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Introduction

Carcinomas of the upper gastrointestinal (GI) tract  are not among the most common tumors 
in Germany. Gastric carcinoma ranks 10th in the frequency of malignant diseases for both men and 
women. Carcinomas of the esophagus are in 13th place for men and 22nd place for women [1]. The 
incidence differs significantly between men and women for both gastric carcinoma and esophageal 

Abstract
Background: In a recent study, it was shown that patients with pT1 adenocarcinoma of the esophagus or 
stomach have a shorter survival time compared to an age- and gender-matched group from the normal 
population despite curative therapy. The reasons for the loss of expected life years (YLL) can only be 
discussed. The aim of the present evaluation is to analyze the influence of the patients’ gender on the 
results. 

Methods: The data from the aforementioned study was used for this purpose. 

Results: Of the 214 patients, 112 had pT1 carcinoma of the esophagus and 102 had gastric carcinoma. The 
male (m):female (f ) ratio was significantly (p<0.0001) different between esophageal (m:f=10:1) and gastric 
(m:f=3:2) tumors. Women (n=48) were significantly older at the time of treatment with a median age of 
69.0 (min:42.0, max:84.7) years than male patients (n=166) with a median age of 62.2 (min:18.5, max: 80.7) 
years (p<0.001). Tumor characteristics, postoperative course, 5-year survival rate and the rate of YLL were 
not significantly different between men and women. The analysis of the group of older patients (60 years 
or older) shows a relevant lower loss of expected life years for women compared to male patients. 

Conclusion: Women are significantly less likely to develop adenocarcinoma of the esophagus or stomach 
compared to men. Although the average age of onset is significantly higher for women than for men, the 
prognosis is the same for both groups. In contrast, women in the group of older patients lose no or only a 
small number of expected years of life (EYL). 
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tumors. In 2020, the number of new cases of gastric tumors was 
around 1.7 times higher for men compared to women and 3.4 times 
higher for esophageal carcinomas. Both diseases occur at an older 
age, but here too there are differences between the sexes. In general, 
the severity of the tumor disease is assessed based on the short and 
long-term prognosis. In Germany, relative 5-year survival rates are 
currently around 37% for women with gastric cancer and 34% for 
men [1]. Although the survival prospects have improved recently, 
they remain rather unfavorable compared to other cancers. This is 
because in most cases the disease is diagnosed at an advanced tumor 
stage. The situation is different for early cancers, where the 5-year 
survival rate for these tumors is 77% [2]. For most people, it makes 
a big difference whether someone dies young, around the age of 35, 
or at an advanced age, around 70 [3]. If one respects this view, from 
the perspective of healthcare system planning, a distinction must be 
made as to whether a disease typically only causes death in old age 
or at a younger age. The concept of Years of Life Lost (YLL) takes 
this into account. This concept does not simply count deaths, but 
hypothetically determines how much life is lost because of these 
deaths.

In a recent study, we investigated whether patients with a 
curatively treated early carcinoma of the upper GI tract have the same 
life expectancy as the normal population [2]. The results showed that 
despite total removal of the primary tumor and any metastases in the 
adjacent lymphatic vessels, the life expectancy of these patients was 
reduced compared to a sex- and age-matched population. 

Studies on the question of whether sex has an influence on the 
prognosis of patients with these tumors show varying results [4-7]. 
Benign and malignant diseases of the upper GI tract show gender-
specific differences. The frequent gastroesophageal reflux disease is a 
prime example: men have an erosive reflux disease more often than 
women and are also younger at the time of onset [8]. The female 
hormone status influences the localization and histopathology 
of adenocarcinoma of the esophagogastric junction and gastric 
carcinoma [9]. Liatsou et al. performed a systematic review about 
the role of sex disparities in survival of patients who underwent 
esophagectomy for esophageal cancer [10]. The results showed a 
tendency for better survival in women. The authors conclude that 
more studies are necessary for better understanding the role of sex in 
these tumor entities. 

The aim of this study is to describe the influence of sex on life 
expectancy, taking into account the patient’s age at the time of 
treatment. The data from the above-mentioned study are used for 
this purpose [2].

Patients and Methods

Patients

A total of 214 patients with pT1 adenocarcinoma of the stomach 
(GAC) or esophagus (EAC) were included in the study. A detailed 
description of the patient population can be found in the above-
mentioned publication [2]. 

Therapy

All patients were treated surgically. Patients with GAC (n=102) 
underwent either total gastrectomy or subtotal gastrectomy with 
corresponding lymphadenectomy. For patients with EAC (n=112), 
the treatment of choice was esophagectomy with reconstruction 
through the raised stomach.

Statistics

Frequency distributions were tested for significance using the 
Chi-square test or Fisher’s Exact test. The Kruskal-Wallis test was 
used to compare continuous variables. Univariate survival analysis 
was conducted according to the Kaplan-Meier method, and survival 
curves were compared with the log rank test. Multivariate analysis 
was performed with the Cox-regression method. Prognosis was 
analyzed including postoperative mortality (90-day mortality). The 
patients of the study group with early cancer and complete resection 
had the very best prerequisites for a curative approach, which means 
long-term freedom of cancer. This encourages the comparison to the 
life expectancy of the age-and gender-adapted normal population 
(control group). To evaluate the number of years of life, a person 
loses as consequences of dying early (YLL), we documented the 
number of expected years of life (EYL) for each patient. The EYL 
calculation was based on data from the Federal Statistical Office 
of Germany (Destatis) GENESIS V3.1. 2020 [11]. The EYL was 
calculated for the date of surgical therapy according to the age 
and sex of each patient and then registered. We used the average 
life expectancy (period life table) by years, sex, and completed age 
based on the year 2020. Details of calculation of this estimation are 
described in GENESIS [11]. 

Results

Demography and histopathology 

The study included 214 patients with a median age of 63.4 
(min:18.5, max: 84.7) years. Women (n=48) were significantly 
older at the time of treatment with a median age of 69.0 (min:42.0, 
max:84.7) years than the male patients (n=166) with a median 
age of 62.2 (min:18.5, max: 80.7) years (p<0.001). Patients with 
GAC (n=102) were significantly older with a median age of 65.5 
(min:21.9, max:84.7) years compared to EAC patients (n=112) with 
61.3 (min:18.5, max:80.7) years (p=0.031). Analyzing the age and 
sex relation for the different tumor locations, the median age for 
male patients with GAC (n=64) was 64.2 (min:21.9, max:78.4) 
years and for female patients with GAC (n=38) was 69.6 (min:41.9, 
max:84.7) years (p=0.032). The median age for male patients with 
EAC (n=102) was 60.2 (min:18.5, max:80.7) years and for female 
patients with EAC (n=10) was 68.0 (min:49.3, max:80.1) years 
(p=0.044). The later age of onset of the disease in women particularly 
affected the group of older patients (≥ 60 years). Figure 1 shows the 
differences between men and women in the age groups. The most 
important tumor characteristics are listed in (Table 1). Women are 
significantly less frequently affected by these tumors compared to 
men. This applies both to EAC with a sex ratio of male:female= 10:1 
and to GAC with male:female=3:2. 

Prognosis

The short- and long-term results did not differ significantly 
between the sexes (Table 2). The 90-day postoperative mortality 
was 3.3%. The median survival for all patients was 12.3 (95%CI 
= 10.9-13.9) years. Multivariate analysis of prognosis including the 
factors’ location (GAC vs. EAC), age groups (<60 vs. 60 years or 
older), sex (male vs. female), pT-category (pT1a vs. pT1b), and 
pN-category (pN0 vs. pN+) showed that patient age and pN+ 
significantly influenced the total prognosis (age <60 vs. ≥60y: H.R. 
= 2.58, 95%CI = 1.78-3.91, p < 0.0001; pN0 vs. pN+: H.R. = 1.73, 
5%CI = 0.46-0.94, p = 0.024). 
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Figure 1. Comparison of age for 214 patients at the date of surgical therapy for early adenocarcinoma of the esophagus or stomach between males 
(n=166) and females (n=48) for older and younger patients. (y: Years; p: Value of significance).

 n 

Males 

 n (%)

Females 

n (%)

Significance

p

All patients 214 166 (77.6%) 48 (22.4%) -

Tumor location

 EAC

 GAC

112

102

102 (91.1%)

 64 (62.7%)

10 (8.9%)

38 (37.3%)

<0.0001

pT-category

 pT1 mucosa

 pTb submucosa

 90

 124

 75 (83.3%)

 91 (73.4%) 

15 (16.7%)

33 (26.6%)

n.s.

pN-category

 pN0

 pN+

 181

 33

138 (76.2%)

28 (84.8%)

43 (23.8%)

5 (15.2%) 

n.s.

Table 1. Tumor characteristics of 214 patients with early adenocarcinoma of esophagus or stomach comparing males and females. 

EAC: Adenocarcinoma of the Esophagus; GAC: Gastric Adenocarcinoma; p: Value of significance; n.s.: Non significance

All patients Males Females Significance

p

n 214 166 (77.6%) 48 (22.4%) -

90-day mortality n=7 (3.3%)  n=6 (3.6%) n=1 (2.1%) n.s.

2-year survival rate 89.7% 89.8% 87.5% n.s.

5-year survival rate 76.6% 76.5% 77.1% n.s.

Patients died during follow-up

n 145 102 (70.3%) 43 (29.7%)

YLL

Median and 25% - 75% PC

8.0 years

2.0 – 13.0 years

8.1 years

3.2 -14.5 years

7.0 years

-0.6 – 13.0 years

n.s.

Table 2. Postoperative course of 214 patients with early adenocarcinoma of the esophagus or stomach comparing males and females. 

YLL: Years of Life Lost; PC: Percentile; p: Value of significance; n.s.: Non significance
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Years of life lost (YLL) 

Overall, 145 patients (68%) of the study cohort died during the 
follow-up period. For each patient of this subgroup, we calculated 
the YLL as the number of life years lost as a consequence of dying 
earlier compared to the life expectancy of the normal population. 
The median YLL for this group was 8.0 (95%CI = 6.0-9.1) years. 
A comparison between men and women shows that women have 
a lower number of YLL overall. However, the difference is not 
significant (Table 2). In the group of older patients (60 years or 
older), there is a considerably lower loss of expected life years for 
women compared to men. A more detailed look at the individual 
age groups shows that the advantage for women increases with age 
(Figure 2). Thus, in the age group of 70 years or older, for women 
is no loss of life years to be expected, while men live a median of 5.4 
years shorter than expected.

Discussion

The results of the present evaluation show that women who are 
diagnosed with early cancer of the upper GI tract late in life can 
expect little or no loss of life years. The number of YLL is quite 
different compared to men of the same age. This raises the question 
of the importance of this result. 

It is known that women are significantly less likely to develop 
AC of the esophagus or stomach than men [12]. The search for 
the causes of these differences is the subject of current research. 
Adenocarcinomas in the gastrointestinal junction (AEG tumors) 
are among the carcinomas with increasing incidence in western 
industrialized nations [13-15]. Due to the lack of screening programs 
in Western countries, these carcinomas are mostly diagnosed at an 
advanced stage. The data for Germany show a proportion of early 
carcinomas of the esophagus of around 13% and of the stomach of 
20% for both men and women [1]. The gender ratio in the group 
of patients with early carcinoma does not differ either in the data 
of the cancer registry or in the cohort studied here. It can therefore 
be assumed that the selection of the patient population - early 
carcinomas - does not significantly influence the difference in YLL 
between the sexes. 

Early carcinoma for this tumor entity is defined according to the 
extent of the primary tumor and the detection of any metastases based 
on the UICC/AJCC TNM criteria [16]. In our study the diagnosis 
of early EAC or GAC means that a tumor has been diagnosed with 
pT1a or 1b, N0 or N+, M0). This assessment was made after removal 
of the primary tumor including an adequate lymphadenectomy and 
histopathological examination of the specimen, with the prefix p 
marked. 

A distinction was made between tumors infiltrating the mucosa 
(pT1a) and those infiltrating the submucosa (pT1b). All patients 
included in this study had an indication for surgical therapy and the 
tumor and regional lymph nodes could be removed accordingly - R0 
resection. It follows that the results could also apply primarily to 
this group of patients. However, various studies have shown that the 
long-term results for these pT1 carcinomas after adequate indication 
for endoscopic or surgical treatment do not differ between the forms 
of treatment [17,18]. The number of YLL for this tumor entity has 
been little studied to date. A study from Sweden was able to show 
that life expectancy was also reduced for patients who were still 
alive 5 years after successful tumor therapy due to a tumor of the 
esophagus [19]. This effect was much more pronounced for men 
than for women. However, all tumor stages were included in this 
study and not just early carcinomas.

In our study, we assumed that after successful tumor removal 
and without further stressful tumor therapy, the life expectancy for 
these patients should not differ from the corresponding normal 
population. Based on the actual study results, there appear to be other 
factors that can influence life expectancy. These are either parameters 
that have already led to the tumor disease or influences that are 
caused by the therapy. In the present evaluation, we particularly 
analyzed the role of gender in this tumor disease. For both tumor 
entities, women are less likely to develop the disease than men. Some 
studies show a better prognosis for women with gastric or esophageal 
carcinoma compared to men [4,5,7,20]. However, all tumor stages 
were usually included in these studies. In a recent Japanese study, 
patients were analyzed separately according to early and advanced 
stage and the results showed a significantly better 5-year survival rate 

  

 

 

Figure 2. Comparison of years of life lost (YLL) for 145 patients dying during follow-up after surgical therapy for early adenocarcinoma of the upper 
GI-tract between males (n=102) and females (n=43) for different age groups. (y=years).
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for women with “localized tumor without LNM” compared to male 
patients [20]. Hormonal influences of e.g. estrogens in the different 
stages of life are cited as possible reasons for such differences [21]. 
The data from Asian countries are not always easily comparable 
with the treatment results from Western industrialized nations 
due to differences in tumor pathology or the existence of screening 
programs, different treatment options and the like [22]. 

Our analysis shows that the late age of onset in women in 
particular prevents patients from losing EYL. In an analysis of the 
Surveillance, Epidemiology, and End Results (SEER) database 
of early gastric cancers, it was shown that the risk of lymph node 
metastasis (LNM) decreases with increasing age and that women 
have a lower overall risk of LNM compared to men [23]. In the 
patient population we examined, the rate of LNM was also lower in 
women (10%) than in men (17%), which was not significant due 
to the small number of cases. The influence of age on the frequency 
of LNM could not be demonstrated in these patients. Only young 
patients <50 years of age were diagnosed with LNM more frequently 
than older patients [2].

The advantage that older female patients with adenocarcinoma 
in the upper GI tract have due to the small loss of potential years of 
life can only be tried to explain. Women generally pay more attention 
to their health. AC in the esophagus or stomach can be caused by 
an unhealthy diet or lifestyle which may differ between the sexes. 
And when symptoms occur, women are more likely to see a doctor. 
A population-based study showed that women with heartburn were 
more likely to see a doctor and take appropriate medication than 
men suffering from the same symptoms [24]. 

The results discussed here are based on a small number of 
patients and may therefore lead in the wrong direction. Studies with 
larger numbers of cases are therefore necessary in order to better 
assess possible influencing factors.

Conclusion

The available data show that older female patients with early 
adenocarcinoma of the esophagus or stomach have little or no loss 
of expected life years. Men of the same age with this diagnosis lose a 
median of 5.4 years of life expectancy. The high rate of YLL should 
lead to considerations as to what meaningful prevention could look 
like, especially for men. For older women diagnosed with early 
carcinoma of the upper GI tract, information about the low loss 
of life expectancy is better information than the tumor-specific 
probability of survival.
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