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Pulmonary Tumour Embolism from Squamous 
Cell Carcinoma of the Oesophagus 

Fernando A. Soares, Glaucia A. Magnani Landell and Jose A. Mello de Oliveira 

Pulmonary tumour embolism and subacute “car pulmonale” have been reported in association with tumours of 
different origins. Even though these features were lirst described in a patient with carcinoma of the oesophagus, 
the frequency and importance of oesophageal tumours as the source of pulmonary tumour embolism have not 
been studied. In the present investigation, the lungs of 16 autopsied patients with squamous cell carcinoma of 
the oesophagus were studied prospectively. The lungs were removed as a block and 15 sections (3 from each 
lobe) were analysed. Pulmonary tumour embolism was detected in 7 cases. The lymphatic vessels were involved 
in all of them, and were associated with arteries and arterioles in 2. 2 patients presented a classical picture of 
subacute car pulmonale, and dyspnoea was present in 3 other cases. The present study permitted us to conclude 
that carcinomas of the oesophagus frequently evolve toward carcinomatous lymphangitis and that pulmonary 
tumour embolism should be included in the differential diagnosis of the dyspnoea presented by the patients. 
EurJ Cancer, Vol. 27, No. 4, pp. 495-498,1991 

INTRODUCTION 
PULMONARY TUMOUR embolism was first described in 1868 by 
Bristowe, who reported the development of secondary puhnon- 
ary arterial hypertension in a patient with carcinoma of the 
oesophagus [ 11. The author correlated the clinical picture with 
the presence of intense carcinomatous lymphangitis. In 1937, 
Brill and Robertson developed the concept of subacute car 
puhnonale as an entity characterised by the rapid development 
of symptoms of right congestive heart failure in patients with no 
previous history of cardiopulmonary disease or other conditions 
triggering right ventricular failure [2]. Several studies of pulmon- 
ary vessel involvement secondary to tumours have been conduc- 
ted over the years, including large series in retrospective studies 
WI. 

With respect to the primary tumour sites that most frequently 
cause the involvement of lymphatic and blood vessels of the lung, 
the literature always placed strong emphasis on the stomach [3, 
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4, 7-121. Other organs have also been indicated, such as the 
breast [3, 6, 13, 141, the lung itself[5], the liver [3, 15, 161 and 
the kidney [3, 6, 171. Isolated cases of development of subacute 
car puhnonale from tumours originating in practically all body 
organs have been reported. To our knowledge, no studies 
or even case reports of pulmonary vascular involvement in 
carcinoma of the oesophagus have been published. 

For this reason, in the present investigation we studied 
prospectively 16 consecutive autopsies of patients with primary 
squamous cell carcinoma of the oesophagus in terms of the 
development of pulmonary tumour embolism and its clinicopa- 
thological manifestations. 

MATERIAL AND METHODS 
Pulmonary vessel tumour involvement was studied in 16 

consecutive autopsies performed between 1986 to 1989 in pati- 
ents with squamous cell carcinoma of the oesophagus in the 
Department of Pathology, Faculty of Medicine of Ribetio 
Preto, University of !%o Paulo. 

Clinical data concerning the presence or absence of dyspnoea, 
cyanosis and right congestive heart failure and the modality of 
treatment were obtained from medical records of the patients. 
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Table 1. Summary of 16 cases studied 

Case 
Vessel 

involvement RVF 
Stage of 

Dyspnoea RVH VS Metastasis disease Main cause of death 

1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 

_ - + - _ None III Oesophagobronchial fistulae 
Lymphatics - _ - _ Lymph nodes III Diffuse alveolar damage 
Lymphatics _ _ _ _ Liver, lungs IV Oesophagobronchial fistulae 

Muscular arteries Lymph nodes 
Arterioles 

- - _ - _ Lymph nodes III Oesophagobronchial fistulae 
Lymphatics _ _ _ _ Lymph nodes IV Oesophagobronchial fistulae 
Lymphatics + + + + Liver IV Subacute car puhnonale 

Lymph nodes 
- _ _ - _ Lymph nodes III Oesophagobronchial fistulae 
_ _ _ - _ Liver IV Meningitis 

Lymphatics _ + - _ None III Oesophagobronchial fistulae 
_ _ _ - - None II-A Acute peritonitis 
_ _ - - _ None III Oesophagobronchial fistulae 
- - _ - - None III Pulmonary embolism 
- - - - - None III Oesophagobronchial fistulae 

Lymphatics + + + + Lymph nodes, IV Subacute car pulmonale 
Muscular arteries Lungs 

Arterioles 
_ _ + None III Oesophagobronchial fistulae 

Lymphatics - - - - Lymph nodes III Digestive bleeding 
Muscular arteries 

Arterioles 

RVF = right ventricular failure, RVH = right ventricular hypertrophy, VS = vascular sclerosis. 

Data about right ventricle thickness and analysis of metastatic 2 patients (cases 6 and 14) had presented right ventricular 
sites were recorded at autopsy. The stage of the disease according hypertrophy which was associated with signs of puhnonary 
to UICC [ 181 was carefully recorded in each case. vascular sclerosis (Fig. 3). 

The lungs were removed as a block and injected through the 
trachea with sufficient formalin to obtain good expansion of the 
organ. After fixation, 15 lung tissue fragments (3 from each 
pulmonary lobe) were obtained, embedded in paraffin and 
submitted to routine histological processing. Sections were 
stained with haematoxylin-eosin. Material in which tumour 
cells were present in the pulmonary vessels were also stained by 
the Verhoeff method. 

With respect to stage of disease at death, patients were either 
in stage III (cases 1, 2, 4, 7, 9, 11, 12, 15 and 16) or stage IV 
(cases 3, 5, 8 and 14), and in only 1 patient (case 10) was the 
tumour restricted to the organ. In regard to metastatic sites, we 
emphasise case 9 in which the tumour was local&d with 
involvement of the subpleural lymphatic vessels. 

Histological examination was based on the determination of 
the type of pulmonary vessels involved and of the vascular 
changes caused by the possible increase in pulmonary arterial 
pressure. Other histopathological features of the lungs were also 
recorded. 

Pulmonary tuinour embolism and subacute car puhnonale 
were considered to be the main cause of death for 2 patients 
(cases 6 and 14) and as factors contributing to the cause of death 
for 3 other patients (cases 3,9 and 16). The main cause of death 
for the remaining patients was oesophagobronchial fistulae- 
bronchopneumonia in 9 cases, diffuse alveolar damage in 1, 

RESULTS 
The results are summarised in Table 1. Pulmonary vascular 

involvement was observed in 7 cases. All of them presented 
carcinomatous lymphangitis (Fig. 1). and 3 also showed involve- 
ment of muscular arteries and arterioles (Fig. 2). 

2 patients had developed clear signs and symptoms of right 
heart failure, and 2 of the 5 patients with pulmonary vascular 
involvement presented dyspnoea of no other aetiological cause. 
2 of the patients without pulmonary tumour embolism had 
presented dyspnoea, 1 caused by tracheal compression conse- 
quent to the large tumour mass and other by oesophagobronchial 
fistulae and bronchopneumonia. Cyanosis was not observed in 
any of the patients. Only 5 patients had been treated previously, 
3 of them (cases 2, 4 and 5) with radiotherapy and 2 (cases 9 
and 12) with surgery. All other patients had received only 
palliative treatment with gastrostomy or transtumoral intu- 
bation. 

Fig. 1. Nests of neoplastic cells in perivascular lymphatics of the 
lung (x 40). 
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Fig. 2. Pulmonary arteriole showing intraluminal tumour cells 
(x 280). 

purulent meningitis in 1, acute peritonitis in 1, pulmonary 
embolism in 1 and digestive bleeding in 1. 

DISCUSSION 
Squamous cell carcinoma of the oesophagus is a common 

neoplasm of the digestive tract accounting for 3.4% of all 
malignant tumours in Brazil [ 191. Metastatic spread to the lungs 
occurs in 15-52% of cases and is an important cause of death 
[20-211. 

Pulmonary tumour embolism has been recognised in neo- 
plasms from the most diverse primary sites [3-61 with the 
stomach being the organ most frequently affected [3, 4, 7, 
g-121. Even though the oesophagus was the primary site in the 

case for which the entity was first reported, no cases of pulmonary 
tumour embolism, with or without the development of subacute 
car pulmonale, have been reported to originate from squamous 
cell carcinomas of the oesophagus. There are no studies of 
the behaviour of carcinomas of the oesophagus in relation to 
pulmonary vessel involvement. Only Chomette er al. referred to 
a study of 76 cases of oesophageal tumours [6]. The authors 
included these cases in the group of other primary sites without 
any special emphasis, thus preventing an appropriate analysis 
of the results in relation to the organ. The present study 
demonstrates that the oesophagus can be a frequent source of 

Fig. 3. Pulmonary arteries with marked fibrosis of the media and 
perivascular lymphangitis carcinomatosis (X 200). 

1. 

2. 

3. 

4. 

5. 
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8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

pulmonary embolism, usually in association with disease in the 
advanced stage, with metastatic spread to thoracic lymph-nodes 
and to distant sites. Carcinomatous lymphangitis are usually 
detected but tumoral cells can be detected also in blood vessels. 
This may occur in situations of localised disease, and recognising 
this occurrence is important for patient management. 

Pulmonary hypertension is a rare complication of tumoral 
lung involvement. Subacute car pulmonale is a well known 
entity which, however, is still of doubtful aetiopathogenesis. 
Some investigators believe that vascular sclerosis of pulmonary 
arteries is associated with the presence of tumour cells in the 
lumen of arterioles which occlude the circulation and function 
in a manner analogous to that of pulmonary microembolism [4, 
51. However, theories such as extrinsic compression of blood 
vessels by distended lymphatic vessels or invasion of vascular 
walls by neoplastic cells are other mechanisms that have been 
proposed [2, 121. Two cases of classical subacute car pulmonale 
was observed in the present sample (cases 6 and 14). 

Patients with cancer of the oesophagus who develop dyspnoea 
are almost always considered to have developed pulmonary 
metastases or oesophagobronchial fistulae. In the present sam- 
ple, in 3 cases with pulmonary tumour embolism in which 
dyspnoea had occurred, we did not observe involvement of the 
lung parenchyma by the tumour or by an inflammatory process. 
In our opinion, pulmonary tumour embolism should be included 
in the differential diagnosis of dyspnoea in patients with squam- 
ous cell carcinoma of the oesophagus. 
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Urinary Infection, Renal Lithiasis and Bladder 
Cancer in Spain 

Carlos A. Gonzhlez, Manuel Errezola, Isabel Izarzugaza, 
Gonzalo Lhpez-Abente, Antonio Escolar, Manuel Nebot and Elio Riboli 

A case-control study on bladder cancer was carried out in 12 hospitals located in 4 regions of Spain. The study 
included 497 cases and 530 population controls, matched by sex, age and residence. The present paper reports 
the results regarding the risk for bladder cancer in relation to history of infections and lithiasis of the urinary 
tract. Increased risk was found for infections starting 4 years or less before diagnosis (OR = 15.00; 95% CL: 
6.07-51.66) but no statistically significant increase in risk was observed for infections starting 5 or more years 
before (OR = 1.44; 95% CL: 0X-2.47). Our data suggest that the association of urinary infections with bladder 
cancer is probably not causal and is more likely to be a consequence of cancer, although a weak causal association 
cannot be excluded. A small but not statistically significant increase in risk was found to be associated with a 
history of renal lithiasis. 
EurJ Cancer, Vol. 27, No. 4, pp. 498-500,199l 

INTRODUCTION 
THE ASSOCIATION between a history of urinary infection and 
bladder cancer is controversial. Hospital based case-control 
studies [l-3] and population based studies [4] have shown an 
increased risk, but they did not take into account the period 
between onset of infection and appearance of the tumour. On 
the other hand, in a case-control study for which this information 
was available [5], the relative risk for infections of the bladder 
occurring during the 5-year period prior to diagnosis was 4.9 in 
males and 2.8 in females, but no increase in risk was reported 
for infections which started more than 5 years prior to diagnosis. 
Neither was any increased risk observed in a recent study on 
women which considered infections occurring at least 2 years 
prior to diagnosis [6]. 

There is, however, evidence to support the possibility of 
an association with urinary infection, particularly in cases of 
squamous cell carcinoma. An increase in these tumours has been 

Correspondence to E. Riboli. 
C.A. Gontiez is at the Epidemiological Unit, Hospital Sant Jaume i 
Sta Magdalena, Barcelona; M. Errozola is at the Department of Health 
and Social Security, Basque Government, Vitoria; G. Lbpcz-Abente is 
at the Health Research Fund (FISS), Madrid; A. Escolar is at the 
Provincial Delegation, Health and Consumer Council, Cadiz; M. Nebot 
is at the Municipal Health Institute, Barcelona Town Hall, Spain; and 
E. Riboli is at the International Agency for Research on Cancer (IARC), 
150 tours Albert-Thomas, 69372 Lyon Ckdex, France. 
Revised 21 Dec. 1990; accepted 4 Jan. 1991. 

described, associated with chronic urinary infections [7] and in 
areas of endemic schistosomiasis [8]. 

Two possible causal pathways of the infections have been 
suggested: one directly through bacterial flora which would 
favour the formation of nitrosamines from precursors such as 
nitrites and nitrates [9] and the other indirectly, in that the 
infection would increase absorption and/or exposure to carcino- 
gens in the urine. An alternative explanation is that there may 
be no causal association, simply that the infection may be a 
consequence of the development of the tumour itself [5]. 

The other major disease of the urinary tract which has been 
considered as a potential risk factor for bladder cancer is urinary 
lithiasis [4, 51. Increased risk has been reported for patients 
with a history of urinary bladder lithiasis but no history of 
urinary infection [5]. On the other hand, no increased risk in 
relation to renal lithiasis was observed. 

In the present paper we present the results, with respect to 
histories of urinary infection and renal lithiasis, of a multi- 
centre case-control study carried out in Spain. The study also 

investigated the risk associated with active and passive consump- 
tion of tobacco (G.L.-A. et al.), job exposure [lo], diet (E.R. et 
al.) and consumption of coffee and artificial sweeteners. 

MATERIALS AND METHODS 
The study was carried out in 1985 and 1986 in the provinces 

of Barcelona, Madrid, Cadiz, Guipuzcoa and Biscay. Recruit- 
ment of cases was based on the registers of 12 hospitals belonging 
to or associated with the Social Security System, which cover 


