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[Abstract] Background and Objective: Most patients with esophageal carcinoma have disease in the locally late stage
(stage Ill) when first diagnosed, with surgery as the first treatment of choice. This study analyzed the clinical data of patients with
esophageal squamous carcinoma after radical esophagectomy and investigated prognostic factors. Methods: The data of 361
patients with esophageal squamous carcinoma who underwent radical esophagectomy and were hospitalized at Sun Yat-sen
University Cancer Center between January 1997 and March 2004 were analyzed. The Kaplan-Meier method was used to analyze
prognosis, log-rank test was used to compare the groups, and the Cox proportional hazards model was used for multivariate
analysis. Results: The 1-, 2-, 3-, 4-, and 5-year survival rates were 67.7%, 40.6%, 27.5%, 23.4%, and 20.1%, respectively.
Based on univariate analysis, the degree of invasion, rate of lymph node metastasis, number of metastatic regions, number of
metastatic lymph nodes, postoperative complications, and duration of surgery were prognostic factors. Based on multivariate
analysis, the degree of invasion, rate of lymph node metastasis, and postoperative complications were independent factors for the
prognosis. Conclusions: Of all clinical and pathologic factors, the degree of invasion, rate of lymph node metastasis, and
postoperative complications were independent prognostic factors for the patients with stage-Ill esophageal squamous carcinoma
after radical esophagectomy.
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Esophageal carcinoma is a common malignancy in China,
and surgery is the main modality for its treatment. In clinical
settings, most patients with esophageal carcinoma have the
disease in advanced stages at the initial evaluation
(predominantly stage IllI)". Thus, the present study reviewed
patients with stage-Ill esophageal squamous carcinoma who
underwent radical esophagectomy, in an attempt to investigate
the factors associated with clinical outcomes.

Data and Methods

Patient inclusion
Patients in our study met all of the following inclusion criteria.
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(1) Patients had stage-Ill carcinoma classified according to the
2002 staging system of the International Union Against Cancer
(UICC) (6th edition). (2) Distant metastasis were excluded
preoperatively. (3) Patients had not undergone chemotherapy or
radiotherapy before surgery. (4) Patients underwent radical
esophagectomy, including at least conventional extended
two-field lymphadenectomy. (5) Squamous carcinoma was
confirmed on pathology. (6) Patients were followed to either death
or for at least 5 years. (7) The site of the carcinoma was in the
thoracic esophagus.

Patients who satisfied one of the following criteria were
excluded: (1) those with other coexisting carcinomas; (2) those
that received radiotherapy or chemotherapy before surgery; (3)
those that underwent palliative surgery (carcinoma cells were
identified microscopically on the residual end, residual carcinoma
or lymph nodes, or the use of a silver clamp as marker); (4)
those with inadequate lymphectomy that was not eligible for
inclusion; (5) those that had pathologic types other than
squamous carcinoma; (6) those who died in the perioperative
period; or (7) those with tumors located at sites other than the
thoracic esophagus.
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Clinical data

A total of 361 patients with esophageal carcinoma who
underwent esophagectomy at Sun Yat-sen University Cancer
Center between January 1997 and March 2004 were included in
our study. There were 303 men and 58 women with ages ranging
from 34 years to 82 years (median 58 years). The sites of
primary tumor included: 32 in the upper thoracic esophagus, 211
at the middle thoracic esophagus, and 118 at the lower thoracic
esophagus. As for the surgical approaches, 279 patients were via
left thoracic approach and 82 via right thoracic approach.
Lymphectomy extension included the conventional two fields.
Postoperative staging were all stage Ill  (pT3N1MO in 320
patients; pT4N1MO in 41 patients), and all were squamous
carcinoma. There were 76 patients with highly differentiated, 166
with moderately differentiated, and 119 patients with poorly
differentiated disease. Three patients received postoperative
adjuvant radiochemotherapy, 48 patients received adjuvant
radiotherapy, and 17 patients underwent adjuvant chemotherapy.
The rest of the patients did not undergo adjuvant therapy.

Observational indices

Univariate analyses were performed for 15 indices of age,
sex, tumor site, tumor length, surgical approach, surgical
duration, perioperative blood transfusion, complications, ligation
of the thoracic duct, depth of tumor infiltration (T staging),
lymph-node metastasis, number of regions with lymph-node
involvement, differentiation, adjuvant therapy, and other
pathologic indices. Postoperative complications included those
associated with surgery that required interventions (including
cardiopulmonary complications, anastomosis leakage, wound
infection, and other complications). The metastatic region was
divided into the thoracic field (mediastinal field) and the
abdominal field. The number of metastatic regions was defined
as: 1 (either the thoracic or the abdominal region) and 2 (both the
thoracic and abdominal regions). Tissue differentiations were
categorized into groups of high, moderate, and low
differentiations, and those with mixed degrees of differentiation
were classified into the lower type. Adjuvant therapy included the
intended adjuvant chemotherapy and radiotherapy.
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Figure 1 The overall survival curve of 361 patients with
stage-Ill thoracic esophageal squamous carcinoma
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Follow-up

The means of follow-up and data collection included regular
outpatient follow-up, mailings, and telephone follow-up. Survival
time was calculated in days. For deceased patients, the survival
time was calculated from surgery to death; for living patients,
survival time was from surgery to the last follow-up.
Statistical analysis

Data were analyzed using SPSS version 16.0. Survival
analysis and univariate analysis were processed using the
Kaplan-Meier method and log-rank test. The Cox proportional
hazards model was used for multivariate analysis. Surviving
patients and patients that died from causes other than the
carcinoma were regarded as censored data. Data were
recognized as statistically significant when P < 0.05.

Results

Follow-up

The 361 patients with stage-lll esophageal carcinoma were
followed to March 5, 2009, unless they died before this date. The
follow-up period was 1-133 months (median 17 months). A total
of 45 patients were still alive at the end of the follow-up period,
and 18 patients were lost to follow-up (follow-up rate of 95.0%).
Of the 298 deceased patients, 295 died from the carcinoma and
3 patients died from other causes, including 1 that died from
postoperative radiotherapy and 2 that died from unknown causes.
Survival conditions

The median survival time was 18 months, and the cumulative
rates of 1-, 2-, 3-, 4-, and 5-year survival were 67.7%, 40.6%,
27.5%, 23.4%, and 20.1%, respectively (Figure 1).
Univariate analysis

Univariate analysis showed that factors associated with
prognosis were depth of carcinoma infiltration, lymph node
metastasis, number of involved lymphatic regions, surgical
complications, and operation duration. Other indices were not
correlated with the prognosis (Table 1; survival curves are shown
in Figures 2-7).
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Figure 2 Survival curves of patients at different T stages
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Figure 3 Survival curves of patients by percent of
metastatic lymph node involvement of < 20% and > 20%
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Figure 5 Survival curves of patients with different
numbers of lymph node metastatic fields
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Figure 7 Survival curves of patients with durations of

surgery < 3 hours and > 3 hours
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Figure 4 Survival curves of patients with different
numbers of metastatic lymph nodes
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Figure 6 Survival curves of patients with or without
postoperative complications

By stratifying the surgical complications, 90 patients had
complications reported, including 36 patients with pulmonary
complications, 17 with anastomosis leakage, 11 with cardiac
complications, 11 with wound infection, and 15 patients with other
complications. As compared with those without complications,
those with pulmonary complications and anastomosis leakages
had poorer prognoses (P = 0.045, X* = 4.023; P = 0.012, X* =
6.265). Patients with cardiac complications, infectious diseases,
and other disorders had similar outcome to those without
complications (P = 0.671, 0.328, and 0.079, respectively).
Multivariate analysis

Factors that were correlated with prognosis as analyzed by
univariate analysis were introduced into the Cox model, showing
that the depth of infiltration, lymph node metastasis, and
surgical complications were independent predictors of prognosis
(Table 2).
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Table 1 Univariate survival analysis of 361 patients with stage-
lll thoracic esophageal squamous cell carcinoma

Patient Overall survival rate (%)

. 2
Varable No.  fygar  3-vear 5-year P X

Gender

Male 303 66.0 266 202 0211 1565
Female 58 76.8 319 207

Age (years)
<60 215 685 289 217 0404 0.697
>60 146 66.7 25.3 175

Tumor location

Upper thorax 21 746 44 249 0339 2161
Middle thorax 217 66.2 294 219

Lower thorax 117 686 19.9 15.8

Tumor length (cm)
<5 181 746 292 231 0107 2603
>h 180 609 25.7 16.8

QOperative approach

Left thorax 2719 68.7 28.1 209 0361 0.833
Right thorax 82 644 254 175

Duration of surgery (h)
<3 163 778 314 216 0034 4476
>3 198 627 242 194

Postoperative complication

No 211 720 306 218 0004 8377
Yes 90 547 18.2 15.3

Thoracic duct ligation

No 138 705 25.0 165 0481 0.49%
Yes 223 659 291 22.6

Depth of invasion

pT3 320 689 26.9 193 0035 4430
pT4 41 505 212 15.9

Lymph node metastasis rate
<20% 183 7441 384 300 0.000 20542
>20% 178 610 16.1 101

Number of metastatic lymph nodes

1 139 764 388 307 0.000 18482
2-3 130 714 226 172
=4 92 530 171 8.8

Number of lymph node metastatic fields

1 293 7138 319 243 0.001 11.486
2 68 582 173 104

Differentiation

Well 76 69.6 306 203 0589 0.019
Moderate 166 721 275 19.9

Poor 119 646 248 19.9

Postoperative adjuvant therapy

No 293 66.9 297 224 0135 2239
Yes 68 713 175 10.2

Perioperative transfusion

No 299 69.1 286 206 0202 1629
Yes 62 613 221 175

Discussion

Pathologic characteristics and prognosis

In recent years, the impact of lymph-node metastasis on
outcomes for patients with esophageal carcinoma has drawn
more and more attention. Although the widely used TNM staging
system for esophageal carcinoma does not list the number of
lymph node metastasis or the degree of metastasis, most clinical
investigations show that the number of lymph-node metastasis
and degree of the metastasis are independent risk factors of poor
prognosis?®. In the present study, we used the number of lymph
node metastasis, the degree of metastasis, and the number of
involved lymphatic regions to stratify the patients. These three
factors were correlated with prognosis in univariate analysis.
However, only the degree of lymphatic metastasis was correlated
with prognosis. That may be because the contribution of the
number of lymph node metastasis and involved lymphatic regions
is attributable to the degree of lymphatic metastasis.

Depth of infiltration is an important part of the international
staging system on esophageal carcinoma. Studies from other
countries’” showed that the rate of lymphatic metastasis is
correlated with the depth of infiltration. The metastatic rate is 0 for
carcinomas in situ, and metastatic rates of T1, T2, T3, and T4
are 1%, 43%, 77% , and 67% , respectively. As mentioned
above, lymphatic metastasis is an independent risk factor of
prognosis, and depth of infiltration is associated with lymphatic
metastasis, indicating that T stage is also an important prognostic
factor. In the present study, both univariate and multivariate
analyses showed that T staging was an independent prognostic
factor of stage-lll thoracic esophageal carcinoma, which was
consistent with other Chinese reports®. The study suggested that
the prognosis of patients with deeper infiltrations was worse.

Previous studies showed that tumor differentiation was
associated with prognosis. For the same pathologic types, tumors
with lower differentiation are more malignant, bearing poorer
outcomes®. But most investigations show conflicting results™. Our
study also found that the differentiation was not significantly
associated with prognosis (P = 0.200).

Surgical complications and prognosis

Studies in western countries showed that postoperative
complications for patients with esophageal carcinoma were
between 12.3% and 38% "™. Surgical complications may
markedly influence quality-of-life, or even lead to death, and may
compromise patient immunity for a prolonged period. Currently,
there are numerous studies focused on how to prevent and

Table 2 Multivariate survival analysis of 361 patients with stage-Ill thoracic esophageal squamous cell carcinoma

Parameter B SE Wald df Sig. Exp(B) 95.0% Cl
Lymph node metastasis rate 0.600 0.128 21.910 1 0.000 1.823 1.418-2.343
Postoperative complication 0.321 0.140 5.259 1 0.022 1.378 1.048-1.813
T-stage 0.549 0.192 8.153 1 0.004 1.732 1.188-2.526
SE, standard error; Cl, confidence interval.
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manage complications, while few focus on its correlation with
prognosis. In our study, the survival rate of the complication-free
group was significantly higher than the group with complications,
and both univariate and multivariate analyses suggested a
correlation between surgical complications and prognosis. The
results showed that surgical complications were independent
prognostic factors of outcomes for patients with stage-lll
esophageal carcinoma after operation. Further stratification of
patients with surgical complications showed that pulmonary
complications and anastomosis leakage yielded worse outcomes.
However, because the number of patients in the group was small,
further studies with larger sample sizes are needed.

Some studies™" show that, with prolonged operation duration,
the injuries are more severe, and intravenously infused
low-temperature fluids lead to hypothermia. Hypothermia may
delay postoperative arousal and suppress immunity, leading to
severe complications. In our study, we used 3 h as the cutoff
time, and the result showed that patients with surgery < 3 h had
significantly longer survival times than those > 3 h (statistically
significant in univariate analysis but not in multivariate analysis).
In conjunction with the results of our study, we proposed that the
compromised survival time by prolonged operation duration was
probably due to its negative effects on surgical injury and
immunity, thus increasing surgical complications. As stated
before, surgical complications are important prognostic factors,
and prolonged operation duration would be included in surgical
complications.

Adjuvant therapy and prognosis

The role of postoperative adjuvant therapy has long been
debated. Leonard et al.” thought that adjuvant chemotherapy
could improve disease-free survival rates for patients with
esophageal carcinoma, while not prolonging the overall survival
time. However, a study from the US showed that the 2-year
survival rate of an adjuvant chemotherapy group was 60%, 20%
higher compared with the control group™. Prophylactic
radiotherapy after operation can kill residual tumor cells, aiming to
eradicate lesions of micrometastasis and improve local control.
However, studies in the past 3 decades have not obtained
definite results on the effect of prophylactic radiotherapy. Xiao et
al'” proposed that postoperative radiotherapy was able to
improve survival rates for patients with positive lymphatic
metastasis and stage-lll carcinoma, rather than for those with
negative lymphatic metastasis or stage-| or stage-Il carcinoma. In
our study, the median survival time of the adjuvant and
non-adjuvant therapy arms was not significantly different. In the
first 2 years after operation, the survival rates of the two groups
were similar; thereafter, the survival rate descended more rapidly
in the adjuvant therapy group than in the non-adjuvant therapy
group. The survival benefits of our study are different from other
results, which may be due to the large age span of our patients
(about 7 years) and the diversity of adjuvant regimens. In
addition, patients in our study were those underwent radical
esophagectomy, they can seldom benefit from adjuvant therapy
which increases adverse reactions, thereby influencing long-term
survival.
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Other factors and prognosis

Age is generally a prognostic factor of cancer, while its role in
patients with esophageal carcinoma is conflicting in various
studies*®®. Generally speaking, because the metabolic rates of
older adults are low, the malignancy and infiltrative ability of the
carcinoma is not so great so that metastasis can be delayed.
Esophageal carcinoma in young patients always shows poor
biologic activities with enhanced infiltrative activity, and the
disease progresses rapidly. Thus, survival time of older adults is
longer than younger patients™. In the present study, patients had
stage-Ill esophageal squamous carcinoma, so the disease was
advanced. Although the infiltrative activity of carcinoma in older
adults was low, their physiologic activity and immunity are so
poor that the proportion of older patients that underwent adjuvant
therapy was low. Their compliance with radiotherapy was also
low. Therefore, the outcomes of both arms were similar.

The resection of esophageal carcinoma is closely associated
with the choice of surgical access. Studies™ show that the right
thoracic access approach can ensure esophagectomies of
sufficient length and thorough two-field resections compared with
the left approach, though it is complex, more invasive, and has a
high incidence of complications. Thus, patients that undergo right
access will have more survival benefits. In our study, the survival
rates of right and left access were similar, which conflicted with
other reports. Patients in our study were from 5 years to 10 years
ago when the option of surgical access primarily aimed at
resecting the primary tumor. With respect to the scope of
lymphectomy, due to the limitations of theoretical level and
technical skill, the differences between the two points of access
were relatively small. Thus, patients who underwent right access
did not benefit from the approach.

In conclusion, the authors proposed that, among
postoperative clinical and pathologic characteristics of patients
with stage-lll esophageal carcinoma, T stage, the degree of
lymphatic metastasis, and surgical complications were
independent prognostic factors.
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