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Abstract
BACKGROUND 
Detailed information on metastatic patterns in of patients with esophageal and 
gastric cancer is limited. Early recognition of metastases is important to avoid 
futile locoregional treatments. Furthermore, knowledge on metastatic patterns is 
necessary for further development of personalized treatment modalities.

AIM 
To gain insight into the metastatic pattern of gastroesophageal cancer.

METHODS 
A nationwide retrospective autopsy study of 3876 patients with adenocarcinoma 
(AC) or squamous cell carcinoma (SCC) of the esophagus or stomach between 
1990 and 2017 was performed. Only patient with metastases were included for 
analysis. The metastatic pattern was analyzed according to the primary tumor 
location and histological subtype.

RESULTS 
Metastatic disease was found in 268 esophageal and 331 gastric cancer patients. In 
esophageal cancer, the most common metastatic locations were liver (56%), 
distant lymph nodes (53%) and lung (50%). Esophageal AC showed more 
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frequently metastases to the peritoneum and bone compared with esophageal 
SCC. In gastric cancer, the most common metastatic locations were distant lymph 
nodes (56%), liver (53%) and peritoneum (51%). Intestinal-type AC of the stomach 
showed metastases to the liver more frequently, whereas metastases to the bone, 
female reproductive organs and colorectum were observed more frequently in 
diffuse-type gastric AC.

CONCLUSION 
This study showed differences in metastatic patterns of patients with esophageal 
and gastric cancer according to the primary tumor location and histological 
subtype.

Key Words: Esophageal cancer; Gastric cancer; Metastases; Histology; Gastroesophageal 
junction; Adenocarcinoma; Carcinoma; Squamous cell
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Core tip: In this nationwide retrospective autopsy study, the metastatic pattern of 599 
patients with metastases of primary adenocarcinoma or squamous cell carcinoma of the 
esophagus or stomach were evaluated. Differences in metastatic patterns of these 
patients were found according both to the primary tumor location as well as the 
histological subtype. This study provides robust data regarding metastatic patterns in 
esophageal and gastric cancer patients. Knowledge of metastatic patterns is helpful 
during preoperative staging, follow-up and in future research.

Citation: Verstegen MHP, Harker M, van de Water C, van Dieren J, Hugen N, Nagtegaal ID, 
Rosman C, van der Post RS. Metastatic pattern in esophageal and gastric cancer: Influenced by 
site and histology. World J Gastroenterol 2020; 26(39): 6037-6046
URL: https://www.wjgnet.com/1007-9327/full/v26/i39/6037.htm
DOI: https://dx.doi.org/10.3748/wjg.v26.i39.6037

INTRODUCTION
In 2018, over 570000 esophageal cancer and over 1000000 gastric cancer cases occurred 
globally, respectively the 6th and 3rd leading cause of cancer related death[1,2]. Over the 
last decade, peri-operative treatment modalities for patients with potentially curable 
esophageal or gastric cancer have improved. In the Netherlands, most patients with 
locally advanced esophageal cancer are treated with neo-adjuvant chemoradiotherapy, 
followed by resection[3]. Patients with potentially curable gastric cancer are treated 
with peri-operative chemotherapy and resection[4,5]. Despite the fact that these 
treatment modalities resulted in improved overall survival, the prognosis of patients 
with gastric or esophageal cancer is still dismal mainly due to the high incidence of 
locoregional recurrence and distant metastases. Moreover, up to 50% of gastro-
esophageal cancer patients present with metastatic disease at time of diagnosis[6,7]. 
Early recognition of metastases is important to avoid futile locoregional treatments. 
There is a wide variability in the timing, location and extent of metastatic disease. In 
order to optimize pretreatment evaluation of patients and to ensure adequate 
surveillance, it is essential to know more about the metastatic pattern occurring in this 
patient group.

Metastases of esophageal cancer are most frequently seen in the liver, lung and 
distant lymph nodes[8-10]. The most common metastatic sites of gastric cancer are the 
liver, peritoneum and distant lymph nodes[11,12]. There are limited studies reporting on 
differences of the metastatic spreading according to the primary tumor location, for 
example, upper esophageal vs distal esophageal cancer or cardia vs non-cardia gastric 
cancer[9,12]. Few studies reported data on differences in metastatic site according to 
histological subtype[8,9,11,12].

As upper gastrointestinal tract tumors are a heterogenous group, further 
improvement of survival probably lies within a more personalized treatment strategy. 
Therefore, it is important to attain deeper knowledge on the different patterns of 
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metastatic spreading and the factors that are instrumental in the determination of 
these patterns. The aim of this study is to gain insight into the location of metastases 
and the metastatic pattern according to the primary tumor site and the histology of the 
primary tumor.

MATERIALS AND METHODS
Study design 
A nationwide retrospective review was conducted of pathological records of patients 
diagnosed with esophageal or gastric cancer who underwent autopsy between 1990 
and 2017. Patients were selected from the nationwide network and registry of 
histopathology and cytopathology in the Netherlands (PALGA)[13]. In the Netherlands, 
post-mortem examination is performed at the request of the family or treating 
physician with consent of the family and is carried out by a pathologist. All autopsies 
included in this study were performed in order to obtain information on the medical 
status of the deceased or to determine the exact cause of death. This type of study does 
not require approval from an ethics committee under Dutch law.

Inclusion and exclusion criteria 
Patients with a history of esophageal or gastric cancer who underwent autopsy were 
selected from the Dutch pathology registry (PALGA). Only patients with a history of 
esophageal or gastric cancer with metastases, or those who were diagnosed with 
metastatic esophageal or gastric cancer during autopsy, were included. Patients with a 
primary diagnosis of a premalignant lesion, (i.e. dysplasia and in-situ carcinoma), 
neuroendocrine neoplasm, mesenchymal tumor, lymphoma or metastases from 
elsewhere to the esophagus or stomach were excluded. Incomplete autopsies were 
excluded. Patients were excluded if the location of the metastases could not be 
retrieved from the records.

Study characteristics and outcome parameters 
Gender, date of autopsy, age at autopsy, type of autopsy (body or body and brain), 
location of primary cancer (proximal esophagus, mid esophagus, distal esophagus 
[incl. gastro-esophageal junction (GEJ)], proximal stomach (i.e. cardia and fundus), 
stomach corpus, distal stomach (i.e. antrum, pylorus and linitis plastica), number of 
metastases and location of metastases were recorded. The histological type of 
carcinoma was recorded according to the World Health Organization and Laurén 
classification. In case of adenocarcinoma not otherwise specified, the carcinoma was 
assigned to the intestinal-type adenocarcinoma group. In case of metastases to the 
abdominal organs, records where thoroughly screened whether it was a peritoneal 
metastasis rather than an organ specific metastasis.

Statistical analysis 
Statistical analyses were performed with the statistical software package IBM SPSS 
Statistics for Windows, version 22.0 (IBM Corp., Armonk, NY, United States). For 
dichotomous data, frequencies are presented. Continuous data are presented as mean 
and range. Values are compared by the chi2-squared test. All tests of significance were 
two-tailed: P values of < 0.05 were considered to be significant.

RESULTS
A total of 3876 autopsy records were initially retrieved in this study: Esophageal 
cancer was diagnosed in 1686 cases, gastric cancer in 2190 cases. We excluded 3277 
patients from further analysis, since they did not have metastatic disease (n = 2919), 
tumor type was not specified (n = 7) or patients did not have a primary 
gastroesophageal carcinoma (n = 351). The remaining 599 patients were included in 
our analysis; 268 (45%) patients had primary esophageal and 331 (55%) gastric 
carcinoma. Two hundred four patients (34.1%) underwent a resection. The mean age 
of patients at diagnosis was 66 years (range 25-94 years) and age of patients at death 
was 67 years (range 25-94 years). In only 28 (5%) cases the neurocranium was 
examined. The mean number of metastatic locations per patient was 3 (SD 1.86) and 
21% of the patients had only one metastasis at the time of death.

Of the 268 esophageal cancer patients with metastatic disease, 62% had AC (167 
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cases) and 38% SCC (101 cases). AC was subdivided into intestinal-type (144 cases, 
86%) and diffuse-type AC (23 cases, 14%). The 331 gastric adenocarcinoma patients 
were categorized as diffuse-type (including signet-ring cell carcinoma) in 37% (122 
cases) or intestinal-type AC in 63% (209 cases). Clinicopathological data of metastatic 
esophageal and gastric cancer patients are presented in Table 1.

Pattern of metastases in 268 esophageal cancer patients
Of the 268 esophageal cancer patients, 54.5% had multiple (3 or more) metastases, 
23.9% had 2 metastases and 21.6% had only one metastasis. Overall, esophageal cancer 
patients presented most frequently with liver, distant lymph node and lung metastases 
(56.0%, 52.6%, and 50.0% respectively) (Figure 1). Metastases to the liver were most 
common in AC (59.9%), whereas metastases to the lungs were most frequently seen in 
SCC (57.4%). There were three major differences in metastatic pattern between 
histological subtypes (Figure 2A and B). AC more frequently had metastases to the 
peritoneum and bone compared with SCC, 34.7% vs 15.8% (P < 0.01) and 29.9% vs 
17.8% (P < 0.05), respectively. Lung metastases were observed more frequently in SCC 
(57.4%) compared with AC (45.5%, P = 0.059). Patients with a single metastatic location 
predominantly seem to have a liver metastasis in AC and a liver or lung metastasis in 
SCC esophageal cancer (Figure 2A and B).

Pattern of metastases in 331 gastric cancer patients
Of the gastric cancer patients, 54.1% had multiple (3 or more) metastases, 26.3% had 2 
metastases and 19.6% had only one metastasis. Overall, gastric cancer patients 
presented most frequently with distant lymph node, liver and peritoneal metastases 
(55.9%, 52.9%, and 51.4% respectively) (Figure 3). Intestinal-type AC showed 
predominantly metastases to the liver (67.5%), whereas diffuse-type AC more likely 
present with metastases to the peritoneum (57.4%). Significant differences were found 
in the occurrence of metastases to the liver (67.5% in intestinal-type vs 27.9% in diffuse-
type, P < 0.0001), bone (15.3% in intestinal-type vs 29.5% in diffuse-type, P < 0.01), 
female reproductive organs (5.7% in intestinal-type vs 16.4% in diffuse-type, P < 0.01) 
and colorectum (1.0% in intestinal-type vs 5.7% in diffuse-type, P < 0.05). In diffuse-
type gastric cancer, patients with metastases to the female productive organs often 
were simultaneously diagnosed with metastases to the peritoneal cavity (Figure 2C 
and D).

Pattern of metastases according to primary tumor location
Esophageal vs gastric carcinomas: For both esophageal (including GEJ) and gastric 
cancer (all histological types), the liver was the most frequent metastatic site (56.0% 
and 52.9%, respectively). Esophageal cancer was more likely to show metastases to the 
lung (50.0% vs 35.3%, P < 0.0001) and heart (13.4% vs 7.0%, P < 0.01). Metastases to the 
peritoneum (e.g. peritoneum, mesentery, omentum, abdominal cavity not further 
specified) (27.6% vs 51.4%, P < 0.0001), female reproductive organs (1.1% vs 9.7%, P < 
0.0001) and the urinary bladder (0.4% vs 2.4%, P < 0.05) were seen more often in gastric 
cancer.

Proximal and mid esophageal carcinomas vs distal esophageal and GEJ carcinomas: 
A sub-analysis for the metastatic site of proximal and mid vs distal esophageal cancer 
(including GEJ carcinoma) was impeded due to the small number of upper esophageal 
carcinomas (n = 25). Upper esophageal carcinomas tend to show metastases to the 
spleen more often (3 out of 25 patients (12%) vs 2 out of 174 patients (1.1%), P < 0.01), 
while distal esophageal carcinomas more often showed metastases to the peritoneum 
(3 out of 25 patients (12%) vs 57 vs 174 patients (32.8%), P < 0.05).

Distal esophageal, GEJ and cardia carcinomas: Comparing distal esophageal, GEJ 
and cardia adenocarcinomas (intestinal- and diffuse-type) vs non-cardia gastric 
adenocarcinomas showed differences in the metastatic pattern. Metastases to the 
peritoneum and female reproductive organs were seen more frequently in non-cardia 
gastric cancer (56.3% vs 37.6%, P < 0.001 and 12.2% vs 2.1%, P < 0.001, respectively). 
Distal esophageal, GEJ and cardia carcinomas more often showed metastases to the 
liver (61.5% vs 47.2%, P < 0.05), pleura (27.8% vs 17.9%, P < 0.05) and heart (12.0% vs 
6.1%, P < 0.05) compared with non-cardia gastric carcinomas. Lung metastases were 
more frequently found when comparing only distal esophageal and GEJ carcinomas 
with cardia adenocarcinomas (49.2% vs 36.2%, P < 0.05).
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Table 1 Clinicopathological data of esophageal and gastric cancer patients with metastatic disease

Esophageal carcinoma Gastric adenocarcinoma

AC SCC Intestinal-type AC Diffuse-type AC

n = 167 n = 101 n = 209 n = 122

Sex

Female 31 (18.6%) 32 (31.7%) 54 (25.8%) 50 (41.0%)

Men 136 (81.4%) 69 (68.3%) 155 (74.2%) 72 (59.0%)

Year of diagnosis 

1987-1993 24 (14.4%) 20 (19.8%) 40 (19.1%) 22 (18.0%)

1994-1999 38 (22.8%) 30 (29.7%) 69 (33.0%) 28 (23.0%)

2000-2005 28 (16.8%) 19 (18.8%) 41 (19.6%) 23 (18.9%)

2006-2011 34 (20.4%) 17 (16.8%) 30 (14.4%) 20 (16.4%)

2011-2017 43 (25.7%) 15 (14.9%) 29 (13.9%) 29 (23.8%)

Mean age at diagnosis (years) 66 64 69 64

Mean age at death (years) 67 65 70 65

Location of primary tumor

Proximal 1 (0.6%) 12 (11.9%) 73 (34.9%) 29 (23.8%)

Mid 2 (1.2%) 10 (9.9%) 25 (12.0%) 20 (16.4%)

Distal 132 (79.0%) 42 (41.6%) 43 (20.6%) 18 (14.8%)

NOS 32 (19.2%) 37 (36.6%) 68 (32.5%) 44 (36.1%)

Linitis plastica - - - 11 (9.0%)

Figure 1 Metastatic sites of patients with esophageal cancer. Other metastases of esophageal cancer (all types) with proportion ≥ 2%: pancreas (6%), 
brain (4%), mediastinum (3%), skin/subcutis (3%), thyroid gland (3%), spleen (3%), gallbladder (2%). AC: Adenocarcinoma; SSC: Squamous cell carcinoma.

DISCUSSION
This nationwide autopsy study provides insight into the metastatic patterns in patients 
with esophageal or gastric cancer (n = 599). The two most common metastatic sites for 
esophageal and gastric cancer are liver and distant lymph nodes. Lung metastases are 
more frequently observed in patients with esophageal cancer while peritoneal 
metastases are more common in gastric cancer patients. Furthermore, differences in 
metastatic pattern according to primary tumor location and histological subtype were 
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Figure 2 Metastatic pattern of esophageal and gastric cancer by histological subtype. AC: Adenocarcinoma; SSC: Squamous cell carcinoma.

Figure 3 Metastatic sites of patients with gastric cancer. Other metastases of gastric cancer (all types) with proportion ≥ 2%: heart (7%), kidney (6%), 
pancreas (5%), thyroid gland (4%), brain (3%), large intestine (3%), small intestine (2%), mediastinum (2%), skin/subcutis (2%), urine bladder (2%). AC: 
Adenocarcinoma.

observed.
Overall, the most common metastatic sites of esophageal and gastric cancer found in 

this study are comparable to the literature[8-12]. Metastases to the liver are frequently 
observed in both esophageal and gastric cancer. The venous drainage of the distal 
esophagus is partly provided by the left gastric vein and by the gastroepiploic veins 
for the stomach which both drain directly into the portal vein. This may explain a high 
frequency of liver metastases in both groups. The other part of the venous drainage of 
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the distal esophagus, as well as the mid and proximal part of the esophagus, is 
provided by the azygos vein which directly drains to the superior vena cava which 
probably explains the high frequency of lung metastases[14]. In addition to anatomical 
factors which promote specific spreading, organ specific tropism of circulating tumor 
cells as suggested by the seed and soil hypothesis[15]  may also account for frequent 
metastases to the liver and lung. In esophageal and gastric cancer patients with 
metastatic disease, we surprisingly also observed frequent metastases in the adrenal 
gland (27% and 23%), heart (13% and 7%) and kidney (10% and 7%). In literature, 
metastases to the adrenal gland, heart and kidney are sparsely described. This can 
probably be explained by the fact that our study is based on autopsy cases, and these 
distant metastases might be later occurrences, that are also part of a more widespread 
disease[9,16-18]. Major differences in metastatic sites between histological subtypes were 
found. While esophageal AC had a predilection for peritoneal and bone metastases, 
SCC more often spread to the lungs, as is in line with previous findings[8,9]. Underlying 
mechanisms for differences in metastatic patterns between histological esophageal 
cancer subtypes are not clear, although the tumor location can be a confounding factor 
as ACs are generally located in the distal esophagus and SCC generally represent the 
more proximal tumors. For gastric intestinal adenocarcinoma, more metastases were 
found in the liver while diffuse-type gastric cancer spreads more often to bone, 
colorectum, peritoneum and female reproductive organs. The preference of signet-ring 
cell carcinoma for metastases to the female reproductive organs and peritoneum has 
been described before in colorectal cancer and may be organ specific tropism of 
circulating signet-ring cells[19]. Furthermore, previous research reported on the affinity 
of diffuse-type gastric cancer for peritoneal seeding[12,20]. However, subclassifying of 
adenocarcinomas into intestinal- and diffuse-type cancers may vary between 
pathologists since the subclassification of these carcinomas was ill-defined until very 
recently[21].

This study has limitations due to the retrospective nature of the study. Post-mortem 
studies offer a unique opportunity to examine the extent and location of metastases 
and can been seen as the gold standard in the study of cancer metastatic pattern. An 
autopsy study can lead to a biased population in which patients are included who 
have died postoperatively, had an unexpected clinical course, or died of other causes 
than esophageal or gastric cancer. However, previous studies confirmed the validity of 
data from autopsy studies in other cancer types where independent clinical trial and 
population-based cohorts showed identical patterns[19,22], illustrating that the bias is 
indeed limited. Unfortunately, the PALGA database does not include a broad 
spectrum of patient characteristics regarding, for example, comorbidities and 
demographics and therefore the exact external validity of this study is unclear. 
Another limitation is the problem of classifying cardia cancers, since the cardia is an 
ill-defined region of the stomach[23]. This may explain the differences in the metastatic 
pattern of proximal stomach (cardia) carcinomas in our cohort compared to 
literature[12].

Over the last decades, considerable improvements of diagnostic techniques in 
preoperative staging have been made[24]. Still, early recognition of metastases is 
necessary to avoid futile locoregional treatments. For example, diffuse-type gastric 
cancer has the tendency to spread to the peritoneal cavity, and therefore a diagnostic 
laparoscopy for the detection of peritoneal metastases is now common practice in the 
staging of gastric cancer[25]. Interestingly, this study shows that peritoneal metastases 
are also frequently observed in patients with metastatic distal esophageal and GEJ AC 
(38%). Few clinical studies do show the added value of a diagnostic laparoscopy for 
occult metastatic disease in distal esophageal and GEJ adenocarcinoma patients, whilst 
other studies report a relatively low rate of positive findings for routine laparoscopy in 
these patients. Further clinical studies are warranted to investigate if a pre-treatment 
diagnostic laparoscopy could also be of value for these patients[26,27]. Furthermore, 
knowledge of the preference location of metastases may help to develop 
individualized treatment strategies in case of metastatic disease such as Selective liver 
Internal Radiation therapy (SIRT) for liver metastases or adjuvant pressurized 
intraperitoneal aerosol chemotherapy or hyperthermic intraperitoneal chemotherapy 
for peritoneal metastases[28].

CONCLUSION
In conclusion, this autopsy study shows differences in the spread of distant metastases 
based on the primary tumor location and their histological subtypes in a large national 
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cohort. These results should be taken into account during preoperative staging, during 
follow-up and in future research.

ARTICLE HIGHLIGHTS
Research background
Patients with gastric or esophageal cancer have a high incidence of locoregional 
recurrence and distant metastases and therefore have limited survival. There are 
limited studies reporting on differences of the metastatic spreading according to the 
primary tumor location and histological subtype.

Research motivation
As upper gastrointestinal tract tumors are a heterogenous group, further improvement 
of survival probably lies within a more personalized treatment strategy. Also, early 
recognition of metastases is important to avoid futile locoregional treatments. 
Therefore, it is important to attain deeper knowledge on the different patterns of 
metastatic spreading and the factors that are instrumental in the determination of 
these patterns.

Research objectives
The aim of this study is to gain insight into the metastatic pattern of gastroesophageal 
cancer.

Research methods
A nationwide retrospective autopsy study of patients with adenocarcinoma or 
squamous cell carcinoma (SCC) of the esophagus or stomach with metastases between 
1990 and 2017 was performed. The metastatic pattern was analyzed according to the 
primary tumor location and histological subtype.

Research results
Metastatic disease was found in 268 esophageal and 331 gastric cancer patients that 
underwent an autopsy. In esophageal cancer, the most common metastatic locations 
were liver (56%), distant lymph nodes (53%) and lung (50%). Esophageal 
adenocarcinoma showed more frequently metastases to the peritoneum and bone 
compared with esophageal SCC. In gastric cancer, the most common metastatic 
locations were distant lymph nodes (56%), liver (53%) and peritoneum (51%). 
Intestinal-type adenocarcinoma of the stomach showed metastases to the liver more 
frequently, whereas metastases to the bone, female reproductive organs and 
colorectum were observed more frequently in diffuse-type gastric adenocarcinoma.

Research conclusions
This autopsy study provides novel data on differences in the spread of distant 
metastases based on the primary tumor location and their histological subtypes in a 
large national autopsy cohort.

Research perspectives
These results should be taken into account during preoperative staging, during follow-
up and in future research.
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