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Abstract

Introduction: Among esophageal tumors, squamous cell carcinoma is the most common and with a poor outcome. Its 
prognostic factors are controversial and the long-term results dismal. It is essential, though, to have a detailed knowledge of 
the characteristics of this group of patients and its prognostic factors. Objective: To evaluate clinical, surgical and pathological 
parameters of patients with esophageal squamous cell carcinoma submitted to esophagectomy and identify prognostic factors 
of overall survival. Secondary Objectives: To evaluate surgery safety and mortality. Methods: A retrospective cohort study 
was done with 47 patients submitted to esophagectomy due to squamous cell esophageal cancer admitted in the Abdominal 
Surgery Department of A.C.Camargo Cancer Hospital, Sao Paulo. The period considered was October 1998 - December 
2004. Results: Overall 2 and 5-year survival rates were 41.1% and 18.1%, respectively. There were statistically significant 
differences in 5-year overall survival probability for the treatment intention (p=0.0017), residual disease (R) (p=0.0111), 
lymphatic invasion (p=0.0180), T (p=0.0077), M (p=0.0166), clinical stage (p=0.0020). The independent prognostic factors 
were lymphatic invasion (HR=2.41) and pathologic “T“ (HR=2.19). Conclusions: Surgical treatment of esophageal cancer 
is a safe procedure, with low hospital mortality (2.1 %). The most important factors associated to 5-year overall survival 
is treatment intention, residual disease (R), lymphatic invasion, and T M clinical stage. Independent prognostic factors are 
lymphatic invasion and pathologic “T”.
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Introduction

Among tumors of the esophagus, spinocellular 
carcinoma (SCC) is the commonest,1-3 having the highest 
incidence in the central region of Asia. In Brazil it is one 
of the ten most common and the sixth in mortality,2 with 
a higher frequency in the South region.2,4-6 This situation 
is changing, especially in Western countries, where there 
is a growing increase of adenocarcinomas, especially in 
North America and Western Europe.7-9

The main criteria for prognostic classification 
in esophageal SCC is TNM staging, which evaluates 

Applied Cancer Research 2007;27(4):175-181

Corresponding Author:
Felipe Coimbra
Rua Professor Antônio Prudente, 211
01509-010 São Paulo, Brazil
E-mail felipej.f.c@uol.com.br

only tumor characteristics such as isolated criteria for 
staging and prognosis.10 But many other factors have 
been identified. There is no consensus, however, about the 
independent factors, except for clinical staging.9,11-19

Surgical treatment followed by adjuvant therapy is 
the sequence of treatment adopted in most institutions. But 
the ideal surgical modality is a controversial question. Access 
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fields, the extension of resection and lymphadenectomy, 
as well as the variations of the usual technique are factors 
that can directly influence prognosis.16-18,20-21  In world 
literature, 5-year survival in curative treatment varies from 
5% to 30%.22-26  In Brazil the literature is scarce and no 
other study detailed prognostic factors.

The decision of the adopted therapy is defined 
by the experience of the service, clinical conditions, 
tumor staging, location, expected complications and life 
expectancy of each patient. With these data, very often 
of an empirical character, treatment strategies are defined, 
but without considering concrete data as to the casuistry. 
Thus, it is essential to identify prognostic factors for this 
group, allowing a real knowledge of the disease in this 
specific casuistry, which directly interferes in the choice 
of treatment, aiming at better long-term survival rates.

Methods
We carried out a retrospective cohort study of 

forty seven patients of SCC of the esophagus treated 
consecutively with esophagectomy admitted by the 
Department of Abdominal Surgery of A.C.Camargo 
Hospital from October 1998 to December 2004. All 
patients were staged and evaluated by means of clinical 
examination, lab tests and specific image examinations 
(EED, EDA and bronchoscopy). For tumors of the 
esophagogastric junction and lower esophagus, tumors 
reaching the innermost third of the submucous 
membrane (SM1) or having high surgical risk (ASA III), 
transmediastinal esophagectomy with lymphadenectomy 
in abdominal and transmediastinal fields was indicated. 
Trans-thoracic access was chosen for thoracic tumors 
in patients of low surgical risk when it was expected to 
carry out lymphadenectomy in two or three fields and 
/ or the existence of great thoracic masses. For tumors 
in cervical sites cervical access followed by abdominal 
access for reconstruction of feeding tube was chosen. All 
surgeries were carried out by the same surgical team. After 
resection all surgical samples were analyzed as regards 
pathological anatomy. Adjuvant therapy was carried out 
with radiotherapy for tumors larger than T2 or N1.

To describe variables, frequencies distribution, 
measures of central tendency and dispersion were used. 
The comparison among variables was carried out by 
qui-square frequency test and in 2x2 charts, Fisher Exact 
test was used. The 5% significance level was adopted. In 
survival analysis, Kaplan-Meier technique was used and 
the differences between survival curves were verified 
using log-rank test. Cox’s regression model was used for 

estimating death relative risks, considering the interval 
of confidence of 95%. The stepwise (forward) technique 
was used for inclusion of variables in the multivariated 
model considering the level of signification of 10% for 
obtaining the independent prognostic factors.

Results
There was a predominance of males (80.8 %). The 

mean age was 59.9 years (median: 62 years, min.: 30 years, 
max.: 78 years). Dysfagia was the main symptom (95.7 %), 
followed by weight loss (55.3%), pain (23.4 %) and others 
(17%). The mean weight loss was 6.1Kg. Mean body mass 
index was 22.5 (14.3 to 28.8). The mean serum level was 
4mg/100ml. The mean serum hemoglobin was 13.6g %. 
The Lymphocytes mean was 1601/mm3. Most patients 
had comorbidities (93.6 %). And 10 tumor had a cervical 
location while 28 were thoracic and 9 were located in 
the esophagogastric transition. 

Treatment was curative in 41 patients (87.2%). 
Transdiaphragmatic resection was performed in 32 
patients (68.1%), transthoracic in 15 patients (31.9%). 
Resection was considered  R0 in 80.8 % of the sample. 
Only 15 patients (31.9%) needed blood transfusion. The 
mean surgery time was 412 minutes (240 to 690 minutes). 
Thirty four (72.3 %) patients had complications in the 
post-operative (25% pleural-pulmonary). Twenty one 
patients had adjuvant radiotherapy.

Degree of tumor differentiation was G1 and G2 
in 91.1%, G3 and G4 in 8.9%. Lymphatic invasion was 
detected in 33 patients (70.2 %). The mean size of the 
tumor was 4.4 cm. Mean number of resected lymph 
nodes was 31.8. The mean of compromised lymph nodes 
was 3.8.

The distribution of patients according T stage was: 
T1 – six patients (12.7 %), T2 12 (25.5 %), T3 18 (38.3 
%) and T4 11 patients (23.4 %). From the total of patients 
20 (42.5%) were N0, 24 (51.1%) N1, and 3 were Nx 
(6.4%). Forty patients (85,1%) had no distant metastasis 
and 7 (14.95) were classified as M1. The disease of twenty 
patients were classified as EC I and II, and in 24 cases the 
disease was classified as EC III+IV. 

The mean hospitalization time was 21 days 
(median of 15 days, range 7 to 14 days). 

The most common recurrence was systemic in 19 
cases (70.4%). Most of recurrences (87.1%; n=27) were 
diagnosed in the first two years after surgery. There was 
a death in intra-hospital treatment (2.1%). There was 
no follow up losses and mean follow up time was 20.4 
months.
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For the 5-year survival the number of lymphocytes 
(p=0.703), serum albumin dosage (p=0.0814), perineural 
invasion (p=0.0750), the number of resected lymph nodes 
(more or less than 27) (p=0.0908) presented rates with 
a tendency to be statistically significant. Table 1, Table 2, 
Figure 1.

Table 1 - Statistically significant 5-years overall survival 

according to variables related to patient, treatmen, tumor 

characteristics and stating

Variable Category Overall Survival (%)

2 years 5 years p- value

Overall 
survival

41.4 18.1

Treatment 
intention

Curative 45.2 21.1 0.0325

Palliative 16.7 0

Residual 
disease

R0 47.6 22.2 0.0111

R1+R2 13.2 0

Lymphatic 
invasion

No 53.0 24.7 0.0017

Yes 9.6 0

T T1/T2 64.4 35.8 0.0077

T3/T4 26.4 7.7

Metastasis No 47.7 20.9 0.0166

Yes 0 0

Clinical 
staging

I/II 72.6 33.0 0.0020

III/IV 17.8 8.9

five-year survival from 3.7% to 9.0% along 40 years and 
also by other authors28-29 the evolution of these patients 
is still precarious. In attempting to improve the results of 
surgical treatment, the pre- and post-operative adjuvance 
have been employed. However, some revisions showed 
only a little impact.30-31

Spinocellular carcinoma (SCC) of the esophagus 
is one of the malignant neoplasias of more complex 
treatment. The rate of global survival in five years 
is less than 30%, independently of the employed 
therapeutics.17,22,25-27,32-33 Among treatment options, 
surgery is still the primary choice of reference.

Currently, the main classification criterion for 
tumor prognostic is TNM.10 However, multiple predictive 
factors have been proposed as being still more important 
than TNM. In most studies, however, there is no consensus 
about independent factors in prediction, except for 
clinical staging.11-19

TNM classification, nevertheless, holds only 
regarding tumor characteristics. Thus, relevant information 
such as those about clinical conditions as well as factors 
linked to treatment are not considered in prognostic 
stratification. Both for cancer of the esophagus and for 
other neoplasias, the importance of those variables9,15,18,29,34-

36 have been demonstrated.
Independently of the advancements of therapeutics 

and the development of peri-operative cares, survival 
results for esophagus SCC remain dismaying. It is thus 
vital to know this group of patients, the identification of 
its prognostic factors for subsequently contribute to the 
choice of therapeutics and for better long-term survival 

Table 2 - Prognostic factors

Variable Category Crude HR Multivariate 
HR

Lymphatic 
invasion

No 1.0 (ref.) 1.0 (ref.)

Yes 3.08 (1.5-6.4) 2.41 (1.1-5.1)

Pathologi-
cal T

T1/T2 1.0 (ref.) 1.0 (ref.)

T3/T4 2.6 (1.3-5.6) 2.19 (1.0-4.8)

HR: Death´s Hazard ratio according to Cox Regression Model
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Figure 1 - Overall survival estimated by Kaplan-Meir 
method.

Discussion
Early detection followed by resection favors the 

best chance of cure for esophagus SCC. Long-term 
survival is in most cases dependant on tumor stage. In 
spite of the apparent improvement in the last decades, as 
noticed by Mirra et al.,27 which showed an increase of 
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results.
In the present study, global survival in two and 

five years was respectively 41.4% and 18.1%. There are 
great variations in the results of the world literature. In a 
general way better results are observed in oriental studies. 
However, many variables must be considered, since the 
casuistry in the oriental centers is composed of a higher 
percentage of tumors in initial stages,16,37-39 there is a  
mixture of SCC and adenocarcinoma18,31,38-40 in analysis, 
there is difficulty for evaluating the impact of different 
adjuvant therapies and there are no prospective  random 
studies showing the differences of results for the different 
types of surgeries in survival. In Brazil, global survival in 
five years varies from 3.7% to 27%, but prognostic factors 
are not normally approached.3,29,41

The independent prognostic factors in this study 
were lymphatic invasion (IL) (HR=2.41) and “T” 
(HR=2.19). The presence of IL represented a twice 
higher chance of death; also as pathological groups T3 
and T4 present a twice higher risk of death than groups 
T1 and T2 in multivariated analysis. These results agree 
with the literature.18,29,36,39-40,42

In this casuistry factors referring to the tumor 
had higher prognostic importance, suggesting that the 
biological tumor aggressiveness is the most important 
element, independently of the type of surgical therapeutics 
or clinical conditions.

We see that the patients elected for surgical 
treatment correspond already to a group with better clinical 
conditions. This way, probably there is a preoperative 
“selection” that homogenizes the candidates for surgical 
therapeutics, showing that clinical factors are not very 
efficient in the determination of prognostics.16,34,41,43 
Several clinical aspects linked to the patient were studied, 
such as habits, age, comorbidities, nutritional factors, 
laboratorial factors and anesthetic risk. None of them had 
statistical significance in the analysis of survival.

Maybe one of the reasons for the low prognostic 
influence of the chosen therapeutics is the fact that all 
surgeries were carried out by the same surgical team, 
reducing the possibility of variations on procedure, 
complications and post-operative evolution. Another 
important element is the small number of cases for each 
type of surgery that allows no concluding results.

Among the treatment variables studied, the 
intention of treatment and the presence or not of residual 
disease influenced significantly five-year survival. In 
the literature these data are confirmed showing clear 
differences of 5-year survival in 20% to 35% for curative 
resections against less than 5% for palliative ones.5,44 As for 
residual disease, we can think in the influence of tumor 

anatomopathological factors such as “T”, degree of tumor 
differentiation, IL, among others. 

Stein e Siewert29 point as one of the causes for the 
improvement of the prediction in resected esophageal 
tumors the increase of R0 resections, and they also 
say that the implementation of neoadjuvant therapy is 
very important factor, that directly influences survival. 
Tachibana et al.36 found as independent prognostic factors 
elements related both to the tumor and to the treatment 
(surgeon). The therapeutic factors were time of surgery 
more than seven hours and the quantity of transferred 
concentrates of red blood cells, if more or less than three 
unities.

In our study surgery time had no influence in 
survival, probably due to adequate anesthetic care and 
intensive therapy. Regarding blood transfusion, a third of 
patients received it and only one received three unities of 
concentrates of red blood cells. If we consider as higher 
risk the patients who received more than three unities of 
transfusion, as demonstrated by Tachibana et al.,36 there are 
subsidies to credit to the low transfusion rate the absence 
of influence of this factor in prediction.

The choice of surgical access, transthoracic (TT) 
or transmediastinal (TM); the type of lymphadenectomy 
carried out, in one, two or three fields; the extension of 
surgery, with resection of other organs or not; and the type 
of anastomosis carried out, if manual or mechanical were 
not relevant factors for survival. Studies comparing TT 
and TM techniques show both to be equally effective.

Orringer et al.45 studied 800 patients submitted 
to transmediastinal esophagectomy and reported 5-year 
survival of 23%, with mortality of 4% and lesser rates 
of respiratory complications, if compared with most 
studies with lymphadenectomy in three or two fields. 
Christein et al.9 noticed, in 128 patients submitted to TM 
esophagectomy and 74 to TT a worse prediction in the 
second group and credit this result to a more frequent 
upper thoracic location and to a higher rate of blood 
transfusions. 

The defenders of TT say that systematic radical 
lymphadenectomy offers the best chance of survival in 
the long term in sensitive cases, and an adequate staging 
reducing sub-staging of advanced tumors due to a better 
lymph node evaluation36. It is obvious, nevertheless, that 
the more extensive lymphadenectomy is more precisely 
the disease is staged reducing the effect of migration 
of staging.16 In this analysis, there was no difference 
in survival in the different access or in the type of 
lymphadenectomy.

For cervical tumors, resection can affect the 
pharynx and the larynx. The access ways are the same 



Applied Cancer Research, Volume 27, Number 4, 2007179

Coimbra et al.

used for resection of tumors of other locations of the 
esophagus, but in these cases one should carry out cervical 
collar incision and regional lymphadenectomy must be 
jugular-carotidal, and not only recurrential.46-48 

The elevated rates of post-operative complications 
in esophagectomies are known with immediate and long 
term consequences. Tachibana et al.36 showed that in 287 
patients submitted to esophagectomy in three fields by 
esophagic SCC postoperative morbidity was 80%. In this 
evaluation post-operative morbidity was high, as expected, 
being the commonest the respiratory ones, but without 
influencing survival.

In the last years, improvements in surgery, 
anesthetic technique and intensive therapy have reduced 
morbidity rates and hospital mortality in patients 
submitted to esophagectomy, from levels superior to 
20% to about 5% in the best centers.17,18,20,29 In Brazil, the 
rate of post-operative mortality for this surgery varied 
from 2% to 55.3% in several technical employees.3,20,27,49 
In this experience hospital mortality was 2.1% (one 
case), resulting from mediastinitis due to anasthomotic 
fistula complications, similar to the best results of the 
literature.18,29

Neodjuvant treatment in patients with esophagus 
cancer was introduced more than 20 years ago, but29 did 
not show improvements in global survival in most studies. 
However, more current investigations have demonstrated 
a tendency of improvement of the results in selected 
groups, without affecting operative morbimortality, 
probably due to improvements in (conformational) 
techniques, saving healthy tissues that were injured by 
older techniques.9,24,29,45

Stein e Siewert29 report the growing use in the last 
two decades of neoadjuvant therapy with radiotherapy 
and chemotherapy. In Brazil, Tomasich et al.40 compared 
the immediate effects in complications and hospital 
mortality in 132 patients submitted to esophagectomy, 
of whom 60 had neoadjuvance with chemotherapy or 
radiotherapy, and observed a number significantly higher 
of complications in patients having neoadjuvance, but 
without worsening of hospital morbidity.

Post-operative adjuvant treatment is also 
controversial.4 In some patients adjuvant radiotherapy 
even worsen results regarding survival and only groups 
having mediastinal residual disease resected with palliative 
intention benefited.5 Other prospective random studies 
showed a reduction of local recurrence and the incidence 
of tracheoesophagic fistulas after resection, without 
benefits for survival. Post-operative chemotherapy with 
several agents still did not prove its role in tumors of 
resected esophagi, besides not being well tolerated,33 

which makes it not to be carried out routinely except 
in inquiry protocols. The combination of post-operative 
radiotherapy and chemotherapy presented results that 
seem promising, but definitive prospective random studies 
are still necessary.33

In this study, adjuvance with radiotherapy was 
carried out in the cases of higher risk of recurrence. 
About half of the patients (44.7%) were submitted to 
radiotherapy alone and it was not a significant factor 
for survival. It was observed however a lesser number of 
local-regional recurrences.

If we compare the results with those of the 
literature, in which the most common type of recurrence 
is local-regional, we observe they were different from most 
studies,36-37 since distant recurrence was more frequent 
(70.4%). This distribution is probably due to multiple 
factors, and among them maybe we may emphasize an 
oncologically adequate surgery, as well as the preventive 
effect of radiotherapy against local-regional recurrences.44 
Thus, these data corroborated the efficiency of surgical 
and complementary treatment employed, especially for 
the control of local-regional disease.

Based on the knowledge produced in this study, it 
was possible to observe the necessity of adjuvant therapy, 
pre- or post-operative, adapted to the control of distance 
disease in esophageal cancer, since the failure of surgery 
is obvious, even of the most radical ones, in the control 
of systemic recurrences.9,36,50

The factors related to the tumor were those of 
higher relevance in this casuistry. The analysis of the 
staging of these patients showed that most had tumors 
already advanced at diagnosis, with 61.7% T3 and T4, and 
51.1% N1. These elements make a relevant fact stand out 
in the casuistry: late diagnosis. TNM classification was 
extremely efficient in the evaluation of the prediction 
in the studied patients. T3 and T4 groups were a factor 
of worse prognostic in the multivariated analysis9,15,34,38 

as already have shown several authors. Based on 
these findings, we may emphasize the importance of 
implementing strategies already adopted by some for a 
detailed preoperative diagnosis of T, with the routine use 
of endoscopic ultrasound scan.29

Lymph node compromising (N) was not statistically 
significant for survival in this study. Other parameters 
linked to lymph nodal disease were also evaluated, such 
as the number of compromised lymph nodes and lymph 
nodal ratio, and they did not show statistical significance. 
However, when the number of lymph nodes resected 
was analyzed, if less or more than 27, we observed better 
survival rates in the second group (4.6% versus 34.2%, 
p=0.0908). These findings corroborate the possibility of 
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micrometastatic disease and the therapeutic and staging 
value of radical lymphadenectomy, despite systemic 
limitations inherent to the surgical treatment.16 

As expected, the presence of distant metastasis was 
a significant factor in survival in two (47.7% versus 0%) 
and five years (20.9%, p=0.0166). Other studied variables 
were not significant for survival in five years. 

IL was an independent prognostic factor and 
it confirms more recent data of the literature on the 
subject, showing to be a factor more important than N 
and M. Osugi et al.16 evaluated 88 patients with SCC 
of the esophagus submitted to lymphadenectomy in 
three fields, and noticed what only IL correlated with 
the prediction in the multivariated analysis. They also 
showed that when there is IL, even in patients without 
lymph nodal metastasis (N0), an elevated risk of distant 
metastasis is present.

Thus, surgical treatment of esophageal SCC 
presents elevated rates of complications, but with 
low hospital mortality (2.1%). The factors of higher 
importance for 5-year global survival were intention 
of the treatment, R, IL, T, M and EC. The independent 
prognostic factors were IL and T.

To conclude, the deep knowledge of the casuistry 
and the study of its prognostic factors were shown to 
have extreme importance in the projection of future 
changes in the clinical and surgical procedures of the 
treatment of esophageal cancer, aiming at increasing 
long-term survival. We believe that with the growth of 
the casuistry it will be possible to have a higher number 
of prognostic factors and in a future analysis to investigate 
possible molecular prognostic markers in this select group 
of patients.
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