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Abstract 

Background:The post-operative hospital stay is considered economic, psychologic and stressful event on the 

patient. In laparoscopic sleeve gastrectomy, there is not many studies in literature assessed the cause of prolonged 

hospital stay in LSG, so necessary preventive measures would be applied to decrease this 

Methods: A retrospective cohort study was conducted in Saudi Arabia on all patients undergone the LSG. 

Correlation analysis and Wilcoxon rank test was conducted on continuous and categorical variables respectively to 

understand the relation between length of operation and other risk factors. Multivariate linear regression analysis 

was conducted to understand the significant relation. 

Results: BMI, age, sex, operative complications or operative time was associated with prolonged hospital stay. the 

associated risk factors for long post-operative stay was post-operative serum lipase (P-value <0.001) and presence 

of general post-operative complications. the regression analysis showed that one unit increase in lipase was 

accompanied by 0.007 increase in the length of post-operative stay while post-operative complications increase the 

length of post-operative stay by 1.46. 

Conclusion: The serum lipase level and post-operative complications was the only risk factors for prolonged 

hospital stay. More studies are needed to assess the risk factors related to prolonged hospital stay in LSG 

Keywords: Laparoscopic sleeve gastrectomy, obesity, bariatric surgery, hospital stay, postoperative stay 

Corresponding author:  

Sufana Amer Alotaibi  

General Surgery Department,  

King Fahad University Hospital,  

Al-Khobar, Saudi Arabia 

Email: sufana.a@hotmail.com  

Phone (or Mobile) No.: +966544857137 

Please cite this article in press Sufana Amer Alotaibi et al., Factors Associated With Long Post-Operative Stay In 

Sleeve Gastrectomy., Indo Am. J. P. Sci, 2018; 05(12). 

QR code 

 
 

http://www.iajps.com/
mailto:sufana.a@hotmail.com


IAJPS 2018, 05 (12), 1-7                   Sufana Amer Alotaibi et al                  ISSN 2349-7750 

 
 

w w w . i a j p s . c o m  
 

Page 16223 

INTRODUCTION: 

The obesity has become a world-wide epidemic with 

increasing prevalence in the recent years. There is 

estimated 300 million obese people worldwide and 

the number is expected to increase twice by 2025 [1-

3]. The associated morbidity and mortality of obesity 

has made it a disease rather than a condition [4]. 

Despite the management plans of obesity, there are 

still increasing numbers of obese persons worldwide 

with the highest prevalence in USA [3]. The search 

for effective and durable treatment that maintain the 

weight loss for long duration is considered crucial for 

preventing this epidemic. The management plans 

include life style modifications, exercise, behavioural 

therapy and anti-obesity medication [5, 1, 6]. These 

treatments failed to produce long time weight loss. 

That’s why there is a recent increase in the bariatric 

surgery worldwide [7-9]. It is estimated that there are 

about 200000 to 220000 surgeries in USA and 

Canada in 2009. Furthermore, in 2011, there is 

estimated 340000 bariatric surgeries world-wide. The 

high rate of bariatric surgeries is due to the sustained 

weight loss, rapid method to lose weight for patients 

with morbidity and significant decrease of mortality 

rates [8, 10, 11].  

Bariatric surgery is the treatment of choice in morbid 

obesity (BMI>35 with co-morbidities or more than 

40 Kg/m2) because at this BMI, only 5.8% of weight 

loss is maintained along eight years [12, 13, 9]. In 

these population, underlying biological mechanisms 

of obesity is powerful that the life style modifications 

or anti-obesity drugs cannot maintain weight loss [11, 

14, 15]. The bariatric surgery was divided based on 

the mechanism of action of the surgery. It is either 

restrictive, malabsorptive or both [14]. However, this 

classification introduce bias as other mechanisms are 

involved in the weight loss including neural or 

endocrinal signalling pathway [16].  

There are many types of bariatric surgery but the 

most common are Roux-en-Y Gastric Bypass, 

adjustable gastric binding and sleeve gastrectomy [7]. 

The choice of the suitable treatment options is 

dependent upon the patient characteristics and 

associated perioperative and post-operative 

complications [10, 8, 11]. Chang et al. compared 

between the three modalities; they found that the 

three surgeries were associated with weight loss, but 

the gastric bypass had the highest weight loss but 

with more complications [9, 10]. The gastric binding 

had a higher rate of reoperations and lower weight 

loss. The laparoscopic sleeve gastrectomy had lower 

complications and weight loss like gastric bypass. 

The efficacy of each procedure does not depend 

solely on the weight loss but also associated 

perioperative and postoperative complications [9, 

10]. That’s why the choice of suitable bariatric 

surgery should be tailored for each patient. In 

addition, identifying the risk factors associated with 

each complications help decide the appropriate 

surgery for the patients [17]. 

It was reported that the laparoscopic sleeve 

gastrectomy was associated with less risk of 

operative and post-operative complications than 

Roux-en-Y Gastric Bypass [18]. Iranian obese 

patients who had sleeve gastrectomy had less 

complication than Roux-en-Y Gastric Bypass but 

non-significant [19]. A multicentre retrospective 

study found that sleeve gastrectomy had less 

complications than Roux-en-Y Gastric Bypass 

despite the higher weight loss with gastric bypass 

[20, 21]. However, other studies found that the 

weight loss among both types of surgery are the same 

[22, 23]. In addition, Gehrer et al. found that the LSG 

was associated with less nutritional deficiency, 

hernias and intestinal obstruction [24]. That’s why, 

there is an exponential increase of laparoscopic 

sleeve gastrectomy (LSG) worldwide with many 

surgeons considering it as the standard treatment of 

obesity due to safer and easier techniques [25, 26]. 

Determining the risk factors associated with 

postoperative complication of LSG would help in 

improving the quality of life after the surgery and 

avoiding long term post-operative complications [17].  

The complications associated with sleeve 

gastrectomy either acute complications including the 

haemorrhage, abscess and staple line leak or chronic 

complications include the stricture, nutritional 

deficiency and gastroesophageal reflux [27]. Old age 

more than 50 years and high BMI was found to be 

associated with higher risk of postoperative 

complications [27-31]. Increased duration of the 

operative was considered as alerting factor for the 

surgeon to increased risk of complications [27]. 

Increased stapler firings were also associated with 

high postoperative complications [32]. 

Hypalbuminaemia and hypertension were found to be 

a determining factor of the postoperative 

complications mainly surgical site infections [33]. 

Previous abdominal operations increased the risk of 

surgical site infections [34, 33]. Unfortunately, other 

lab tests or diseases were not thoroughly investigated 

in literature. 

Another importance for determination of post-

operative complications was the post-operative 

hospital stay. It is physical and economic loss for the 

patients and health care system [35]. It was found that 

post-operative complications increased significantly 

the hospital stay [36-39]. Although other risk factors 
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including age, BMI and fluid intake was associated 

with the increased hospital stay, all studies agreed 

that post-operative complications are the most 

important factor [36, 37, 40, 38, 39]. 

Unfortunately, there are few studies that discussed 

this effect specifically for LSG while other studies 

assessed it in other bariatric surgeries [41]. 

Thus, in this study, we are going to determine the risk 

factors associated with postoperative hospital stay in 

Saudi population.  

METHODS: 

This study is a part of retrospective cohort in King 

Fahad University Hospital in Al-Khobar, Saudi 

Arabia from May 2015 to June 2016 that was 

approved by the IRB committee of the hospital on 

January 2015.  

 

Patient recruitments 

All the patients consented and IRB approvement. All 

the procedures were conducted based on the 

declaration of Helsinki. 

The patients were only included in cohort if  

Detailed history from each patient was obtained 

including marital status, nationality, history of 

diseases and previous cholecystectomy. Pre-operative 

and post-operative total bilirubin, Amylase, Lipase, 

Alkaline phosphatase, Cholesterol, Triglycerides, 

LDL, HDL and haemoglobin A1C were obtained. 

The study participants were followed-up for four 

years to assess the body weight, presence of any long 

term complications.  

Statistical techniques  

The results were presented as mean ± standard 

deviation for continuous variables that were normally 

distributed or as median and interquartile range (IQR) 

for continuous variables whose distribution was not 

normal. Categorical variables were presented as 

frequencies and percentages. The missing data were 

imputed by K nearest neighbors using K = 5. 

We used Kendall’s tau correlation for the relationship 

between two non-normally distributed variables, 

otherwise the Pearson’s correlation was used. A 

significant correlation is considered when P-value is 

less than 0.05. For pair wise comparisons of 

continuous variable, Mann Whitney test was used for 

non-parametric data otherwise, t-test was used to 

detect the difference between two groups. A 

regression analysis was conducted to assess the risk 

factors associated with the long post-operative stay in 

LSG. 

RESULTS: 

Patient characteristics 

174 patients were included in this cohort; the mean 

age is 31.82 (8.91) and 123 males were included in 

the study with median BMI was 46.15 Kg/m2 Table 

1. There was no significant difference between pre-

operative and post-operative lab test except for total 

bilirubin and alkaline phosphatase Table 2. The most 

common complication is fever, abdominal pain and 

vomiting Figure 1. 

Relationship between personal characteristics and 

length of post-operative stay  

The correlation analysis did not show any significant 

relationship between length of post-operative stay 

and BMI (P-value = 0.68), age (P-value = 0.23), and 

length of operation (P-value = 0.3) Figure 2. There 

was no significant difference between the sex (P-

value = 0.47), marital status (P-value = 0.53), 

nationality (P-value = 0.14) and finding of 

preoperative ultrasound Figure 3.    

Relationship between history of diseases, 

complications of laparoscopic sleeve gastrectomy 

and surgeries and length of post-operative stay  

There was no significant relationship between 

previous cholecystectomy, hypertension, diabetes 

mellitus and hyperlipidaemia Figure 4. The operative 

complication did not affect the length of stay after 

LSG Figure 5. The general post-operative 

complication was significantly associated with 

increased length of stay after LSG (P-value = 0.02) 

Figure 6. It was found that the presence of post-

operative complications increased the duration of the 

post-operative stay by 1.46 minutes. 

Relationship between preoperative, post-operative 

laboratory tests and length of post-operative stay  

The only significant factor on the length of post-

operative stay was post-operative lipase (r = 0.29, P-

value < 0.001) Figure 7,8. Multivariate regression 

analysis revealed that everyone unit increase of serum 

amylase was associated with 0.001 hour increase of 

length of post-operative stay.  

DISCUSSION: 

This paper was set out to recognize the risk factor for 

long post-operative hospital stay. Per our results, the 

first associated risk factors for long post-operative 

stay was post-operative serum lipase (P-value 

<0.001); the regression analysis showed that one unit 

increase in lipase was accompanied by 0.007 increase 

in the length of post-operative stay. The second risk 

factor is the presence of systemic post-operative 

complications which was found to increase the length 
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of post-operative stay by 1.46. 

In this study, the mean length of operative stay is 

6.34 days with standard deviation of 2.44. The 

associated general complications that was found was 

fever, abdominal pain and vomiting. The most 

dangerous complications present in our study was 

chest pain, arm thrombophlebitis and atelectasis. 

There are few studies in literature that assessed the 

risk factors of hospital stay. Major et al. found that 

post-operative events including fever, nausea and 

vomiting had significantly increased the length of 

operation. However, in this study, initial BMI was 

associated with longer hospital length [38]. The 

authors also found significant association between 

intraoperative events, operative time and longer 

hospital stay. Moreover, in this study, the mean 

duration of hospital stay was 3 days which is less 

than our study [38]. Based on the recent guideline, 

the usual hospital stay was less than 24 hours [25, 

42]. However, Major et al. found that the hospital 

length differs according to the perioperative and post-

operative protocol as evidenced by different length of 

hospital stay. Our results were also consistent with 

Jakob et al. who found that the post-operative 

admission was associated with post-operative 

complications including vomiting and fever [42]. 

Weiner et al. also found that in case of post-operative 

complications including leak, the hospital stay was 

prolonged more than three days [43]. 

 There is no much data in literature about the length 

of stay after sleeve gastrectomy. Other studies did not 

directly correlate between the length of hospital stay 

and other risk factor, but we compared it to the 

results of our study.  

A study that compared between techniques used in 

the surgery found that conventional linear stapling 

system was associated with prolonged hospital stay 

(mean stay = 4.8) while the usage of absorbable 

polymer membrane decreased the length of operative 

stay [36, 43]. In our study, we could not assess this in 

our study, but the intraoperative complications were 

found to be not associated with longer hospital stay. 

Meanwhile, the studies that assessed the length of 

hospital stay in other bariatric surgeries was 

increased by intraoperative complications, conversion 

and operative time [41, 38, 39]. Unfortunately, no 

studies in literature investigated this effect. 

Felberbauer et al. had the same length of stay as in 

our study and the approximately the same starting 

BMI [44], however, Givon-Madhala et al had less 

hospital stay despite the similarities between patients 

[39]. Serum lipase was not investigated in other 

studies as a risk factor for prolonged hospital stay. 

However, in other diseases, serum lipase was 

associated with longer hospital stay [45, 46]. 

There are other risk factors for longer hospital stay 

including oral fluid intake, intravenous fluid intake, 

tachycardia, and distance between the hospital and 

site of residence [38]. Unfortunately, this was not 

assessed in our study. 

In conclusion, more studies should focus on the risk 

factors affecting the hospital stay especially 

laboratory tests in laparoscopic sleeve gastrectomy. 

CONCLUSION:  

In this study, serum lipase and post-operative 

complications were associated with significant 

prolonged post-operative hospital stay  
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Table 1. the characteristics of included patients 
  

Overall 

n 
 

174 

Post-operative stay (mean (SD)) 
 

6.34 (2.44) 

Age (mean (SD)) 
 

31.82 (8.91) 

Sex (%) Female 123 (70.7) 
 

Male 51 (29.3) 

Marital status (%) Married 77 ( 44.3) 
 

Single 97 ( 55.7) 

Nationality (%) Egypt 10 (  5.7) 
 

Jordan 4 (  2.3) 
 

KUWAIT 1 (  0.6) 
 

NON-SAUDI 1 (  0.6) 
 

PALESTINE 1 (  0.6) 
 

SAUDI 152 ( 87.4) 
 

SUDAN 1 (  0.6) 
 

SYRIA 3 (  1.7) 
 

YEMEN 1 (  0.6) 

BMI (median [IQR]) 
 

46.15 [42.50,52.08] 

Diabetes mellitus (%) NO 153 ( 88.4) 
 

YES 20 ( 11.6) 

Hyperlipidemia (%) NO 157 ( 90.2) 
 

YES 17 (  9.8) 

Hypertension (%) NO 156 ( 90.7) 
 

YES 16 (  9.3) 

Previous cholecystectomy (%) NO 162 ( 94.2) 
 

YES 10 (  5.8) 

Preoperative gallstone (%) No 107 ( 90.7) 
 

Yes 11 (  9.3) 

Bilirubin (median [IQR]) 
 

0.30 [0.30, 0.40] 

Amylase (median [IQR]) 
 

43.00 [33.50, 56.00] 

Lipase (median [IQR]) 
 

95.00 [28.00, 

126.00] 

Alkaline phosphatase (median [IQR]) 
 

90.00 [73.00, 

104.75] 

Cholesterol (median [IQR]) 
 

181.00 [166.00, 

205.00] 

Triglyceride (median [IQR]) 
 

105.00 [65.00, 

142.00] 

LDL (median [IQR]) 
 

123.00 [105.50, 

142.50] 
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Table 2. the difference between pre-operative and post-operative lab tests 
 

Pre-operative Post-operative  P-value 

total bilirubin (mean (SD))   0.41 (0.41)   0.60 (0.56) <0.0001 

Amylase (mean (SD))  49.32 (36.14)  52.37 (34.57) 0.38 

Lipase (mean (SD))  89.96 (53.45) 147.83 (137.15) 0.13 

Alkaline phosphatase (mean (SD))  91.69 (25.11)  84.49 (32.76) 0.001 

Cholesterol (mean (SD)) 187.87 (37.68) 184.87 (37.57) 0.76 

Triglycerides (mean (SD)) 118.88 (69.21)  99.15 (56.25) 0.077 

LDL (mean (SD)) 124.10 (32.07) 118.02 (37.21) 0.50 

HDL (mean (SD))  43.37 (10.58)  47.59 (19.77) 0.10 

HBA1C (mean (SD))   6.65 (1.96)   6.32 (1.03) 0.85 

 

HDL (median [IQR]) 
 

41.00 [36.00, 50.00] 

HBA1C (median [IQR]) 
 

6.10 [5.57, 6.85] 

Concomitant cholecystectomy (%) NO 162 ( 93.1) 
 

YES 12 (  6.9) 

Intraoperative complication (%) NO 171 ( 98.8) 
 

YES 2 (  1.2) 

Conversion (%) NO 172 ( 99.4) 
 

YES 1 (  0.6) 

Duration of operation (median [IQR]) 
 

85.50 [70.00, 

110.00] 

Local postoperative complications (%) NO 165 ( 95.9) 
 

YES 7 (  4.1) 

General postoperative complications (%) NO 151 ( 87.3) 
 

YES 22 ( 12.7) 

Post-operative total bilirubin (median 

[IQR]) 

 
0.50 [0.30, 0.70] 

Post-operative Amylase (median [IQR]) 
 

47.50 [36.00, 57.75] 

Post-operative Lipase (median [IQR]) 
 

115.00 [76.50, 

168.50] 

Post-operative Alkaline phosphatase 

(median [IQR]) 

 
78.00 [65.50, 97.00] 

Post-operative Cholesterol (median 

[IQR]) 

 
180.00 [162.50, 

222.00] 

Post-operative Triglyceride (median 

[IQR]) 

 
81.00 [59.50, 

129.00] 

Post-operative LDL (median [IQR]) 
 

118.00 [96.00, 

149.00] 

Post-operative HDL (median [IQR]) 
 

49.00 [34.00, 57.00] 

Post-operative HBA1C (median [IQR]) 
 

6.05 [5.65, 6.55] 

Follow-up Duration (mean (SD)) 41.78 (41.90) 

Gall stones (%) 
 

8 (100.0) 
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Figure 1. the pie chart showing the percent of each reported general post-operative compl ications 

Table 3. the results of multivariate regression analysis  
 

B-

coefficient 

Std. Error P-value 

Post-operative Lipase 0.007306 0.001798 0.0007  

General Post-Operative Complications 1.465967 0.374845 0.000132 
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Figure 2. the scatter plot shows the correlation between the duration of post-operative stay, age, BMI and duration 

of the surgery. The figure also shows the distribution of each variable. The regression line is considered horizontal 
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Figure 3. box plots showing the median and IQR of the duration of post-operative stay between different sex, 

nationality, marital status and preoperative ultrasound. 
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Figure 4. box plots showing the median and IQR of the duration of post-operative stay between those of have 

history of diabetes, hypertension, previous cholecystectomy and hyperlipidaemia 
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Figure 5. box plots showing the median and IQR of the duration of post-operative stay between those of have 

intraoperative events 
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Figure 6. box plots showing the median and IQR of the duration of post-operative stay between those who have 

general or local post-operative complications 
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Figure 7. the scatter plot shows the correlation between the duration of post-operative stay an post-operative 

laboratory tests. The figure also shows the distribution of each variable. The regression line is considered horizontal 
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Figure 8. the scatter plot shows the correlation between the duration of post-operative stay, and pre-operative 

laboratory tests. The figure also shows the distribution of each variable. The regression line is considered horizontal 

 

 

 

 

 

 

 

 


