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Abstract

Purpose: Frailty, a clinical syndrome characterized by a reduced physiological reserve and decreased resistance to stressors, is extremely common in 
oncology patients. Given that esophagectomy is associated with significant postoperative adverse outcomes, the early identification of high-risk patients is 
critical. This study compared the utility of the Modified 5-Factor Frailty Index (mFI-5) and the Modified Charlson Comorbidity Index (mCCI) in predicting 
postoperative outcomes in patients undergoing esophagectomy.

Method: We reviewed the records of patients who underwent esophagectomy between 2019 and 2022. Two validated risk stratification tools measured 
the burden of comorbidity: mFI-5 and mCCI. The primary outcomes included a prolonged postoperative hospital stay and major and minor postoperative 
complications.

Result: A total of 359 patients were included (mean age 63.1±8.6 years; 74.4% were males). The length of postoperative hospital stay was 30.0 (IQR 
25.0, 39.5) days, with 37 patients (10.3%) experiencing major postoperative complications and 192 patients (53.5%) experiencing minor postoperative 
complications. In multivariate analysis, mCCI remained a significant predictor of major postoperative complications (OR=1.52, 95% CI 1.01–2.3, p=0.046), but 
was no longer a significant predictor of prolonged postoperative hospital stay or minor complications. In addition, the mFI-5 score was no longer a significant 
predictor of any of the three postoperative outcomes.

Conclusion: This is the first study to compare the utility of the mFI-5 and mCCI in predicting adverse postoperative outcomes in patients undergoing 
esophagectomy. Our findings suggest that mCCI is a valid predictor of major complications in this patient group, whereas the role of mFI-5 is limited. This should 
be further investigated in a prospective multicenter cohort study.

INTRODUCTION

Esophageal cancer is the eighth most common cancer 
worldwide and the sixth leading cause of cancer-related deaths 
due to its highly aggressive nature and low survival rate [1]. 
With the progression of an aging population and the increasing 
incidence of esophageal cancer, the number of older adult’s 
patients with esophageal cancer will increase dramatically 
[2]. Despite the use of multimodal neoadjuvant treatments 
such as radiotherapy or chemotherapy, esophagectomy 
remains the only curative treatment for esophageal cancer [3]. 
Esophagectomy is associated with significant postoperative 
complication rates, mortality, and prolonged hospital stay [4,5]. 
The incidence of surgical complications after esophagectomy 
ranges from 30–70%, with a mortality rate of 1-5% [6,7]. Early 
identification of high-risk patients can prevent poor outcomes 

and prolonged hospital stays by adapting clinical care pathways 
[8]. Therefore, an accurate and comprehensive preoperative risk 
assessment is an essential guide to selecting clinical treatment 
options and predicting postoperative complications. Frailty is 
a clinical syndrome defined as a reduced physiological reserve 
and decreased resistance to stressors and is a commonly used 
indicator of a patient’s physiological status [9]. Frailty is strongly 
associated with poor patient outcomes in the postoperative 
period [10]. Recent studies have introduced a simplified 
5-factor Modified Frailty Index (mFI-5) consisting of five clinical 
conditions: functional status, diabetes history, chronic obstructive 
pulmonary disease, congestive heart failure, and hypertension; 
each condition is assigned a value of 1, with a minimum score of 
0 and a maximum score of 5. Higher scores imply more severe 
debilitation [11,12]. Studies have shown that the mFI may be 
helpful in the preoperative identification of patients who may be 
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at high risk of morbidity and mortality following esophagectomy 
[4]. Another common preoperative risk stratification indicator 
is the Charlson’s Comorbidity Index (CCI), which is also used 
to assess the comorbidity burden of patients [13]. The CCI has 
been shown to predict long-term mortality in different clinical 
populations, including medical, surgical, intensive care units, 
trauma, and cancer patients [14]. However, to date, there has 
been no clear consensus on the most effective risk stratification 
method for predicting adverse postoperative outcomes in 
patients undergoing elective esophagectomy for esophageal 
cancer. Therefore, this study aimed to compare the utility of the 
mCCI and mFI-5 in predicting postoperative outcomes in patients 
undergoing esophageal cancer.

MATERIALS AND METHODS

Patient characteristics

This study was reviewed and approved by the hospital’s 
medical research ethics committee, and enrolled 387 patients 
who underwent elective surgical treatment for esophageal 
cancer between May 2019 and March 2022. All patients were 
pathologically confirmed to have esophageal cancer after surgery 
and biopsy samples were collected using the surgical anesthesia 
system, while electronic medical records were queried to collect 
data for statistical analyses. Inclusion criteria for the study were 
the following [1]. Patients who attended the Xinjiang Medical 
University Cancer Hospital and had complete case information 
[2]; all surgeries were elective and the postoperative diagnosis 
of esophageal cancer was confirmed by the Department of 
Pathology of the Cancer Hospital of the Xinjiang Medical 
University; and [3], enrolled patients were over 18 years of age. 
The following patients were exclude from the study: [1] patients 
who underwent emergency esophageal cancer resection [2]; 
patients with incomplete clinical data or those who were lost-to-
follow-up; and [3], patients who were confused and unconscious, 
had communication difficulties, and were uncooperative.

Observation Indicators

Clinical information related to the perioperative period was 
collected and extracted from the surgical anesthesia system 
and the electronic medical record system, and included sex, 
age, body mass index (BMI), ASA classification, preoperative 
serum albumin concentration, smoking history, type of cancer, 
preoperative transfusion history, intraoperative bleeding 
volume, intraoperative urine volume, total rehydration volume, 
duration of anesthesia and duration of surgery. The electronic 
medical record system was queried for patient medical history, 
including diagnoses of diabetes, chronic obstructive pulmonary 
disease, congestive heart failure, hypertension, functional status, 
cerebrovascular disease, myocardial infarction, peripheral 
vascular disease, and hemiplegia. The presence of renal disease, 
liver disease, and/or any history of metastatic tumors were 
recorded. The frailty status of the patients was evaluated using 
the Modified Frailty Index (mFI), and the comorbidity burden 
was evaluated using the Modified Chalcedonic Comorbidity Index 
(mCCI) [4-14].

The length of hospital stay and postoperative complications 
within 30 days were collected and recorded. If the length of 
the patient’s postoperative hospital stay (LOH) was <30 days, a 
telephone call was made. The main complications were defined 
as one or more of the following: pulmonary embolism, acute 
renal failure, cerebrovascular accident, myocardial infarction, 
deep vein thrombosis, sepsis, infectious shock, or death. The 
outcomes of minor complication were defined as one or more 
of the following: superficial incisional, pneumonia, progressive 
renal insufficiency, and urinary tract infection [15].

Statistical analysis

All statistical analyses were performed using the statistical 
software R and Wind Reach. Normally distributed measures 
are expressed as means and standard deviations (x±s), while 
nonnormally distributed measures are expressed as median (M) 
and interquartile range (IQR). Statistical data were expressed 
as percentages (%). One-way and multi-way logistic regression 
models were used to compare the predictive capacity of mFI-
5 and mCCI on postoperative complications, and OR and 95% 
confidence intervals (CI) were calculated. Statistical significance 
was set at p<0.05. Subject receiver operating characteristic 
(ROC) curves were generated for the mFI-5 and mCCI on the 
postoperative results. The area under the curve (AUC), which 
indicates the predictive power of the test, was calculated for each 
ROC curve.

RESULT

A total of 387 patients who underwent esophagectomy were 
included: 28 cases had incomplete clinical data, and 359 cases had 
complete data. Of these, 267 were males (74.4%) and 92 were 
females (25.6%), with ages ranging from 34 to 88 years (63.1±8.6). 
The BMI was 24.2±3.8. ASA classifications were mainly grades 2 
and 3, 215 (59.9%) and 132 (36.8%), respectively. The LOS was 
30.0 days (25.0, 39.5), with 10.3% of patients experiencing major 
postoperative complications and 53.5% experiencing minor 
postoperative complications. Table 1 provides a summary of the 
patient demographics and perioperative profiles.

The univariate analysis [Table 2], revealed that significant 
predictors of major complications were a higher mCCI score 
(p=0.015), older age (p=0.002), higher ASA classification 
(p=0.007), history of smoking (p=0.040), longer duration of 
surgery (p=0.013), and longer duration of anesthesia (p=0.017). 
A higher BMI was a significant predictor of minor complications 
(p=0.036). Significant predictors of LOS were a higher mFI-
5 score (p=0.035), a higher mCCI score (p=0.033), older age 
(p=0.024), a higher ASA classification (p=0.002), preoperative 
blood transfusion (p=0.018), longer surgery time (p=0.004), and 
longer anesthesia (p=0.003).

In multivariate analyses, the mFI-5 was no longer found to 
be a significant predictor of major postoperative complications, 
minor complications, or prolonged LOS. In multivariate analyses 
using mFI-5, the ASA grade (OR=2.45, 95% CI 1.23-4.86, 
p=0.011) was a significant predictor of major postoperative 
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Table 1: Demographic and clinical characteristics of the 359 patients

Variables Total (n = 359)

Sex, n (%)

female 92 (25.6)

male 267 (74.4)

Age(yrs), Mean ± SD 63.1 ± 8.6

<65 198 (55.2)

≥65 161 (44.8)

BMI(kg/m2), Mean ± SD 24.2 ± 3.8

<24 181 (50.4)

≥24 178 (49.6)

ASA physical status class, n (%)

1 6 ( 1.7)

2 215 (59.9)

3 132 (36.8)

4 6 ( 1.7)

Smoking, n (%)

NO 204 (56.8)

YES 155 (43.2)

Drinking, n (%)

NO 297 (82.7)

YES 62 (17.3)

Albumin(g/l), Mean ± SD 40.1 ± 4.0

Cancer.types, n (%)

squamous carcinoma 309 (86.1)

adenocarcinoma 42 (11.7)

other 8 ( 2.2)

Preoperative.transfusion, n (%)

NO 349 (97.2)

YES 10 ( 2.8)
The.total.amount.of.rehydration(ml), 

Mean ± SD 2766.7 ± 853.2

Bleeding(ml), Median (IQR) 200.0 (100.0, 200.0)

Urine.volume(ml), Median (IQR) 500.0 (300.0, 800.0)

Operation.time(min), Mean ± SD 321.3 ± 96.3

Anesthesia.time(min), Mean ± SD 372.9 ± 100.7

Major.complications, n (%)

NO 322 (89.7)

YES 37 (10.3)

Minor.complications, n (%)

NO 167 (46.5)

YES 192 (53.5)

LOS, Median (IQR) 30.0 (25.0, 39.5)

mFI-5, n (%)

0 222 (61.8)

1 113 (31.5)

2 22 ( 6.1)

3 2 ( 0.6)

mCCI, n (%)

2 287 (79.9)

3 41 (11.4)

4 22 ( 6.1)

5 8 ( 2.2)

6 1 ( 0.3)

Abbreviations: BMI: body mass index;LOS: length of stay; mFI-5:modified-5 Frailty 
Index;;mCCI: modified Charlson Comorbidity Index; 
Values are shown as number (%) or mean ± SD.

complications [Table 3]. There were no significant predictor 
variables associated with minor postoperative complications 
using the mFI-5 [Table 4]. Only the ASA grade (OR=1.99, 95% CI 
1.22-3.24, p=0.006) was a significant predictor of a prolonged 
postoperative hospital stay [Table 5]. The ROC curve analysis 
produced an AUC of 0.561 for major postoperative complications, 
0.525 for minor postoperative complications, and 0.563 for 
prolonged postoperative LOS [Figure 1].

In multivariate analysis, the mCCI remained a significant 
predictor of major postoperative complications (OR=1.52, 
95% CI 1.01-2.3, p=0.046), but was no longer significant 
for prolonged postoperative LOS or minor complications. 
In multivariate analysis using mCCI, ASA (OR=2.31, 95% CI 
1.17–4.57, p=0.016) remained a significant predictor of major 
postoperative complications [Table 3]. There were no significant 
predictive variables for minor postoperative complications 
using the mCCI [Table 4]. The ASA grade was also a significant 
predictor of prolonged postoperative LOS (OR=2.02, 95% CI 
1.24-3.27, p=0.005) [Table 5]. The ROC curve analysis yielded an 
AUC of 0.544 for prolonged postoperative LOS, 0.563 for major 
complications, and 0.541 for minor complications [Figure 1].

DISCUSSION

This study included 359 patients who underwent elective 
esophagectomy at the Cancer Hospital of the Xinjiang Medical 
University between January 2019 and June 2022. This was the 
first study to compare the predictive values of mCCI and mFI-
5 for postoperative outcomes in patients undergoing elective 
esophagectomy. This study found that mCCI was an independent 
predictor of major postoperative complications, whereas the 
mFI-5 could not predict prolonged postoperative LOS or major 
or minor complications. As the mCCI includes a wider range 
of comorbidities that may be present in patients, our findings 
suggest that assessing a patient’s overall comorbidity burden 
may be more beneficial in predicting postoperative outcomes 
than the debilitating index.

A growing number of studies have indicated that inadequate 
physiological reserve is an essential determinant of postoperative 
outcomes in patients undergoing surgery. During the surgical 
decision-making process, emphasis should be placed on the 
patient’s physiological reserve, as improvement in the patient’s 
postoperative quality of life depends on the ability to tolerate the 
physiological damage associated with surgical intervention [15]. 
Esophagectomy causes more surgical trauma than that caused 
by general surgery, often involving the chest, abdomen, and 
neck, and may cause postoperative respiratory complications 
and immunosuppression, leading to postoperative infections 
in patients with suppressed immunity [4,16]. Therefore, 
physiological reserve is paramount in patients treated with 
esophagectomy, and selecting suitable patients for surgical 
resection is equally critical.

Notably, previous studies have shown that mFI-5 and 
mCCI are good predictors of postoperative complications [17-
19]. In our study, mFI-5 and mCCI were general predictors of 
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Table 2: Univariable analysis of predictors of major complications,minor complicatios and LOS

Variable
Major Complications Minor Complications LOS

OR_95CI P_value OR_95CI P_value OR_95CI P_value
mFI-5. 1.4213 (0.8719~2.317) 0.15854 0.9158 (0.661~1.2689) 0.59719 1.4716 (1.0283~2.106) 0.03465
mCCI. 1.5914 (1.0942~2.3143) 0.01504 0.9904 (0.7399~1.3257) 0.94843 1.395 (1.0265~1.8958) 0.0334

Female 0.7944 (0.3758~1.6793) 0.54676 1.1379 (0.7081~1.8288) 0.59343 1.005 (0.5816~1.7368) 0.98574
Age 1.0713 (1.026~1.1186) 0.0018 1.0074 (0.9833~1.0321) 0.54951 1.0336 (1.0043~1.0638) 0.02433
BMI 1.0044 (0.919~1.0978) 0.92247 1.0617 (1.0039~1.1229) 0.03616 0.9995 (0.9388~1.0641) 0.98694
ASA. 2.2907 (1.2581~4.1708) 0.00671 0.9707 (0.6663~1.4144) 0.87712 1.9989 (1.297~3.0805) 0.0017
ALB 0.9943 (0.9117~1.0844) 0.89772 0.9604 (0.9105~1.013) 0.13752 1.0209 (0.9621~1.0834) 0.49395

Smoking 0.4521 (0.2118~0.9648) 0.040 0.9171 (0.6034~1.3939) 0.68533 0.6976 (0.4268~1.1402) 0.15084
Drinking 0.5517 (0.1881~1.618) 0.27864 0.9876 (0.5707~1.7093) 0.96455 0.758 (0.3901~1.4729) 0.41367

Preoperative. transfusion 0.966 (0.119~7.8452) 0.97421 0 (0~Inf) 0.98237 4.7321 (1.3042~17.1695) 0.01808
operation.time 1.0042 (1.0009~1.0076) 0.01322 1.0022 (1~1.0044) 0.05532 1.0036 (1.0012~1.0061) 0.00391

Anesthesia.time 1.0039 (1.0007~1.0072) 0.01691 1.002 (0.9999~1.0041) 0.0655 1.0036 (1.0012~1.006) 0.00297

Boldface type indicates statistical significance (p < 0.05).

Table 3: Multivariate analysis of predictors of major complications

Analyses using mFI-5 and mCCI. Boldface type indicates statistical significance (p < 0.05).

Variable
mFI-5 mCCI

crude.OR_95CI crude.
P_value adj.OR_95CI adj.

P_value crude.OR_95CI crude.
P_value adj.OR_95CI adj.

P_value

(Intercept) 0.0675 
(0.0291~0.1566) <0.001 0.0021 (2e-04~0.021) <0.001 0.0594 

(0.0305~0.1159) <0.001 0.0022 (2e-04~0.0209) <0.001

mFI5. 1.4213 
(0.8719~2.317) 0.15854 1.3407 

(0.7766~2.3145) 0.29256 1.5914 
(1.0942~2.3143) 0.01504 1.5213 

(1.0083~2.2952) 0.04556

Age≥65 1.338 
(0.6771~2.6442) 0.4021 0.9255 

(0.4377~1.9569) 0.83932 1.338 (0.6771~2.6442) 0.4021 0.9126 (0.43~1.9369) 0.81178

BMI≥24 0.85 (0.4296~1.6819) 0.64066 0.6441 (0.31~1.338) 0.23824 0.85 (0.4296~1.6819) 0.64066 0.6332 (0.306~1.3104) 0.21813

ASA. 2.2907 
(1.2581~4.1708) 0.00671 2.4459 

(1.2312~4.8593) 0.01066 2.2907 
(1.2581~4.1708) 0.00671 2.3138 (1.1705~4.574) 0.01583

operation.time 1.0042 
(1.0009~1.0076) 0.01322 1.0071 

(0.9926~1.0218) 0.3384 1.0042 
(1.0009~1.0076) 0.01322 1.0076 

(0.9928~1.0227) 0.31596

Anesthesia.
time

1.0039 
(1.0007~1.0072) 0.01691 0.998 (0.9842~1.0119) 0.77466 1.0039 

(1.0007~1.0072) 0.01691 0.9974 
(0.9833~1.0117) 0.72336

Table 4: Multivariate analysis of predictors of smimor complications

Analyses using mFI-5 and mCCI. Boldface type indicates statistical significance (p < 0.05).

Variable
mFI-5 mCCI

crude.OR_95CI crude.
P_value adj.OR_95CI adj.

P_value crude.OR_95CI crude.
P_value adj.OR_95CI adj.

P_value

(Intercept) 1.3066 
(0.7783~2.1935) 0.31168 0.6296 (0.1752~2.2625) 0.47836 1.1643 

(0.7529~1.8006) 0.49392 0.5882 
(0.1654~2.0914) 0.41221

mFI5. 0.9158 
(0.661~1.2689) 0.59719 0.8828 (0.6251~1.2467) 0.4789 0.9904 

(0.7399~1.3257) 0.94843 0.971 (0.717~1.315) 0.84929

Age≥65 1.0413 
(0.6862~1.5802) 0.84912 1.0809 (0.6875~1.6995) 0.73609 1.0413 

(0.6862~1.5802) 0.84912 1.0785 
(0.6861~1.6953) 0.74327

BMI≥24 1.357 
(0.8951~2.0572) 0.15038 1.3401 (0.8734~2.056) 0.18016 1.357 

(0.8951~2.0572) 0.15038 1.3119 (0.858~2.006) 0.21014

ASA. 0.9707 
(0.6663~1.4144) 0.87712 0.9872 (0.6482~1.5036) 0.95228 0.9707 

(0.6663~1.4144) 0.87712 0.9607 
(0.6338~1.4563) 0.85025

operation.time 1.0022 (1~1.0044) 0.05532 1.002 (0.9932~1.0108) 0.66039 1.0022 (1~1.0044) 0.05532 1.0021 
(0.9933~1.0109) 0.64508

Anesthesia.
time

1.002 
(0.9999~1.0041) 0.0655 1 (0.9917~1.0084) 0.99786 1.002 

(0.9999~1.0041) 0.0655 0.9999 
(0.9916~1.0083) 0.98732

on a single deficit, and was subsequently modified by Velanovich 
et al., to the mFI-11, which was based on a cumulative deficit 
model including 11 simplified variables [20]. mFI-11, whose 
score is calculated in the same way as the cumulative index of 
defects, with higher scores implying more severe frailty, has 
been shown to predict neurosurgery [21,22], thoracic surgery 
[23], orthopedic surgery [24,25], and gastrointestinal tumor 

postoperative complications. In contrast, in the esophageal 
cancer cohort of Hodari et al., the mFI was an excellent predictor 
and showed the ability to identify patients with high complication 
morbidity and mortality after esophagectomy [4]. Differences 
in debilitating assessment methods may have contributed to 
the differences in predictive power. The mFI-5 debilitating 
assessment method used in the study by Hodari et al. was based 
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Table 5: Multivariable analysis of predictors of prolonged LOS

Analyses using mFI-5 and mCCI. Boldface type indicates statistical significance (p < 0.05).

Variable
mFI-5 mCCI

crude.OR_95CI crude.
P_value adj.OR_95CI adj.

P_value crude.OR_95CI crude.
P_value adj.OR_95CI adj.

P_value

(Intercept) 0.188 
(0.1035~0.3418) <0.001 0.01 (0.002~0.05) <0.001 0.2133 

(0.1309~0.3475) <0.001 0.011 (0.0023~0.0539) <0.001

mFI5. 1.4716 
(1.0283~2.106) 0.03465 1.3838 (0.9367~2.0442) 0.10278 1.395 

(1.0265~1.8958) 0.0334 1.3128 
(0.9439~1.8258) 0.10582

Age≥65 1.319 
(0.8174~2.1284) 0.25679 0.9802 (0.5766~1.6663) 0.94102 1.319 

(0.8174~2.1284) 0.25679 0.9731 
(0.5718~1.6561) 0.92001

BMI≥24 0.9081 
(0.5632~1.4642) 0.69251 0.7267 (0.4357~1.2121) 0.22131 0.9081 

(0.5632~1.4642) 0.69251 0.7482 
(0.4516~1.2399) 0.26035

ASA. 1.9989 
(1.297~3.0805) 0.0017 1.9855 (1.2182~3.2361) 0.00592 1.9989 

(1.297~3.0805) 0.0017 2.0152 
(1.2413~3.2714) 0.00459

operation.time 1.0036 
(1.0012~1.0061) 0.00391 1.0021 (0.9919~1.0123) 0.69174 1.0036 

(1.0012~1.0061) 0.00391 1.0021 (0.992~1.0124) 0.68227

Anesthesia.
time

1.0036 
(1.0012~1.006) 0.00297 1.0022 (0.9925~1.012) 0.65639 1.0036 

(1.0012~1.006) 0.00297 1.0021 
(0.9923~1.0119) 0.67866

 

 

(A) (B)

(C)

Figure 1 ROC curves of the multivariable models used to predict the effect of frailty on major complications (A), mimor complications (B) , and 
prolonged LOS (C).
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resection [26,27], of postoperative outcomes. Compared with 
the mFI-5, the mFI-11 contains more preoperative comorbidities 
that may potentially influence postoperative complications 
in esophageal cancer. mCCI Although the mCCI contains 
many of the same variables as mFI-5, it measures the overall 
comorbidity burden of the patient, whereas the mFI-5 does 
not necessarily reflect the patient’s physiological reserve and 
ability to withstand surgical damage. Therefore, the burden of 
comorbidity may significantly affect postoperative outcomes 
more than debilitation. In our multidisciplinary model of care 
at our tertiary care center, 53.5% of the patients experienced 
minor postoperative complications, for which neither mCCI nor 
mFI-5 was a significant predictor. Lee et al. previously found 
that clinical debilitation adversely affected younger and older 
patients undergoing esophagectomy for esophageal cancer [28]. 
However, our findings are consistent with those of Gray et al., in 
that the mFI-5 could not adequately predict complications after 
esophagectomy [29]. This discrepancy may be due to differences 
in perioperative management in this complex patient population.
PNI-based nomograms combined with clinical indicators can be 
used to predict major complications in the early postoperative 
period and help to enhance perioperative management [30]. In 
clinical practice, patients can be risk stratified according to risk 
stratification, early nutritional support can be provided to high-
risk patients, and perioperative management and monitoring can 
be strengthened to maximise benefit.

The ROC analysis of mCCI was similar to the ROC analysis of 
mFI-5. There were no statistically significant differences in the 
predictive value of postoperative outcomes. Notably, the mCCI 
significantly predicted major postoperative complications in 
multifactorial analysis. Although this study used the modified 
mCCI, the results were similar to those of Yamashita et al., where 
the CCI was significantly associated with the prognosis of patients 
with esophageal cancer who underwent curative esophagectomy 
[31]. This offers potential utility in predicting postoperative 
outcomes in patients with esophageal cancer to identify patients 
at high risk for disease progression and potential future surgery. 
Further validation in a multicenter prospective study is necessary 
to fully assess its utility.

Our study had some limitations. First, the sample size 
was small and this was a retrospective study. Second, a 
scientifically validated frailty rating system for the esophageal 
cancer population has not yet been established in China, 
and this, together with the fact that there are no large-scale 
epidemiological studies on frailty in surgically treated patients in 
China, all have an impact on the results of this study. Finally, our 
postoperative outcomes were limited to 30 days after surgery, 
and long-term follow-up data that recorded results after 30 
days may have shown different results. However, the results of 
this study provide some evidence to elaborate on the predictive 
power of the mFI-5 and the mCCI for postoperative complications 
in patients undergoing esophagectomy and provide a basis for 
future prospective studies.

CONCLUSIONS

In summary, although both the mFI-5 and mCCI have been 

strongly associated with poor postoperative outcomes and 
have been widely used in prognostic studies, the results of 
this study suggest that both comorbidity indicators have a 
low predictive power for postoperative complications after 
esophagectomy. Preoperative debilitation significantly affects 
patients undergoing esophagectomy, and assessing the impact 
of preoperative debilitation on the outcome is beneficial for 
clinical decision-making. Therefore, more studies are needed to 
develop other indicators of comorbidity that may increase the 
predictive value of outcomes following esophagectomy, using 
additional relevant variables and a more extensive sample size 
database. The development of debilitating indicators can help 
guide treatment strategies and optimize prevention protocols to 
reduce adverse postoperative outcomes.
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