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Prognostic factors in esophageal carcinoma

Analysis of prognostic factors in patients undergoing curative surgery 
for esophageal carcinoma

Abstract
Aim: We analyzed the clinicopathological data of patients with esophageal carcinoma who underwent curative 
surgery and investigated the predictive prognostic factors affecting mortality and survival.

Methods: A retrospective analysis was performed on patients with esophageal cancer who underwent curative 
esophagectomy between 2001 and 2011. Clinicopathological factors were analyzed to identify predictors of 
outcome.

Results: A total of 119 patients who underwent radical esophagectomy were included. The mean age was 65.2 
± 12.87 years. The 30-day postoperative mortality rate was 5.0%. Multivariate analysis demonstrated that long-
lasting symptoms (p=0.0001), elevated serum calcium levels (p=0.019), higher pT and pN status, advanced stage, 
higher tumor grade (p=0.001, p=0.018, p=0.003, p=0.012), and lower FEV1 levels (p<0.0001) were associated with 
increased mortality. The 1-, 3-, and 5-year survival rates were 68.2%, 36.2%, and 20.1%, respectively, with a mean 
follow-up period of 22.46 ± 1.79 months. Multivariate analysis identified pT, pN, stage, grade (p=0.012, p<0.0001, 
p<0.0001, p<0.0001), and tumor length (p=0.018) as independent prognostic factors.

Conclusion: Our results indicate that tumors longer than 4 cm are associated with poorer prognosis. We 
suggest that tumor length should be incorporated into TNM staging of esophageal carcinoma to improve 
patient selection for appropriate treatment strategies.
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Introduction
Esophageal cancer is among the leading causes of cancer-related 
deaths worldwide. It is endemic in many regions, particularly in 
developing countries.1 Surgical resection remains the primary 
treatment for these patients; however, the 5-year overall survival 
rate is approximately 20%, even when tumors are resected at early 
stages.2,3 The most widely accepted prognostic factors following 
esophagogastrectomy include histological subtype, depth of tumor 
invasion (T), lymph node metastases (N), and tumor differentiation.4-6 
Although tumor length has been identified as an independent 
prognostic factor,7,9 it is not included as a risk factor in the 7th edition 
of the American Joint Committee on Cancer TNM system.10

Despite advances in treatment techniques, the prognosis of esophageal 
carcinoma remains poor. In this study, we aimed to analyze predictive 
prognostic factors in patients who underwent esophagectomy without 
neoadjuvant therapy and to evaluate whether tumor length should be 
incorporated into TNM staging.

Materials and Methods
Between March 2001 and December 2011, a total of 146 patients with 
esophageal carcinoma underwent esophagectomy at the Thoracic 
Surgery Department of Ankara Numune Training and Research 
Hospital. Clinicopathological variables and survival data were collected 
via telephone interviews and patients’ medical records. Survival 
information was available for 119 of the 146 patients.
All patients underwent physical examination, laboratory testing, upper 
gastrointestinal endoscopy and barium studies, flexible bronchoscopy, 
computed tomography (CT) scans from the neck to the upper abdomen, 
and radionuclide bone scans. Some patients also received positron 
emission tomography (PET) CT. Pulmonary and cardiac function 
assessments were performed to evaluate surgical tolerance.
Esophagectomy was performed via a right thoracic approach in 68 
patients, via left thoracophrenotomy in 30 patients, and via a transhiatal 
approach in 21 patients. Three-field lymphadenectomy was performed 
in 59 patients, and two-field lymphadenectomy in 60 patients. Gastric 
tube reconstruction was performed in all patients, with intrathoracic 
anastomosis in 39 patients and cervical anastomosis in 80 patients. All 
anastomoses were hand-sewn.
Pathological examination revealed squamous cell carcinoma in 
92 patients (77.3%), adenocarcinoma in 22 patients (18.5%), and 
adenosquamous carcinoma in 5 patients (4.2%). Tumor staging was 
performed according to the AJCC 7th edition guidelines. This study 
protocol was approved by the Medical Ethics Committee of our 
institution.
Statistical Analysis
Statistical analyses were performed using SPSS 11.5 for Windows 
(SPSS Inc., USA). Descriptive statistics were calculated for all patient 
characteristics and expressed as mean ± standard deviation or 
percentage. Categorical variables were compared using the X2 test. 
Factors affecting hospital mortality were first evaluated with univariate 
analysis, and those with p<0.25 were further analyzed using multivariate 
logistic regression. Survival probability curves were calculated using the 
Kaplan-Meier method and compared by the log-rank test. Multivariate 
survival analyses were conducted using the Cox proportional hazards 
model. A p-value < 0.05 was considered statistically significant.

Results
Clinicopathologic Characteristics
Out of 146 patients, survival information was available for 119 patients, 
including 43 (36.1%) females and 76 (63.9%) males, resulting in a male-
to-female ratio of 1.7. The mean age at diagnosis was 65.2 ± 12.87 years 

(range, 20–80 years). Patients’ characteristics are summarized in Table 
1. Esophagogastric anastomosis was cervical in 80 (67.2%) patients and 
intrathoracic in 39 (32.7%) patients. Sixty-three patients (52.9%) were 
in stage III, and 44 patients (36.9%) received adjuvant chemoradiation 
following surgery.

Table 1. Patients’ demographics and tumor characteristics
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Mortality
Operative mortality was defined as any death occurring within 30 days 
postoperatively or during the same hospitalization. In-hospital mortality 
was 8.4% (10/119), while the 30-day postoperative mortality rate was 
5.0% (6/119). Thirty-day deaths were primarily due to anastomotic 
leaks (n = 2, intrathoracic), bronchopneumonia (n = 3), and multi-organ 
dysfunction (n = 1).
Univariate analysis revealed that high pathological T status (p=0.002), 
high pathological N status (p=0.043), advanced TNM stage (p=0.002), 
high tumor grade (p=0.017), elevated serum calcium (p=0.030), FEV1 < 2 L 
(p=0.001), and longer symptom duration (p=0.001) were associated with 
increased mortality. Multivariate logistic regression confirmed that all 
these factors were independently associated with operative mortality 
(Table 2).

Postoperative Morbidity
Significant postoperative complications occurred in 39 patients (32.7%). 
Anastomotic leakage was observed in 8 patients (6.7%); four were 
intrathoracic, of whom two died due to mediastinitis. Two leakages 
occurred at the gastric tube staple line and required reconstructive 
surgery. Cervical anastomotic leaks were managed conservatively. 
Pulmonary complications were identified in 18 patients (15.1%), including 
bronchopneumonia (n = 10), pulmonary embolism (n = 2), respiratory 
distress syndrome (n = 1), and pleural complications (n = 5). Cardiac 
arrhythmias occurred in 4 patients, and wound infections were noted 
in 3 patients.
Survival
The 1, 3, and 5 year survival rates were 68.2%, 36.2%, and 20.1%, 
respectively, with a mean follow-up period of 22.46 ± 1.79 months. 
Univariate analysis identified T status (p<0.001), N status (p<0.001), TNM 
stage (p<0.001), tumor grade (p<0.001), and tumor length as significant 
predictors of cumulative survival (Table 3).and tumor length (p=0.011). 
As a continuous variable only FEV1 (p<0.001), was affecting the survival 
rate (Table 4). Among these significant variables evaluated by the 
univariate analysis, independent prognostic factors of poor prognosis 
as determined by multivariate analyses were high pT (p=0.012), high pN 
(p<0.001), high TNM stage (p<0.001), high grade (p<0.001), and tumor 
length > 4 cm (p=0.018), (Table 5). We also found tumor length greater 
than 4 cm was associated with high pT status (X2 = 54.768, p<0.001) high 
pN status (X2  = 14.02, p<0.001) and high TNM stage (X2  = 44.53, p<0.001). 
Cumulative survival curves in terms of stage, grade and tumor length 
are shown in Figures 1, 2, 3 respectively.

Discussion
In this study, we analyzed factors affecting mortality and survival in 
119 patients undergoing curative esophagectomy for esophageal 

carcinoma. The in-hospital mortality rate was 8.4%, the 30-day 
postoperative mortality rate was 5.0%, and the postoperative 
morbidity rate was 32.7%. Although morbidity and mortality rates for 
esophagectomy have decreased over time, our operative mortality was 
relatively high, likely due to 52.9% of patients presenting with locally 
advanced tumors (stage III) and low FEV1 levels, along with prolonged 
symptom duration and elevated serum calcium levels.
Previous studies have suggested that age between 55–69 years and 

Table 2. Statistical Association of Preoperative and Postoperative Vari-
ables with 30-day postoperative mortality

Table 3. Clinicopathological variables influencing the cumulative surviv-
al rates by the univariate  analysis.  

OR: Odds Ratio, CI: confidence interval, * statistically significant p<0.05

SCC: Squamous cell carcinoma ADC: Adenocarcinoma NC: Not Calculated ADSC: 
Adenosquamous carcinoma CRT: Chemoradiation GEJ:Gastroesophageal Junction * 
Statistically significant P < 0.05   
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preoperative dyspnea are independent prognostic factors for hospital 
mortality.11 In contrast, age did not significantly influence mortality in 

our cohort. Preoperative cardiac, respiratory, and hepatic functions 
have also been reported as important predictors of postoperative 
mortality.12,13 In our study, pathological T and N status, TNM stage, tumor 
grade, high serum calcium, low FEV1, and long symptom duration were 
all independently associated with increased mortality. Major pulmonary 
complications occurred in 15.1% of patients and accounted for 50% of 
operative deaths, consistent with rates reported in the literature.14,15

Regarding survival, the mean age at diagnosis was 65.2 ± 12.87 years 
(range 20–80), and age did not significantly affect outcomes, unlike 
some reports showing an inverse relationship between age and 
survival.16-17 Gender, tumor location, histopathology, and adjuvant 
chemoradiation also did not significantly influence survival.
Tumor length emerged as an important prognostic factor. Patients with 
tumors ≥ 4 cm had higher T and N stages, more advanced TNM stage, and 
poorer survival. These results align with prior studies highlighting TNM 
stage and tumor grade as strong independent prognostic factors,18,20 
and with reports indicating that tumor length independently predicts 
survival in both adenocarcinoma and squamous cell carcinoma of 
the esophagus.8,21-23 Our findings support including tumor length as a 
parameter in the TNM staging system for esophageal carcinoma.

Table 4. Univariate Cox regression analysis of continous variables that 
can affect survival rates.

Table 5. Multivariate Analysis of Prognostic factors for Cumulative Sur-
vival Using Cox’s Proportional Hazard Modal

Hgb: Hemoglobin, Hct: Hematochrit, WBC: White blood Count
PLT: Platelet, RDW: Red blood cell distrubition width,
LDH: lactate dehydrogenase activity, * statistically significant P < 0.05      
**P < 0.25 was considered sufficient, 

* Statistically significant P < 0.05      

Figure 1. Survival curve based on stage of esophageal carcinoma

Figure 2. Survival curve based on grade of esophageal carcinoma

Figure 3. Survival curve based on tumor length of esophageal carcinoma.
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Limitations
This study has limitations. It is retrospective, with a relatively small 
sample size, and mortality data were collected for all causes rather 
than disease-specific deaths. Additionally, only patients undergoing 
curative surgery were included, which may limit generalizability.

Conclusion
In conclusion, pathological T and N status, overall TNM stage, and tumor 
grade remain important prognostic factors in esophageal carcinoma. 
Moreover, tumor length ≥ 4 cm is associated with higher T and N stages, 
advanced TNM stage, and poorer survival, suggesting that tumor length 
should be incorporated into the TNM staging system as a predictive 
prognostic factor.
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