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Introduction

According to the latest GLOBOCAN 2020 database, 
esophageal cancer ranks seventh in incidence and sixth 
in mortality in Asia, with a particularly high incidence in 

China (1). Esophagectomy is widely acknowledged as the 

treatment that can best prolong the overall survival (OS) 

of patients with esophageal cancer. However, elective 

esophageal surgery is complex, involving important organs, 
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such as the esophagus and the stomach, and has relatively 
high rates of complications. In fact, approximately 65% 
of patients report postoperative complications after 
esophagectomy (2), and the incidence of anastomotic 
leakage (AL) is 11.4% (3). Moreover, the Esophageal 
Complication Consensus Group has reported an increase in 
the incidence of AL from 11.7% to 13.1% (4). 

Early fistulas occur within 3 days postsurgery and are 
related to the operation, mostly due to poor anastomosis, 
poor local blood supply, tension in the anastomosis, or 
errors in the application of the anastomosis. Early fistulas 
account for approximately 1–5% of anastomotic fistulas.

Medium-term fistulas occur 4–14 days after surgery 
and most commonly at about a week postoperatively. 
The causes are complex and include local suture infection 
of the anastomosis, necrosis of tissue cutting, untreated 
postoperative pleural effusion, incomplete lung expansion, 
poor tissue healing ability, severe and frequent coughing, 
chest and stomach dilatation, impaired gastric emptying, 
and pulling of the anastomosis by the stomach’s own gravity. 
Medium-term fistulas account for approximately 75–85% of 
anastomotic fistulas.

Late fistulas present more than 14 days after surgery, 
mostly occur secondary to anastomotic fistulas, and are 
caused by local infections around the anastomosis or by 
small anastomotic fistula openings. This type of fistula is 
usually confirmed late clinically and accounts for about 
10–20% of all fistulas.

Indeed, AL is one of the most severe complications 
after esophagectomy and can subsequently lead to 
peritonitis or mediastinitis, systemic inflammatory response 
syndrome (SIRS), and septic shock. It has been associated 
with high morbidity, prolonged hospital stay, and the 
high consumption of healthcare resources. In the long-
term, AL can lead to a poor quality of life, increased 
cancer recurrence rates, and poor long-term survival (5). 
Therefore, early and timely diagnosis of esophageal AL is 
critical to avoiding potentially fatal complications and to 
reducing hospital stays and the clinical burden of patients 
with esophageal cancer. In general, when patients present 
with clinical symptoms, such as fever, chest pain, dyspnea, 
redness and swelling on the cervical anastomosis site, or 
production of secretions, then esophagography, computed 
tomography (CT) scans, or esophagoscopy are performed. 
Delayed diagnosis of AL can negatively influence prognosis. 
However, the timing of imaging remains controversial as 
the period of AL manifestation may vary considerably (6).

The reasons for the occurrence of anastomotic fistulas 

are complex and multifaceted, the most notable of which 
are closely related to anastomotic technique and the 
surgical operation. Other risk factors include frequent 
and violent postoperative coughing, which causes changes 
in the respiratory pressure being transmitted to the 
gastrointestinal tract, resulting in a massive shock wave 
of rapid pressure changes in the esophageal and gastric 
cavities. Swallowing large amounts of food and drink is 
also another risk factor which can result in pulling due to 
the stomach’s own gravity. Both these factors can cause the 
fragile edematous anastomotic tissue to tear during the 
healing process and form anastomotic fistulas.

Surgeons today are witnessing rising infection-related 
complications following elective surgery, with in AL in 
particular being strongly associated with infection. AL can 
often lead to peritonitis or mediastinitis, with the latter 
being strongly associated with changes in circulating white 
blood cells and particularly with the presence of neutrophils 
and related lymphocytopenia (7). In general, a high 
neutrophil count predisposes an individual to inflammatory 
diseases. Conventionally available laboratory tests, such 
as blood cell counts, are easy to obtain, inexpensive, and 
acceptable to patients, and can therefore help to identify 
patients at high risk of complications. In particular, the 
neutrophil-to-lymphocyte ratio (NLR) can reflect systemic 
inflammatory responses, which is a reliable prognostic 
indicator in patients with advanced cancer (8). Studies 
have shown that the peripheral blood NLR before gastric 
cancer resection is predictive of AL (9). Furthermore, in 
patients undergoing elective colorectal surgery, the NLR 
on the fourth postoperative day has shown predictive 
value for AL (10). Other studies have indicated higher 
mean values and elevated NLR in the early postoperative 
period to be correlated with esophageal anastomosis in 
patients. Conversely, a low NLR has been reported to 
have high negative predictive value for AL (11). Although 
several studies have shown NLR to be an effective 
predictor of anastomotic leakage in elective esophageal 
surgery, these studies mainly measured the postoperative 
parameters, and thus could not provide insights into the 
preoperative inflammation indices with the potential to 
predict esophageal AL. Furthermore, the bulk of research 
is European in origin, and equivalent studies from Asia are 
lacking.

This current study aimed to evaluate and compare 
the predictive value of preoperative and postoperative 
inflammatory factors, such as neutrophil count, lymphocyte 
count, platelet count, NLR, platelet-to-lymphocyte ratio 
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Patients treated with esophagectiomy 
(n=247)
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setting (n=3); 

Lack of blood test
data (n=6); 

 Active or clinically significant cardiac, 
hepatic, or renal disease (n=9)

n=216

Presence of concurrent malignancy, 
distant metastasis, or chronic 
infection (n=23)  
Patients who received neoadjuvant 
chemotherapy or  radiotherapy (n=8)

n=198

Excluded

Excluded

Figure 1 A flow diagram of the study protocol.

(PLR), and systemic immune-inflammation index (SII), 
in patients treated with curative resection for esophageal 
squamous cell carcinoma. In addition, the correlation of 
these peripheral blood inflammatory indices at the different 
AL times was examined.

We present the following article in accordance with the 
STARD reporting checklist (available at https://dx.doi.
org/10.21037/jgo-21-812).

Methods

Patient population

This was a retrospective study on patients who underwent 
radical esophagectomy for esophageal cancer between 2016 
and 2020 at the First Affiliated Hospital of Gannan Medical 
University. The demographic and clinicopathologic 
characteristics and blood test results were obtained from 
electronic or paper medical records. The inclusion criteria 
were as follows: (I) patients with histologically diagnosed 
esophageal squamous cell carcinoma, (II) patients who 
underwent elective esophageal surgical procedure, (III) 
complete availability of study variable data, (IV) complete 
availability of blood cell count data before and after 
surgery, and (V) the absence of infections or inflammatory 
reactions 4 weeks before admission. The exclusion criteria 
were as follows: (I) age <18 or >80 years; (II) patients who 
received neoadjuvant chemotherapy or radiotherapy; (III) 
patients who underwent surgery under an emergency 
setting; (IV) incomplete blood test data; (V) active or 
clinically significant cardiac, hepatic, or renal disease; (VI) 
presence of concurrent malignancy, distant metastasis, or 
chronic infection; (VII) patients who were admitted to the 
intensive care unit after surgery; and (VIII) patients who 

experienced difficulty in expelling sputum after surgery. A 
total of 198 patients were eligible for this study (Figure 1). 
All patients provided written informed consent for surgery, 
and informed consent for this study was not required due 
its retrospective nature. All data were obtained from the 
electronic or paper medical records of The First Affiliated 
Hospital of Gannan Medical University and followed the 
data access policies. This study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013) and 
was exempt from ethical review by the ethics committee of 
Gannan Medical University.

Variables

The following variables were retrieved: age; gender; current 
smoking status; presence of lung disease, hypertension, or 
diabetes; diet; surgical approach, duration of operation, 
intraoperative blood loss, and blood transfusion; and tumor 
location and degree of differentiation. Data on peripheral 
blood inflammatory indices, such as neutrophil count, 
lymphocyte count, platelet count, NLR, PLR, and SII, were 
collated. The NLR was calculated by dividing the absolute 
neutrophil count by the absolute lymphocyte count. The 
PLR was calculated by dividing the absolute platelet count 
by the absolute lymphocyte count. The SII was defined 
as the platelet count multiplied by the neutrophil or 
lymphocyte counts. In addition, albumin and hemoglobin 
levels were considered in this study. These indices were 
taken at multiple time points: within 7 days preoperatively 
(PRD 1–7) and on postoperative days (POD) 1–3 and 4–7.

Statistical analysis

Statistical analysis was performed using the SPSS software, 

https://dx.doi.org/10.21037/jgo-21-812
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version 26 (IBM Corp., Armonk, NY, USA). Continuous 
data are reported as mean with standard deviation or as 
median with interquartile range. Categorical data are 
described as frequencies and percentages. Groups were 
compared using the chi-square test or Fisher’s exact 
probability test for qualitative variables and the unpaired 
Student’s t test or Mann-Whitney rank-sum test for 
quantitative variables, as appropriate. The Shapiro-
Wilcoxon test was used to assess normality of variable 
distribution. Correlations between variables were assessed 
by Friedman’s correlation. Logistic regression analysis 
was used to investigate the associations of the peripheral 
inflammatory indices and the other risk factors with AL. 
Results were considered statistically significant with a P 
value <0.05 and a 95% CI.

The ability of the parameters to predict AL was examined 
using receiver operating characteristic (ROC) curve 
analysis, and the optimal cutoff with maximum sensitivity 
and specificity was selected. Sensitivity and specificity were 
reported using the optimal ROC curve values according 
to the Youden index. The results of the area under the 
curve (AUC) represented the global accuracy of the tests 
performed. 

Results 

Patient characteristics

The demographics, anthropometrics, and clinical data of 
the patients are summarized according to the presence or 
absence of AL (Table 1). A total of 198 patients, including 
183 (92.4%) males, with an average age of 61.3 years 
were enrolled in this study. There were 143 (72.2%) 
current smokers. The most common type of diet before 
surgery was semiliquid (56.1%). The comorbid diseases 
included hypertension in 29 (14.6%) patients, diabetes in 
6 (3.0%) patients, and lung disease in 69 (35.9%) patients. 
Open surgery was performed on 3 patients (1.5%), with 
the most common esophagectomy procedure being the 
McKewon procedure (76.8%), followed by Ivor Lewis 
surgery (11.1%), and Sweet esophagectomy (10.6%). 
Pretreatment clinical staging was performed based on 
a combination of CT images, endoscopic ultrasounds, 
and positron emission tomography (PET) scans. Tumor 
staging was performed according to the eighth edition of 
the American Joint Committee on Cancer (AJCC), and 
the majority of the patients were in stage III (55.9%). In 
terms of tumor location, 65.5% of tumors were detected in 

the lower thoracic esophagus. The mean values for blood 
loss and operation time were 466.5 mL and 321.7 minutes, 
respectively. 

Anastomotic leakage

A total of 25 of the 198 patients (13%) included in the study 
were diagnosed with AL within 30 days. The mortality rate 
from AL was 12% (3/198). The incidence of cervical and 
thoracic AL was 40% (10/25) and 60% (15/25), respectively.

Univariate and multivariate analysis of the factors 
associated with anastomotic leakage 

Univariate analysis was performed to determine the 
factors associated with AL (Table 2). As cytokines are not 
routine detection indicators, this study did not evaluate the 
relationship between cytokines and anastomotic leakage 
after esophageal surgery. Among the baseline data, only 
diet and operation time showed statistical significance. 
There were no significant differences in the median values 
of albumin, hemoglobin, platelets, or lymphocytes between 
patients with AL and those without AL. However, patients 
with AL had a significantly higher neutrophil count (3.81 vs. 
5.53; P<0.000), NLR (2.67 vs. 3.83; P<0.000), PLR (175.58 
vs. 188.07; P=0.058), and SII (663.94 vs. 1,023.15; P<0.000) 
compared to patients without AL. On POD 1–3, the mean 
lymphocyte count (1.00 vs. 0.75; P=0.035), NLR (13.99 vs. 
17.76; P=0.013), PLR (295.46 vs. 374.23; P=0.021), and SII 
(3124.70 vs. 4039.07; P=0.007) were consistently greater 
in patients who developed AL compared to patients who 
did not develop AL. On POD 4–7, only the neutrophil 
count (7.89 vs. 9.20; P=0.066) and the NLR (9.47 vs. 12.43; 
P=0.038) were higher in patients with AL compared to 
those without AL. The Friedman test demonstrated that 
neutrophil count, NLR, and PLR on PRD 1–7, POD 1–3, 
and POD 4–7 were significantly different. Multivariate 
analysis (Table 3) revealed that the independent predictors 
of AL were diet [odds ratio (OR) 5.00, 95% CI: 1.27-19.69; 
P=0.021], neutrophil count (OR 1.80, 95% CI: 1.36–2.39; 
P<0.001), and PLR on POD 1–3 (OR 1.00, 95% CI: 1.00–
1.01; P=0.022), and NLR on POD 4–7. 

The ROC curve analysis (Table 3  and Figure 2) 
demonstrated that the best AUC was achieved for a 
preoperative neutrophil count cutoff value of 4.1 (0.737; 
95% CI: 0.639–0.835), with a sensitivity and specificity of 
60.0% and 66.5%, respectively, followed by a cutoff NLR 
value of 9.5 on POD 4–7 (0.628; 95% CI: 0.505–0.752) and 
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Table 1 The main demographic, clinical, and surgical features of patients with and without anastomotic leakage

Features All patients (n=198) Leakage (n=25) No leakage (n=173) P value

Male, n (%) 183 (92.4) 24 (96.0) 159 (91.9) 0.75

Age (mean ± SD), years 61.3±8.2 61.2±8.1 61.4±8.9 0.912

Current smokers, n (%) 143 (72.2) 19 (76.0) 124 (71.7) 0.652

Lung disease, n (%) 0.304

Yes 69 (35.9) 11 (44.0) 58 (33.5)

No 129 (65.2) 14 (56.0) 115 (66.5)

Hypertension, n (%) 0.191

Yes 29 (14.6) 1 (4.0) 28 (16.2)

No 169 (85.4) 24 (96.0) 145 (83.8)

Diabetes, n (%) 1.000

Yes 6 (3.0) 1 (4.0) 5 (2.9)

No 192 (97.0) 24 (96.0) 168 (97.1)

Diet, n (%) 0.028

Liquid 41 (20.7) 7 (28.0) 34 (19.7)

Semiliquid 111 (56.1) 8 (32.0) 103 (59.5)

Ordinary 46 (23.2) 10 (40.0) 36 (20.8)

Surgical approach, n (%) 0.11

McKewon 152 (76.8) 20 (80.0) 132 (76.3)

Sweet 21 (10.6) 5 (20.0) 16 (9.2)

Ivor-Lewis 22 (11.1) 0 (0) 22 (12.7)

Open 3 (1.5) 0 (0) 3 (1.7)

Operation time (mean IQR), minutes 321.7 (243.8, 385.0) 314.9 (232.5, 366.5) 368.4 (263.0, 466.0) 0.019

Blood loss (mean IQR), mL 466.5 (300.0, 500.0) 472.7 (300.0, 500.0) 424.0 (200.0, 500.0) 0.267

Blood transfusion, n (%) 0.106

Yes 30 (15.2) 7 (28.0) 23 (13.3)

No 168 (84.8) 18 (72.0) 150 (86.7)

Tumor location, n (%) 0.234

Upper 37 (18.7) 2 (8.0) 35 (20.2)

Middle 96 (48.5) 15 (60.0) 81 (46.8)

Lower 65 (32.8) 8 (32.0) 57 (32.9)

AJCC stage, n (%) 0.188

I 11 (5.6) 0 (0) 11 (6.4)

II 69 (35.4) 10 (41.7) 59 (34.5)

III 109 (55.9) 14 (58.3) 95 (55.6)

IV 6 (3.1) 0 (0) 6 (3.5)

G, n (%) 0.268

G1 46 (23.2) 7 (28.0) 39 (22.5)

G2 100 (50.5) 9 (36.0) 91 (52.6)

G3 52 (26.3) 9 (36.0) 43 (24.9)

SD, standard deviation; IQR, interquartile range; AJCC, American Joint Committee on Cancer.



2680 Wu et al. Inflammation indices predict esophageal anastomotic fistula

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2021;12(6):2675-2684 | https://dx.doi.org/10.21037/jgo-21-812

Table 2 A Comparison of the median values of the indexes studied preoperatively and at postoperative days 1–3 and days 4–7 in patients with and 
without anastomotic leakage

Parameter Patient Preoperatively Postoperative days 1–3 Postoperative days 4–7

Albumin Non-AL 39.71 (29.50, 52.00) 32.25 (17.80, 42.10) 33.84 (20.70, 45.30)

AL 39.34 (28.50, 48.10) 31.82 (22.60, 41.90) 34.60 (25.50, 42.40)

P value 0.71 0.657 0.428

Hemoglobin Non-AL 129.35 (76.00, 164.00) 117.12 (77.00, 156.00) 106.04 (71.00, 148.00)

AL 128.24 (78.00, 173.00) 117.00 (79.00, 146.00) 106.64 (74.00, 135.00)

P value 0.791 0.975 0.871

Platelets, median (IQR) Non-AL 250.76 (112.00, 473.00) 228.10 (87.00, 500.00) 240.53 (84.00, 578.00)

AL 269.48 (115.00, 388.00) 244.36 (82.00, 493.00) 231.48 (65.00, 463.00)

P value 0.126 0.362 0.538

Neutrophils, median (IQR) Non-AL 3.81 (1.09, 8.03) 10.97 (3.41, 20.74) 7.89 (1.23, 18.86)

AL 5.54 (2.85, 10.60) 11.61 (6.5, 21.47) 9.20 (3.15, 18.33)

P value 0.000 0.484 0.066 

Lymphocytes, median (IQR) Non-AL 1.57 (0.39, 3.13) 1.00 (0.24, 6.88) 1.01 (0.18, 2.69)

AL 1.47 (0.94, 2.18) 0.75 (0.34, 2.15) 1.02 (0.16, 3.31)

P value 0.386 0.035 0.548

NLR, median (IQR) Non-AL 2.67 (0.47, 9.31) 13.99 (1.53, 44.29) 9.47 (0.78, 37.71)

AL 3.83 (1.73, 7.77) 17.76 (4.22, 36.14) 12.43 (1.29, 37.04)

P value 0.000 0.013 0.038 

PLR, median (IQR) Non-AL 175.58 (55.45, 592.31) 295.46 (25.78, 1016.67) 266.02 (63.13, 662.50)

AL 188.07 (87.12, 276.67) 374.23 (120.00, 921.62) 302.12 (81.25, 1,175.00)

P value 0.058 0.021 0.795

SII, median (IQR) Non-AL 663.94 (154.34, 2,784.06) 3,124.70 (352.14, 10,807.17) 2,123.24 (267.02, 9,414.13)

AL 1023.15 (265.72, 2,030.74) 4,039.07 (1,088.40, 12,322.08) 2,633.38 (493.95, 7,341.57)

P value 0.000 0.007 0.248 

AL, anastomotic leakage; IQR, interquartile range; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; SII, systemic 
immune-inflammation index.

Table 3 Receiver operating characteristic curves of the indexes under evaluation as predictive markers of anastomotic leakage

Marker AUC  95% CI P value Cutoff  Sensitivity

Diet 0.456 (0.317, 0.595) ns

N 0.737 (0.639, 0.835) 0.000 4.105 0.72

D1–3 P-L 0.643 (0.536, 0.75) 0.021 220.14 0.88

D4–7 N-L 0.628 (0.505, 0.752) 0.038 9.496 0.6

AUC, area under the curve; ns, not significant; N, neutrophil; D1–3, postoperative days 1–3; D4–7, postoperative days 4–7; P-L, platelet-
to-lymphocyte; N-L, neutrophil-to-lymphocyte.
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a cutoff PLR value of 220.1 on POD 1–3 (0.643, 95% CI: 
0.536–0.750). Diet showed a poor result on ROC analysis. 
Notably, PLR on POD1–3 had the best sensitivity (88.0%) 
although its specificity was poor (39.3%).

Discussion 

Although findings concerning the mechanisms and 
predictive factors of AL have been equivocal, several studies 
have attempted to clarify these by analyzing the clinical data 
of patients with esophageal cancer. The Society of Thoracic 
Surgeons General Thoracic Database reported heart failure, 
hypertension, renal insufficiency, and type of procedure as 
risk factors for the development of AL (12). The incidence 
of cervical AL was reported to be significantly higher than 
that of thoracic AL (13), and anastomotic technique and 
position, thoracic approach, and the surgical method may 
affect the development of postoperative AL (14-16).

Several recent studies have shown that inflammation 
associated with malignant tumors can promote local 
development, tumor progression, and hematologic 
dissemination (17,18). When inflammation and infections 
occur, neutrophils are the first line of defense and migrate 
to the sites of inflammation to protect against invading 
pathogens. A rapid influx of blood neutrophils characterizes 
the onset and is the hallmark of the inflammatory response. 
In fact, a high neutrophil count has been reported to 
promote the development and metastasis of cancer (19,20). 
Moreover, in one study, the lymphocytes involved in the 

immune status decreased as the inflammatory disease 
progressed, but this decrease was relatively delayed and 
may not reflect the disease progression well (21). Compared 
with neutrophils or lymphocytes alone, NLR has a better 
predictive value in patient survival (22). Indeed, elevated 
peripheral blood NLR has recently become an independent 
prognostic indicator of poor overall survival in patients with 
cancer (23-25). A large number of studies have reported 
that AL may be associated with serum inflammatory indices, 
such as neutrophils, C-reactive protein (CRP), and NLR.

In a study by Radulescu et al. examining 204 gastric 
cancer patients who underwent radical gastric surgery, the 
preoperative NLR obtained upon initial presentation was 
significantly associated with AL, and an NLR >3.54 was 
found to be an independent predictor of AL (OR 17.62; 
P<0.01) and complications leading to death (P<0.025) (9). 
Miyakita et al. demonstrated that a preoperative NLR cutoff 
of 2.21 was an independent predictor of AL in patients with 
rectal cancer (OR 8.24; P=0.0089), with a sensitivity and 
specificity of 83% and 47%, respectively (26). This cutoff 
was much lower than the median values of preoperative NLR 
reported in many other studies. Our current study showed 
similar results and did not identify a significant difference 
in the preoperative NLR between the 2 groups of patients. 
However, a neutrophil count of 4.1 before elective esophageal 
surgery had the best AUC in predicting AL, with a sensitivity 
of 60.0% and a specificity of 66.5%. The neutrophil counts 
at the 3 different time points were significantly different. 
These results suggested that in patients with a neutrophil 
count ≥4.1, measures should be taken to address the cause 
and prevent the development of AL. 

Most studies stressed the fact that NLR on POD 4 
reached statistical significance. Walker at el. reported that 
NLR is a useful predictor of AL with an AUC of 0.78 on 
POD (27). Paliogiannis and colleagues examined 1432 
consecutive patients who underwent colorectal surgery and 
identified that a NLR cutoff value of 7.1 on POD 4 showed 
the best AUC in predicting AL (0.744; 95% CI: 0.719–
0.768) (10). In another study of esophageal AL, mean NLR 
values demonstrated an increasing trend and were relatively 
high in the early postoperative period; conversely, a low 
NLR was associated with a high negative predictive value 
for AL (11).

This current study excluded patients who were on 
neoadjuvant chemotherapy or radiotherapy, which had been 
reported to have an impact on the development of AL (28). 
In order to control for confounding factors and improve 
data accuracy, patients who presented with concurrent 
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malignancies, distant metastasis, or chronic infections were 
excluded. In this study population, esophagectomy was 
performed by experienced surgeons, and the most common 
type of surgery was the McKewon procedure. Univariate 
analysis revealed that operation time was a significant factor 
associated with AL, but this could not be confirmed with 
multivariate analysis. Moreover, surgical approach, volume 
of blood loss, and blood transfusion were not associated 
with AL. Rather, the peripheral blood inflammatory indices, 
including neutrophil count and PLR on POD 1–3, and 
the NLR on POD 4–7, were significant predictors of AL 
development. The significance of the lymphocyte count 
on POD 1–3 may be attributed to a delayed physiological 
response. 

The diagnosis of esophageal AL mainly depends 
on clinical symptoms and imaging examination, which 
can contribute to poor clinical outcomes in patients. 
Consequently, the early prediction of esophageal AL 
is critical. Most studies show that esophageal AL is 
related to the increase of NLR on the fourth day after 
operation (10,11). Our study further confirmed that 
serum inflammatory indicators, excluding postoperative 
NLR, are related to esophageal AL and demonstrated that 
preoperative neutrophil and POD1-3 PLR are associated 
with esophageal AL. This further proves that peripheral 
blood inflammatory indexes associate with esophageal AL. 
Using these simple and low-cost parameters for predicting 
esophageal AL, thoracic surgeons can focus on patients 
with high preoperative and postoperative inflammatory 
indicators, and avoid the occurrence of Al through the 
active, early, and appropriate preventative use of antibiotics. 
This would reduce the medical burden of patients 
undergoing radical esophagectomy and improve the quality 
of life and prognosis. Based on these results, the simple, 
inexpensive, reproducible, and widely available parameters 
of neutrophil count, lymphocyte count, NLR, and PLR can 
be used as predictive makers of AL after elective esophageal 
surgery in the clinical setting. 

There were several limitations to this study. First, this 
investigation was performed in a single-centered setting 
and the sample size was small. In addition, the combination 
of early postoperative imaging data may be more efficient 
in diagnosing AL. Future multicenter studies using a large 
number of patients should be conducted to verify these results.

Conclusions

Neutrophil count and PLR on POD 1–3 and NLR on 

POD 4–7 are independent predictive factors of AL. Patients 
with relatively high neutrophil count and PLR on POD 1–3 
and NLR on POD 4–7 may be more likely to develop AL. 
Therefore, peripheral blood inflammatory indices can serve 
as predictors of AL after elective esophageal surgery.
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