
ABSTRACT

Objectives: we analyzed the characteristics of patients with
gastric tumors diagnosed with multiple malignant primary neo-
plasm (MMPN) in the Health District of León.

Material and methods: using the information in the Tumor
Registry at León Hospital patients selected were those with gastric
neoplasms diagnosed between 1993 and 2002. A follow-up was
performed until December 31, 2004, and the characteristics of
patients diagnosed with a second neoplasm were analyzed.

Results: MMPN prevalence was 1,96%; 56% of patients had
a history of cancer in first-degree relatives. The most frequent sec-
ond neoplasms were digestive (26%) and urologic (21%); 87% of
patients were diagnosed with a second neoplasm within the first
two years. No significative differences in survival were observed
among patients with synchronous or metachronous MMPN.

Conclusions: MMPN in patients with gastric neoplasms is a
relevant problem. While external carcinogenic agents could act as
promoters in the development of second neoplasms, these pa-
tients seem to have a genetic background favoring the develop-
ment of MMPN. Secondary prevention is the best measure to
avoid MMPN development.
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INTRODUCTION

The first author who used the concept of multiple ma-
lignant primary neoplasm (MMPN) was Bilroth in 1889
(1). The presence of two or more neoplasms in the same
patient, which was initially considered a curiosity of na-
ture, is nevertheless an increasingly frequent finding of
great importance, and has been considered one of the
most frequent late complications in oncologic patients
(2,3).

In fact the National Tumor Registry indicates that the
risk of second neoplams in oncologic patients is 1,29
times versus the general population, which means that
3-10% of oncologic patients will develop a second neo-
plasm in their lifetimes (4).

In patients with a gastric neoplasm there is also an in-
creased risk of second tumor, mainly during the first year
after the diagnosis of the index neoplasm, with an impor-
tant decrease in survival (5).

Nevertheless, few studies exist of MMPN in patients
with gastric cancer, in most instances with small numbers
of patients, and occasionally with contradictory informa-
tion, which makes knowledge on this condition a difficult
task in this patient subgroup.

The aim of the present study is to describe the charac-
teristics of patients with gastric neoplasms who were di-
agnosed with MMPN in the health area of León (Spain)
during the first decade of Tumor Registry operation in
our hospital, as well as to analyze the impact on survival
in these patients, indicating those variables that should
have prognostic value.

PATIENTS AND METHODS

The Tumor Registry at León Hospital gathers informa-
tion on all incidental cases occurred in the health area of
León from 1993 on; this area has a population of 366,910
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inhabitants, of whom 331,635 are attended by Servicio de
Salud de Castilla y León (SACYL). A retrospective study
was performed in which all patients diagnosed with gas-
tric neoplasm by SACYL between 1993 and 2002 were
included. The Registry’s quality indicators at that time
are comparable to those observed in registries in other
countries (6), with the percentage of cases with histologi-
cal monitoring being 95,56%.

We selected all those patients with gastric neoplasms
that were diagnosed with a second neoplasm during fol-
low-up, which was completed on December 31, 2004. We
excluded all patients whose seconds neoplasms were skin
baso/spino-cellular tumors, as well as those diagnosed
with some malignancy before the study period. Warren
and Gates criteria were used (7), according to which: a)
both neoplasms had to be different and separated by
healthy tissue; b) both neoplasms had to be histologically
different; and c) the possibility of metastasis must be ex-
cluded. Tumors were considered synchronous when diag-
nosed in a period shorter than or equal to six months, and
metachronous if the interval to diagnosis was longer than
six months.

The following variables were included: age, alcohol
consumption (in grams/day), tobacco use (in packs of
cigarettes/year), family history of cancer in first-degree
relatives, life style (urban or rural), date of diagnosis, lo-
cation and histological type (according to the IDC-9 clas-
sification), stage and treatment received for each neo-
plasm, time interval between neoplasms, and the cause
and date of death, if appropriate. Date of diagnosis was
defined as the date when a histological report confirmed
the diagnosis with cancer. Likewise, the place of residen-
cy was considered urban when the number of inhabitants
was higher than 10,000 and rural when the above-men-
tioned number was lower. To analyze the stage of each
neoplasm a functional classification was used with three
stages: local extension, node involvement, and metasta-
sis. As for treatment, we noted if the patient had received
surgery, chemotherapy, radiotherapy, or support therapy
only.

For follow-up patient records were reviewed, as
were all entries in the Tumor Registry. It Patients or
their direct relatives were contacted to rule out patient
admission or death in other centers or patient demise in
their homes.

The statistical analysis was performed using SPSS
v11.0. Results for quantitative variables are expressed as
median or mean values ± standard deviation. For qualita-
tive variable comparisons between groups we used χ2 or
Fisher's exact test when necessary, and for quantitative
variables we used Student’s T-test. Significance was con-
sidered for p < 0,05. To estimate survival we used the Ka-
plan-Meier method, and for survival curve comparisons
we used logarithmic ranges. Later a multivariate analysis
was performed using Cox's regression, and we consid-
ered only significant variables, with colinearity being ex-
cluded.

RESULTS

Characteristics of patients with MMPN

During the period between 1993 and 2002, 1,170 pa-
tients with gastric tumors were diagnosed in the health
area of León, of which 23 (1,96 %) developed an MMPN
during the study period. Of these, 12 patients (52,2%)
had a metachronous neoplasm, and 11 (47,8%) synchro-
nous neoplasms. Crude incidence was 1,44 cases/100,000
inhabitants and year. Cumulative adjusted incidence was
0,55 cases/100,000 inhabitants and year. Cumulative
mean incidence was 3,97 cases/1000 patients and year.

Mean age for these patients was 74 ± 8 years (50-92),
with a median of 74 years; 78,3% were males, 69,6% were
smokers or ex-smokers, and 60,9% drank at least 20 g/day
of ethanol. In all 60,9% of patients came from rural areas,
and the rest lived in urban areas; 56,5% of patients had a
family history of cancer in first-degree relatives, with diges-
tive neoplasms such as gastric cancer being most common
(Fig. 1). Patients with metachronous MMPNs were 7 years
younger at diagnosis with gastric cancer, and had a higher
rate of urologic cancers in first-degree relatives versus pa-
tients with synchronous MMPNs (Table I).

All gastric neoplasms were adenocarcinomas. In patients
with synchronous MMPNs the procedure selected was con-
servative or palliative versus patients with metachronous
MMPNs, who in all cases were treated with potentially cu-
rative procedures for their gastric neoplasm (Table II).

Second neoplasms most frequently associated

Average time between diagnoses of first tumor and
second neoplasm was 10 ± 14 months (0-60), with a me-
dian of 8 months. Considering metachronous cases, the
average interval was 20 ± 14 months (8-60), and the me-
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Antecedentes familiares oncológicos.



dian was 14 months; in the case of synchronous tumors
the average interval between neoplasms was 0 ± 1 month
(0-3), and the median was 0 months.

Overall, second neoplasms more frequently diagnosed
included digestive (26,1%) and urologic (21,7%) tumors;
54,5% of synchronous NPMMs were digestive (all of
them colorectal tumors); for metachronous MMPNs no
clear predominance was observed regarding location
(Fig. 2). The most frequent association was gastric ade-
nocarcinoma-colorectal adenocarcinoma (26,1%). Table
III summarizes the locations of diagnosed second neo-
plasms.

In all, 60,9% of patients had been diagnosed with their
second neoplasm within 12 months, whereas 87,3% were
diagnosed within 24 months after their diagnosis with a
gastric tumor.

Table IV lists stage and treatment for second neo-
plasms. At the time of diagnosis 21,7% of patients had re-
gional extension, whereas 4,3% had developed metas-
tases (to the liver). No significant differences were
observed in type of treatment received between synchro-
nous and metachronous MMPNs.

Survival of patients with MMPN

The survival of patients with metachronous MMPN at
the end of the follow-up period was 27,3%, higher than
that of patients with synchronous NPMM, which had all
died within 24 months of follow-up. Average survival for
patients with synchronous MMPN was 9 ± 3 months,
whereas that for patients with metachronous MMPN was
19 ± 5 months. Nevertheless, no significant differences
were observed in the Kaplan-Meier analysis, though
these came close to statistical significance (Fig. 3).

After a multivariate analysis using Cox's regression
the only variable with prognostic value that turned out to
be statistically significant was therapeutic abstention in
the second neoplasm (RR 3,32 with a 95% CI of 1,27-
8,62; p 0,01). In patients selected for palliative treatment
the probability of death increased by 332%.
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Table I. Epidemiologic characteristics of patients

Synchronous Metachronous
MMPN MMPN p value
(n = 11) (n = 12)

Age 78 ± 8 70 ± 7 p < 0.05
Sex (male/female) 9/2 9/3 pNS
Smokers 7 (63.6%) 9 (75%) pNS
Alcohol consumption 7 (63.6%) 7 (58.3%) pNS
Family history of cancer 4 (36.4%) 9 (75%) p < 0.05
Urban life 8 (72.7%) 6 (50%) 0.02

Table II. Stage and treatment of each neoplasm

Synchronous Metachronous
MMPN MMPN p value
(n = 11) (n = 12)

Stage of gastric neoplasm
Local 8 (72.7%) 9 (75%) pNS
Regional extension/metastases 3 (27.3%) 3 (25%) pNS

Treatment of gastric neoplasm
Surgery 6 (54.5%) 12 (100%) p < 0.05
Chemotherapy 1 (9.1%) 1 (8.3%) pNS
Palliative treatment 5 (45.5) 0 p < 0.05

Stage of second neoplasm
Local 4 (36.4%) 6 (50%) pNS
Regional extension/metastases 7 (63.6%) 6 (50%) pNS

Treatment of second neoplasm
Surgery 4 (36.4%) 7 (58.3%) pNS
Radiotherapy 0 3 (25%) pNS
Chemotherapy 2 (18.2%) 1 (8.3%) pNS
Hormone therapy 0 2 (16.7%) pNS
Palliative treatment 6 (50%) 2 (16.7) pNS
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Fig. 2.- Distribution of second neoplasms by location.
Distribución de las segundas neoplasias agrupadas por localización.

Table III. Distribution of second neoplasms

Synchronous Metachronous
Location MMPN MMPN Total

(n = 11) (n = 12) (n = 23)

Colorectal 5 (45.5%) 0 5 (21.7%)
Multiple myeloma 2 (18.2%) 1 (8.3%) 3 (13%)
Prostate 0 2 (16.7) 2 (8.7%)
Lung 1 (9.1%) 1 (8.3%) 2 (8.7%)
Renal 2 (18.2%) 0 2 (8.7%)
Skin 0 2 (16.7%) 2 (8.7%)
Breast 0 2 (16.7) 2 (8.7%)
Liver 1 (9.1%) 0 1 (4.3%)
Larynx 0 1 (8.3%) 1 (4.3%)
Chronic lymphatic leukemia 0 1 (8.3%) 1 (4.3%)
Pharynx 0 1 (8.3%) 1 (4.3%)
Bladder 0 1 (8.3%) 1 (4.3%)



DISCUSSION

In the last few decades the incidence of MMPN has in-
creased, which has been related to the improved survival
of oncologic patients, the oncogenic effect of chemother-
apy and radiotherapy, the increased number of external
carcinogenic agents, and a better control of the oncologic
population by means of tumor registries (8). Neverthe-
less, while MMPN has been known for more than one
century, little is known about potential risk factors in
their etiology, and important controversies exist regard-
ing their incidence. This is largely due to the different cri-
teria chosen to select patients, geographical variability,
and patient origin (clinical or autopsy series) (1,9).

In our study the most widely accepted criteria were
chosen for the definition of MMPN (2,9), and in spite of
the use of indirect information from our Tumor Registry
an exhaustive review of clinical records for the patients
selected was later performed, and all of them were con-
tacted. The methodology applied in the selection of cases
has possibly sacrificed some cases that other works in-
cluded. Nevertheless this methodology has allowed like-
wise a more realistic view of the problem, having elimi-
nated those cases diagnosed by radiological conjunction,
those with malignant neoplasms before the study period,
and second skin baso/spino-cellular neoplasms; we chose
to eliminate this type of neoplasms for their high preva-
lence and virtually nil implication for prognosis, which
eliminates a possible bias in data interpretation.

Information on the incidence of MMPN in patients with
gastric neoplasms from previous studies is very variable,
and ranges between 1,9 and 13,4% (10,11). These wide
differences seem to relate to the criteria chosen to diagnose

MMPN, and the procedence of studies, since in autopsy
series the effect is bigger because of latent neoplasms
(1,12). The incidence of MMPN in our series is in the low-
er part of this range of frequencies. Likewise our study
shows that 0,39% of patients diagnosed with gastric neo-
plasm are then later diagnosed with MMPN every year.

Second neoplasms have been related to age (13). Syn-
chronous MMPN is usually thought to  relate to patient
intrinsic factors, whereas metachronous MMPN is related
to external carcinogens. For this reason patients with syn-
chronous MMPN are younger at diagnosis (14).  Mean
age in our series is high, similar to previous studies; nev-
ertheless, patients with metachronous MMPN were sig-
nificantly younger than patients with synchronous
MMPN. Follow-up for oncologic patients possibly al-
lows early detection of second neoplasms (15). The high
frequencies of alcohol consumption and tobacco smoking
were to be expected, as the importance of these agents in
the etiology of gastric neoplasms or second neoplasms is
well known.

The high prevalence of oncologic family antecedents
among patients with MMPN is of great relevance; never-
theless, a great variability is observed in this information
due to methodological differences amongst studies (16).
In patients with gastric neoplasms who were diagnosed
with MMPN, Morita et al. (17) found a prevalence of on-
cologic family history of 27%, some 15% higher than
that of patients with isolated gastric neoplasms. In our se-
ries 56,5% of patients had antecedents in first-degree rel-
atives, and of these 38,5% had a positive history of diges-
tive cancer. While we do not know the prevalence of
oncologic family antecedents in the population with soli-
tary tumors, this information is higher than that from oth-
er series (16,18,19).

The most frequent locations of second neoplasms in pa-
tients with gastric cancer diagnosed with MMPN are, in or-
der of frequency: colorectal, uterus, esophagus, breast, and
lung (20-22). Our series partly followed this trend, and a
high proportion of second tumors were digestive (mainly
colorectal) neoplasms. Nevertheless the frequency of sec-
ond urologic neoplasms turned out to be high (21,7%).

The risk of a second neoplasm is independent from the
first tumor’s stage. All oncologic patients have to be fol-
lowed because of their potential for tumor relapse or sec-
ond cancer development. A number of previous studies
have demonstrated that an important number of MMPNs
are diagnosed late, sometimes decades after the diagnosis
of the first tumor (9,23). Nevertheless, in patients with
gastric cancer half of second neoplasms are diagnosed
during the first year, and the rest during the first five
years (12,24). Possibly, the lower survival of patients
with gastric neoplasm, as well as the lower frequency of
therapies with oncogenic potential (chemo- or radio-ther-
apy) and the milder diagnostic aggressiveness in patients
with advanced stages or associated morbidity, explain
this information. The information in our series is similar
to that reported by previous studies, with 60,9% of
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MMPNs being diagnosed during the first year and 87,3%
of cases being diagnosed within the first two years.

Controversy exists about the prognosis of patients with
synchronous and metachronous MMPN, though a majority
of studies indicate that the prognosis of patients with
metachronous MMPN is better (25). Nevertheless many
limitations exist at the time of assessing these studies. This
way, the date of diagnosis with the first tumor is taken for
reference, ignoring the disease-free interval to the diagnosis
of the metachronous tumor (26). Another problem, as Ikeda
et al. (27) suggested, is that patients diagnosed with
metachronous MMPN are those whose first neoplasm had a
better prognosis. Data from our series allows the statement
that survival for these patients do not depend on whether
MMPN is synchronous or metachronous, as in the series by
Cosme et al. (12). Nevertheless, in our series, the stage of
the second neoplasm did not behave as a prognostic vari-
able, in contrast to results obtained by Cosme et al. (12).
The only significant variable in the multivariate analysis of
our series was therapeutic intent, as a palliative approach
was related to a poorer prognosis. 

For the prevention of second neoplasms in the diges-
tive tract avoidance of carcinogen consumption or expo-
sure (alcohol and tobacco) is recommended, as is the
identification of the population at risk, and patient fol-
low-up, together with a bronchoscopy or gastroscopy
study once the index neoplasm is diagnosed (13). Never-
theless, the use of tests to detect second neoplasms early
is controversial, since many authors think that there are
many patients to control, and few neoplasms are eventu-
ally diagnosed (3,12). In fact, in our series, the low num-
ber of patients with metachronous neoplasms does not
justify the indication of any test in terms of cost/benefit
in such a wide oncologic population.

However, our study has important limitations. First, it is
a retrospective study using information from our Tumor
Registry, where no prospective withdrawal of information
has been carried out. In an attempt to make up for this limi-
tation a thorough review of patient records was undertaken,
and information was when possible confirmed using a
phone survey. Secondly, the number of cases of MMPN is
small, and thus important statistical limitations exist.

Finally, in patients with gastric cancer, MMPN repre-
sents a relevant concern involving nearly 2% of cases. The
presence of a positive family history for cancer likely plays
a predisposing role in these patients. Further studies with a
greater number of patients with MMPN and gastric neo-
plasms are needed. Secondary prevention is the best mea-
sure to avoid the development of second neoplasms.
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