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Background: To investigate the influence of sarcopenia on postoperative 

outcomes in gastroesophageal reflux disease patients undergoing 

concomitant laparoscopic hiatal hernia repair and laparoscopic fundoplication.

Methods: Retrospective analysis was conducted on 69 patients who 

underwent laparoscopic hiatal hernia repair combined with laparoscopic 

fundoplication in the Department of Gastroenterology at the First Hospital 

of Hebei Medical University from September 2024 to May 2025. Skeletal 

muscle area at the L3 level was measured using abdominal CT scans within 

10 days preoperatively to diagnose sarcopenia. Patients were divided into 

sarcopenia and non-sarcopenia groups. General clinical data, laboratory 

findings and postoperative complications were compared between the two 

groups to investigate the relationship between sarcopenia and 

postoperative complications following laparoscopic hiatal hernia repair 

combined with laparoscopic fundoplication.

Results: Patients in the sarcopenia group were significantly older and exhibited 

lower BMI, lower preoperative scores on the gastroesophageal reflux disease 

questionnaire, and reduced acid exposure time percentages (all P < 0.05). 

Furthermore, this group demonstrated significantly lower postoperative serum 

albumin levels and prolonged gastrointestinal function recovery time 

(P < 0.05). Multivariate linear regression analysis revealed that, after adjustment 

for potential confounders including gender, age, and neutrophil percentage, 

factors such as gender, age, presence of comorbid pulmonary disease, BMI, 

and preoperative albumin level were independently associated with 

postoperative albumin levels (all P < 0.05). Additionally, multivariate logistic 

regression identified preoperative sarcopenia and advanced age as 

independent risk factors for delayed recovery of gastrointestinal function 

following laparoscopic hiatal hernia repair combined with fundoplication 

(P < 0.05).
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Conclusion: Our findings clearly indicate that while preoperative sarcopenia does 

not elevate the risk of postoperative dysphagia, it significantly delays the recovery 

of gastrointestinal function and leads to lower albumin levels following surgery in 

gastroesophageal reflux disease patients. This underscores the critical clinical 

importance of recognizing sarcopenia as a modifiable preoperative risk factor. 

We therefore propose the integration of routine sarcopenia screening into the 

preoperative assessment for gastroesophageal reflux disease patients. For those 

diagnosed with sarcopenia, a targeted prehabilitation protocol emphasizing 

nutritional support and physical training could be implemented to potentially 

enhance surgical tolerance and recovery outcomes. Future studies are 

warranted to validate the efficacy of such prehabilitation strategies and to 

further investigate the precise molecular mechanisms through which 

sarcopenia impedes postoperative recovery.
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Introduction

Laparoscopic hiatal hernia repair (LRHH) combined with 

laparoscopic fundoplication (LF) is a standard surgical approach 

for treating hiatal hernia (HH) complicated by gastroesophageal 

re�ux disease (GERD) (1). Its primary objectives include 

alleviating re�ux symptoms, improving quality of life, and 

achieving withdrawal from pharmacotherapy (2). In recent years, 

despite advances in surgical techniques, postoperative 

complications such as hypoalbuminemia, delayed gastrointestinal 

function recovery, and dysphagia (3) continue to impair patient 

recovery. The occurrence of complications after anti-re�ux 

surgery is related to multiple factors, such as age (4), gender (5), 

and weight (6).

Sarcopenia, initially described by Rosenberg et al., is an age- 

related condition characterized by progressive loss of skeletal 

muscle mass, strength, and physical performance (7–9). As an 

indicator of systemic malnutrition, it has gained increasing 

clinical attention (10). Manifesting as generalized skeletal muscle 

depletion and functional decline, sarcopenia is recognized as a 

potential risk factor for surgical trauma and has been 

demonstrated to correlate with abdominal surgery complications 

(11). And with the aging of the population, sarcopenia has 

become a significant public health problem affecting the health 

of the older adults. Evaluating its impact on outcomes in 

common surgeries is crucial for optimizing public health 

resources and formulating perioperative management strategies. 

However, its relevance to laparoscopic fundoplication remains 

understudied.

This retrospective study analyzed the incidence of 

postoperative complications in sarcopenic vs. non-sarcopenic 

patients undergoing combined LRHH and LF at the Department 

of Gastroenterology, First Hospital of Hebei Medical University, 

between September 2024 and May 2025.

Methods

Patients and grouping

This study conducted a retrospective analysis of clinical data 

from patients who underwent concomitant LRHH and LF at the 

Department of Gastroenterology, the First Hospital of Hebei 

Medical University, from September 2024 to May 2025. 

Patient selection criteria were applied as follows: Inclusion 

required (1) a diagnosis of HH complicated by GERD was 

established and a repair of the hiatal hernia combined with 

fundoplication was successfully performed (2) availability of 

complete preoperative clinical documentation. Exclusion 

criteria comprised (1) suboptimal abdominal CT image 

quality and (2) presence of confounding conditions 

potentially inducing muscle weakness, including sequelae of 

cerebrovascular accidents, spinal cord disorders, malignant 

neoplasms, or consumptive diseases. Following screening, 69 

eligible cases were stratified into sarcopenia (n = 21) and non- 

sarcopenia (n = 48) groups based on preoperative L3 skeletal 

muscle index assessment.

Diagnostic criteria for sarcopenia

Computed tomography (CT) is currently regarded as a 

reference standard for skeletal muscle mass quantification and is 

widely employed for sarcopenia diagnosis across diverse clinical 

populations (12–14). Evidence confirms that measurements at 

the third lumbar vertebra level accurately re�ect whole-body 

muscle and adipose composition while maintaining prognostic 

validity in both normal-weight and overweight individuals (15). 

In this study, all participants underwent non-contrast abdominal 

CT within 10 days preoperatively. Skeletal muscle contours at 

the L3 level were manually delineated using Image J software by 

two independent radiologists who were blinded to the patient 

groups and clinical outcomes, encompassing the rectus 

abdominis, abdominal wall musculature, psoas major, quadratus 

lumborum, and erector spinae (Figure 1). The inter-observer 

reliability was assessed using the intraclass correlation coefficient 

Abbreviations  

HH, hiatal hernia; GERD, gastroesophageal re�ux disease; ICC, intraclass 
correlation coefficient; LES, lower esophageal sphincter; EGJ, esophagogastric 
junction; LF, laparoscopic fundoplication; BMI, body mass index; GERDQ, 
Gastroesophageal Re�ux Disease Questionnaire; SD, standard deviation.
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(ICC), which demonstrated excellent agreement (ICC = 0.9). Any 

discrepancies in measurements were resolved through consensus. 

Sarcopenia diagnosis adhered to Asian Working Group for 

Sarcopenia criteria (16), with the skeletal muscle index (SMI) 

calculated as the total L3 cross-sectional area (cm2) divided by 

height squared (m2). Gender-specific thresholds defined 

sarcopenia as SMI <36.2 cm2/m2 for males and <29.6 cm2/m2 for 

females (17).

Observe the metrics

The following variables were documented in both cohorts: 

baseline characteristics including gender, age, body mass index 

(BMI), leukocyte count, neutrophil percentage, hemoglobin, 

albumin, comorbidities, American Society of Anesthesiologists 

(ASA) classification, gastroesophageal re�ux disease 

questionnaire (GERDQ) score, acid exposure time (AET), and 

DeMeester score; postoperative complications comprising 

hypoalbuminemia (serum albumin <30 g/L), severe dysphagia 

(defined as inability to tolerate solid foods beyond postoperative 

day 7, requiring endoscopic intervention or nutritional support), 

and delayed gastrointestinal function recovery (defined as time 

to first �atus >72 h, based on prior studies indicating that 

prolonged ileus beyond this threshold is clinically significant in 

abdominal surgery (18); and supplementary outcomes: operative 

duration (minutes), intraoperative blood loss (mL), and hospital 

length of stay.

Preoperative preparation

Preoperative interventions involved cessation of smoking and 

alcohol consumption, along with cardiopulmonary exercise 

training. Patients were instructed to fast from solid foods for at 

least 6 h and clear liquids for 2 h prior to surgery. Standard 

preoperative diagnostic workup included thoracic and 

abdominal computed tomography, barium upper gastrointestinal 

series, and 24-hour ambulatory esophageal pH monitoring to 

facilitate surgical risk stratification.

Surgical modality

All 69 patients underwent standardized LRHH with LF 

performed by our dedicated surgical team. Following general 

endotracheal anesthesia and five-port access, the procedure 

comprised seven critical phases: (1) Liver retraction and division 

of the gastrohepatic ligament; (2) Complete dissection of the 

right diaphragmatic crus and esophageal anterior peritoneal 

layer; (3) Mobilization of gastrophrenic and esophagophrenic 

ligaments with exposure of the left crus; (4) Esophageal 

mobilization to achieve ≥5 cm intra-abdominal length; (5) 

Hernia sac reduction followed by interrupted crural 

approximation using 3-0 silk sutures, with mesh reinforcement 

for hiatal defects >5 cm; (6) Gastric fundus traction assessment 

to determine optimal fundoplication technique; and (7) 

Tension-free wrap construction encircling the distal esophagus 

FIGURE 1 

Schematic illustration of skeletal muscle measurement boundaries at the L3 vertebral level.
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with 2-0 silk sutures, as standardized in the Seven-Phase 

Laparoscopic Hiatal Hernia Repair Protocol (19).

Postoperative management

Standard postoperative care included intravenous anti- 

in�ammatory agents, proton pump inhibitors (PPIs) for acid 

suppression, and �uid-electrolyte replacement. Patients initiated 

oral intake with water sips on postoperative day (POD) 1, 

advancing to clear liquids upon confirmed bowel function 

recovery. Mandatory laboratory assessments on POD 1 

encompassed complete blood count, Liver and kidney function 

tests, electrolytes, and C-reactive protein (CRP). Discharge 

eligibility required fulfillment of all criteria by POD 3-4.

Statistical analysis

Statistical analyses were performed using SPSS version 27.0. 

Continuous variables underwent normality assessment via 

Shapiro–Wilk tests. Normally distributed data were expressed as 

mean ± standard deviation (x¯ ± SD) and compared using 

independent samples t-tests. Non-normally distributed variables 

were presented as median (interquartile range, IQR) with 

Mann–Whitney U tests for group comparisons. Categorical 

variables were summarized as frequencies (%) and analyzed with 

Pearson’s χ2 tests. Variables with a P-value < 0.05 in univariate 

analysis, along with clinically relevant factors considered 

important based on existing literature (e.g., age, gender), were 

selected as candidates for inclusion in the multivariate models. 

Multivariate linear regression identified predictors of continuous 

outcomes, while logistic regression determined risk factors for 

binary complications. Statistical significance was defined as two- 

tailed P < 0.05 for all analyses.

Ethical approval

Ethical approval for this retrospective study was obtained from 

the Ethics Committee of the First Hospital of Hebei Medical 

University [Ethics Review (2025) No.174].

Results

General clinical data of the two groups

Patients in the sarcopenia group were significantly older 

(P = 0.004) and had lower preoperative BMI (P = 0.038), reduced 

GERDQ scores (particularly for re�ux syndrome A), shorter acid 

re�ux duration, and decreased longest re�ux episode duration (all 

P < 0.05) compared to the non-sarcopenia group. Preoperative acid 

exposure time (AET) was also lower in the sarcopenia cohort 

(P = 0.041). No statistically significant intergroup differences 

(P > 0.05) were observed for gender, preoperative weight, 

comorbidities (hypertension, diabetes mellitus), pulmonary 

disorders, ASA classification, number of acid re�ux episodes, 

DeMeester score, hemoglobin, white blood cell count, neutrophil 

percentage, serum albumin, triglycerides, cholesterol levels, or 

prevalence of Barrett’s esophagus on preoperative endoscopy. 

Complete data are presented in Table 1. Fundoplication techniques 

TABLE 1 Comparison of the general data of the two groups.

Variable Non- 

sarcopenia

Sarcopenia P 

value

Gender 0.799

Male 29 12

Female 19 9

Age (years) 53.90 ± 11.89 63.81 ± 14.01 0.004

High blood pressure 

and/or diabetes mellitus

0.121

Yes 20 13

No 28 8

Lung disease 0.268

Yes 10 7

No 38 14

ASA grading 0.200

1∼2 24 7

3∼4 24 14

Weight (kg) 70.85 ± 11.67 65.45 ± 10.17 0.071

BMI (kg/m2) 25.78 ± 3.64 23.71 ± 3.97 0.038

A symptom 6 (4, 6) 4 (1, 6) 0.017

B symptom 6 (2.25, 6.00) 4 (1.50, 6.00) 0.536

C symptom 2 (0, 3) 2 (0, 3) 0.951

GERDQ 10.75 ± 2.85 8.71 ± 4.24 0.022

Acid re�ux time (min) 196.95 (48.53, 

292.79)

76.1 (17.15, 

231.38)

0.043

AET (%) 13.95 (3.43, 19.97) 5.30 (1.20, 16.30) 0.041

Number of acid re�uxes 35.50 (15.75, 

60.75)

29.00 (13.00, 

45.25)

0.370

Long regurgitation 

duration (min)

27.5 (7.40, 40.31) 13.2 (3.3, 29.5) 0.037

DEMEESTER score 30.630 (10.250, 

75.843)

19.510 (7.685, 

47.999)

0.334

Hb (g/L) 142.75 ± 19.502 137.67 ± 14.333 0.287

WBC (*109/L) 6.165 ± 1.998 6.200 ± 2.190 0.948

Neutrophil 

percentage (%)

62.773 ± 10.8631 61.967 ± 16.7945 0.812

Platelet (*109/L) 239.00 (206.50, 

284.75)

211.00 (183.00, 

252.50)

0.092

Serum albumin (g/L) 44.20 ± 4.14 43.67 ± 4.16 0.639

Triglycerides (mmol/L) 1.5531 (1.1375, 

1.6875)

1.5531 (0.9600, 

1.6000)

0.292

Cholesterol (mmol/L) 5.2984 ± 1.07261 5.1000 ± 0.81852 0.453

Barrett’s Esophagus 0.542

Yes 1 1

No 47 20
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included Nissen (n = 35), Toupet (n = 6), and Dor (n = 28), with no 

significant difference in distribution between sarcopenia and non- 

sarcopenia groups (P = 0.47).

The intraoperative and postoperative 
conditions of the two groups were 
compared

Compared to the non-sarcopenia group, sarcopenic patients 

exhibited significantly lower postoperative serum albumin levels 

(P = 0.005) and prolonged gastrointestinal function recovery time 

(P = 0.007). The proportion of patients with hypoalbuminemia 

(albumin <30 g/L) was 43% in the sarcopenia group vs. 21% in the 

non-sarcopenia group. No significant intergroup differences 

(P > 0.05) were observed for operative duration, intraoperative blood 

loss, hernia classification, hiatal hernia area (20), postoperative 

hemoglobin, white blood cell count, neutrophil percentage, 

C-reactive protein levels, length of hospital stay, or rates of severe 

dysphagia. Comprehensive data are presented in Table 2.

Univariate and multivariate analyses of 
postoperative Alb levels and 
postoperative gastrointestinal function 
recovery time

Postoperative serum albumin level

Univariate analysis identified significant associations between 

postoperative albumin levels and sarcopenia status, gender, age, 

pulmonary comorbidities, body weight, BMI, operative duration, 

and preoperative albumin (Table 3). Subsequent multivariate 

linear regression incorporating significant univariate predictors 

(P < 0.05) and clinically relevant variables revealed that pre- 

existing pulmonary disease, BMI, and preoperative albumin were 

independent risk factors for post-fundoplication 

hypoalbuminemia (all P < 0.05) (Table 4).

Time to recovery of gastrointestinal 
function after surgery

Univariate analysis demonstrated that sarcopenia status was 

the sole factor significantly associated with delayed 

gastrointestinal recovery (Table 5). To control for potential 

confounding, variables including gender, age, BMI, and 

preoperative albumin—despite not being statistically significant 

in univariate analysis—were included in the multivariate model 

due to their established clinical relevance to postoperative 

recovery. Multivariate regression confirmed that sarcopenia 

remained an independent risk factor for delayed gastrointestinal 

recovery after risk adjustment (Table 6).

Discussion

The impact of preoperative sarcopenia on postoperative 

complications following fundoplication represents a clinically 

significant area warranting further investigation. Meanwhile, the 

increasing prevalence of HH concurrent with GERD has 

established laparoscopic anti-re�ux surgery as one of the 

TABLE 2 Comparison of intraoperative and postoperative conditions between the two groups.

Variable Non-sarcopenia Sarcopenia P value

Postoperative Hb (g/L) 132.45 ± 17.534 126.19 ± 13.735 0.151

Postoperative WBC (*109/L) 9.334 ± 2.4561 9.010 ± 2.1443 0.601

Postoperative neutrophil percentage (%) 79.974 ± 7.1144 80.243 ± 8.5795 0.893

Postoperative CRP (mg/L) 17.295 (9.5575, 28.7200) 11.900 (8.5800, 25.3777) 0.144

Postoperative serum albumin (g/L) 38.06 ± 3.17 35.72 ± 2.89 0.005

Duration of surgery (min) 123.83 ± 30.781 132.90 ± 50.646 0.363

Intraoperative blood loss (mL) 20 (10, 20) 20 (10, 20) 0.851

Intraoperative hernia classification 0.875

I 29 13

II 1 0

III 15 6

IV 3 2

Hiatal hernia area (cm2) 7.56 (6.04, 7.62) 7.56 (6.04, 9.12) 0.958

Length of postoperative hospital stay (day) 4 (3.00, 4.75) 5 (3.50, 7.00) 0.100

Time to recovery of gastrointestinal function after surgery (day) 1 (1, 3) 3 (1.5, 4) 0.007

Severe dysphagia 0.910

Yes 5 2

No 43 19
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cornerstone interventions for this condition. Extensive 

research continues to validate its therapeutic efficacy and 

complication profiles, renewing clinical focus on modifiable risk 

factors (21).

LRHH combined with fundoplication [Nissen, Toupet or 

Dor (22–24)] primarily aims to reconstruct the anti-re�ux 

barrier against gastric acid regurgitation. A retrospective 

analysis of 276 patients demonstrated no significant 

differences among the three fundoplication techniques in 

operative duration, intraoperative blood loss, hospital stay, or 

overall complication rates (25). During long-term follow-up, 

surgically treated patients exhibited superior outcomes in 

quality-of-life metrics, re�ux symptom control, and 

medication independence compared to pharmacotherapy-only 

cohorts. The minimally invasive nature of laparoscopic anti- 

re�ux surgery, characterized by reduced trauma and 

accelerated recovery, has cemented its status as the gold- 

standard approach.

While surgeon experience significantly in�uences 

complication profiles—with skilled operators achieving lower 

technical complication rates through refined techniques (26)— 

specific postoperative challenges persist. Notably, 

hypoalbuminemia, delayed gastrointestinal recovery, and 

dysphagia remain clinically relevant adverse events (3). These 

complications may be strongly associated with baseline 

nutritional status, highlighting sarcopenia as a potentially 

modifiable risk factor warranting preoperative optimization.

Sarcopenia, a prevalent nutritional-metabolic disorder in 

geriatric populations, is characterized by progressive loss of 

skeletal muscle mass and function. This condition manifests 

pathophysiological alterations including diminished protein 

synthetic capacity, dysregulated energy metabolism, and 

compromised immune competence (27). Furthermore, 

substantial evidence confirms that sarcopenia not only impairs 

ambulatory capacity and quality of life but also independently 

predicts postoperative complication risk across surgical 

specialties (28).

Our findings demonstrate that preoperative sarcopenia 

significantly correlates with the development of postoperative 

hypoalbuminemia and delayed gastrointestinal functional 

recovery—results aligning with established literature linking 

nutritional status to surgical complications (29). Mechanistically, 

sarcopenia-induced muscular atrophy and neuromuscular 

dysfunction may impair gastrointestinal motility, thereby 

prolonging postoperative enteric recovery (30). Critically, 

sarcopenia represents an independent risk factor for anti-re�ux 

surgery complications. Consequently, preoperative identification 

of sarcopenic patients coupled with targeted nutritional 

optimization may enhance recovery trajectories and mitigate 

complication risks.

The impact of preoperative sarcopenia on postoperative 

complications and long-term outcomes following laparoscopic 

anti-re�ux surgery constitutes a multifactorial interplay of 

diverse pathophysiological mechanisms. Our findings 

demonstrate that sarcopenia significantly correlates with 

postoperative hypoalbuminemia and delayed gastrointestinal 

recovery, providing novel insights into complication 

pathogenesis while establishing a conceptual framework for 

preoperative nutritional assessment and intervention. The 

observed decline in albumin is clinically relevant as it 

correlates with impaired wound healing and infection risk, 

underscoring the need for nutritional optimization in 

sarcopenic patients. Future research should focus on 

developing multimodal strategies—such as optimized 

nutritional support and structured resistance training—to 

improve perioperative care in patients with HH and GERD, 

thereby enhancing surgical outcomes and long-term quality of 

life. Furthermore, the routine implementation of preoperative 

TABLE 4 Multivariate linear regression analysis affecting postoperative albumin levels.

Variable Statistics or effect size of 

postoperative serum albumin

P 

value

Sarcopenia or not 0.132 (−0.592, 2.445) 0.227

Gender −0.330 (−4.326, −0.012) 0.049

Age (years) −0.184 (−0.107, 0.017) <0.001

Lung disease 0.211 (0.109, 3.055) 0.036

Weight −0.414 (−0.275, 0.039) 0.139

BMI (kg/m2) 0.601 (0.057, 0.962) 0.028

Duration of surgery 

(min)

−0.175 (−0.032, 0.002) 0.088

Preoperative serum 

albumin (g/L)

0.325 (0.069, 0.444) 0.008

TABLE 3 Univariate analysis of albumin levels after surgery.

Variable Postoperative 

serum albumin 
�x±SD/M (P25, P75)/β 

(95%CI)

χ2/t/Z 

value

P 

value

Sarcopenia or not −2.890 0.005

Yes 35.719 ± 2.888

No 38.056 ± 3.173

Gender 2.282 0.026

Male 38.109 ± 3.399

Female 36.326 ± 2.807

Age (years) −0.099 (−0.153, −0.044) −3.605 <0.001

High blood pressure 

and/or diabetes 

mellitus

−0.692 0.492

Yes 37.061 ± 3.120

No 37.605 ± 3.395

Lung disease −2.189 0.032

Yes 35.885 ± 3.604

No 37.822 ± 3.016

Weight (kg) 0.353 (0.035, 0.165) 3.087 0.003

BMI (kg/m2) 0.221 (0.021, 0.420) 2.209 0.031

Duration of surgery 

(min)

−0.267 (−0.043, −0.003) −2.269 0.026

Preoperative serum 

albumin (g/L)

0.468 (0.199, 0.540) 4.336 <0.001
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sarcopenia screening and evidence-based interventions is 

strongly recommended to mitigate complication risks and 

facilitate comprehensive recovery.

This study has several limitations. First, its retrospective 

design may introduce unmeasured confounders despite 

multivariate adjustments. Second, the sample size is modest, 

which limits subgroup analyses and generalizability. Finally, we 

used CT-based muscle mass without functional assessments 

(e.g., grip strength), which may underdiagnose sarcopenia 

according to EWGSOP criteria. Future prospective studies with 

larger cohorts and functional measures are needed to validate 

our findings.

Conclusion

Our findings show that while preoperative sarcopenia does not 

increase the risk of postoperative dysphagia, it significantly delays 

gastrointestinal function recovery and leads to lower postoperative 

albumin levels in GERD patients. This highlights the clinical 

importance of recognizing sarcopenia as a modifiable 

preoperative risk factor. We recommend routine sarcopenia 

screening in the preoperative assessment of GERD patients. For 

those diagnosed, a targeted prehabilitation program focusing on 

nutrition and physical training may improve surgical tolerance 

and recovery. Further studies are needed to validate the 

effectiveness of such prehabilitation and clarify the mechanisms 

by which sarcopenia impairs postoperative recovery.

Data availability statement

The original contributions presented in the study are included 

in the article/Supplementary Material, further inquiries can be 

directed to the corresponding author.

TABLE 5 Univariate analysis affecting the prolongation of postoperative gastrointestinal function recovery time.

Variable Prolonged recovery of gastrointestinal function 

(n = 17)

Normal 

(n = 52)

χ2/t/Z 

value

P value

Sarcopenia 8.587 0.003

Yes 10 (47.6) 11 (52.4)

No 7 (14.6) 41 (85.4)

Gender 0.003 0.954

Male 10 (24.4) 31 (75.6)

Female 7 (25.0) 21 (75.0)

Age (years) 54.24 ± 16.072 57.79 ± 12.285 −0.957 0.342

High blood pressure and/or diabetes 

mellitus

1.420 0.233

Yes 6 27

No 11 25

Lung disease 0.015 0.903

Yes 4 13

No 13 39

Weight (kg) 66.312 ± 11.044 70.154 ± 11.511 −1.206 0.232

BMI (kg/m2) 23.848 ± 3.880 25.577 ± 3.767 −1.631 0.108

ASA grading 0.585 0.444

1∼2 9 (29.0) 22 (71.0)

3∼4 8 (21.1) 30 (78.9)

Preoperative serum albumin (g/L) 43.935 ± 4.107 44.067 ± 4.167 −0.114 0.910

Duration of surgery (min) 125.82 ± 54.31 126.85 ± 31.26 −0.096 0.924

Intraoperative blood loss (mL) 20 (10, 35) 20 (10, 20) 0.518 0.605

TABLE 6 Results of multivariate logistic analysis affecting the prolongation of postoperative 

gastrointestinal function recovery time.

Variable β 
value

OR 

value

95% CI P 

value

Sarcopenia 2.654 14.207 (2.586, 

78.041)

0.002

Age (years) −0.085 0.556 (0.123, 

2.515)

0.021

BMI (kg/m2) −0.095 0.909 (0.754, 

1.096)

0.319

Preoperative serum 

albumin (g/L)

−0.100 0.904 (0.752, 

1.087)

0.285
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