Five Key Points

· Age, extremes of weight and comorbidities are key risk factors predictive of post-operative complications.

· Our experience suggests that if a child has none of the four clinical risk factors identified (Age <3 years, <15 kg, >98th weight centile, and comorbidities), then the child can be safely done as a day-case irrespective of the severity of their OSA.

· The use of pre-operative pulse oximetry to screen for moderate to severe OSA does not add any additional value in predicting adverse post-operative events.

· Further studies are required to reach consensus on the exact age and weight criteria for safe day-case adenotonsillectomy.

· The post-operative bleeding rate for intracapsular coblation is low in accordance with the current literature.
















Introduction

Paediatric obstructive sleep apnoea (OSA) is common, and in the UK, adenotonsillectomy for paediatric OSA represents one of the most frequently performed ENT procedures.1

Children with OSA have a higher incidence of post-operative respiratory complications.2 Various centres have demonstrated that a day-case adenotonsillectomy for paediatric OSA is safe in a carefully selected group of children.3 Through recent efforts, risk factors strongly predictive of post-operative complications have been identified most notably low age, comorbidities and extremes of weight.3 However currently no nationally agreed day-case discharge criteria exist.4 Reflective of this, recent UK national specialty reports for ENT have found a large variation in the day-case adenotonsillectomy rate for paediatric OSA across the country.1,4 

The aim of this study was to retrospectively review our centre’s experience to better understand how we safely increase day-case adenotonsillectomy for the treatment of paediatric OSA.

Objectives

1. To evaluate the immediate post-operative complication rate for children with OSA undergoing adenotonsillectomy.

2. To evaluate risk factors predictive of immediate post-operative complication development.
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Methods

The reporting guideline followed was STROBE.

Setting
Single tertiary paediatric centre.

Data collection 
Retrospective analysis of patient notes was conducted. At our unit, paediatric OSA is diagnosed clinically, and children with one or more clinical risk factors requiring an inpatient stay undergo no further assessment or preassessment unless they have complicated comorbidity (figure 1). Children with no clinical risk factors undergo pre-operative pulse oximetry via preassessment to stratify the risk of performing the procedure as a day-case (figure 1). The clinical notes of every preassessed child for adenotonsillectomy for OSA between the dates 01/11/2019–31/03/2022, and every non-preassessed child between 01/11/2019–01/11/2020 were reviewed.

Inclusion criteria
Children diagnosed with OSA undergoing adenotonsillectomy up to the age of 16 years old were included in this study.

Exclusion criteria
Children who had concomitant surgical procedures other than the examination of the airway, and, or myringotomy with or without grommet insertion, were excluded.

Outcome measures
The primary outcome measure was the immediate post-operative complication (IPOC) rate. IPOC was defined as any adverse clinical events experienced by the child if admitted, or as a re-presentation to the emergency department or to the ward if done as a day-case, within 24 hours of the surgery.

The following data was collected to evaluate the risk factors predictive of IPOC: age, weight, weight centile, comorbidities, and pre-operative pulse oximetry results (McGill score5). These risk factors were chosen based on the current literature.4,5,6

Patient demographics, surgical technique used, and surgical complication beyond 24 hours of the surgery defined as patient readmission, were also collected.

Ethical consideration
No ethical approval was required as the Health Research Authority decision tool determined the study to fall under the remit of audit (available at: http://www.hra-decisiontools.org.uk/research/). 

Results

464 children were included in this study (222 preassessed children and 242 non-preassessed children; median age 4 years). 260 children were done as a day-case, and 204 children stayed for at least one night. Intracapsular coblation was used for 460 children with extracapsular dissection used in 4 children.

Children done as a day-case experienced 0% IPOC (n=0/260 of which 220 were planned day-case). IPOC rate was 16.7% for children who were admitted (n=34/204). Respiratory-related IPOC experienced included oxygen support (n=28/34), remained intubated (n=2/34), and suspected development of lower respiratory tract infection and initiation of antibiotics (n=2/34). Non-respiratory-related IPOCs experienced included primary post-tonsillectomy bleed requiring surgical management (n=1/34), high temperature (n=6/34), urinary tract infection (n=1/34), and symptomatic electrolyte derangement requiring correction (n=2/34). Table 1 shows individual patient IPOC analysis.

Complication rate by individual clinical risk factor has been illustrated in table 2. Every child who experienced IPOC whether respiratory-related or non-respiratory-related, had at least one or more of the following four clinical risk factors: age <3 years, <15 kg, >98th weight centile, and comorbidities (table 1). There were 269 children with none of the four clinical risk factors. One child in this group (0.371%; n=1/269) had a primary post-tonsillectomy bleed requiring surgical management.

214 children had pre-operative McGill scores of 1-2 with 2.80% (n=6/214) IPOC rate. 43 children had pre-operative McGill scores of 3-4 with 23.3% (n=10/43) experiencing IPOC. 90% was respiratory-related (n=9/10). 46.5% (n=20/43) of children with pre-operative McGill scores of 3-4 had none of the four clinical risk factors, and experienced 0% IPOC (n=0/20) (table 3).

1.92% (n=5/260) of children done as a day-case, and 3.92% (n=8/204) of children who were kept observed for at least one night, were readmitted following their discharge (minimum follow-up period 3 months; median 22.8 months; range 3.0 – 31.9 months). The overall readmission rate was 2.80% (n=13/464) with 0.06% (n=3/464) secondary post-tonsillectomy bleed rate all of which were managed conservatively. Other reasons for readmission included post-tonsillectomy pain with or without temperature (n=5/13), and diarrhoea and vomiting (n=5/13). 0.86% (n=4/464) represented to clinic with tonsillar regrowth.

Discussion

In this study, IPOC was used as a surrogate marker to evaluate the safety of day-case adenotonsillectomy for paediatric OSA. This was based on the assumption that in the absence of adverse clinical events within 24 hours of the surgery, an overnight stay would not have predicted post-operative complications within 24 hours of the surgery. The authors believe that none of the 13 patients who were readmitted would have been avoided by observing them overnight. 

The current literature provides strong evidence for low age, extremes of body weight, and comorbidities being important risk factors for post-operative complication development.2,3,4 Our results support this (table 2). The definition for comorbidities has been established.4 However, there is no agreement on the exact criteria for the minimum age and weight with many centres in the UK currently using <3 years and <15 kg.4 Our findings showed 0% non-iatrogenic IPOC rate for children who had none of the four clinical risk factors defined as <3 years, <15 kg, >98th weight centile, and comorbidities (n=269). Although our study cannot comment on whether <3 years is the safest minimum age criterion, Heward et al.7 has recently published their data demonstrating that a day-case adenotonsillectomy for paediatric OSA is safe for children aged 2 and over in the absence of comorbidities and extremes of body weight.7 

It is also recognised that the severity of OSA is an important risk factor for post-operative complication development.2,6 Polysomnography (PSG) and overnight pulse oximetry (OPO) have been trialled to evaluate the severity of paediatric OSA for this purpose.

PSG is considered the gold standard for diagnosing paediatric OSA.4 However, due to its expense and its limited availability, in practice it is only used in specific cases.4 Furthermore, a study has shown that almost 200 PSGs would be needed to pick up one unexpected moderate to severe OSA without clinical risk factors at risk of post-operative complication.8 Therefore, PSG does not offer a practical cost-effective solution for pre-operative risk stratification. 

OPO, on the other hand, is cheaper and is readily available. It is not a good diagnostic tool for paediatric OSA.9 However, Nixon et al.5 developed and validated a reliable scoring system (McGill score) to screen children with moderate to severe OSA with OPO. They also demonstrated that higher McGill scores were associated with a higher incidence of post-operative complications.5 Therefore, OPO has gained its popularity as a risk stratification tool in many centres. Our experience has shown that children with McGill scores of 3-4 have a high post-operative complication rate of 23.3% (n=10/43). However, interestingly, our results have shown that children with McGill scores of 3-4 on its own experienced 0% IPOC in the absence of all four identified clinical risk factors (n=0/20). This suggests that OPO adds no additional value in stratifying post-operative complication risk in addition to the clinical risk factors that can be evaluated in the clinic. Heward et al.7 indirectly supports this through demonstration of safe patient selection without the use of OPO in their day-case protocol.7 Direct comparison of our findings with the existing literature was not possible with the existing literature being limited.

Limitations

With this study being a retrospective observational study, several limitations exist. Data collection relied on accurate documentation. IPOC was not specifically explored for day-case patients in that parents were not specifically contacted to evaluate the child’s well-being at home in the immediate 24-hour period following their surgery. It is the authors’ assumption that if the patient did not re-present to the ward or to the emergency department within the 24 hours of their operation, then this acted as a surrogate marker to demonstrate the safeness for adenotonsillectomy being done as a day-case. The authors believe that none of the complications occurring in the 5 patients who were readmitted after their day-case discharge, could have been predicted or avoided by observing them overnight. Lastly the number for the McGill scores 3-4 group is small.

Conclusion

Our experience suggests that four clinical risk factors identified alone can be used to safely select patients for a day-case adenotonsillectomy for the treatment of paediatric OSA irrespective of the severity of their OSA. The use of pre-operative pulse oximetry to screen for moderate to severe OSA does not appear to add any additional value in predicting adverse post-operative events.
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