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Abstract

Background

Patients with malignancy are at increased risk for venous thrombosis and it is widely 

assumed that those with adenocarcinomas are at highest risk.

Patients and methods

To determine the incidence of venous thrombosis in patients with adenocarcinoma or 

squamous cell carcinoma of the upper-gastrointestinal tract we performed a cohort analysis 

and reviewed the medical records of 1000 consecutive patients diagnosed with upper-

gastrointestinal cancer diagnosed between 1980 and 2000 in one academic centre. These 

were 535 esophageal carcinoma patients, of whom 216 (40%) had an adenocarcinomas and 

319 (60%) a squamous cell carcinoma, and 465 patients with adenocarcinoma originating 

in the stomach. 

Results

The mean age was the same for patients with cancer arising in the esophagus or stomach, 

those with squamous cell carcinoma and with adenocarcinomas; nor did the numbers of 

years at risk differ. There were 70 venous thrombotic events (incidence rate 3.9 per 100 

person-years). In patients with esophageal cancer the incidence of thrombosis was 3.3 

per 100 person-years, and in those with gastric cancer it was 4.5 per 100 person-years. 

The incidence of venous thrombosis in patients with adenocarcinoma (59/681, 4.8 per 100 

person-years) was 2.6-fold increased (HR 2.63, 95% CI: 1.38-5.00) compared to the risk in 

patients with squamous cell carcinoma (11/319, 1.9 per 100 person-years). The survival 

was worse for patients who developed venous thrombosis (HR 2.13, 95% CI: 1.64-2.88) 

than other patients, irrespective of whether the tumor originated in the stomach or the 

esophagus.

Conclusions

The risk of venous thrombosis in upper-gastrointestinal cancer patients is 10 to 15-fold 

increased as compared to the general population. Patients with adenocarcinoma have a 

higher risk to develop thrombosis than patients with squamous cell carcinoma, whereas 

patients who develop thrombosis have a worse survival compared to those who do not. 
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Introduction 

The association of thrombosis and cancer originates from the observations of Armand 

Trousseau, who in 1865 noted that patients who present with idiopathic venous thrombosis 

frequently had an occult malignancy (1). In the past years several investigators have 

confirmed the strong association between cancer and venous thrombosis. Hospital-based 

and national registries offer an opportunity to study the risk of venous thrombosis in large 

cohorts of cancer patients, which is essential in decisions on prophylactic anti-coagulant 

treatment. Two large population-based studies performed by Sorensen et al. (2) and 

Baron et al. (3) have demonstrated that the incidence of cancer is increased in the years 

following the diagnosis of venous thrombosis. The peak incidence of cancer in the first 

year after the diagnosis of venous thrombosis strongly suggests that these patients already 

had cancer during their episode of venous thrombosis.

 Blom et al. (4) showed that the overall risk of venous thrombosis was 7-fold 

increased in patients with a malignancy versus persons without malignancy. Patients with 

hematological malignancies, followed by lung cancer and gastrointestinal cancer had the 

highest risk of venous thrombosis. Sallah et al. and Levitan and al. (5;6) showed that 

of the solid tumors, gastrointestinal tract cancer, kidney, brain and ovarian cancer were 

most strongly associated with venous thrombosis. Although the overall incidence of venous 

thrombosis has been shown to be increased in cancer patients, few data exist on the 

incidence for different histological types of cancer in one organ site. Although squamous 

cell carcinomas and adenocarcinomas both arise from epithelial cells, adenocarcinomas 

are presumed to carry a higher risk of thrombosis than squamous cell carcinomas.

 To study the incidence of venous thrombosis in adenocarcinomas and squamous 

carcinomas arising in the same organ site, we performed a follow-up study in patients 

with upper gastro-intestinal cancer, i.e. gastric and esophageal carcinoma.

PAtients and methods

Patients

All patients who were treated between January 1980 and January 2001 in our hospital for 

upper gastro-intestinal cancer were identified from the Cancer Registry database of the 

Leiden University Medical Center (LUMC). This database contains information concerning 
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all patients diagnosed with cancer who are admitted to our hospital for treatment. The 

database has been set up in 1970 and has since been staffed by a specialized team of 

oncological data managers. 

 Data were collected from 1177 consecutive patients who presented with either a 

malignancy of the esophagus or stomach at the Leiden University Medical Center (Figure 

1). In all patients, the malignancy was histologically confirmed. Of these 1177 patients, 

568 patients had esophageal carcinoma and 609 patients had a malignancy of the stomach. 

Of the 568 patients with esophageal carcinoma, 24 cases were excluded because of 

incomplete records and 11 cases because they had a different malignant tumor type than 

adeno- or squamous cell carcinoma. Of the remaining 535 esophageal carcinoma patients, 

216 (40%) had an adenocarcinoma and 319 (60%) had a squamous cell carcinoma (Figure 

1). Of the 609 patients with gastric carcinoma, 4 were excluded because of incomplete 

records and 140 patients because of a different malignant tumor type (mainly lymphoma or 

sarcoma). The 465 remaining patients with gastric carcinomas all had an adenocarcinoma. 

Thus, a total of 1000 patients were included in the study. 

Figure 1

Patient and tumor characteristics were recorded from the medical records and information 

about the occurrence of venous thrombosis was collected from medical records or through 

the Leiden Anticoagulation Clinic. In all cases the diagnosis of venous thrombosis was 

confirmed by duplex ultrasonography or venography in case of deep vein leg thrombosis, 

high-probability ventilation-perfusion scans in case of pulmonary embolism and in some 

cases confirmation was also obtained by autopsy. We counted all venous thrombosis which 

occurred at the time of, or after the diagnosis of cancer was made.
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Statistical analysis

We counted person-years of follow-up for each subject from the date of diagnosis of cancer 

until the date of a thrombotic event, the date of death, or the end of the study period 

(31 December 2006), whichever occurred first. A total of 1790 person-years accrued, 

with 4 patient lost to follow-up 3 or more years after their initial diagnosis of cancer. We 

computed the incidence rates by dividing the number of cases of venous thrombosis by the 

number of person-years, and cumulative incidences by dividing the number of thrombosis 

cases by the number of patients at start of follow-up. A Standardized Morbidity Ratio was 

calculated using the incidence rate of deep venous thrombosis of the leg and pulmonary 

embolism in the Dutch population of 1994 (7). We compared thrombosis incidence between 

various groups of patients with Cox modeling.

 For the survival analysis of patients who developed a venous thrombosis after 

diagnosis of esophageal cancer we used a Cox proportional hazards model with the 

thrombotic event as a time-dependent covariate. 

Results 

Characteristics of the 1000 patients with upper-gastrointestinal tract carcinoma are 

shown in Table 1. Most of the patients were men and the mean age did not differ between 

squamous and adenocarcinoma patients, nor between patients divided into those with 

a tumor located in the esophagus versus stomach. The median survival of patients with 

a tumor arising in the esophagus respectively stomach was 9.7 respectively 9.0 months, 

with 143 (14.3%) patients alive after 3 years of follow-up.

 We observed 70 cases of venous thrombosis with 1790 person-years of follow-up in 

all upper gastro-intestinal tract carcinoma patients, for an incidence rate of 3.9 per 100 

person-years. Of the 70 patients who developed venous thrombosis, 26 patients had a 

pulmonary embolism and 11 patients died as a consequence of the thrombotic event. Five 

patients with a venous thrombosis developed their venous thrombosis within one month 

after surgery for their primary tumor. The median time from first admittance for upper-

gastrointestinal tract carcinoma until development of the venous thrombosis was 2.0 

months (range 0.0–150 months). The cumulative incidence of venous thrombosis was 7%: 

5.6% after the first and 6.3% after the second year of follow-up.
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When analysis was performed according to localization, we observed 28 venous 

thromboses, including 13 cases with pulmonary embolism in esophageal cancer patients 

(Table 2) in 857 person-years with an incidence rate of venous thrombosis of 3.3 per 100 

person-years. The incidence of venous thrombosis in the first 6 months after the diagnosis 

of esophageal carcinoma was 9.3 per 100 person-years and 0 per 100 person-years in 

the next six months. In patients with gastric carcinoma, 42 events of venous thrombosis 

including 13 cases with pulmonary embolism were observed in 933 person-years with an 

incidence rate of venous thrombosis of 4.5 per 100 person-years. The incidence of venous 

thrombosis in the first 6 months after the diagnosis of gastric carcinoma was 17.2/100 

person-years, which is 25-fold higher than in the subsequent time period. 

Table 1. Patient’s characteristics in 535 esophageal and 465 gastric carcinoma patients at the 

time of diagnosis. 

Histology Patients with esophageal cancer Patients with gastric cancer

Squamous cell 
carcinoma n = 319

Adenocarcinoma
n = 216

Adenocarcinoma
n = 465

No (%) No (%) No (%)

Sex 
  Men 
  Female 

192
127

(60.2)
(39.8)

168
48

(77.8) 
(22.2) 

340
125

(73.1)
(26.9) 

Age (years)
  mean
  range

65.6
22-89

68.2
39-88

65.4
21-92

Survival (months)
  median
  range

9.6
0.2-300

9.5
0.2-255

8.8
0.1-300

Initial Treatment 
   urgery
  radiotherapy
  chemotherapy‡

93
214
3

(29.2) 
(67.1)
( 0.9 ) 

94
120
11

(43.5) 
(55.6) 
( 5.1) 

338
31
20

(72.7) 
( 6.7) 
( 4.3) 

Distant Metastases
  yes
  no
  unknown

60
256
3

(18.8)
(80.3)
( 0.9)

73
141
2

(33.8) 
(65.3) 
( 0.9) 

205
256
4

(44.1) 
(55.0) 
( 0.9)

‡ Another 76 patients received chemotherapy later during the course of the disease; 39 patients 

with esophageal cancer (21 squamous cell and 18 with adenocarcinoma) and 37 patients with gastric 

adenocarcinoma.
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The thrombotic risk in esophageal carcinoma was 10 times higher than in the Dutch 

population [SMR: 10.6 (6.8-14.4)], as 2.73 cases instead of the observed 28 were expected 

based on age- and sex-specific incidence rates from the general Dutch population. The 

thrombotic risk in gastric cancer patients was 15 times higher than expected (42 observed 

and 2.73 expected) in the Dutch population [SMR 15.2 (13.7-22.4)]. 

Table 2. Risk of thrombosis in patients with squamous and adenocarcinoma (esophagus 

and stomach) of the upper gastrointestinal tract and in patients with either sqamous or 

adenocarcinoma of the esophagus.

VT‡

Yes
VT 
 No

Total HR 95% CI

All Patients
  Squamous cell carcinoma
  Adenocarcinoma

Esophageal cancer patients
  Squamous cell carcinoma
  Adenocarcinoma

11
59*

11
17‡

308
622

308
199

319
681

319
216

2.63

2.47

1.38-5.00

1.16-5.29

‡ Of the patients with a venous thromboembolism, 26 had a pulmonary embolism; 13 patients with esophageal 

cancer (7 squamous cell and 6 adenocarcinoma) and 13 patients with an adenocarcinoma of the stomach.

* Three patients with an adenocarcinoma had a second venous thrombosis (VT) during the course of their 

disease, 1 with esophageal cancer (‡) and 2 with gastric carcinoma.

Among the 319 patients with a squamous cell carcinoma we observed 11 (3.4%) cases with 

venous thrombosis, whereas in 681 patients with an adenocarcinoma we found 59 (8.7%) 

cases with venous thrombosis (Table 2). The incidence rate among the patients with a 

squamous cell carcinoma was 1.9 per 100 person-years. Incidence rates among patients 

with an adenocarcinoma were 4.8 per 100 person-years of follow-up. The hazard of venous 

thromboses was 2.6-fold increased in patients with adenocarcinoma versus patients with 

squamous cell carcinoma (HR 2.63, 95% CI: 1.38-5.00, Table 2.).

 Among 110 patients who received chemotherapy, 15 (13.6%) developed thrombosis, 

versus 55 (6.2%) out of 890 who did not receive chemotherapy (HR 2.40   95% CI 1.30-4.41). 

This difference was restricted to those with gastric cancer, amongst whom 11 of 57 with 

chemotherapy developed venous thrombosis, versus 31 out of 408 who did not. There was 

no difference in venous thrombosis in patients with or without radiotherapy (data not 

shown). 
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We analyzed survival in the 1000 cancer patients using as predictor variables age, sex, 

metastatic disease, esophageal or gastric carcinoma, squamous or adenocarcinoma, 

surgery, radiotherapy and chemotherapy. In the Cox regression model, risk of death 

was increased 2.1-fold in those who had experienced thrombosis (95% CI 1.64-2.88), 

adjusted for histological type of cancer, metastatic disease, surgery, radiotherapy and 

chemotherapy, and localization. 

Discussion

This study shows a high risk of venous thrombosis in patients with upper gastro-intestinal 

tract cancer, with an annualized risk 3.9 %, and a cumulative incidence at one year of 

5.6%. Patients with an adenocarcinoma of the upper gastrointestinal tract had a 2.6-fold 

higher risk of thrombosis than patients with a squamous cell carcinoma in the same organ 

site. Development of venous thrombosis also negatively affected survival. 

 Although many studies have shown an increased risk of thrombosis in malignancies 

(6) with in particular a high estimated relative risk in patients with an adenocarcinoma 

(8), estimations of the incidence for different types of cancer have rarely been made. 

In a previous study we showed an increased risk of venous thrombosis in patients with 

adenocarcinoma of the lung versus squamous lung tumors (9). In that study we also found 

reduced survival in those with thrombosis (9). 

 The mechanism of the thrombogenicity of adenocarcinomas may be the increased 

expression and shedding of aberrant mucins (10;11) which may bind to P- and L-selectins 

on platelets and leucocytes. This leads to platelet activation and aggregation and 

initiation of blood coagulation as suggested by the work of Wahrenbrock et al. (12). 

Another explanation may be that in the blood of adenocarcinoma patients circulating 

microparticles –of which some possibly arise from the tumor cells themselves- may express 

active tissue factor, the primary initiator of the coagulation cascade, and thus contribute 

to the coagulopathy observed in such patients (13). 

 Among the postulated mechanism for anti-cancer therapy-related venous thrombosis 

are the release of procoagulants and cytokines by chemotherapy-damaged tumor cells (14), 

or vascular endothelium damage by chemotherapy or radiotherapy (15;16) . In accordance 

with our previous findings in lung carcinoma patients (9), we found an increased risk of 

thrombosis during chemotherapy in the patients with an adenocarcinoma arising from the 
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stomach, but not in patients with a carcinomas arising from the esophagus. The latter may 

be explained by the small group of esophageal cancer patients (< 10 %) who were treated 

with chemotherapy, for in another study an increased risk during chemotherapy was shown 

for patients with a squamous cell carcinoma (17). 

 This study supports the widespread believe that patients with adenocarcinoma have 

a higher risk as compared to squamous cell carcinoma, and there are strengths but also 

limitations to the study. The large sample size and the single centre study are strong 

points of this study. However, the incidence of venous thrombosis may even have been 

underestimated by us as the diagnosis of a fatal pulmonary embolism may well have been 

missed at the time of death. Autopsy was only performed in a small number of patients 

and would have provided more precise information about the true incidence of pulmonary 

embolism

 In conclusion, patients with an adenocarcinoma are more likely to develop thrombosis 

than patients with squamous cell carcinoma in the upper gastrointestinal tract. In recent 

years, adenocarcinomas are more frequently diagnosed than squamous cell carcinomas 

in the upper gastrointestinal tract. The incidence of thrombosis may thus increase due to 

this rise in incidence of adenocarcinoma in the upper gastro-intestinal tract and the more 

widely applied intensified treatment consisting of a combination of chemotherapy and 

radiotherapy. For this reason, the use of thrombosis prophylaxis should be reconsidered 

in those patients with the highest risk to develop venous thrombosis, and weighed against 

the risk of bleeding episodes in this group of patients.

Acknowledgements 

The authors wish to thank Mr J. Molenaar, Head of the Oncological database unit of our 

University Medical Center for help in selecting the cancer patients, N. Steeghs MD LUMC, 

for her help with the collection of the clinical data and Dr H. Putter, statistician, and Dr 

J.W. Blom, clinical epidemiologist, LUMC for their help with the statistical analyses. 

binnenwerk_m_tesselaar.indd   93 25-1-2008   8:10:36



94

References

Trousseau A. Phlegmasia alba dolens; in Clinique medicale de l’Hotel-Dieu de Paris. Bailliere, 3 ed. 1. 
Paris: 1865:654-712.

Sorensen HT, Mellemkjaer L, Steffensen FH, Olsen JH, Nielsen GL. The risk of a diagnosis of cancer 2. 
after primary deep venous thrombosis or pulmonary embolism. New England Journal of Medicine 
1998;338:1169-1173.

Baron JA, Gridley G, Weiderpass E, Nyren O, Linet M. Venous thromboembolism and cancer. Lancet 3. 
1998;351:1077-1080.

Blom JW, Doggen CJ, Osanto S, Rosendaal FR. Malignancies, prothrombotic mutations, and the risk of 4. 
venous thrombosis. JAMA 2005;293:715-722.

Sallah S, Wan JY, Nguyen NP. Venous thrombosis in patients with solid tumors: Determination of frequency 5. 
and characteristics. Thrombosis and Haemostasis 2002;87:575-579.

Levitan N, Dowlati A, Remick SC, Tahsildar HI, Sivinski LD, Beyth R et al. Rates of initial and recurrent 6. 
thromboembolic disease among patients with malignancy versus those without malignancy - Risk analysis 
using Medicare claims data. Medicine 1999;78:285-291.

SIG Zorginformatie, Landelijke Medische Registratie (LMR), (SIG Health Care Information, National 7. 
Medical Registration). Tables on hospital admissions, 1992-1994 (address: Maliebaan 50, P.O. Box 14066, 
3508 SC Utrecht). 1996. Blom JW, Vanderschoot JP, Oostindier MJ, Osanto S, van der Meer FJ, Rosendaal 
FR. Incidence of venous thrombosis in a large cohort of 66,329 cancer patients: results of a record 
linkage study. J.Thromb.Haemost. 2006;4:529-535.

Blom JW, Osanto S, Rosendaal FR. The risk of a venous thrombotic event in lung cancer patients: higher 8. 
risk for adenocarcinoma than squamous cell carcinoma. J.Thromb.Haemost. 2004;2:1760-1765.

Kawa S, Kato M, Oguchi H, Kobayashi T, Furuta S, Kanai M. Preparation of Pancreatic Cancer-9. 
Associated Mucin Expressing Ca19-9, Ca50, Span-1, Sialyl Ssea-1, and Dupan-2. Scandinavian Journal of 
Gastroenterology 1991;26:981-992.

Hanski C, Hanski ML, Zimmer T, Ogorek D, Devine P, Riecken EO. Characterization of the Major Sialyl-10. 
Le(X)-Positive Mucins Present in Colon, Colon-Carcinoma, and Sera of Patients with Colorectal-Cancer. 
Cancer Research 1995;55:928-933.

Wahrenbrock M, Borsig L, Le D, Varki N, Varki A. Selectin-mucin interactions as a probable molecular 11. 
explanation for the association of Trousseau syndrome with mucinous adenocarcinomas. Journal of 
Clinical Investigation 2003;112:853-862.

Tesselaar ME, Romijn FP, van der Linden I, Prins FA, Bertina RM, Osanto S. Microparticle-associated tissue 12. 
factor activity: a link between cancer and thrombosis? J.Thromb.Haemost. 2007;5:520-527.

Bertomeu MC, Gallo S, Lauri D, Levine MN, Orr FW, Buchanan MR. Chemotherapy Enhances Endothelial-13. 
Cell Reactivity to Platelets. Clinical & Experimental Metastasis 1990;8:511-518.

Nicolson GL, Custead SE. Effects of chemotherapeutic drugs on platelet and metastatic tumor cell-14. 
endothelial cell interactions as a model for assessing vascular endothelial integrity. Cancer Res. 
1985;45:331-336.

Sporn LA, Rubin P, Marder VJ, Wagner DD. Irradiation induces release of von Willebrand protein from 15. 
endothelial cells in culture. Blood 1984;64:567-570.

Potter R, Dimopoulos J, Bachtiary B, Sissolak G, Klos B, Rheinthaller A et al. 3D conformal HDR-brachy- 16. 
and external beam therapy plus simultaneous cisplatin for high-risk cervical cancer: clinical experience 
with 3 year follow-up. Radiother.Oncol. 2006;79:80-86.

binnenwerk_m_tesselaar.indd   94 25-1-2008   8:10:36


