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Abstract

Purpose
Same-day discharge is widely used in many surgical specialities. If carefully planned, it can improve
patient outcomes whilst using resources e�ciently. We aimed to investigate the safety of same-day
discharge following a posterior lumbar decompression and/or discectomy (PLDD).

Methods
This was a retrospective analysis of administrative data. We extracted data form the Hospital Episodes
Statistics database for the �ve years from 1st April 2014 to 31st March 2019. Patients undergoing an
elective one or two level PLDD aged 19–54 years during the index stay were included. The primary
exposure variable was same-day discharge or post-surgery overnight stay and the primary outcome was
emergency hospital readmission within 90 days post-discharge.

Results
Data were available for 45,814 PLDD performed across 100 hospital trusts of which 7,914 (17.3%) were
performed as same-day discharge. Same-day discharge rates varied from 87.7–0% across hospital
trusts. Fourteen (15.6%) trusts had same-day discharge rates above 30% and 57 (63.3%) trusts had same-
day discharge rats below 10%. The odds of emergency hospital readmission within 90 days were lower
for same-day discharge patients (odds ratio 0.72 (95% con�dence interval 0.61 to 0.85). There was no
difference in outcomes for patients seen at trusts with a same-day discharge rate of ≥ 30% compared to
trusts with a same-day discharge rate of ≤ 10%.

Conclusions
Based on our analysis, same-day discharge low-complexity elective PLDD is safe in patients below the
age of 55 years. There is potential for many providers to substantially increase their rates of same-day
discharge.

Introduction
The e�cient running of any healthcare system requires the optimisation of patient outcomes within a
�nite budget. Within the National Health Service (NHS) in England, the Getting It Right First Time (GIRFT)
programme has a remit to reduce unwarranted variation in clinical practice where this impacts negatively
on patient outcomes or cost-effectiveness.
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As the NHS recovers from the COVID-19 pandemic, one area of particular interest is whether more elective
surgical procedures can be performed with shorter hospital stay without this negatively impacting on
patient outcomes. Within the �eld of spinal surgery the GIRFT national report highlighted large variations
in the use of same-day discharge protocols for posterior lumbar decompression and/or discectomy
(PLDD) between NHS hospital trusts in England.[1] Some trusts routinely performed PLDD as same-day
discharge, with post-surgery overnight stay being the exception, whilst others kept all patients in
overnight.

There are limited previously published data on the safety of same-day discharge PLDD, although the
anecdotal experience of trusts that use it routinely is that their patient outcomes have not been affected.
[1] A small UK-based trial of 31 patients published in 2002 found that day-case discectomy patients
mobilised faster post-surgery and had improved ambulation at two weeks; complication rates were
similar.[2] A 2014 study reported on the introduction of day-case surgery for discectomy in a single site in
Manchester, UK and also concluded that for carefully selected patients, day-case surgery was safe.[3]

We aimed to use an administrative dataset to investigate the safety of same-day discharge PLDD by
comparing outcomes for those discharged on the same-day as their procedure and those who stayed at
least one night in hospital post-surgery.

Methods

Study design
This was a retrospective analysis of administrative data from the UK Hospital Episode Statistics (HES)
database. The HES database is collected by NHS Digital and included data for NHS hospital activity in
England. This includes patients admitted to non-NHS hospitals, but funded by the NHS. The data is
entered by trained coders within each trust.

Ethics
The presentation of data follows current NHS digital guidance for use of HES data for research purposes.
[4] Consent from individuals involved in this study was not required for analysis of this administrative
dataset. Data were accessed in a pseudonymised form.

Data extraction

Setting
All NHS hospitals in England are run by trusts. Each trust covers a geographically de�ned catchment area
of varying physical size and population. A single trust typically runs between one and four large
secondary or tertiary care hospitals. Within a trust, spinal surgery will generally be performed at a single
site or by a single surgical team covering a number of sites.

Time period
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1st April 2014 to 31st March 2019 for the index procedure, with follow-up to one year post-discharge.

Inclusion and exclusion criteria for index procedure
We identi�ed PLDD using the O�ce of Populations Censuses and Surveys Classi�cation of Interventions
and Procedures version 4 (OPCS-4) codes: V252, V254, V255, V256, V258, V259, V671, V672, V331, V332,
V337, V338, V339 or V351, V358, V359 if used with any of the codes Z063, Z073, Z665, Z675, Z676,
Z993. PLDD was recorded where the code (or combination of codes) was used in the �rst position in the
procedural record and assumed to be the dominant procedure during the spell.

In addition to the criteria set out above, patients were excluded where:

1. Surgery was non-elective.
2. Where a fusion had also been conducted during the hospital spell. These cases were identi�ed where

any of the OPCS-4 codes V251, V253, V382, V383, V384, V385, V386, V404) appeared in any position
in the procedural record.

3. The patient was aged < 19 years or > 54 years.
4. Surgery was three or more spinal levels (OPCS-4 code V553).
5. These exclusion criteria were used to ensure that the selected patients were most likely to have

received low complexity surgery and so would be likely candidates for same-day discharge. None of
the included patients had moderate or severely frailty according to the Hospital Frailty Risk Score
(HFRS).[5]

To ensure all datapoints were independent of one another at a patient level, only the chronologically �rst
recorded index procedure for anyone who had more than one procedure during the study period was
included in the dataset. The data extraction process is summarised in Fig. 1.

Primary outcome

1. Emergency hospital readmission with at least one night's stay within 90 days of discharge. This
outcome was chosen to re�ect the need for an early readmission related to a complication of
surgery.

Secondary outcome

1. Return for a spinal surgery in any subsequent admission within 90 days and within one year of
discharge from the index procedure. The OPCS-4 codes listed in Supplementary material Table S1
were used to de�ne the spinal procedures considered as re-intervention procedures.

2. Mortality at one year post discharge. Mortality data were taken from the UK O�ce for National
Statistics (ONS).

3. Back or spinal pain (ICD-10 code M54, R52) reported during emergency hospital admission at 90
days post-surgery.
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4. Post-procedural haemorrhage (ICD-10 code T810) or infection (ICD-10 code T814) during emergency
readmission within 90 days of discharge.

Exposure
Hospital discharge on the same-day as surgery was the exposure of interest (whether or not they were
also admitted on the day of surgery). These patients were compared to those who stayed in hospital for
at least one night following surgery. The number of patients who were seen as day case (admitted and
discharge on the same-day) are also reported.

In secondary analysis, trusts undertaking these procedures on more than 50 patients during the study
period were categorised into those with ≥ 30% of procedures conducted as same-day discharge and
those with ≤ 10% of procedures conducted as same-day discharge. All other trusts were excluded. This
analysis was performed to minimise potential bias due to the same-day discharge and overnight stay
groups varying systematically according to unmeasured variables relating to clinical presentation or
threshold for intervention or the outcome of surgery precluding same-day discharge. Systematic
variations in presentation would be less likely across groups of trusts after adjustment for covariates.

Covariates

1. Age in years
2. Sex
3. Financial year of admission
4. One or two spinal levels
5. Haemorrhage (ICD-10 code T810) or infection (ICD-10 codes T814) during the index admission.
�. Revision surgery during the index stay. Revision surgery was de�ned using the OPCS-4 codes V262,

V264, V265, V266, V268, V269, V681, V682, V688, V689, V341, V342, V347, V348, V349
7. Obesity (ICD-10 code E66)

Data management and statistical analyses
Data were extracted from an encrypted SQL server controlled by NHS England and NHS Improvement and
analysed within a secure information technology environment. Data were managed and analysed using
standard statistical software: Microsoft Excel (Microsoft Corp, Redmond, WA, USA), Stata (Stata Corp
LLC, College Station, TX, USA) and Alteryx (Alteryx Inc, Irvine, CA, USA). Standard descriptive statistics
were used as appropriate to the level of the data. Age data were non-normally distributed and are
summarised using the median and inter-quartile range (IQR).

Multilevel multivariable logistic regression modelling was used to investigate the association between the
exposure variable and the outcomes speci�ed above, with adjustment for the hierarchical nature of the
data (patients nested within hospital trusts) and covariates. A two-level intercept only model was
constructed with the hospital trust as the random effect. There was no evidence of non-linearity in the



Page 6/11

relationship between age and the log odds of the primary outcome and so age was modelled as a
continuous variable without adjustment. All other variables were categorical. Each of the outcome
variables was modelled with same-day surgery or post-surgery overnight stay as the exposure variable
and adjustment for the covariates listed above. In secondary analysis the analysis was rerun with the
exposure variable being trusts with ≥ 30% and ≤ 10% of procedures conducted as same-day discharge.
The results of modelling are presented in terms of odds ratios (ORs), con�dence intervals (CIs) and tests
of signi�cance.

Results
The data extraction process summarised in Figure 1 identi�ed 45,814 PLDD. All patients were non-frail
according to the HFRS de�nition. In total, 6,116 (13.3%) were performed as day-case, 1,798 (3.9%) were
admitted on the day prior to surgery but discharge on the same-day as surgery, therefore a total of 7,914
(17.3%) patients were discharge on the same-day as surgery. In patients not discharged on the day of
surgery the median length of stay was 1 days (IQR 1 to 2 days). 

The procedures were performed across 103 hospital trusts.  Of the 90 trusts that performed more than 50
procedures during the �ve years the same-day discharge rate for each trust is summarised by surgical
volume in Figure 2.  Same-day discharge rates varied from 87.7% to 0% across trusts. Fourteen (15.6%)
trusts had same-day discharge rates above 30% and 57 (63.3%) trusts had same-day discharge rats
below 10%.    

The demographic pro�le, procedure details and outcomes for patients with same-day discharge and
those without are summarised in Table 1. The two patient groups were generally well matched, although
there was a slightly higher proportion of older and female patients in the overnight stay group. Overnight
stay patients were also more likely to have surgery across two spinal levels.  Although the number of
PLDD procedures conducted declined over the �ve-year study period, the number of procedures
conducted as same-day discharge remained relatively stable with no clear trend: 17.3% of procedures in
�nancial year 2014-15 and 18.1% in 2018-19.  Post-surgical complications and revision surgery during
the index admission were more common for patients staying overnight, although the proportion of
patients with these outcomes was small.  Adverse outcomes were uncommon and similar in both groups.
 Post-surgical complications and pain on emergency readmission at 90 days were no more common in
those discharged on the day of surgery when compared to those who stayed overnight post-surgery.  

The results of multilevel multivariable modelling are presented in Table 2. In the primary analysis, 90-day
emergency readmission for any reason (primary outcomes) and 90-day emergency readmission for post-
surgical haemorrhage or infection were more common in those staying overnight post-surgery.  Repeat
lumbar surgery at one year post-index surgery was more common in patients discharged on the same-day
as surgery.  Outcomes were very similar for one-year mortality, repeat lumbar surgery at 90 days post-
index discharge and pain reported on emergency readmission at 90 days post-index discharge.  Table 3
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summarises the models comparing patients operated on at trusts with high and low rates of same-day
discharge. Outcomes were very similar for all outcomes between the two groups.  

Discussion
Reducing length of hospital stay following elective PLDD surgery has the potential to increase patient
throughput, minimise risks of nosocomial infection and other adverse outcomes associated with
prolonged hospital stay and promote early mobilisation.[6, 7] However, moving to a same-day discharge
model of care, even for patients deemed low risk of adverse outcomes, is far from straightforward. Across
all surgical specialties barriers to increasing same-day discharge rates identi�ed in the GIRFT
anaesthesia and perioperative medicine national report included a cultural reluctance to change current
practice, a lack of same-day discharge infrastructure, a concern that outcomes would be compromised
and a sense that same-day discharge rates were already 'optimal' for their patient population.[8] Given
these concerns same-day discharge must be shown to be safe. Although same-day discharge is generally
viewed favourably by patients, gains in throughput cannot be at the expense of patient safety.[9, 10]

Our study is the largest study of its kind to look at the safety of same-day discharge PLDD. It builds on
the limited previous work on day-case/same-day discharge for PLDD[2, 3] and other spinal procedures.
[11] We found substantial variation in rates of same-day discharge PLDD surgery across England, with a
number of trusts performing more than half of PLDD for low risk patients with same-day discharge. We
found no strong or consistent evidence that same-day discharge was unsafe in the cohort of patients
studied. Although a higher emergency readmission rate for patients discharged earlier may have been
expected, this does not appear to be the case, either in general or for speci�c complications. It is not clear
why same-day discharge patients had a higher odds of repeat surgery within one year. However, it may be
related to some aspect of presentation not accounted for by the covariates studied.

Outcomes for patients seen in trusts with high and low rates of same-day discharge were very similar.
Same-day discharge will not be suitable for all patients. In rural areas, or where the surgery is conducted
in a specialist centre, travel distances will preclude early discharge for some patients. Nevertheless, there
appears to be potential for trusts with low rates of same-day discharge in low risk patients to
substantially increase the number of patients discharge on the day of surgery. Increasing awareness of
current same-day discharge practice and mechanisms and pathways used to achieve higher rates of
early discharge may help more trusts meet these targets. Greater inter-trust collaboration and peer
support via existing national clinical improvement initiates (such as the GIRFT programme and Model
Hospital) may be one way of achieving this.[12, 13] More broadly, improvement in same-day discharge
surgery delivery will be dependent on further development of preoperative risk strati�cation and
assessment frameworks, promoting an expectation of same-day-discharge where appropriate and
creating the cultural ability and infrastructure to allow same-day discharge as default.

Our study has a number of strengths. By using a national database, we were able to link readmissions to
different hospital trusts than the one that performed the index procedure. This is particularly important
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for specialist procedures such as PLDD which are often performed at some distance from the patient's
local emergency care hospital. The HES database is also relatively complete, with very few missing data,
re�ecting the link between data entry and provider payment.

The main limitation of our study is that we were unable to comment on clinical presentation directly.
Same-day discharge patients could vary systematically from those staying overnight according to
disease severity, time from symptom onset to intervention, degree and nature of functional impairment,
imaging appearance or underlying health status. Our analysis of data for trusts with high and low rates
of same-day discharge surgery will help to minimise such biases since it is unlikely factors related to
clinical presentation will have varied systematically across regions of the country represented by these
two groups of trusts.

Although the HES database includes data for all patient episodes, some data entry inconsistencies have
been noted, mostly with regard to differences in coding practice for procedures across trusts.[1] HES is
limited in terms of the types of patient outcomes which can be studied. Data on patient quality of life and
other patient reported outcomes would be valuable, allowing a deeper understanding of how procedure
choice impacts on patient outcomes and experience. Although we report data on early return to hospital
with pain, these are likely to be an under-report. We will only have captured the most severe cases of post-
procedural pain; those requiring an emergency hospital admission. Finally, our study is observational and,
for the reasons outlined above, is not de�nitive. A randomised controlled trial should be considered.

Conclusions
In summary, our analysis suggests that same-day discharge for patients undergoing PLDD deemed at
low risk of adverse outcomes is safe. Most hospital trusts in England have potential to increase rates of
same-day discharge PLDD and this will help to improve service e�ciency. As elective spinal surgery in
England recovers from the impact of COVID-19, more e�cient ways of delivering surgery will help to
reduce waiting lists and ensure patients are able to access surgery in a timely manner.
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Tables
Table 1: Demographic profile, surgical details and outcomes for patients undergoing posterior lumbar decompression and/or
discectomy categorised as those discharged on the same-day as surgery and those staying for at least one night post-surgery

Variable
 

Same-day discharge (n = 7914) Overnight stay (n = 37900)

Median age in years (interquartile range) 40 (34 to 47) 42 (34 to 48)
Number of females (%) 3564 (45.0%) 19039 (50.2%)
Financial year    
2014/15 1749 (22.1%) 8348 (22.0%)
2015/16 1817 (23.0%) 7922 (20.9%)
2016/17 1533 (19.4%) 7567 (20.0%)
2017/18 1331 (16.8%) 7359 (19.4%)
2018/19 1484 (18.8%) 6704 (17.7%)
Spinal level    
One level 7551 (95.4%) 35016 (92.4%)
Two levels 363 (4.6%) 2884 (7.6%)
Post-procedural complication during index stay 66 (0.8%) 900 (2.4%)
Revision surgery during the index stay 12 (0.2%) 202 (0.5%)
Obesity 932 (11.8%) 4802 (12.7%)
Outcomes    
Emergency hospital readmission within 90 days 201 (2.5%) 1330 (3.5%)
Return for lumbar surgery within 90 days of discharge 124 (1.6%) 570 (1.5%)
Return for lumbar surgery within one year of discharge 439 (5.5%) 1855 (4.9%)
Death within one year of discharge 10 (0.1%) 53 (0.1%)
Post-procedural complication within 90 days of discharge 43 (0.5%) 367 (1.0%)
Pain recorded on readmission within 90 days of discharge 77 (1.0%) 443 (1.2%)

 

Table 2: Outputs for multilevel multivariable models of the relationship between same-day discharge/overnight stay and outcome

after adjustment for covariates

Variable
 

Odds ratio (95% confidence interval) significance

Emergency hospital readmission within 90 days 0.72 (0.61 to 0.85), p < 0.001
Return for lumbar surgery within 90 days of discharge 1.16 (0.92 to 1.45), p = 0.215
Return for lumbar surgery within one year of discharge 1.23 (1.08 to 1.39), p = 0.001
Death within one year of discharge 0.92 (0.46 to 1.82), p = 0.801
Post-procedural complication within 90 days of discharge 0.64 (0.45 to 0.90), p = 0.010
Pain recorded on readmission within 90 days of discharge 0.77 (0.59 to 1.00), p = 0.054

* Models were adjusted for age in years, sex, financial year of surgery, obesity, number of spinal levels operated on, revision

procedure during the index admission, post-surgery infection or haemorrhage during the index admission.  
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Table 3: Multivariable models of the relationship between trusts with ≥ 30% and ≤ 10% rates of same-day discharges and outcome

after adjustment for covariates

Variable
 

Odds ratio (95% confidence interval) significance

Emergency hospital readmission within 90 days 0.97 (0.73 to 1.29), p = 0.843
Return for lumbar surgery within 90 days of discharge 1.01 (0.72 to 1.42), p = 0.952
Return for lumbar surgery within one year of discharge 1.17 (0.95 to 1.44), p = 0.147
Death within one year of discharge 0.82 (0.39 to 1.74), p = 0.608
Post-procedural complication within 90 days of discharge 0.67 (0.41 to 1.12), p = 0.131
Pain recorded on readmission within 90 days of discharge 1.05 (0.73 to 1.52), p = 0.788

* For the primary exposure variable, the reference category is trusts with  ≤ 10% same-day discharge.  Only trusts operating on

more than 50 patients in the study period are included.   Fourteen trusts with rates of same-day discharge of ≥ 30% operated on

9,538 patients, 57 trusts with rates of same-day discharge of ≤ 10% operated on 26,535 patients. Models were adjusted for age in

years, sex, financial year of surgery, obesity, number of spinal levels operated on, revision procedure during the index admission,

post-surgery infection or haemorrhage during the index admission.  
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Figure 1

Study patient �ow diagram

Figure 2

Variation in the proportion of procedures conducted as same-day surgery by hospital trust volume in
trusts operating on 50 patients or more during the study period
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