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Prognostic Significance of Extracapsular
Invasion in Gastric Cancer
Mide Kanserlerinde Ekstrakapsüler Invazyonun Prognostik
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Amaç: Bu çalışmanın amacı, mide kanserinde ekstrakapsüler invazyonun prognostik önemi ve
klinikopatolojik verilerle ilişkisini araştırmaktır.
Hastalar ve Yöntem: 2013-2020 yılları arasında total ve subtotal gastrektomi yapılan toplam 190
primer mide kanseri hastası çalışmaya dahil edildi. Hastaların 133’ü (%70)’ü erkek, 57’si (%30) kadındı.
Metastatik lenf nodu kapsülünün dışına tümör hücrelerinin invazyonunun saptanması ekstrakapsüler
invazyon olarak tanımlandı ve bunun yanısıra histolojik tip, lenf nodu pozitifliği, lenfovasküler ve perinöral
invazyon, invazyon derinliği ve metastatik lenf nodu sayıları değerlendirildi.
Bulgular: 136 (%71.4) hastada lenf nodu metastazı saptandı. Bunların 87'sinde (%64) ekstrakapsüler
invazyon izlendi. Ekstrakapsüler invazyonlu olguların 36'sı (%65,5) diferansiye, 51'i (%63) andiferansiye
idi ve sırasıyla 68 (%68) ve 80 (%68,4) olguda perinöral - lenfovasküler invazyon görüldü. Perinöral
invazyon (p=0.01), lenfovasküler invazyon (p=0.008), invazyon derinliği (p=0.001) ve metastatik lenf
nodu sayısı (p=0.001) ile ekstrakapsüler invazyon arasında istatistiksel olarak anlamlı bir ilişki gözlendi.
Ekstrakapsüler invazyon cinsiyet, histolojik tip ve rezeksiyon tipi ile ilişkili değildi. Çok değişkenli analizde
mide kardia yerleşimli tümörlerde ekstrakapsüler invazyon olma riski 5,501 kat, perinöral invazyon
olanlarda ise ekstrakapsüler invazyon olma riski 11,44 kat daha fazla olduğu gözlenmiştir.
Sonuç: Ekstrakapsüler invazyon görülen vakalar kötü prognostik parametrelerle ilişkilidir. Mide
kanserlerinin gelecekteki evreleme sistemine ekstrakapsüler invazyon durumu dahil edilmeli ve patoloji
raporları ekstrakapsüler invazyon durumu hakkında bilgi içermelidir.
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Aim: The aim of this study was to investigate the prognostic significance of extracapsular invasion and its
relationship with clinicopathological data in gastric cancer.
Patients and Methods: A total of 190 patients with primary gastric carcinoma underwent total and
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subtotal gastrectomy between 2013 and 2020 were included in the study. 133 (70%) were men, and 57
Kabul Tarihi/Accepted: 11 November 2021
(30%) were women. Tumour invasion beyond the lymph node capsule was diagnosed as extracapsular
involvement. and evaulated in addition to histological type, lymph node positivity, lymphovascular and
perineural invasion, depth of invasion, and numbers of lymph node metastasis.
Results: 136 patients (71.4%) had lymph node metastasis. Of these, 87 patients (64%) had extracapsular
invasion. Of the cases with extracapsular invasion, 36 (65.5%) were differentiated and 51 (63%) were
undifferentiated and perineural - lymphovascular invasion was seen in 68 (68%) and 80 (68.4%) cases,
respectively. A statistically significant association was observed with extracapsular invasion in terms of
perineural invasion (p=0.01), lymphovascular invasion (p=0.008) and depth of invasion (p=0.001) and
number of metastatic node (p=0.001). Extracapsular invasion was not associated with sex, histological
type, and resection type. In the multivariate analyse, the risk of extracapsular invasion is 5,501 higher
in those with cardia localization. Those with perineural invasion have an 11,44 higher risk of having
extracapsular invasion.
Conclusion: Cases with extracapsular invasion are associated with poor prognostic parameters. It
should be included in the future staging system of gastric cancers and pathology reports should include
information about extracapsular invasion.
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INTRODUCTION
Gastric cancer is common as it is the second most
causing mortality following lung cancer. (1-3). Survival
rates are poor due to its biological aggresiveness
when the diagnosis is missed especially in countries
without spesific screening programs. Defining the
prognostic factors, characteristics of patients and the
recurrence risks are very important in the treatment
process which involvement of lymph node with
metastasis and extensive dissection of it is has a direct
effect on survival (4, 5). The TNM is widely accepted
classification system of gastric cancer for determinig
treatment strategy and options as well as prognosis
(6). TNM staging is done according to metastatic
lymph node number (pN stage) (7), however
prognosis may differ in the same stage which some
patients are cured by surgery, some have recurrence
even after adjuvant theraphy. Staging system
including prognostic factor that can identify patients
for a higher risk of recurrence may provide a steady
classification to adequately depict cancer prognosis
(6). Extracapsular invasion (ECI) of lymph node
metastases is a very important prognostic factor in

Figure 1. A. Tumor cells infiltration of extranodal
adipose tissue beyond the capsule of the lymph
node (ECI-positive) (HEx40).
B. A metastatic lymph node without extracapsular
invasion (ECI-negative) (HEx40).

cancer progression, however any other classification
systems did not evaluate the histological features
of lymph node metastases (8-15). Prognostic value
of ECI in gastric cancer have only been reported in
few studies (2, 4, 6, 16-18). Therefore, the aim of this

Table 1. Patient demographics and Histopathological Characteristics

				
Lymph
Gender
					
					
Lauren Classification		
					
Histological type
					
					
Localization
					
					
					
Perinoral invasion		
					
Lymphovascular invasion
					
Resection type			
					
pT (Depth of invasion)
					
					
					
					
Metastasis			
					
Extracapsular invasion 		
					

node metastases 			

Negative

Positive		

p value

Male			
Female			
Diffuse			
İntestinal		

n
n
n
n

(%)		
(%)		
(%)		
(%)		

36 (27.1%)
18 (31,6%)
8 (21,1%)
46 (30,3%)

97 (72.9%)		
39 (68,4%)		
30 (78,9%)		
106 (69,7%)

0,528

Differentiated		
Undifferentiated

n (%)		
n (%)		

35 (38,9%)
19 (19,0%)

55 (61,1%)		
81 (81,0%)

0,002**

Lower			
Middle			
Upper			
No			
Yes			
No			
Yes			
Subtotal		
Total			

n
n
n
n
n
n
n
n
n

(%)		
(%)		
(%)		
(%)		
(%)		
(%)		
(%)		
(%)		
(%)		

17 (27,4%)
30 (28,8%)
7 (29,2%)
37 (50,7%)
17 (14,5%)
30 (61,2%)
24 (17,0%)
22 (37,3%)
32 (24,4%)

45 (72,6%)		
74 (71,2%)
17 (70,8%)
36 (49,3%)		
100 (85,5%)
19 (38,8%)		
117 (83,0%)
37 (62,7%)		
99 (75,6%)

0,971

pT1			
pT2			
pT3			
pT4			
No (-)			
Yes (+)			
No (-)			
Yes (+)			

n
n
n
n
n
n
n
n

(%)		
(%)		
(%)		
(%)		
(%)		
(%)		
(%)		
(%)		

18 (72,0%)
14 (50,0%)
12 (24,5%)
10 (11,4%)
52 (28,4%)
2 (28,6%)
0 (0,0%)
0 (0,0%)

7 (28,0%)		
14 (50,0%)
37 (75,5%)
78 (88,6%)
131 (71,6%)		
5 (71,4%)
49 (100%)
87 (100,0%)

0,001**

**p<0,01
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0,26

0,001**
0,001**
0,069

0,993
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tubular, signet cell, and mucinous adenocarcinoma,
and other types were grouped as undifferentiated
tumours. Eight edition of the American Joint Commitee
on Cancer staging system (AJCC) were used to define
the tumour invasion depth and lymph node metastasis
(7, 19). In addition, International Union Against Cancer
staging system (UICC) were used to determine the
nodal status. Hematoxylin eosin stained lymph node
sections were re-analyzed to define the existence
of ECI. ECI was defined as cancer cells infiltration
and extension beyond the lymph node capsule (Fig.
1A, 1B). An imaginary line symbolizing the original
lymph node capsule was drawn in circumstances that
the pre-existing lymph node capsule was difficult to
identify. Tumour emboli in lymphatic channels (afferent
or efferent) outside the lymph node capsule were not
considered as ECI or direct invasion of tumour into
a lymph node. Lymphovascular invasion (LVi) was
present when tumour cells were identified in a tubular
space lined by endothelial cells or inside a vascular
wall structure. Perineural invasion was diagnosed
when malignant cells were present in the perineural
space. When extracapsular invasion was detected in
one or more of the metastatic lymph nodes, it was

present study was to investigate correlations between
extracapsular invasion (ECI) of nodal metastases
with clinicopathological parameters and to determine
whether ECI can be used as a prognostic factor in
gastric cancer.
PATIENTS AND METHODS
We designed a retrospective study in a cohort
of patients who had undergone gastric resection
and regional lymphatic node dissection for primary
gastric carsinoma at our institution between 2013 and
2020. Resected specimens including lymph nodes
and its surronding adipose tissue were evaluated
and these formalin fixed parafin embedded and
hemotoxylin-eosin stained tissues were all grouped.
Gastric stump localized carcinoma, patients having
another malignancy besides gastric carcinoma and/or
chemotheraphy treatment history were excluded from
the study. Location of tumour was grouped as upper,
middle and lower third of stomach. Primary tumour
and regional lymph nodes slides were reviewed by
pathologists and histologically; well-moderately
differentiated tubular and papillary adenocarsinoma
were grouped as differentiated; poorly differentiated

Table 2. Clinicopathological characteristics of patients with lymph node involvement with and without ECI
										Extracapsular
										Negative
Gender
					
Male			
n (%)		
3 (34,0%)
					
Female			
n (%)		
16(41,0%)
Lauren Classification		
Diffüz			
n (%)		
9(30,0%)
					
İntestinal		
n (%)		
40(37,7%)
Histological type
					
Differentiate		
n (%)		
19(34,5%)
					
Undifferentiate		
n (%)		
30(37,0%)
Localization
					
Lower			
n (%)		
19(42,2%)
					
Middle			
n (%)		
23(31,1%)
					
Upper			
n (%)		
7(41,2%)
Perineural invasion		
No			
n (%)		
17(47,2%)
					
Yes			
n (%)		
32(32,0%)
Lymphovascular invasion
No			
n (%)		
12(63,2%)
					
Yes			
n (%)		
37(31,6%)
Resection type			
Subtotal		
n (%)		
16(43,2%)
					
Total			
n (%)		
33(33,3%)
pT (Depth of invasion)
					
pT1			
n (%)		
6(85,7%)
					
pT2			
n (%)		
9(64,3%)
					
pT3			
n (%)		
17(45,9%)
					
pT4			
n (%)		
17(21,8%)
Metastasis			
No (-)			
n (%)		
49(37,4%)
					
Yes (+)			
n (%)		
0(0,0%)		
**p < 0.05
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invasion
Positive
64(66,0%)
23(59,0%)
21(70,0%)
66(62,3%)

p value
0,442
0,436

36(65,5%)
0,766
51(63,0%)		
26(57,8%)
0,421
51(68,9%)		
10(58,8%)		
19(52,8%)
0,01**
68(68,0%)		
7(36,8%)
0,008**
80(68,4%)		
21(56,8%)
0,284
66(66,7%)		
1(14,3%)
0,001**
5(35,7%)
20(54,1%)
61(78,2%)
82(62,6%)
0,049*
5(100,0%)		
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Table 3. pN stage in patients with extracapsular invasion
											 pN stage			p value
									
1		
2		
3
Extracapsular invasion		
No (-)		
n (%)		
23 (46,9%)
14 (28,6%)
12 (24,5%)
0,001**
					
Yes (+)		
n (%)		
5 (5,7%)
16 (18,4%)
66 (75,9%)
**p < 0.01

considered as ECI-positive. Ethical approval for this
study was obtained from the Clinical Research Ethics
Committee. (Decision number 05.10.2020, 97/02)
Statistical analysis
SPSS version 25.0 was used to analyze the data.
Shapiro-Wilk test was used to determine whether
contiuous variables were normally distributed and the
Levene test to evaulate the homogeneity of variances.
The data are shown as the mean±standard deviation.
In order to model the probability of ECI detection,
Binary logistic regression was used. Categorical
datas were analyzed with Chi-Square and Fisher’s
Exact test. When the expected frequencies are less
than 20%, ‘’Monte Carlo Simulation method’’ included
these frequencies in the analysis to evaluate.
p<0.05 and p<0.01 was considered to be statistically
significant.

136 (71.4%) patients had lymph node metastasis.
Significant difference was found to be between the
histological type (p=0.02), lymphovascular invasion
(LVi) (p=0.001), perineural invasion (PNI) (p=0.001),
and depth of invasion (pT) (p=0.001) between the
group with and without lymph node involvement.
(Table 1). Among the patients with lymph node
involvement, 87 (64%) patients had ECI, however in
49 (36%) patients ECI was not detected. Of the cases
with ECI, 36 (65.5%) were differentiated and 51 (63%)
were undifferentiated. Cases with ECI, PNI was not
seen in 19 (52.8%) patients and PNI was seen in 68
(68%). While LVi was present in 117 cases, ECI was
detected in 80 cases (68.4%) of LVi, however 7 (36.8%)
cases had ECI without LVi. In cases with lymph node
involvement, a statistically significant association was
observed with extracapsular invasion in terms of PNI
(p=0.01), LVi (p=0.008) and pT (p=0.001) (Table 2).
According to the AJCC staging system, the numbers
of lymph node metastasis in 1, 2, and 3 were 5 (5.7%),
16 (18.4%), 66 (75.9%), respectively in patients with
extranodal extension. There is statistically significant
difference between ECI and pN stage (p=0.001)
(Table 3). The risk of Extracapsular Invasion is 5,501
higher in those with upper localization. Those with

RESULTS
A total of patients who had undergone total-subtotal
gastrectomy for primary gastric carcinoma were
included in the study. Ages ranged between 27 and
90 years with an avarage of 64.8 years. 133 (70%)
were men, and 57 were women (30%). In 54 (28.6%)
patients, metastasis of lymph node was not detected,

Table 4. Multivariate Analysis

								
p
Odds Ratio
95% C.I.for Odds Raito
												Lower		Upper
Sex							
0,258		
0,476		
0,131		
1,723
Lauren							
0,813		
1,211		
0,248		
5,907
Histological Type
				
0,287		
4,731		
0,27		
82,924
Localization				
Lower		
0,08			
						
Middle		
0,487		
2,034		
0,275		
15,066
						
Upper		
0,043*		
5,501		
0,981		
30,842
Perineural invasion (PNI)				
0,009**		
11,444		
1,846		
70,956
Lenfovascular invasion (LVi)				
0,168		
0,322		
0,064		
1,612
pN stage				
1		
0
						
2		
0		
0,008		
0,001		
0,059
						
3		
0,008**		
0,138		
0,032		
0,602
pT1							
0,019
pT2							
0,565		
2,289		
0,136		
38,496
pT3							
0,892		
1,216		
0,072		
20,395
pT4							
0,104		
11,909		
0,6		
236,221
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perineural invasion (PNI) have an 11.44 higher risk of
having Extracapsular Invasion (Table 4).

enlarged node. However, the size of the metastatic
lymph node and its association with the presence of
ECI are the facts which need to be investigated.
ECI reflects the sign of tumor dissemination through
lymphatic spread with increased invasiveness and
aggressive behaviour (23) and ECI may be recognized
as a strong prognostic factor, such as T and N factors.
So that, the identification of ECI should be included
in TNM classification, in addition to the presence of
positive lymph nodes. According to our study and the
previously performed studies, it can be concluded
that the presence of ECI is an important factor that
affects prognosis and must be included in the future
revised staging systems.

DISCUSSION
Extracapsular invasion describes the neoplastic
cell extension beyond the lymph node capsule that
extra-capsular growth in metastatic lymph nodes may
be a factor for poor prognosis in many malignencies,
such as gastric carcinoma. In the present study a
relationship was seen between the presence of ECI
and LVi, PNI, pT, and pN stage in patients with lymph
node involvement significantly. ECI was found more
frequently along with vascular invasion, perineural
invasion, and pT-pN stages. It may be suggested that
aggressive behavior is closely associated with the
presence of ECI. Therefore metastatic lymph node
specimens should be examined so carefully that
ECI presence should be reported clearly in cases of
gastric carcinoma with lymph node metastasis. The
presence of ECI as a prognostic factor in patients
with gastric carcinoma has been evaluated in only
a few studies. Lee et al. was one of these authors
reporting ECI as an independent risk factor in early
and advanced gastric carcinoma for poor prognosis
in association with perineural and lymphovascular
invasion and increased lymph node metastasis
(6). Tanaka et al. suggested that this extracapsular
involvement may have a role in the development of
peritoneal metastasis in gastric cancer patients (20).
Okamoto et al. reported that ECI was an independent
prognostic factor for survival in patients with gastric
cancer and ECI was suggestive of tumor cell
aggressiveness (18). In the study of Nakamura et al.
and Di Giorgio et al. ECI was significantly related to
N-stage, T-stage, increased number of resected lymph
nodes and serosal invasion of the tumor (21, 22). The
results are consistent with our findings. The presence
of ECI could indicate that the tumor manifests a highly
aggressive behaviour.
Extra-capsular growth may be a prognostic value
in early and advanced gastric cancer and accurate
macroscopic examination and sampling is a very
important first step in examining the tissue. While
performing gross sampling, in order not to miss an
extranodal invasion, it is necessary to pay attention
to sample the lymph node with its surronding adipose
tissue. A strict protocol have to be followed during
gross sampling which may affect the histological
results. It is important and advisable to sample and
examine the each lymph node with its perinodal
adipose tissue and not to sample only a portion of the

Conflict of interest: Authors declare that there is no conflict of
interest between the authors of the article.
Financial conflict of interest: Authors declare that they did not
receive any financial support in this study.
Address correspondence to: Aysun Gokce, University of
Health Sciences, Diskapi Yildirim Beyazit Training and
Research Hospital, Department of Pathology, Ankara,
Turkey.
e-mail: aysungokce80@yahoo.com.tr
REFERENCES
1.

2.
3.
4.
5.
6.
7.
8.

9.

311

Veronese N, Fassan M, Wood LD, et al. Extranodal
extension of nodal metastases is a poor prognostic indicator
in gastric cancer: A systematic review and meta-analysis. J
Gastrointest Surg 2016;20:1692-8.
Alakus H, Holscher AH, Grass G, et al. Extracapsular lymph
node spread: A new prognostic factor in gastric cancer.
Cancer 2010;116:309-15.
Dong RZ, Guo JM, Zhang ZW, et al. Prognostic impact and
implications of extracapsular lymph node spread in Borrmann
type IV gastric cancer. Oncotarget 2017;8:97593-601.
Choi WH, Kim S, Shen J, et al. Prognostic significance
of perinodal extension in gastric cancer. J Surg Oncol
2007;95:540-5.
Jaehne J, Meyer HJ, Maschek H, et al. Lymphadenectomy in
gastric carcinoma. A prospective and prognostic study. Arch
Surg 1992;127:290-4.
Lee IS, Park YS, Ryu MH, et al. Impact of extranodal extension
on prognosis in lymph node-positive gastric cancer. Br J Surg
2014;101:1576-84.
In H, Solsky I, Palis B, et al. Validation of the 8th edition of
the AJCC TNM staging system for gastric cancer using the
national cancer database. Ann Surg Oncol 2017;24:3683-91.
Luchini C, Veronese N, Pea A, et al. Extranodal extension
in N1-adenocarcinoma of the pancreas and papilla of Vater:
A systematic review and meta-analysis of its prognostic
significance. Eur J Gastroenterol Hepatol 2016;28:205-9.
Veronese N, Nottegar A, Pea A, et al. Prognostic impact and
implications of extracapsular lymph node involvement in
colorectal cancer: A systematic review with meta-analysis.
Ann Oncol 2016;27:42-8.

Aysun Gokce

Selcuk Med J 2021;37(4): 307-312

10. Luchini C, Wood LD, Cheng L, et al. Extranodal extension
of lymph node metastasis is a marker of poor prognosis in
oesophageal cancer: A systematic review with meta-analysis.
J Clin Pathol 2016;69(11):956-61.
11. Veronese N, Luchini C, Nottegar A, et al. Prognostic impact
of extra-nodal extension in thyroid cancer: A meta-analysis. J
Surg Oncol 2015;112:828-33.
12. Luchini C, Nottegar A, Solmi M, et al. Prognostic implications
of extranodal extension in node-positive squamous cell
carcinoma of the vulva: A systematic review and metaanalysis. Surg Oncol 2016;25:60-5.
13. Luchini C, Nottegar A, Pea A, et al. Extranodal extension is
an important prognostic parameter for both colonic and rectal
cancer. Ann Oncol 2016;27:955-6.
14. Ahn TS, Kim HS, Jeong CW, et al. Extracapsular extension of
pelvic lymph node metastasis is an independent prognostic
factor in bladder cancer: A systematic review and metaanalysis. Ann Surg Oncol 2015;22:3745-50.
15. Ghadjar P, Simcock M, Schreiber-Facklam H, et al.
Incidence of small lymph node metastases with evidence of
extracapsular extension: Clinical implications in patients with
head and neck squamous cell carcinoma. Int J Radiat Oncol
Biol Phys 2010;78:1366-72.
16. Lee IS, Kang HJ, Park YS, et al. Prognostic impact of
extranodal extension in stage 1B gastric carcinomas. Surg
Oncol 2018;27:299-305.
17. Link H, Angele M, Schuller M, et al. Extra-capsular growth
of lymph node metastasis correlates with poor prognosis
and high SOX9 expression in gastric cancer. BMC Cancer
2018;18:483.

18. Okamoto T, Tsuburaya A, Kameda Y, et al. Prognostic
value of extracapsular invasion and fibrotic focus in single
lymph node metastasis of gastric cancer. Gastric Cancer
2008;11:160-7.
19. Sano T, Coit DG, Kim HH, et al. Proposal of a new stage
grouping of gastric cancer for TNM classification: International
gastric cancer association staging project. Gastric Cancer
2017;20:217-25.
20. Tanaka T, Kumagai K, Shimizu K, et al. Peritoneal metastasis
in gastric cancer with particular reference to lymphatic
advancement; extranodal invasion is a significant risk factor
for peritoneal metastasis. J Surg Oncol 2000;75:165-71.
21. Nakamura K, Ozaki N, Yamada T, et al. Evaluation of
prognostic significance in extracapsular spread of lymph
node metastasis in patients with gastric cancer. Surgery
2005;137:511-7.
22. Di Giorgio A, Botti C, Sammartino P, et al. Extracapsular
lymphnode metastases in the staging and prognosis of
gastric cancer. Int Surg 1991;76:218-21.
23. Wind J, Lagarde SM, Ten Kate FJ, et al. A systematic
review on the significance of extracapsular lymph node
involvement in gastrointestinal malignancies. Eur J Surg
Oncol 2007;33:401-8.

312

