
Purpose: Tumor deposits (TDs) are defined as satellite 
peritumoral nodules in the peritumoral adipose tissue of 
a primary carcinoma without histologic evidence of resid-
ual lymph node in the nodule. We aimed to investigate the 
relation between TDs and clinicopathological characteris-
tics of gastric cancer and to evaluate the effect of TDs on 
prognosis.

Methods: One hundred and seven non-metastatic gastric 
cancer patients were enrolled. The relationships between 
positive and negative TDs with respect to clinicopatholog-
ical characteristics, as well as disease free survival (DFS) 
and overall survival (OS), were analyzed.

Results: TDs were detected in 28 patients (26.2%). Ad-
vanced pT stage and pN stage were significantly higher in 
TDs-positive compared to TDs-negative patients (p=0.015 
and p=0.037, respectively). No significant differences were 
identified between the groups in other clinicopathological 

variables such as gender, lymphovascular and perineural 
invasion. Recurrence and mortality rates were higher in 
the TDs-positive patients during follow-up of both groups 
(22/78.6% vs 38/48.1%, p=0.010 for relapse; 20/71.4% vs 
3/38%, p=0.005 for mortality). The univariate analysis 
demonstrated shorter DFS and OS for TDs-positive com-
pared to TDs-negative patients. In multivariate analysis, 
TDs-positive patients had 1.75-fold higher likelihood to 
develop recurrence, while the likelihood of death increased 
1.99-fold (p=0.041 and p=0.020, respectively). 

Conclusion: TDs-positive gastric cancers demonstrate a 
more aggressive clinical course compared to TDs-negative. 
More effective treatment methods should be necessary for 
management of this subgroup of gastric cancer.
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Despite the decreasing incidence and mortal-
ity rates of gastric cancer in developed countries, 
this malignancy ranked 4th in the world in 2012. 
This cancer is the 3th and 5th leading cause of can-
cer-related deaths in males and females, respec-
tively [1].

TDs are defined as satellite peritumoral nod-
ules in the peritumoral adipose tissue of a primary 
carcinoma without histologic evidence of residu-
al lymph node in the nodule, which may repre-

sent discontinuous spread, venous invasion with 
extravascular spread, or a totally replaced lymph 
node [2]. After several studies about colorectal 
cancer had revealed prognostic significance and 
predictive role of TDs [3,4], TDs were included in 
AJCC 7 grading system [2]. In recent years, TDs 
in gastric cancer have been reported by pathol-
ogists. Besides colorectal cancer, TDs have also 
been described in many other neoplasms, such 
as stomach, biliary duct (cholangiocarcinoma and 
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gallbladder) and pancreatic cancer [5]. The prog-
nostic significance of TDs in colorectal cancer is 
well understood. However, the role of TDs in gas-
tric cancer is not clear. There are only few articles 
focused on TDs in gastric cancer in the English 
literature [6-8].

The aim of this study was to investigate the 
relationship between TDs and clinicopathological 
characteristics of gastric cancer and to evaluate 
the effect of TDs on prognosis.

Methods

One hundred and seven patients with gastric can-
cer who underwent total or subtotal gastrectomy from 
2010-2015 were retrospectively studied and analyzed. 
Inclusion criteria were gastric surgery (total/subtotal) 
and no administration of neoadjuvant chemotherapy 
or radiotherapy. Exclusion criteria were early postop-
erative mortality (30 days postoperatively), metastatic 
stage (stage IV), histology other than adenocarcinoma 
and signet-ring carcinoma (neuroendocrine and ade-
nosquamous carcinoma), and death due to second pri-
mary cancer. The present retrospective study was ap-
proved by the Institutional Ethics Committee.

Adjuvant chemoradiotherapy (5-fluorouracil/leu-
covorin for 5 courses concurrent with radiotherapy) was 
given to all patients with pT2-4b and/or with lymph 
node metastasis. Post-therapy follow-up consisted of 
visits at 3-month intervals during the first 2 years and 
at 6-month intervals during the next 3 years. Each visit 
included physical examination, complete blood count, 
routine biochemical tests, and CEA and CA 19.9 tumor 
markers. Abdominal ultrasonography or computed to-
mography (CT) of the abdomen and thorax were per-
formed annually and all of the patients were monitored 
for recurrence/metastasis.

Gastric cancer stage at diagnosis was defined ac-
cording to the American Joint Committee on Cancer 
Staging Manual (7th edition) [2].

DFS was defined as the period from the time of 
diagnosis until the appearance of a local recurrence or 
metastasis. OS was defined as the period from the time 
of diagnosis until the last visit or death.

Statistics

Chi-square test was used for comparisons between 
TDs-positive and TDs-negative groups for relation-
ships with respect to clinicopathological characteris-
tics (gender, localization, lymph node involvement, 
histological type, stage, etc.), while comparisons of 
means (age and tumor size) were carried out using the 
Student’s t test. Relationships between the variables to 
DFS and OS were assessed by the Kaplan-Meier sur-
vival analysis and differences were estimated by the 
log-rank test. For the variables which were statistical-
ly significant in univariate analysis, multivariate Cox 

regression analysis was used. Statistical evaluations 
were performed using the SPSS 21 (SPSS Inc., Chicago, 
ILL, USA) statistical software. The level of significance 
was set at p<0.05.

Results

The median patient follow-up was 30 months 
(range 3-71). Of the 107 patients enrolled, TDs were 
detected in 28 patients (26.2%) in the peritumoral 
adipose tissue of the primary carcinoma (Figure 1). 
The number of TDs ranged from 1 to 5 (median 1).

Clinicopathological characteristics of TDs-pos-
itive and negative patients are demonstrated in 
Table 1. Statistically significant relationships were 
identified between patients with TDs-positive and 
negative groups in terms of the studied parameters 
which included tumor size, localization, surgical 
margins, depth of invasion, lymph node metasta-
sis and stage. Depth of invasion was significantly 
higher in TDs-positive patients (p=0.015). Similar-
ly, lymph node metastasis was more common in 
TDs-positive patients (p=0.037). Both recurrence 
and mortality rates were higher in the TDs-posi-
tive group during the follow-up period (22/78.6% 
vs 38/48.1%, p=0.010 for recurrence; 20/71.4% vs 
3/38%, p=0.005 for mortality).

The impact of the studied variables on DFS 
and OS according to the univariate analysis is pre-
sented in Table 2. TDs-positive patients had short-
er DFS and OS compared to TDs-negative patients 
(p=0.001 and p<0.001) (Figures 2 and 3). Results of 
the multivariate analysis carried out for variables 
with p values <0.05 in the univariate analysis 
are shown in Table 3. There was 1.75-fold higher 
likehood for recurrence in TDs-positive patients 

Figure 1. Separate tumor deposit in perigastric soft 
tissue (H&E, original magnification x 100).



Tumor deposits in gastric cancer1478

JBUON 2016; 21(6): 1478

Table 1. Characteristics of TDs positive and negative patients

Characteristics TDs positive, N (%) TDs negative, N (%) Total p value

Gender
 Male 19 (67.9) 51 (64.6) 70
 Female 9 (32.1) 28 (35.4) 37 0.933

Mean age at diagnosis (y ±SD) 58.04 ± 13.10 60.58 ± 11.17 0.325
Mean tumor size (cm ±SD) 6.91 ± 3.66 5.32 ± 3.63 0.049
Localization

 Upper third 16 (57.1) 19 (24.1) 45
 Middle third 7 (25) 29 (36.7) 36
 Lower third 3 (10.7) 29 (36.7) 32
 Entire 2 (7.1) 2 (2.5) 4 0.003

Histological type
 Adenocarcinoma 24 (85.7) 75 (94.9) 99
 SRCC 4 (14.3) 4 (5.1) 8 0.202

Surgical margins
 Negative 13 (46.4) 63 (79.7) 76
 Positive 15 (53.6) 16 (20.3) 31 0.002

Depth of invasion
 pT1 0 (0) 15 (19) 15
 pT2 1 (3.6) 8 (10.1) 9
 pT3 9 (32.1) 28 (35.4) 37
 pT4 18 (64.3) 28 (35.4) 46 0.015

Lymph node metastasis
 N0 2 (7.1) 25 (31.6) 27
 N1-2 14 (50) 30 (38) 44
 N3 12 (42.9) 24 (30.4) 36 0.037

Number of nodes retrieved
 0-14 7 (25) 33 (41.8) 40
 >15 21 (75) 46 (58.2) 67 0.177

Stage
 I 1 (3.6) 17 (21.5) 18
 II 4 (14.3) 18 (22.8) 22
 III 23 (82.1) 44 (55.7) 67 0.030

Tumor grade
 I-II 14 (50) 40 (50.6) 54
 III-IV 14 (50) 39 (49.4) 53 1.000

Vascular invasion
 Negative 20 (71.4) 51 (64.6) 71
 Positive 8 (28.6) 28 (35.4) 36 0.668

Lymphatic invasion
 Negative 6 (21.4) 29 (36.7) 35
 Positive 22 (78.6) 50 (63.3) 72 0.213

Perineural invasion
 Negative 6 (21.4) 30 (38) 36
 Positive 22 (78.6) 49 (62) 71 0.174

Operation
 Subtotal 7 (25) 32 (40.5) 39
 Total 21 (75) 47 (59.5) 68 0.216

Adjuvant therapy
 No 3 (10.7) 17 (21.5) 20
 Yes 25 (89.3) 62 (78.5) 87 0.328

Recurrence (local and/or distant)
 Absent 6 (21.4) 41 (51.9) 47
 Present 22 (78.6) 38 (48.1) 60 0.010

Mortality
 Absent 8 (28.6) 49 (62) 57
 Present 20 (71.4) 30 (38) 50 0.005

TDs: tumor deposits, SRCC: signet ring cell carcinoma
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while the likelihood for death was increased 1.99-
fold (p=0.041 and p=0.020, respectively). 

Discussion

TDs were firstly described by Gabriel et al. in 
1935 [9]. The prognostic

significance of TDs has mostly been studied 
in colorectal cancer [4,10-16] and TDs were in-
cluded in the AJCC staging (7th Edn) in 2010 [2].

In recent years, although TDs are reported in 
the pathology reports in gastric cancer, there are 
only few studies about the prognostic impact of 
TDs in gastric cancer in the literature.

Table 2. Association between variables and survival in univariate analysis

Variables DFS OS

OR 95% CI  p value OR  (95% CI)  p value

TDs
 (presence vs absence)

2.48 1.45-2.24  0.001 3.00  1.68-5.33  <0.001

Gender
 (male vs female)

Age
 (≤50 vs >50 years)

0.59 

0.75 

 0.34-1.04 

 0.40-1.38 

 0.062

 0.344

0.49 

0.65 

 0.27-0.94 

 0.34-1.24 

 0.028

 0.186

Tumor size
 ( ≤5 vs >5cm)

Localization
 (upper,middle,lower third,entire)

Histological type
 (adeno vs TYHK)

2.29 

0.88 

1.96 

1.37-3.84 

 0.66-1.18 

0.93-4.14 

0.001

 0.367

0.068

2.93 

0.83 

2.07 

 1.64-5.23 

 0.60-1.14 

 0.93-4.61 

 <0.001

 0.198

 0.068

Surgical margins
 (negative vs positive)

Depth of invasion
 (pT1,T2,T3,T4)

Lymph node metastasis
 (N0,N1-2,N3)

Number of nodes retrieved
 (0-14 vs >15)

3.29 

2.06 

2.86 

1.10 

 1.96-5.51 

1.48-2.87 

1.96-4.17 

 0.65-1.85 

 <0.001

 <0.001

 <0.001

 0.730

3.14

2.55 

3.37 

1.50 

 1.79-5.51 

 1.70-3.82 

 2.17-5.23 

 0.82-2.76 

 <0.001

 <0.001

 <0.001

 0.182

Stage
 (stage I,II,III)

2.99  1.83-4.88  <0.001 5.43  2.56-11.54  <0.001

Tumor grade
 (I, II,III,IV)

2.12 1.26--3.58  0.004 2.30  1.29-4.09  0.003

Vascular invasion
 (negative vs positive)

1.69  0.97-2.92  0.057 1.92  1.03-3.58  0.037

Lymphatic invasion
 (negative vs positive)

2.88 1.48-5.59  0.001 4.02 1.78-9.01  <0.001

Perineural invasion
 (negative vs positive)

3.01 1.56-5.83  0.001 3.55  1.66-7.61  <0.001

Operation
 (subtotal vs total)

1.33  0.77-2.27  0.298 1.41  0.78-2.56  0.254

Adjuvant therapy
 (yes vs no)

2.82  1.21-6.58  0.012 2.90  1.14-7.35  0.018

OR: odds ratio, TDs: tumor deposits, DFS: dissease-free survival, OS: overall survival, CI: confidence interval

Table 3. The effects of variables on disease-free survival and overall survival in multivariate analysis

Variables DFS OS
RR 95% CI p value RR 95% CI

TDs 1.75 1.02-3.01 0.041 1.99 1.11-3.54

Tumor size 1.46 0.87-2.47 0.155 1.90 1.05-3.45

Depth of invasion 1.52 1.04-2.24 0.032 1.88 1.18-2.99

Lymph node status 2.23 1.45-3.44 <0.001 2.34 1.41-3.90

TDs: tumor deposits, RR: relative risk, DFS: dissease free survival, OS: overall survival



Tumor deposits in gastric cancer1480

JBUON 2016; 21(6): 1480

Interestingly in gastric cancer, patients with 
similar pathological stages and prognostic factors 
have different survival times and TD positivity 
may be responsible for survival differences found 
in colorectal cancer patients [3,17].

In this study, TDs positivity was 26.2%. This 
rate was 17.8% and 23.9% in two studies from Chi-
na and South Korea, respectively [7,8]. But both 

of these studies included patients with metasta-
sis and TDs positivity was mostly encountered 
in patients with metastatic disease. Similarly to 
our study, Ersen et al. found 24% positivity in the 
non-metastatic group [6]. This ‘similar’ higher 
rate may be due to racial and geographical chang-
es. In the literature, TDs positivity differed widely 
(5-45%) in different racial and geographical areas 
[12-19].

In our study, TDs positivity was higher in tu-
mors with larger sizes, with deeper invasion, ex-
tended lymph node metastasis and higher stage. 
Mortality and recurrence rates were higher in the 
TDs-positive group and these results are compa-
rable with the studies of Sun et al. and Lee et al. 
[7,8]. In the present study, TDs positivity was not 
significantly correlated with lymphovascular and 
perineural invasion. In TDs-positive subgroup, 
some biochemical and pathological markers 
(E-cadherin, epiregulin, amphiregulin, BRAF etc) 
might be responsible for increased recurrence and 
mortality rates. We recommend that further stud-
ies should be necessary for clarifying the relation-
ship between these markers and TDs.

The univariate analysis showed shorter DFS 
and OS in TDs-positive patients, consistent with 
the data from previous studies [7,8]. A study by 
Lee et al. [7] confirmed through multivariate anal-
ysis that TDs in gastric cancer were an indepen-
dent prognostic factor in both DFS and OS. Sim-
ilarly, in the present study TDs in gastric cancer 
were identified as independent prognostic factor, 
increasing the risk of recurrence by 1.75-fold and 
the risk of death by 1.99-fold in the multivariate 
analysis.

In conclusion, better insight in clinicopath-
ological characteristics (higher grade, lympho-
vascular invasion, perineural invasion etc) will 
provide more accurate prognostic and predictive 
factors and better guidance to clinicians in devel-
oping effective treatment strategies for this sub-
group with high rates of recurrence and mortality. 
We consider that further studies with large num-
bers of patients may clarify whether TDs should 
be included in the staging of gastric cancer.

Conflict of interests 

The authors declare no confict of interests.

Figure 2. Kaplan-Meier curves for disease-free sur-
vival. TDs: tumor deposits.

Figure 3. Kaplan-Meier curves for overall survival. 
TDs: tumor deposits.
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