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AIM: to evaluate the efficacy of preoperative CRT in patients with signet ring cell carcinoma of the rectum (SRCCR).
PATIENTS AND METHODS: a retrospective analysis of medical records from the archive of Research Institute FSBI 
“N.N. Blokhin Cancer Research Center” of the Ministry of Health of Russia and multicenter registry of the Russian 
Society of Specialists in Colorectal Cancer (RSSCC) from 2000 to 2020 was done. Patients with histologically con-
firmed primary SRCCR who received preoperative CRT were included in the study. A control group with rectal adeno-
carcinoma was created using propensity-score matching from the institutional database 1:1 taking into account sex, 
age, tumor size, the cT and cN clinical stage. We estimated the rate of Dworak tumor regression grade 3-4, RECIST, 
5-year overall survival (OS) and disease-free survival (DFS).
RESULTS: the main and control group included 22 patients each. The study group included 11 patients (50%) with 
cT3 and cT4 clinical stage. Ten  (45.5%) patients had cT3 clinical stage and 12  (54.5%) patients had cT4 clini-
cal stage in the control group (p = 0.76). The number of patients with cN1-2 clinical stage was 17 (77.3%) and 
16 (72.7%) in the study and control group, respectively (p = 0.728). The rate of Dworak tumor regression grade 
3–4 was 40.9% in the group of patients with SRCCR and 45.5% in the group of patients with rectal adenocarcinoma 
(p = 0.761).When assessed by RECIST scale, 9 (40.9%), 12 (54.5%) and 1 (4.5%) patients with SRCCR had partial 
tumor response, stabilization and progression, respectively. Partial response was observed in 18 (81.8%) patients 
and stabilization  — in 4  (18.2%) patients with rectal adenocarcinoma (p  =  0.018). Median followup was 58.8 
months. The 5-year OS was 34% in the SRCCR group and 71.3% in the group with rectal adenocarcinoma (p = 0.024), 
and the 5-year PFS was 30.2% with SRCCR and 52.2% with adenocarcinoma (p = 0.115).
CONCLUSIONS: CRT leads to comparable grade 3–4 tumor regression in SRCCR and rectal adenocarcinoma, but the 
objective response rate is lower. This histological subtype has significantly lower OS values.
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INTRODUCTION

There are many histological subtypes of colorectal 
cancer, each of which has its own prognostic fea-
tures [1]. Signet ring cell carcinoma is a rare his-
tological subtype of a tumor of this localization 
and occurs in no more than 1% of patients. SRCCR 

is associated with a young age, a high degree of 
malignancy, a high rate of lymph node lesions, 
often has a proximal localization, metastasizes 
along the peritoneum, is usually diagnosed at late 
stages and has unfavorable outcomes [2,3].
In accordance with modern clinical recommen-
dations, the use of neoadjuvant RT or CRT is 
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recommended for the majority of newly diagnosed 
rectal adenocarcinomas, since it contributes to 
improving local control [4,5]. Co-administration 
of RT and chemotherapy significantly increased 
the survival rate of patients with rectal cancer 
[6]. However, in a study by Bratland A., et al., it 
was shown that SRCCR has less sensitivity to non-
surgical methods of treatment, compared with 
rectal adenocarcinoma [7]. There is little data in 
the scientific literature on the results of the use 
of preoperative RT in patients with SRCCR, which 
indicates the need for further study of this topic.
In this study, we assessed the effectiveness of CRT 
in patients with SRCCR, and also tried to determine 
whether patients with that histological subtype 
of tumor received the same benefit from neoadju-
vant CRT as patients with rectal adenocarcinoma.

PATIENTS AND METHODS

We used a database of medical records of pa-
tients with the code ICD-X C20 and ICD-O8490/3, 
8490/3.1, 84903  — from the archives of the 
N.N. Blokhin National Medical Research Center 
of Oncology and the multicenter registry of the 
RSSCC for the period from 2000 to 2020.
A retrospective analysis of medical histories was 
carried out. The study group included patients 
with the following characteristics: histologically 
confirmed SRCCR, absence of primary multiple ma-
lignant neoplasms (PMMN), absence of distant me-
tastases (M0), CRT at stage 1, stage II-III. Patients 
with mucosal adenocarcinomas with a signet ring 
cell component were excluded from the study, as 
well as patients from the RSSCC registry whose 
follow-up period was less than 1 year.
A control group of patients with rectal adeno-
carcinoma was selected from a prospectively 
maintained database using propensity-score 
matching 1:1in order to minimize systematic 
errors and ensure maximum comparability of 
patients. Patients from the study and control 
groups were selected based on multivariate 
analysis using logistic regression with the in-
clusion of the following parameters in the mod-
el: gender, age, tumor size, cT, cN. An error of 3% 
in the values of the risk ratio (RR) was allowed 
for comparison.

Staging was performed using CT of the thoracic 
and abdominal cavities with intravenous contrast, 
MRI of the pelvis. All patients underwent 3D con-
formal RT with a single focal dose (SFD) of 2 Gr to 
a total focal dose (TFD) of 50–52  Gr against the 
background of chemotherapy with capecitabine 
825 mg/m2 2 times a day orally on the days of RT. 
Surgical treatment was performed in accordance 
with the principles of total mesorectumectomy. 
The inferior mesenteric artery was ligated at the 
level of departure from the aorta or directly below 
the level of departure of the left colon artery.
In both groups, we assessed the rate of achieving 
therapeutic pathomorphosis of the 3rd-4thgrade 
on the Dworak scale, RECIST, five-year OS and DFS.
Statistical data processing was carried out in the 
IBM SPSS Statistics 23 program. We calculated 
the reliability of differences between categori-
cal variables using chi-square-test. The Kaplan-
Mayer method was used to evaluate OS and DFS. 
Differences in survival were assessed by log-rank-
test. OS was evaluated from the moment of diag-
nosis until the onset of death. DFS was defined 
as the time interval between the date of diag-
nosis and the date of death or before the disease 
progressed.

RESULTS

In the archives of the Blokhin NMRC of Oncology 
and the RSSCC registry, at the created request 
were identified 214 medical records, 45 of which 
were excluded because they were records regard-
ing the revision of histological specimens from 
other institutions, 4 more were excluded because 
they corresponded to metastases of gastric signet 
ring cell carcinoma into pararectal tissue, 20 cases 
corresponded to mucosal adenocarcinoma with a 
signet ring cell component, 26 patients did not re-
ceive inpatient treatment, in 17 cases the medical 
records were not found in the archive, 7 records 
were incomplete or less than 6 months old. The 
analysis included data of 95 patients, but 46 more 
records were excluded from them due to the local-
ization of the tumor in the colon, in 27 cases no 
CRT was performed. As a result, 22 patients with 
SRCCR were included in the study. For the period 
of 2000–2020, 251 records of patients with rectal 
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adenocarcinoma treated with CRT were identified 
in the clinic prospectively maintained patient da-
tabase, from which 229 patients were screened 
out after propensity-score matching (Fig. 1).
The study and control groups included 22 patients 
each. Each group consisted of 5 (22.7%) females 
and 17 (77.3%) males, with 19 (86.4%) patients 
under the age of 70 and 3 (13.6%) patients older 
than 70 years (p > 0.99).
The tumor sizes in the study group were 0–5 cm in 
3 patients, 5–10 cm in 16 patients and 10–15 cm 
in 3 patients (13.6%, 72.7% and 13.6%, respec-
tively). In the control group, 5 (22.7%) patients 
had a tumor size of 0–5 cm, 15 (68.2%) patients — 
5–10  cm, and 2 (9.1%) patients  — 10–15  cm 
(p = 0.693). In the study group there were 11 (50%) 
patients with clinical stages of cT3 and cT4. In the 
control group, 10 (45.5%) patients had the clinical 
stage of cT3, 12 (54.5%) had cT4 (p = 0.763). The 
number of patients with stage cN0 was 5 (22.7%) 
and 6 (27.3%) in the study and control groups, re-
spectively. There were 17 (77.3%) and 16 (72.7%) 
patients with clinical stages of cN1-2 in the study 
and control groups, respectively (p = 0.728). The 
general characteristics of both groups are pre-
sented in Table 1.
It follows from Table 1 that there were no signifi-
cant differences between the patients from the 

study and control groups in the main characteris-
tics that could affect the treatment and prognosis 
of the disease.
The rate of achieving pathomorphosis of the 3rd-
4thgrade in the group of patients with SRCCR 
(Table 2) was 40.9%, in the group of patients with 
rectal adenocarcinoma — 45.5% (p = 0.761). The 
rate of achieving therapeutic pathomorphosis of 
the 4th grade was 9.1% in the study group and 
13.6% in the control group (p > 0.99).
An additional tool for assessing the effect of 
preoperative treatment was the RECIST scale. It 
follows from Table 3 that the distribution of the 
grades of response to neoadjuvant CRT signifi-
cantly differed in the groups of SRCCR and rec-
tal adenocarcinoma (p  =  0.018). With SRCCR in 
9 (40.9%) patients, 12  (54.5%) and 1 (4.5%) pa-
tients had partial tumor regression, stabilization 
and progression, respectively. In rectal adeno-
carcinoma, partial regression was observed in 18 
(81.8%) patients, and stabilization was observed 
in 4 (18.2%).
7–12 weeks after the end of CRT, all patients un-
derwent surgery with a resection volume of R0. 
It is worth noting that in the SRCCR group, 10 
(45.5%) patients underwent sphincter–preserving 
surgeries and 12 (54.5%) underwent abdominal-
perineal extirpation (APE). In the group of rectal 

Figure 1. Block diagram of the selection of medical records of patients for research
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adenocarcinoma, sphincter-preserving surger-
ies were performed in 19 (86.4%) patients, and 
APE — in 3 (13.6%) patients (p = 0.004).
The median follow-up was 58.8 months. During 
this time, recurrences developed in 3 (13.6%) pa-
tients in the study group, in 1 (4.5%) patient — in 
the control group (p = 0.294). Metastases during 
this time appeared in 11 (50.0%) patients in the 
study group and in 6 (27.3%) patients  — in the 
control group (p = 0.122).
Five-year OS was 34% in the SRCCR group and 71.3% 
in the rectal adenocarcinoma group (p  =  0.024) 
(Fig. 2); and five–year DFS was 30.2% in the SRCCR 

group and 52.2% in the rectal adenocarcinoma 
group (p = 0.115) (Fig. 3).

DISCUSSION

There were no significant differences in the sen-
sitivity of SRCCR and adenocarcinoma to CRT 
(p = 0.761): the rate of therapeutic pathomorpho-
sis of grades 3–4 on the Dworak scale was 40.9% 
in the group of patients with SRCCR and 45.5% — 
with adenocarcinoma. The rate of achieving ther-
apeutic pathomorphosis of grade 4 was 9.1% in 

Table 1. Comparative characteristics of patients

Category
Study group (SRCCR)

N = 22 (100%)

Control group (Rectal 
adenocarcinoma)

N = 22 (100%) Р

N % N %
Number of patients 22 100 22 100 1.00

Gender
Female 5 22.7 5 22.7 1.00

Male 17 77.3 17 77.3
Age

< 70 years 19 86.4 19 86.4 1.00
> 70 years 3 13.6 3 13.6

Tumor size
0–5 cm 3 13.6 5 22.7 0.693
5–10 cm 16 72.7 15 68.2
10–15 cm 3 13.6 2 9.1

Stage T
cТ3 11 50.0 10 45.5 0.763
cТ4 11 50.0 12 54.5

Stage N
cN0 5 22.7 6 27.3 0.728
cN1, cN2 17 77.3 16 72.7

Table 2. Comparative characteristics of Dworak tumor regression grade

Tumor regression grade 
(Dworak)

Study group (SRCCR)
N = 22 (100%)

Control group (rectal adenocarcinoma)
N = 22 (100%) Р

0 3 (13.6%) 0 (0%) 0.1
1 6 (27.3%) 2 (9.1%)
2 4 (18.2%) 10 (45.5%)
3 7 (31.8%) 7 (31.8%)
4 2 (9.1%) 3 (13.6%)

Table 3. Assessment of the efficacy of neoadjuvant CRT according to the RECIST scale

Grade Study group (SRCCR)
N = 22 (100%)

Control group (rectal adenocarcinoma)
N = 22 (100%) P

Partial regression (> 30%) 9 (40.9%) 18 (81.8%) 0.018
Stabilization 12 (54.5%) 4 (18.2%)
Progression 1 (4.5%) 0 (0%)
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the study group and 13.6% in the control group 
(p > 0.99).
At the same time, according to the RECIST crite-
ria a partial response was significantly more often 
achieved in adenocarcinoma group — in 81.8% of 
patients compared with 40.9% in SRCCR group. In 
adenocarcinoma, other authors had similar partial 
response rates [8,9]. This may be important when 
making decisions about the tactics of treatment 
of such patients. We are less likely to expect tu-
mor regression after CRT for SRCCR and, accord-
ingly, the administration of this treatment in or-
der to increase resectability may be less justified. 
Excellent data were obtained in the study by Attia 
A.M., et al.: out of 18 patients with SRCCR after 
neoadjuvant CRT, therapeutic pathomorphosis of 
grades 3–4 (as per Dworak scale) was achieved in 
all of them, while out of 177 patients with a tu-
mor without a signet ring cell component  — in 
only 59.9% (p < 0.0001) [10]. According to a study 
by Bratland A. et al., out of 6 analyzed patients 
with SRCCR, 3 patients had complete disappear-
ance of tumor cells after neoadjuvant CRT, and 3 
patients retained residual tumor infiltration into 
the intestinal wall, mesorectum and adjacent 

pelvic structures [7]. In a study by Zhou Y., et al., 
the response to preoperative CRT was studied in 
7 patients with SRCCR: 4 of them had TRG1 grade 
of tumor regression according to Mandard A.M., 2 
had TRG2, 1 patient had a partial response, 1 had a 
poor response [11].
In our study, the five–year OS with SRCCR was 
34%, while with rectal adenocarcinoma — 71.3%. 
Similar data were obtained in a meta-analysis by 
Fad M.G., et al.: the five-year OS with SRCCR was 
lower than with rectal adenocarcinoma (HR 2.54; 
95% CI 1.98–3.27; p < 0.001) [1]. In a study by Nick 
Hugen et al., five-year OS was 19.5% with SRCCR 
and 58.5% with rectal adenocarcinoma [12]. San-
Gang Wu., et al. in their work revealed that the 
five-year OS with SRCCR was 39.0% [13], which is 
comparable with our results. Such an unfavorable 
prognosis for SRCCR may be associated with a more 
frequent early development of metastases in pa-
tients with this histological subtype in compari-
son with rectal adenocarcinoma. It has been sug-
gested that the reason for this pattern lies in the 
fact that with SRCCR there is a reduced expression 
of E-cadher in and catenin involved in intercellu-
lar adhesion and, accordingly, being suppressors 

Figure 2. Kaplan-Meier overall survival (OS) curves. The blue line indicates the study group (SRCCR), the green line indicates the 
control group (adenocarcinoma).
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of tumor invasion [14–16]. Perhaps, in order to in-
crease OS and DFS with SRCCR, it is worth consider-
ing the intensification of neoadjuvant effects on 
the tumor, since in the study by Mammadli Z.Z., et 
al., it was shown that when induction and consoli-
dating chemotherapy were added to CRT, a com-
plete morphological response was significantly 
more often recorded (p = 0.021) [17].
The advantage is that our study is one of the few 
in which a comparative assessment of the long-
term results of treatment of patients with SRCCR 
in comparison with rectal adenocarcinoma was 
carried out. We were able to select a group of pa-
tients with a similar initial clinical picture of dis-
eases that differ only in histological structure.
Our study has some disadvantages. Despite the 
fact that the incidence of SRCCR is extremely low, 
there is still insufficient data of 22 patients with 
SRCCR for an objective assessment. In order to get 
more information about the correlation between 
the response to preoperative CRT and the histo-
logical subtype of the tumor, it is necessary to 
analyze the results of a larger number of patients. 
In addition, it should be taken into account that 
our study contains information for 20 years of 

follow-up, and patients who received treatment 
in later years could have a better prognosis due 
to the continuous improvement of medical equip-
ment and advances in drug therapy.

CONCLUSION

Based on the results of the study, important data 
were obtained on the effectiveness of neoadju-
vant CRT in patients with SRCCR. Despite the ab-
sence of significant differences in the response to 
preoperative RT, in the SRCCR group, OS and DFS 
were lower than in the adenocarcinoma group due 
to early metastasis. The obtained results can be 
used in the future when planning treatment tac-
tics for patients with this subtype of rectal tumor. 
However, it is advisable to further accumulate ma-
terial within a multicenter registry to form a more 
representative sample.

AUTHORS CONTRIBUTION
Concept and design of the study: Ivan  S.  Stilidi, 
Sergey  S.  Gordeev, Yana  V.  Belenkaya, 
Zaman Z. Mamedli

Figure 3. Kaplan-Meier disease-free survival (DFS) curves. The blue line indicates the study group (SRCCR), the green line indicates 
the control group (adenocarcinoma of the rectum)

The efficacy of neoadjuvant chemoradiotherapy in signet ring cell 
carcinoma of the rectum: a retrospective propensity-score matched study

Эффективность неоадъювантной химиолучевой терапии 
при перстневидноклеточном раке прямой кишки: 
ретроспективное исследование с псевдорандомизацией

ОРИГИНАЛЬНЫЕ СТАТЬИ ORIGINAL ARTICLES

67



Collection and processing of the mate-
rial: Sergey  S.  Gordeev, Yana  V.  Belenkaya, 
Zaman Z. Mamedli, Igor G. Komarov
Statistical processing: Sergey  S.  Gordeev, 
Yana V. Belenkaya
Writing of the text: Sergey  S.  Gordeev, 
Yana V. Belenkaya
Editing: Arkadiy G. Malikhov, Zara N. Magarramova

INFORMATION ABOUT THE AUTHORS (ORCID)
Sergey S. Gordeev — MD, PhD, Leading Researcher, 
Department of Oncology of Surgical Methods of 
Treatment № 3 (Coloproctology), N.N.  Blokhin 
National Medical Research Center of Oncology; 
Docent of Department of Oncology of Tyumen State 
Medical University; ORCID 0000-0002-9303-8379
Yana V. Belenkaya — a student, Pediatric Faculty, 
I.M.  Sechenov First Moscow State Medical 
University (Sechenov University)
Zara  N. Magarramova  — Resident, N.N.  Blokhin 
National Medical Research Center of Oncology, 
Moscow, Russia

Igor G. Komarov, MD, PhD, DSc, Professor, Leading 
Researcher, Surgery Department of Tumor 
Diagnostics № 2, N.N.  Trapeznikov Scientific 
Research Institute of Clinical Oncology, 
N.N. Blokhin National Medical Research Center of 
Oncology
Arkadiy G. Malikhov  — PhD, DSc, Leading 
Researcher, Department of Oncology of Surgical 
Methods of Treatment № 3 (Coloproctology), 
N.N. Blokhin National Medical Research Center of 
Oncology
Zaman Z. Mamedli  — MD, PhD, DSc, Head of the 
Oncology Department of Surgical Methods of 
Treatment № 3 (Coloproctology), N.N.  Blokhin 
National Medical Research Center of Oncology; 
ORCID 0000-0002-9289-1247
Ivan S. Stilidi  — Academician of the Russian 
Academy of Sciences, Professor, MD, PhD, DSc, 
Director of N.N. Blokhin National Medical Research 
Center of Oncology

REFERENCES
1.  Fadel  MG, Malietzis  G, Constantinides  V, et al. 
Clinicopathological factors and survival outcomes of 
signet-ring cell and mucinous carcinoma versus ade-
nocarcinoma of the colon and rectum: a systematic 
review and meta-analysis. Discov Oncol. 2021;12(1):5.
2.  An  Y, Zhou  J, Lin  G, et al. Clinicopathological 
and Molecular Characteristics of Colorectal Signet 
Ring Cell Carcinoma: A Review. Pathol Oncol Res. 
2021;27:1609859.
3.  Weng  MT, Chao  KH, Tung  CC, et al. Characteristics 
of primary signet ring cell carcinoma of colon and 
rectum: a case control study. BMC Gastroenterol. 
2022;22(1):173.
4.  Benson  AB, Venook  AP, Al-Hawary  MM, et al. 
Rectal Cancer, Version 2.2022, NCCN Clinical Practice 
Guidelines in Oncology. J Natl Compr Canc Netw. 
2022;20(10):1139–1167.
5.  Glynne-Jones  R, Wyrwicz  L, Tiret  E, et al. Rectal 
cancer: ESMO Clinical Practice Guidelines for diagnosis, 
treatment and follow-up. Ann Oncol. 2018;29(Suppl 4): 
iv263.
6.  Gasanli T.V., Mamedli Z.Z., Tataev I.S. Current thera-
peutic approaches to locally advanced rectal cancer. 
Pelvic Surgery and Oncology. 2022;12(2):55–59. (In 
Russ.)
7.  Bratland A, Vetrhus T, Groholt KK, et al. Preoperative 

radiotherapy in rectal signet-ring cell carcinoma  — 
magnetic resonance imaging and treatment outcome: 
Report of six cases. Acta Oncol. 2010;49(1):42–9.
8.  Dudaev  Z.A., Khudoerov  D.K., Mamedli  Z.Z., et al. 
“Watch and wait” strategy (active dynamic follow-
up) in the management of rectal cancer patients 
with a complete clinical response. Pelvic Surgery and 
Oncology. 2022;12(1):35–40. (In Russ.)
9.  Dudaev  Z.A., Khudoerov  D.K., Mamedli  Z.Z., et al. 
Short-term and long-term treatment outcomes in 
patients with lower and middle rectal cancer with com-
plete clinical and pathomorphological response after 
comprehensive treatment. Pelvic Surgery and Oncology. 
2022;12(1):41–48. (In Russ.)
10.  Attia  AM, Farrag  A, Attia  NM, et al. Signet ring 
cell component predicts the response to neoadjuvant 
chemoradiotherapy in rectal cancer. Long interim 
results of a single institution experience. Am J Cancer 
Res. 2022;12(3):1156–1168.
11.  Zhou  Y, Li  Q, Mao  Y. Rectal Signet Ring Cell 
Carcinoma: Post-Chemoradiotherapy Evaluation by 
MRI and Corresponding to Pathology. Front Surg. 
2022;9:841645.
12.  Hugen  N, Verhoeven  RH, Lemmens  VE, et al. 
Colorectal signet-ring cell carcinoma: benefit from 
adjuvant chemotherapy but a poor prognostic factor. 

ОРИГИНАЛЬНЫЕ СТАТЬИ ORIGINAL ARTICLES

68
КОЛОПРОКТОЛОГИЯ, том 22, № 3, 2023 KOLOPROKTOLOGIA, vol. 22, № 3, 2023



Int J Cancer. 2015;136(2):333–9.
13.  Wu  SG, Zhang  WW, Sun  JY, et al. Preoperative 
radiotherapy improves survival in rectal signet-ring 
cell carcinoma-a population-based study. Radiat Oncol. 
2017;12(1):141.
14.  Nigam AK, Savage FJ, Boulos PB, et al. Loss of cell-
cell and cell-matrix adhesion molecules in colorectal 
cancer. Br J Cancer. 1993;68(3):507–14.
15.  Becker KF, Atkinson MJ, Reich U, et al. E-cadherin 
gene mutations provide clues to diffuse type gastric 

carcinomas. Cancer Res. 1994;54(14):3845–52.
16.  Shino  Y, Watanabe  A, Yamada  Y, et al. 
Clinicopathologic evaluation of immunohistochemical 
E-cadherin expression in human gastric carcinomas. 
Cancer. 1995;76(11):2193–201.
17.  Mamedli Z.Z., Polynovskiy A.V., Kuzmichev D.V., et 
al. Intensification of neoadjuvant therapy in patients 
with locally advanced rectal cancer. Pelvic Surgery and 
Oncology. 2021;11(2):19–28. (In Russ.).

The efficacy of neoadjuvant chemoradiotherapy in signet ring cell 
carcinoma of the rectum: a retrospective propensity-score matched study

Эффективность неоадъювантной химиолучевой терапии 
при перстневидноклеточном раке прямой кишки: 
ретроспективное исследование с псевдорандомизацией

ОРИГИНАЛЬНЫЕ СТАТЬИ ORIGINAL ARTICLES

69


