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Abstract

BACKGROUND: Within a finite resource-limited national health service, a significant proportion of the cost of bariatric
surgery is dependent on the length of stay of inpatients. This study was designed to investigate the factors that influence the
length of post-operative stay in these patients. In particular, the effect of four common factors were explored in two bariatric
procedures. METHODS: This is a retrospective study examining the length of stay in patients who underwent a laparoscopic
sleeve gastrectomy (SG) and a laparoscopic Roux-En-Y gastric bypass (RNY) between July 2015 and February 2018 by a single
surgeon. The significance of four factors were assessed: BMI, ASA grade, a diagnosis of diabetes and the day of the week the
operation occurred. RESULTS: Median length of stay for SG patients was 2 [2,3] days. This was unaffected by our factors
examined. Median length of stay for RNY was 2 [2,3] days. This was unaffected by ASA grade or a pre-existing diagnosis of
diabetes. Day of the week and BMI significantly affected length of stay for RNY patients. Patients operated on a Friday stayed
on average one day longer (p=0.002). Patients with a BMI over 60 stayed on average 2 days more (p=0.008) CONCLUSION:
To optimise costs in the health service, more attention should be placed on when RNY and SG procedures are performed during

the week. This is especially relevant when dealing with patients with high BMIs.
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Abstract:
BACKGROUND:

Within a finite resource-limited national health service, a significant proportion of the cost of bariatric
surgery is dependent on the length of stay of inpatients. This study was designed to investigate the factors
that influence the length of post-operative stay in these patients. In particular, the effect of four common
factors were explored in two bariatric procedures.

METHODS:

This is a retrospective study examining the length of stay in patients who underwent a laparoscopic sleeve
gastrectomy (SG) and a laparoscopic Roux-En-Y gastric bypass (RNY) between July 2015 and February
2018 by a single surgeon.

The significance of four factors were assessed: BMI, ASA grade, a diagnosis of diabetes and the day of the
week the operation occurred.

RESULTS:
Median length of stay for SG patients was 2 [2,3] days. This was unaffected by our factors examined.

Median length of stay for RNY was 2 [2,3] days. This was unaffected by ASA grade or a pre-existing
diagnosis of diabetes. Day of the week and BMI significantly affected length of stay for RNY patients.
Patients operated on a Friday stayed on average one day longer (p=0.002). Patients with a BMI over 60
stayed on average 2 days more (p=0.008)

CONCLUSION:

To optimise costs in the health service, more attention should be placed on when RNY and SG procedures
are performed during the week. This is especially relevant when dealing with patients with high BMIs.
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Introduction

Laparoscopic sleeve gastrectomy (SG) and laparoscopic Roux-En-Y gastric bypass (RNY) are first line in the
surgical treatment of morbid obesity in the UK. Their low rates of postoperative morbidity and mortality
is well documented in the literature. In addition, an increased emphasis on enhanced recovery after surgery
(ERAS) has led to a reduction in hospital length of stay and associated nosocomial complications.(!)

ERAS protocols are already well established in other surgical specialities, but have yet to be implemented
effectively in bariatric surgery on a regional or national scale. Meta-analytical studies have found them to
result in a reduced length of stay but no overall significant effect on mortality or morbidity of bariatric
patients.(®) Despite this increased emphasis on ERAS, length of stay still represents a significant portion of
the cost of bariatric surgery; with each additional day accumulating approximately £225 in bed costs. In
addition, increased length of stay leads to additional risks of: venous thromboembolism, hospital acquired
infections, prescription errors, falls/fractures, re-admission and cancelation of other services due to insufficient
hospital beds(®).

Multiple factors are thought to affect length of hospital stay in these groups of patients. A diagnosis of
diabetes, decreased functional status, and additional procedures performed alongside the case have all shown
to result in an increased length of stay®). A larger BMI is inherently associated with greater risk and studies
have shown a BMI of greater than 50 to significantly delay discharge. It is important to also consider that
a combination of patient-specific factors and operative factors can influence length of stay(®).

An increased emphasis on establishing a 7-day NHS is well known, and this creates a pressure to discharge
patients who do not necessarily need to be in hospital. In fact, studies have shown that early discharges,



particularly on day 1 post op, do not lead to increased readmission and complications rate in these patients.
It stands to reason that patients should be optimally discharged regardless of which day of the week it is(6).

Given the finite resources available in the National Health Service, the aim of this study was to determine
the extent that four common factors: day of the week the operation occurred, BMI, ASA grade and a
pre-operative diagnosis of diabetes, influences the length of post-operative stay in two common bariatric
procedures — SG and RNY.

Methods

A retrospective study utilising data from the National Bariatric Surgery Register was performed. Ethical
approval for the study was obtained via the local review board. Inclusion criteria was all patients who
underwent either only a laparoscopic sleeve gastrectomy or a Roux-en-Y bypass between July 2015 and
February 2018. All surgeries were performed by a single senior bariatric surgeon (SR) at a single site (King’s
College Hospital, London) to reduce bias. Any patients who had immediate complications intra- or peri-
operatively were excluded from the study such as bleeding or those requiring additional intra-operative
procedures. Six such patients were excluded. A total of 230 patients (112 Sleeve Gastectomies and 118
Gastric Bypasses) were identified for the study.

All patients were managed according to the department surgical protocol. The principles of this protocol
are:

Pre-operative counselling and patient education

Antithrombotic prophylaxis (Dalteparin 5,000 units, OD <100kg, BD >100kg)
Laparoscopic surgery

Balanced intravenous fluid therapy

Early mobilisation
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Post-operative length of stay was defined as the number of 24 hour periods from completion of the operation
to the day of discharge. Discharge criteria was:

Patient tolerating free fluids

Healing surgical wounds with no evidence of infection/dehiscence
Afebrile

Pain controlled with oral analgesia

No requirement for intravenous support

Balanced diuresis

7. Mobility allowing for completion of required daily activities
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Data was collected using Microsoft Excel (Microsoft ®) Excel for Mac, Version 15.28. Redmond, Washington,
United States). All data was collected by healthcare professionals and was anonymised. The significance of:
BMI, ASA grade, a diagnosis of diabetes and the day of the week the operation occurred, on post-operative
stay was evaluated using Kruskal Wallis analysis. Post hoc analysis was done with Mann-Whitney testing.
Statistics was performed using SPSS ("'IBM Corp. Released 2012. IBM SPSS Statistics for Windows, Version
21.0. Armonk, New Yord: IBM Corp.) The threshold for statistical significance was 0.05.

Results

The median length of stay following a SG was 2 [2,3], this was unaffected by: operation day (P=0.245) Table
1, ASA grade (p=0.143), a pre-operative diagnosis of diabetes (p=0.805) and BMI (P=0.345) Table 2 .
There was nil peri-operative mortality.

The median length of stay following a RNY was 2[2,3], this was unaffected by: ASA grade (p=0.952) or the
patient being diabetic (P=0.366). However, day of the week significantly increased length of stay (Table
3 ) with patients who underwent a RNY on Friday staying on average 1 day more compared (p=0.002).
Patient’s with a BMI >60 who underwent a RNY stayed an average of 2 days more than patients with a
BMI between 30 and 59.9 (P=0.008) (Table 4 ).



Readmission rates (30 and 60-day) were similar between the two operations. 30-day readmission rates were
6 SG patients and 7 RNY patients. 60-day readmission rates were 6 and 9 respectively.

Discussion:

The median length of stay for either a SG or a RNY surgery was 2 days. Length of stay in patients undergoing
a laparoscopic sleeve gastrectomy was unaffected by the day of the week the operation occurred or the BMI,
ASA grade and diabetic status of the patient. However, in patients who underwent a Roux-en-Y gastric
bypass, being operated on a Friday or having a BMI > 60 resulted in an increased length of stay of 1 and 2
days respectively.

Readmission following a laparoscopic sleeve gastrectomy and Roux-en-y gastric by-pass occurred in 13 (6%)
of patients within 30 days and 15 (7%) of patients within 60 days. The commonest reasons for readmission
were pain and vomiting. These rates are consistent with the literature.(”)

The association between extremes of BMI (either very high or very low) and post-operative complication rates
has previously been described in the literature.(® 9 In our study, we found that patient with a BMI >60 had
an increased post-operative length of stay independent of other factors measured. These patients are likely
to have excessive subcutaneous fat around wound sites, which is known to contribute to impaired wound
healing due to increased oxidative stress(!?). A higher BMI may be associated with a technically difficult
surgery or a surgery which involves a longer operating time and therefore more complications relating to
anaesthesia. Data on the reason for increased length of stay was not recorded during this study.

Decreased functional status has been associated with an increased length of stay in patients undergoing baria-
tric procedures.(!!) Our study, using ASA grades as a marker of functional status found no such association.
A limitation in our study certainly is the potential for a type I error, due to there being very few number
of patients in ASA grades I and IT due to the natural cohort of the selected patient population. There does
exist more accurate measures of functional status- disability indexes, ability to performed a pre-determined
task such as climb a specific number of stairs.(!?) These could have proven more beneficial in this study.

Bariatric surgery has been shown to be beneficial in patients with metabolic syndrome, particularly in in
their glycaemic control.('3) In fact, RYGB has been shown to attenuate the clinical effects of DM to a larger
extent than just medical management.("®) This is in large part due to the amount of weight lost. Post-op
optimization of their diabetic control can naturally add to their length of stay. Our study did not find this
to be true however. Our study was limited in this regard as only a diagnosis of diabetes was established,
whereas data on glycaemic control pre-and post op would have been of huge benefit.

In our study, we found that patients who underwent a Roux-en-Y gastric bypass on a Friday ended up staying
a day longer than those operated on another day. There are a multitude of factors to explain this: Weekend
discharges at this institution were led by the specialist registrars (SpR) of varying experience levels and
exposure to bariatric surgery. On retrospect, it was discovered that many were unfamiliar with the specific
discharge criteria for bariatric patients. This leads to a reluctance to discharge patients over the weekend.
Therefore, patients operated on a Friday inevitably end up staying an extra day to be reviewed by a bariatric
consultant during the weekday rather than being discharged over the weekend.

The complex nature of bariatric patients requires a multi-disciplinary team approach to achieve holistic
care. This is not limited to bariatric surgeons, anaesthetists, specialist nurses, psychologists, psychiatrists,
endocrinologists, radiologists, metabolic physicians, pharmacists, physiotherapy and occupational therapy
teams.(®) All of these services are not readily available over the weekend and could account for the delay in
discharge.

Patient confidence was also a key contributor to going home on a weekday compared to the weekend. Being
a central London teaching hospital means that logistical reasons involving transportation home over the
weekend could decrease patient’s confidence in successfully going home. Follow-up at home is also only
arranged during the weekdays, and thus patients are much more reluctant to go home over the weekend
knowing that they could potentially be left without support at home until the Monday.



What was interesting was that our study found that patients undergoing a sleeve gastrectomy all had a
similar length of hospital stay irrespective of their BMI or what day of the week they were operated on. The
30-day complication rates are greater with the bypass surgery when compared to the sleeve gastrectomy,
with primary complications including infections and haemorrhage.('®) This creates a natural tendency to be
overly cautious with these group of patients over the weekend when ward cover is limited and could account
for our findings.

Our study examines a single surgeon’s operating lists over a 3-year period. A potential selectability bias
could exist in picking more complicated patients for a list where there is more staffing to cover for any
complications. This could skew the significance of our operating day outcomes.

Identifying some of the issues raised in our study raises the possibility for multiple future avenues: A stricter
protocol can be created to easily facilitate weekend discharges in particular. To help identify why some
weekend bariatric discharges are delayed, a survey can be created and distributed to junior registrars with
the aim of increasing their confidence in managing these patients post-op and in identifying when they are
appropriate and safe for discharge. Examining glycaemic control can help better identify diabetes plays a
role in the length of stay of these patients. 6 monthly follow-up rates is naturally where this study could be
headed to determine whether length of stay had any significant outcome on long-term outcomes.

References:

1. Malczak P, Pisarska M, Piotr M, Wysocki M, Budzynski A, Pedziwiatr M. Enhanced Recovery after
Bariatric Surgery: Systematic Review and Meta-Analysis. Obes Surg. 2017;27(1):226-35.

2. Singh PM, Panwar R, Borle A, Goudra B, Trikha A, van Wagensveld BA, et al. Efficiency and Safety
Effects of Applying ERAS Protocols to Bariatric Surgery: a Systematic Review with Meta-Analysis and Trial
Sequential Analysis of Evidence. Obes Surg. 2017;27(2):489-501.

3. Mahmood F, Sharples AJ, Rotundo A, Balaji N, Rao VSR. Factors Predicting Length of Stay Fol-
lowing Bariatric Surgery: Retrospective Review of a Single UK Tertiary Centre Experience. Obes Surg.
2018;28(7):1924-30.

4. Sheaffer WW, Day RW, Harold KL, Kidwell JT, Tiede JL, Benjamin TR, et al. Decreasing length of stay
in bariatric surgery: The power of suggestion. Am J Surg. 2018;215(3):452-5.

5. Garcia A, Parikh S, Carr A, Ali M. Factors that Influence Length of Stay Following Bariatric Surgery.
Surgery for Obesity and Related Diseases. 2016;12(7):S6.

6. Oliver D. David Oliver: Seven day service standards in NHS hospitals: thorny problem or blooming success?
BMJ. 2017;359:j5552.

7. Saunders JK, Ballantyne GH, Belsley S, Stephens D, Trivedi A, Ewing DR, et al. 30-day readmission
rates at a high volume bariatric surgery center: laparoscopic adjustable gastric banding, laparoscopic gastric
bypass, and vertical banded gastroplasty-Roux-en-Y gastric bypass. Obes Surg. 2007;17(9):1171-7.

8. Zizza C, Herring AH, Stevens J, Popkin BM. Length of hospital stays among obese individuals. Am J
Public Health. 2004;94(9):1587-91.

9. Tjeertes EK, Hoeks SE, Beks SB, Valentijn TM, Hoofwijk AG, Stolker RJ. Obesity—a risk factor for
postoperative complications in general surgery? BMC Anesthesiol. 2015;15:112.

10. Pierpont YN, Dinh TP, Salas RE, Johnson EL, Wright TG, Robson MC, et al. Obesity and surgical
wound healing: a current review. ISRN Obes. 2014;2014:638936.

11. Carter J, Elliott S, Kaplan J, Lin M, Posselt A, Rogers S. Predictors of hospital stay following laparoscopic
gastric bypass: analysis of 9,593 patients from the National Surgical Quality Improvement Program. Surgery
for Obesity and Related Diseases. 2015;11(2):288-94.



12. Melissas J, Kontakis G, Volakakis E, Tsepetis T, Alegakis A, Hadjipavlou A. The effect of surgical weight
reduction on functional status in morbidly obese patients with low back pain. Obes Surg. 2005;15(3):378-81.

13. Inabnet WB, Winegar DA, Sherif B, Sarr MG. Early Outcomes of Bariatric Surgery in Patients with
Metabolic Syndrome: An Analysis of the Bariatric Outcomes Longitudinal Database. Journal of the American
College of Surgeons. 2012;214(4):550-6.

14. Justinussen T, Madsbad S, Holst JJ, Bojsen-Moller KN. Pros and cons of Roux en-Y gastric bypass
surgery in obese patients with type 2 diabetes. Expert Rev Endocrinol Metab. 2019;14(4):243-57.

15. Ashrafian H, Darzi A, Athanasiou T. Bariatric surgery - can we afford to do it or deny doing it? Frontline
Gastroenterol. 2011;2(2):82-9.

16. Lager CJ, Esfandiari NH, Subauste AR, Kraftson AT, Brown MB, Cassidy RB, et al. Roux-En-Y Gastric
Bypass Vs. Sleeve Gastrectomy: Balancing the Risks of Surgery with the Benefits of Weight Loss. Obesity
surgery. 2017;27(1):154-61.

Hosted file

Tablel.docx available at https://authorea.com/users/326510/articles/456073-factors-affecting-
length-of-stay-in-bariatric-surgery-in-a-uk-institution

Hosted file

Table 2.docx available at https://authorea.com/users/326510/articles/456073-factors-
affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution

Hosted file

Table 3.docx available at https://authorea.com/users/326510/articles/456073-factors-
affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution

Hosted file

Table 4.docx available  at  https://authorea.com/users/326510/articles/456073-factors-
affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution


https://authorea.com/users/326510/articles/456073-factors-affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution
https://authorea.com/users/326510/articles/456073-factors-affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution
https://authorea.com/users/326510/articles/456073-factors-affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution
https://authorea.com/users/326510/articles/456073-factors-affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution
https://authorea.com/users/326510/articles/456073-factors-affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution
https://authorea.com/users/326510/articles/456073-factors-affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution
https://authorea.com/users/326510/articles/456073-factors-affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution
https://authorea.com/users/326510/articles/456073-factors-affecting-length-of-stay-in-bariatric-surgery-in-a-uk-institution

