact for
ypN0  patients,  either  because  patients  have  truly  negative  LNs  or  because
preoperative therapy achieved a pathologically complete nodal response. Moreover,
we  also  found  that  regression  change  and  residual  tumor  groups  in  LNs  was
statistically significant using univariate Cox proportional hazards analysis, but it was
not an independent predictor in multivariate Cox proportional hazards analysis. No
significant differences in 5 year OS were found between patients with infiltrated LNs
with no evidence of any effect and those with evidence of some degree of histological
regression from preoperative therapy.

It was reported that the regression change in LNs was the worse prognostic factor
in patients with breast, esophageal or rectal cancer[6-8]. However, regression change in
LNs does not affect outcome in this study. The reasons of this discrepancy may be
different grouping methods used, as well as different LN metastasis rates, different
sensitivities to neoadjuvant therapy and different prognosis among different tumors.
Newman et  al[6]  detected that  after  induction of  chemotherapy for  breast  cancer,
patients  with  negative  axillary  LNs but  without  regression change had the  best
outcome, those with positive axillary LNs but without regression change had the
worst outcome, and those with pathological response of metastasis tumor in LNs had
an  intermediate  outcome[6].  Fernández-Aceñero  et  al[7]  found  that  ypN0  rectal
carcinoma cases with regression change in LNs after neoadjuvant therapy showed a
significantly worse prognosis when compared to the ypN0 cases without regression
change in LNs. Bollschweiler et al[8] stratified esophageal carcinoma regression change
in LNs after neoadjuvant therapy into three grades: low risk (no LN metastasis and
fewer than 3 LNs with central fibrosis), medium risk (no LN metastasis and central
fibrosis in 3 or more LNs, or LN metastasis with a LN ratio of less than 0.05) and high
risk (all other cases). They then indicated that the regression change grading in LNs
had an important role in survival analysis[8]. In the study of rectal carcinoma, there
were 80% patients that had N0 disease[7], while there were 57.5% that had N0 disease
in the study of esophageal carcinoma[8]. However, in our study, only 28% patients had
no LN metastasis. In addition, 66.2% patients had N1 disease and 16.9% patients had
N2 disease in the study of breast carcinoma[6]. While in our study, only 15.6% patients
had N1 disease and 53.7% patients had N2 or N3 disease, indicating a worse N stage
of GAC patients and a subsequent poor prognosis. Moreover, in our previous study,
no  significant  regression  of  primary  tumor  was  shown  in  most  GAC  patients,
indicating their lower sensitivity to neoadjuvant chemotherapy[5]. These aspects may
affect the significance of LN regression in the survival analysis of GAC patients.

In conclusion, our study revealed that the existence of residual tumor in LNs, rather
than regression change in LNs, is useful for predicting prognosis after neoadjuvant
chemotherapy  in  GAC  patients.  In  practice,  it  may  not  be  necessary  to  report
regression change in LNs.
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Table 3  Histopathological regression change in lymph nodes, n (%)

Residual metastatic status in LNs
LNs with histopathological regression

Total Fibrosis Foamy cells Mucin pools

Yes, n = 1087 314 259 (82.5) 69 (22) 78 (24.8)

No, n = 3777 281 217 (77.2) 89 (31.7) 73 (26)

Total, n = 4864 595 476 (80) 158 (26.6) 151 (25.4)

LNs: Lymph nodes.

Table 4  Comparison of overall survival among groups created based on regression change and residual tumor in lymph nodes

Groups based on regression change in LNs
Kaplan-Meier analysis Univariate Cox proportional hazards

analysis

5-year OS rate, % P value1 HR 95% CI P value

A 67.5 < 0.01 0.276 0.103-0.739 0.01

B 67.4 0.356 0.133-0.955 0.04

C 28.2 1.506 0.890-2.548 0.127

D 39.5 1

1Groups A + B vs Groups C + D. A: True negative lymph nodes (LNs) with no evidence of a preoperative therapy effect; B: No residual metastasis but
presence of regression change in LNs; C: Residual metastasis with regression change in LNs; D: Metastasis with minimal or no regression change in LNs;
OS: Overall survival; LNs: Lymph nodes; HR: Hazard ratio.

Table 5  Comparison of progression-free survival among groups created based on regression change and residual tumor in lymph nodes

Groups based on regression change in LNs
Kaplan-Meier analysis Univariate Cox proportional hazards

analysis

5-year PFS rate, % P value1 HR 95% CI P value

A 64.8 < 0.01 0.293 0.126-0.684 0.005

B 60.7 0.423 0.189-0.947 0.036

C 27.4 1.215 0.751-1.965 0.427

D 34.1 1

1Groups A + B vs Groups C + D. A: True negative lymph nodes (LNs) with no evidence of a preoperative therapy effect; B: No residual metastasis but
presence of regression change in LNs; C: Residual metastasis with regression change in LNs; D: Metastasis with minimal or no regression change in LNs;
PFS: Progression-free survival; LNs: Lymph nodes; HR: Hazard ratio.

Figure 3

Figure 3  Kaplan-Meier survival analyses. A: OS curves of patients in Groups A-D; B: PFS curves of patients in Groups A-D. OS: Overall survival; PFS:
Progression-free survival.
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ARTICLE HIGHLIGHTS
Research background
Neoadjuvant chemotherapy has been applied to improve the long-term survival of patients with
gastric adenocarcinoma (GAC). Although the regression change of primary tumors may affect
the prognosis  of  GAC patients,  it  is  controversial  whether evaluation of  lymph node (LN)
regression change would help predict the outcomes of GAC patients.

Research motivation
Our previous study revealed that the grading of primary tumor regression was valuable for
predicting the prognosis of GAC patients. However, the role of regression change in LNs for
prognosis remains questionable.

Research objectives
We analyzed the prognostic effect of LN regression change in GAC patients after neoadjuvant
chemotherapy, and tried to explore the necessity of LN regression evaluation.

Research methods
We evaluated the histological regression of resected LNs from 192 GAC patients, and classified
regression change and residual tumor in LNs into four groups: (A) true negative LNs with no
evidence  of  a  preoperative  therapy  effect,  (B)  no  residual  metastasis  but  the  presence  of
regression change in LNs,  (C)  residual  metastasis  with regression change in LNs,  and (D)
metastasis with minimal or no regression change in LNs. The effects of regression change and
residual tumor groups in LNs on overall survival and progression-free survival were evaluated
by Cox regression analysis.

Research results
The patients who had no residual tumor in LNs (Groups A+B) had a significantly better outcome
than the patients who had residual tumors in LNs (Groups C+D) (P < 0.01), no matter whether
they had LN regression change or not. No significant differences in survival were found between
Groups A and B, or between Groups C and D.

Research conclusions
Our study revealed that  patients who had residual  tumors in LNs had significantly worse
outcomes  than patients  who had no  residual  tumors  in  LNs,  independent  of  whether  LN
regression change existed or not. Therefore, it may not be necessary to evaluate LN regression
change in GAC patients.

Research perspectives
This was a single center retrospective study, and the preoperative therapeutic strategies were not
uniform. Prospective studies are needed for further investigation.
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