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Abstract
AIM: To determine the prevalence and characteristics 
of additional primary malignancies in gastric cancer 
(GC) patients.

METHODS: GC patients (862 total; 570 men, 292 
women; mean age 59.8 ± 12.8 years) diagnosed at 
the Department of Gastroenterology at Pomeranian 
Medical University over a period of 23 years were in-
cluded in this retrospective analysis of a prospectively 
maintained database. Mean follow-up time was 31.3 ± 
38.6 mo (range 1-241 mo). The following clinicopatho-
logical features of patients with synchronous tumors 
were compared to those with metachronous tumors: 
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age, sex, symptom duration, family history of cancer, 
tumor site, stage (early vs  advanced), histology, and 
blood group. GC patients with and without a second 
tumor were compared in terms of the same clinico-
pathological features.

RESULTS: Of 862 GC patients, 58 (6.7%) developed a 
total of 62 multiple primary tumors, of which 39 (63%) 
were metachronous and 23 (37%) synchronous. Four 
(6.9%) of the 58 multiple GC patients developed two 
or more neoplasms. The predominant tumor type of 
the secondary neoplasms was colorectal (n  = 17), fol-
lowed by lung (n  = 9), breast (n  = 8), and prostate 
(n  = 7). Age was the only clinicopathological feature 
that differed between GC patients with synchronous vs  
metachronous malignancies; GC patients with synchro-
nous neoplasms were older than those with metachro-
nous neoplasms (68.0 ± 10.3 years vs  59.9 ± 11.1 
years, respectively, P  = 0.008). Comparisons between 
patients with and without a second primary cancer 
revealed that the only statistically significant differ-
ences were in age and blood group. The mean age of 
the patients with multiple GC was higher than that of 
those without a second primary tumor (63.4 ± 11.4 
years vs  59.5 ± 13.0 years, respectively, P  = 0.026). 
GC patients with a second primary tumor were more 
commonly blood group O than those without (56.2% 
vs  31.6%, respectively, P  = 0.002).

CONCLUSION: GC patients may develop other prima-
ry cancers; appropriate preoperative and postoperative 
diagnostic modalities are thus required, particularly if 
patients are older and blood group O.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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malignancies in gastric cancer (GC) patients was 6.7%. 
The predominant tumor type of the secondary neo-
plasms was colorectal cancer, followed by lung, breast, 
and prostate. GC patients with synchronous neoplasms 
were older than those with metachronous neoplasms. 
GC patients with second primary tumors were signifi-
cantly more likely to be blood group O and older than 
those without. This suggests a need for additional pro-
cedures, such as colonoscopy, chest X-ray, mammog-
raphy and computed tomography, particularly for those 
who are older and blood group O.
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INTRODUCTION
The first systematic study of  this of  multiple malignan-
cies phenomenon was published in the 1930s by Warren 
and Gates[1]. These authors proposed the first working 
definition of  multiple primary neoplasms: (1) both tu-
mors should be confirmed histologically as malignant; (2) 
each cancer must be anatomically separate and distinct; 
and (3) the second tumor must not be a recurrence or 
metastasis of  the first cancer. Multiple tumors may devel-
op synchronously or metachronously. The phenomenon 
of  multiple primary neoplasms is increasingly being dis-
cussed in the literature due to the increased survival time 
of  cancer patients after treatment and because of  ad-
vances in diagnostic methods. It is estimated that multiple 
neoplasms affect about 10% of  all cancer patients[2-4]. Es-
timates of  the incidence of  multiple primary neoplasms 
in patients with gastric cancer (GC) range from 1.7% to 
8.0%[5-12]. A few reports suggest that the development of  
multiple primary neoplasms in patients with GC is even 
more frequent. Green et al[13] reported that this phenom-
enon affects approximately 8% of  advanced GC patients 
and 32% of  early GC patients. Studies in Japan and Italy 
estimated that 9%-11% of  early GC patients develop 
other malignancies[14,15]. Kim et al[16] described 113 patients 
with multiple primary cancers at three or more sites; 41 
(36.3%) of  these patients had GC.

Most studies of  multiple malignancies have found 
colorectal cancer as the second tumor in GC patients[6-8,10,16,17]. 
The other sites of  second tumors include breast, lung, 
prostate, uterus, small intestine, liver, esophagus, and 
kidney[6,8-11,16,17]. Many studies of  multiple malignancies 
have been conducted in Asia; only a few have been con-
ducted in Europe. To the best of  our knowledge, none 
have been conducted in Poland, where GC is diagnosed 
in > 5000 people every year. The purpose of  the present 
study was to determine the prevalence and characteris-

tics of  additional primary malignancies in GC patients 
in a Polish population and to compare GC patients with 
and without second primary tumors.

MATERIALS AND METHODS
Subjects
Between January 1988 and December 2011, data were 
collected from 862 patients with histopathologically con-
firmed GC who were diagnosed at the Department of  
Gastroenterology at the Pomeranian Medical University 
in Szczecin, Poland. The following clinical and patholog-
ical data were collected: patient sex, age, family history 
of  cancer, duration of  symptoms, tumor site, stage (early 
vs advanced), histology, blood group, and previously or 
subsequently histologically verified second primary ma-
lignancy other than GC. In the current study, we retro-
spectively analyzed a prospective maintained database.

Tumor classification and follow-up
The stage and histological type of  GC were assessed by 
routine histopathological examination. Histological types 
were classified according to the Lauren classification[18]. 
Early GC was defined as invasive cancer that invades 
no more deeply than the submucosa, irrespective of  
lymph node metastasis. In patients who did not undergo 
surgery and distal metastases or tumor infiltration were 
confirmed by diagnostic procedures (e.g., computed 
tomography, ultrasonography, biopsy) the stage was clas-
sified as advanced. The criteria of  Warren et al[1] were 
used to classify synchronous and metachronous tumors. 
If  the time interval between the appearance of  the two 
neoplasms did not exceed 6 mo, they were defined as 
synchronous, and if  the interval time was longer than 6 
mo, they were classified as metachronous. Tumor loca-
tion was classified as proximal (cardiac region) or other 
(truncus, antrum, entire stomach, or anastomosis).

The mean follow-up time for the GC patients was 
31.3 ± 38.6 mo (range 1-241 mo). The group of  meta-
chronous GC patients (n = 34) was compared to the 
synchronous GC patient group (n = 22). Two patients 
were excluded from this comparison because they devel-
oped both metachronous and synchronous cancers. The 
group with multiple GC (n = 58) was compared to the 
group without a second cancer (n = 804).

Statistical analysis
For statistical analysis, we used χ ² or Fisher’s exact tests 
for categorical variables, and Student’s t-test and Mann-
Whitney U-test for continuous variables. P < 0.05 was 
considered to be statistically significant. All statistical 
analyses were performed with the statistical software 
STATISTICA 10.

RESULTS
Characteristics of the gastric cancer patients
The baseline characteristics of  the GC patients included 
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in the study are shown in Table 1. The median age of  all 
862 patients (570 men and 292 women) was 59.8 ± 12.8 
years (range 15-89 years). The mean duration of  symp-
toms from the first alarming symptoms was 25.1 mo 
(range 0-480 mo). In 21 cases, there were no symptoms 
and gastric cancer was diagnosed during emergency en-
doscopy due to gastrointestinal bleeding. Among GC 
patients with a family history positive for cancer, 40.2% 
reported gastric cancer in first- or second-degree rela-
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tives, of  whom 35.8% also had neoplasms other than 
gastric cancer. In 18% of  patients with a family history 
positive for cancer, cancers of  the gastrointestinal tract 
excluding the stomach (e.g., colon, pancreas, and esopha-
gus) were noted. In addition, 41.8% of  patients reported 
other cancers (e.g., leukemia, uterus, skin breast, lung, 
and larynx) in close family members. Twenty six (49%) 
of  53 multiple GC patients reported cancer in their first- 
or second-degree relatives; almost half  (46.2%) of  these 
relatives had GC.

GC surgery was performed on 598 patients; one 
underwent mucosectomy and the rest underwent ex-
ploratory surgery or were treated nonsurgically because 
of  advanced GC or general contraindications. Of  the 
total patients with GC and a known stage of  disease (n 
= 727), 119 (16.4%) had early GC. Of  the 119 patients 
with early GC, 13 (10.9%) had multiple GC tumors.

In 181 (21%) of  the total 862 cases, the tumor site 
was the cardia and fundus or the cardia and the upper 
part of  the truncus (classified as the proximal site). In 
the remaining patients, the tumor site was classified as 
other localization, as follows: 376 (43.6%) truncus, 253 
(29.4%) antrum, 39 (4.5%) entire stomach. In 13 (1.5%) 
cases, the tumor was located in the anastomosis after a 
previous operation to treat ulcers.

The main histological type of  gastric cancer was dif-
fuse (48.3%), followed by intestinal (43.4%) and mixed 
(8.3%). The most common blood group in all GC cases 
was group A (37.2%), followed by group O (33.7%), 
group B (18.7%), and group AB (10.4%).

A comparison between the groups of  patients with 
or without a second primary tumor indicated that the 
only significant differences occurred in age and blood 
group. The mean age of  multiple GC patients was higher 
than that of  those without a second primary tumor (63.4 
± 11.4 years vs 59.5 ± 13.0 years, respectively, P = 0.026) 
(Figure 1A).

GC patients with a second primary tumor were more 
commonly blood group O than those without a second 
primary tumor (56.2% vs 31.6%, respectively, P = 0.002) 
(Figure 1B). The following characteristics were not sig-

Figure 1  Mean ages (A) and blood groups (B) of the gastric cancer patients with (multiple gastric cancer) and without (gastric cancer) multiple tumors. 
GC: Gastric cancer; MGC: Multiple gastric cancer.

Table 1  Comparison of clinicopathological features of gastric 
cancer patients with and without a second primary cancer  n  (%)

Characteristic Total Gastric cancer Multiple 
gastric cancer 

P  value

Gender 0.499
   Male    570 (66.1) 534 (66.4) 36 (62.1)
   Female    292 (33.9) 270 (33.6) 22 (37.9)
   Total 862 804 58
   Age1 (yr) 59.8 ± 12.8 59.5 ± 13.0 63.4 ± 11.4 0.026
   DS (mo) 25.1 ± 46.4 25.1 ± 46.5 26.3 ± 46.3 0.433
FHC 0.806
   No    369 (52.6) 342 (52.7) 27 (50.9)
   Yes    333 (47.4) 307 (47.3) 26 (49.1)
   Total 702  
Location2 0.467
   Proximal 181 (21) 171 (21.3) 10 (17.2)
   Other location 681 (79) 633 (78.7) 48 (82.8)
   Total 862
Histology 0.116
   Intestinal    260 (43.4) 234 (42.2) 26 (57.8)
   Diffuse    289 (48.3) 272 (49.1) 17 (37.8)
   Mixed    50 (8.3) 48 (8.7) 2 (4.4)
   Total 599
Stage 0.100
   Early    119 (16.4) 106 (15.7) 13 (24.5)
   Advanced    608 (83.6) 568 (84.3) 40 (75.5)
   Total 727
Blood group 0.002
   A    211 (37.2) 198 (38.1) 13 (27.1)
   B    106 (18.7)   98 (18.9)   8 (16.7)
   O    191 (33.7) 164 (31.6) 27 (56.2)
   AB      59 (10.4)   59 (11.4) None
   Total 567

1Data are expressed as mean ± SD; 2Tumor location. DS: Duration of symp-
toms; FHC: Family history of cancer.
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Table 2  Comparision of the clinicopathological features of 
gastric cancer patients with metachronous and synchronous 
tumors  n  (%)

nificantly different between the two groups: sex, dura-
tion of  symptoms, family history of  cancer (negative his-
tory vs positive history), disease stage (early vs advanced), 
site of  GC (proximal vs other localization), and histology 
(Table 1).

Characteristics of multiple gastric cancer patients
The baseline characteristics of  the patients with multiple 
GC who participated in the study are shown in Table 
1. Fifty-eight (6.7%) of  the 862 GC patients developed 
another primary malignancy. Of  the 58 multiple GC 
patients, 36 (62.1%) were men and 22 (37.9%) were 
women. The median age at diagnosis for these GC pa-
tients was 63.4 years ± 11.4 years (range 33-89 years). 
Four (6.9%) of  the 58 patients developed two or more 
additional neoplasms, yielding a total of  62 multiple pri-
mary tumors other than GC, including 39 (63%) meta-
chronous and 23 (37%) synchronous neoplasms. Of  
the 58 cases, 22 (38%) had synchronous and 34 (58.6%) 
had metachronous malignancies, while two patients 
developed two metachronous neoplasms. Two patients 
(3.4%) were diagnosed with both metachronous and 
synchronous cancers. One was diagnosed with three tu-
mors (synchronous skin cancer and metachronous colon 
cancer at two different sites), while the second patient 
developed synchronous lung cancer and metachronous 
prostate cancer.

Of  the 39 diagnosed metachronous neoplasms, 26 
(66.7%) malignances were diagnosed before GC and 13 
(33.3%) were diagnosed after GC. Of  the patients with 
metachronous tumors, 25% developed a stomach malig-
nancy after receiving chemotherapy or radiotherapy to 
treat the first primary neoplasm. Seven patients (19%) 
developed metachronous neoplasms after chemotherapy 
to treat GC, and one patient developed metachronous 
neoplasms after radiotherapy alone.

A comparison of  the clinicopathological features of  
GC patients with synchronous and metachronous neo-
plasms yielded a statistically significant difference for pa-
tient age. GC patients with synchronous neoplasms were 
older than those with metachronous neoplasms (68.0 ± 

10.3 years vs 59.9 ± 11.1 years, respectively, P = 0.008) 
(Figure 2). The following characteristics were not signifi-
cantly different between the synchronous and metachro-
nous neoplasm groups: sex, duration of  symptoms, fam-
ily history of  cancer (negative history vs positive history), 
disease stage (early vs advanced), site of  GC (proximal vs 
other localization), histology, and blood group (Table 2).

Site distribution of second cancer
An analysis of  the site distribution in the 58 GC pa-
tients with multiple cancers (n = 62) showed that the 
most common site was colorectal (n = 17, 27.4%), fol-
lowed by lung (n = 9, 14.5%), breast (n = 8, 12.9%), and 
prostate (n = 7, 11.3%) (Figure 3). In men, the most 
common site was colorectal (n = 10), lung (n = 8), and 
prostate (n = 7). In women, the most common site was 
breast (n = 8) and colorectal (n = 7). Among the 23 
synchronous tumors, the most common primary sites 
were colorectal (n = 10, 43.5%), lung (n = 4, 17.4%), 
and prostate (n = 3, 13.1%). For the 39 metachronous 
cancers, the dominant types were colorectal cancer (n = 
7, 17.9%) and breast cancer (n = 7, 17.9%), followed by 
lung cancer (n = 5, 12.8%) (Table 3).
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Figure 2  Mean ages of the gastric cancer patients with metachronous and 
synchronous neoplasms. M: Metachronous; S: Synchronous.

Characteristic Total Metachronous Synchronous P  value

Gender 0.139
   Male 34 18 (52.9) 16 (72.7)
   Female 22 16 (47.1)   6 (27.3)
   Total1 56 34 22
   Age2 (yr) 63.1 ± 11.3 59.9 ± 11.1 68.0 ± 10.3 0.008
   DS (mo) 27.3 ± 46.9 31.7 ± 44.0 22.1 ± 54.0 0.217
FHC  0.249
   No 26 14 (53.8) 12 (46.2)
   Yes 25 18 (72.0)   7 (28.0) 
   Total 51  
Location3 0.724
   Proximal 10   7 (70.0)   3 (30.0)
   Other location 46 27 (58.7) 19 (41.3)
   Total 56
Histology  0.835
   Intestinal 24 16 (66.7)   8 (33.3)
   Diffuse 17 12 (70.6)   5 (29.4)
   Mixed   2   1 (50.0)   1 (50.0)
   Total 43   
Stage  0.553
   Early 13   7 (53.8)   6 (46.2)
   Advanced 38 24 (63.2) 14 (36.8)
   Total 51    
Blood group 0.675
   A 13   9 (69.2)   4 (30.8)
   B   8   4 (50.0)   4 (50.0)
   O 25 15 (60.0) 10 (40.0)
   AB None None None
   Total 46  

1Two patients were excluded from this comparison because they devel-
oped both metachronous and synchronous cancers; 2Data are expressed 
as mean ± SD; 3Tumor location. DS: Duration of symptoms; FHC: Family 
history of cancer.
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DISCUSSION
The main finding of  the current study was a rate of  
6.7% for the occurrence of  multiple cancers in a group 
of  GC patients in Poland. This rate is slightly higher 
than those reported by studies conducted in Italy, Por-
tugal, and Sweden, in which the estimated rates were 
1.9%-3.4%[9,10,19] in analyses of  groups that included 
more than 34000 patients. In a study of  more than 4500 
patients in Korea who underwent surgery for GC, Eom 
et al[8] reported an incidence of  multiple cancers of  ap-
proximately 3.4%. Luciani et al[3] looked at 1503 consecu-
tive GC patients and estimated that the overall preva-
lence of  multiple malignances was 10% and that it was 
higher in patients ≥ 70 years old compared to younger 
patients (15% vs 6%, respectively). Our findings are simi-
lar to those of  Kim et al[20], who analyzed 5778 patients 
with GC in Korea and found that 423 (7.3%) had been 
diagnosed with synchronous and metachronous double 
primary cancers.

A group of  Japanese researchers[21] reported that about 
5% of  1070 early GC patients developed multiple ma-
lignancies after surgical treatment; however, the authors 
described only metachronous tumors in their prospective 
study. Similarly, other Japanese researchers[22] reported ten 
(9.1%) patients who died due to primary cancers other 
than the original GC in a group of  109 early GC cases. 
We found that the incidence of  multiple tumors in early 
GC cases was 10.9%, which remains consistent with data 
from Asia. Because early GC patients have a longer sur-
vival and thus are more likely to develop other neoplasms, 
it seems that multiple tumors would be expected to oc-
cur more frequently in early GC patients. The data from 
Green et al[13] confirms this. The authors estimate that this 
phenomenon may affect up to 32% of  early GC patients, 
which seems to be a very high percentage considering that 
the authors analyzed only 28 patients.

Our data show that GC patients with synchronous 
neoplasms were older than those with metachronous 
neoplasms (68.0 ± 10.3 years vs 59.9 ± 11.1 years, respec-
tively, P = 0.008). However, there were no statistically 
significant differences between these two groups in terms 
of  sex, family history of  cancer, duration of  symptoms, 
tumor site in the stomach, histology, disease stage (early 
vs advanced), or blood group. This finding is consistent 
with the findings of  Dinis-Ribeiro et al[10], who analyzed 
a group of  2668 GC patients and found 78 (3.4%) cases 
with primary tumors other than GC. They also found 
that patients with synchronous neoplasms were older 
than those with metachronous neoplasms. They, too, 
found no statistically significant differences with regard 
to sex, GC location, and TNM staging. Taken together, 
these results indicate that after a diagnosis of  GC, older 
patients in particular should be investigated for second 
malignancies.

In our series, the most common types of  synchro-
nous and metachronous neoplasms were colorectal 
cancer, followed by cancers of  the lung, breast, and 
prostate. Our data seems to be similar to the findings of  
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Figure 3  Site distribution of additional primary cancers in 58 gastric cancer patients.

Table 3  Sites of additional synchronous and metachronous 
cancers in gastric cancer patients  n  (%)

Site No. tumors Metachronous Synchronous

n  = 62 n  = 39 n  = 23
Colorectal 17 (27.4)   7 (17.9) 10 (43.5)
Lung   9 (14.5)   5 (12.8)   4 (17.4)
Breast   8 (12.9)   7 (17.9) 1 (4.3)
Prostate   7 (11.3)   4 (10.3)   3 (13.1)
Lymphoma 4 (6.5) 2 (5.1) 2 (8.7)
Skin 4 (6.5) 2 (5.1) 2 (8.7)
Urinary bladder 3 (4.9) 3 (7.7)  -
Kidney 2 (3.2) 1 (2.6) 1 (4.3)
Larynx 2 (3.2) 2 (5.1) -
Non Hodgkin
Lymphoma

2 (3.2) 2 (5.1) -

Head 1 (1.6) 1 (2.6) -
Ovary 1 (1.6) 1 (2.6) -
Pancreas 1 (1.6) 1 (2.6) -
Uterus 1 (1.6) 1 (2.6) -
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others, who also reported that colorectal cancer is the 
most frequent neoplasm in GC patients with multiple 
malignancies[6,8,10,17,20,23], followed by lung, uterus, breast, 
and prostate cancers[6,8,10,11,17,24].

Our observations are somewhat surprising when one 
considers that in the Polish population, the most com-
mon type of  cancer is lung cancer, while colon and rectal 
cancer are the fourth and seventh most common types 
(according to registration of  new cases of  cancer sites 
in men). However, in women, lung cancer is the second 
most common cancer after breast cancer, while colon 
cancer is the fifth and rectal is the eighth most common 
cancer (according to registration of  new cases)[25]. The 
high incidence of  colorectal cancer in GC patients may 
be due to the same environmental factors that affect the 
gastrointestinal tract; strikingly, however, in our study 
group, none of  the GC patients had esophageal carci-
noma. In contrast, other researchers have found that the 
esophagus is one of  the more common sites for second 
primary tumors in GC patients[6,21,23]. It is difficult to in-
terpret this difference in findings among studies, because 
carcinogenesis is such a complex and poorly understood 
process. Previous anticancer therapy is considered to 
predispose patients to developing additional malignan-
cies. In the current study, 27.6% of  the GC patients with 
multiple metachronous primary cancers had been treated 
with cytotoxic agents or radiation therapy for a first 
cancer regardless of  whether GC was the first or second 
tumor.

A comparison between the groups of  patients with 
or without a second primary tumor indicated that the 
only significant differences were in blood group and age. 
GC patients with second primary tumors were more 
commonly group O than those without (56.2% vs 31.6%, 
respectively, P = 0.002). However, out of  our entire 
group of  patients with GC, only 4.8% had both blood 
group O and multiple tumors. In GC patients with mul-
tiple malignancies, more than half  were blood group O, 
27% were blood group A, and almost 17% were blood 
group B. None of  the patients were AB, although 40% 
of  the Polish population are blood group A, 32% are 
O, 19% are B, and 9% are AB. In a previous study, we 
found that of  195 GC patients, 45% were blood group A, 
27% were blood group O, 18% were blood group B, and 
10% were blood group AB[26]. Previous studies reported 
that blood group A is associated with GC[27-29]. Further-
more, Wang et al[30] indicated a significantly higher risk of  
GC in individuals with blood group A; moreover, these 
patients were more likely to be infected with Helicobacter 
pylori than individuals with other ABO blood types. 
Other studies have found associations between pancre-
atic cancer and breast cancer and blood groups[31,32]; thus, 
this may not be a random association, and it may merit 
further investigation. To the best of  our knowledge, our 
results represent the first investigation of  these associa-
tions, and they indicate that patients with GC who have 
blood group O should be controlled for the develop-
ment of  second primary tumors.

The mean age of  patients with multiple tumors was 

higher than that for patients without a second primary 
tumor (63.4 ± 11.4 years vs 59.5 ± 13.0 years, respec-
tively, P = 0.026).

Ikeda et al[17] found that patients with a second tumor 
tended more frequently to be males and elderly than 
those without a second tumor. Eom et al[8] indicated that 
the mean age of  patients and the proportion who had 
early GC were both higher in patients with a second can-
cer than in those without. Both studies were conducted 
in Asia and were carried out in larger groups.

Comparisons of  clinicopathological features other 
than age and blood groups indicated that GC patients 
with and without a second cancer did not differ in terms 
of  sex, tumor site, family history of  cancer, stage, and 
histology. Despite the lack of  statistically significant dif-
ferences between GC patients with and without a second 
tumor in terms of  family history of  cancer, one ob-
servation is noteworthy: Almost half  (49%) of  the GC 
patients with multiple malignancies reported cancer in 
their first- or second-degree relatives; almost half  (46.2%) 
of  these relatives had GC. The only previous report 
of  a similar finding came from Muela Molinero et al[19], 
who observed that 56% of  GC patients diagnosed with 
multiple malignant primary neoplasms had a history of  
cancer in first-degree relatives. In our previous study of  
a group of  218 GC patients, a positive family history of  
cancer was noted in 36% of  cases; of  these cases, 46% 
had GC[26].

In conclusion, we confirmed the phenomenon of  
multiple malignancies in a group of  GC patients in Po-
land. Specifically, we found that almost 7% of  GC pa-
tients in our population had additional neoplasms. The 
most common additional malignancies were colorectal, 
breast, lung, and prostate cancers. Based on our find-
ings, we believe that after a diagnosis of  GC, the attend-
ing physician should be vigilant and perform additional 
procedures as appropriate, such as colonoscopy, mam-
mography, chest X-ray, and abdominopelvic computed 
tomography. This may be particularly relevant for GC 
patients who are blood group O and are older.

COMMENTS
Background
The phenomenon of multiple primary neoplasms is increasingly being dis-
cussed due to the increased survival time of cancer patients after treatment and 
because of advances in diagnostic methods. It is estimated that multiple neo-
plasms affect about 10% of all cancer patients. In the study, 6.7% developed a 
total of 62 multiple primary tumors. The predominant tumor type of the second-
ary neoplasms was colorectal, followed by lung, breast, and prostate. The pres-
ent paper is one of only a few European reports, it is the only study from Poland 
to explore this subject.
Research frontiers
Gastric cancer patients may develop other primary cancers; appropriate 
preoperative and postoperative diagnostic modalities, such as colonoscopy, 
mammography, chest X-ray, and abdominopelvic computed tomography are 
thus required, particularly if patients are older and blood group O. It seems that 
future investigation will decide on their clinical suitability.
Innovations and breakthroughs
The current study shows not only the occurrence of multiple tumors in patients 
with gastric cancer, as has been reported by others, but also investigates as-
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sociations between this phenomenon and the following clinical features: blood 
groups, duration of symptoms, and family history of cancer. The results repre-
sent the first investigation of these associations, and they indicate that patients 
with gastric cancer who have blood group O should be controlled for the devel-
opment of second primary tumors.
Applications
Patients with gastric cancer patients may develop other primary tumors, par-
ticularly those who are blood group O and of advanced age. Appropriate addi-
tional preoperative and postoperative diagnostic modalities may be needed for 
patients with gastic cancer who have a higher likelihood of developing synchro-
nous and metachronous tumors.
Peer review
The authors presented the data of prevalence and clinical characteristics of 
gastric cancer patients with additional primary malignancies and found that 
patients with older age and blood O were more likely to develop other primary 
cancers beyond gastric cancers. Those findings were not reported in other simi-
lar articles. This is an interesting observations and study has been performed 
nicely. However, it would be more useful for clinical practice to find more clinical 
parameters valuable in identifying gastric cancer patients with multiple cancers.
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