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Key points

· It is important to give parents accurate information about complication rates as part of the process of informed consent for surgery.  National, routinely-collected data give an opportunity to estimate the rates of rare adverse events such as bleeding, blood transfusion and death.
· We reviewed data for all Scottish NHS hospitals over the time period 2000-2018 to identify all children (aged 0-16 years) undergoing tonsillectomy, and to identify adverse events occurring within 30 days of the procedure.
· Readmission to hospital was required in 2%.
· Surgical arrest of haemorrhage was required in 1%.
· Blood transfusion occurred in 0.1% and death occurred in one child out of 50,194.



Introduction
Tonsillectomy is the most common operation in children in the U.K, with 37000 procedures performed between 2016 and 2017 in the UK.1 With such a common procedure, it is important to ensure parents and patients are correctly informed of the risks involved. Personal and departmental audit data are important, of course, but in order to produce reliable estimates of uncommon complications, very large datasets are required. 

National audits and registries have produced useful data based on large numbers of cases 2–5 but they rely on surgeons completing data forms for each case and this inevitably means that some data will be lost, particularly follow up data on complications such as readmissions and bleeds. Studies based on routine health service data 6–8 may be more complete as long as the coding of hospital episodes is accurate.

Though data exist on the risks of tonsillectomy in children, the quality of the data varies. Estimates of risk for rare events such as death rely on large amounts of data, so additional studies are always useful. 

The purpose of this study was to produce estimates for the most important complications of tonsillectomy in children, namely readmission to hospital, surgical arrest of haemorrhage, blood transfusion and death, based on national, routinely collected data from Scotland, in order to inform decision making in clinical practice.



Methods

Public Health Scotland provided data, based on the Scottish Morbidity Record (SMR01). SMR01 returns are produced by all NHS hospitals in Scotland.  Each acute hospital episode is coded, both inpatient or day case, and is believed to be at least 99% complete.9 For this study, data were provided covering all Scottish hospitals in the period 2001-2018 for the number of tonsillectomy procedures, using the OPCS-4 code F34 and all of its sub-categories, for patients aged 0-16 years.  Where more than one procedure was performed under the same anaesthetic (such as tonsillectomy, adenoidectomy or middle ear ventilation tube insertion), the procedure was included if there was a code for tonsillectomy as any of the first, second, third or fourth coded procedures. Data extraction was done using RStudio for R programming language version 3.5.1 (RStudio, Boston, USA).  

Data were also obtained for any of the following adverse events occurring within 30 days of the tonsillectomy procedure: death, any readmission to hospital, transfusion of blood or blood products (OPCS-4 code X33), and surgical arrest of post-tonsillectomy haemorrhage (OPCS-4 code F365). Analyses were also performed using a variety of other codes that might conceivably have been used for transfusion or surgical arrest of haemorrhage, but none produced any extra information of relevance. OPCS-4 codes were obtained for every child readmitted within 30 days of tonsillectomy to identify any that could conceivably represent a complication of the surgery, and to discard those such as appendicectomy, dental extraction and cancer chemotherapy which were obviously unrelated.

Trends over time were identified by performing simple linear regression using least squares, with the number of procedures as the dependant variable and time as the independent variable. Inspection of the data confirmed that a simple linear model was appropriate as all apparent trends were linear with no major step changes.  Analysis was done using SPSS software version 27 (IBM Corporation, Armonk, New York, USA).

A 95% confidence interval was calculated for each rate (readmission, surgical arrest of haemorrhage, blood transfusion and death).

This work is based on anonymised data which is routinely collected by the NHS and which is freely available on reasonable request to Public Health Scotland.  Research ethics committee approval is not required for access to the data.  




Results

Over the period 2000-2018, there were 50,194 tonsillectomies performed in Scotland on children aged 0-16 years.

We identified 1121 children who were readmitted within 30 days of their tonsillectomy.  Of these, 120 were associated with diagnosis and procedure codes unrelated to the tonsillectomy procedure, leaving 1001 procedure-related readmissions, a rate of 1.994% (95% CI 1.974 to 2.056%.  OPCS-4 diagnostic codes for these admissions are shown in Table 1.  Of these, 500 admissions were associated with diagnostic codes for surgical arrest of haemorrhage, giving a rate of 0.996% (95% CI 0.952 to 1.040%).  The rate for each year of the study is shown in Figure 1.  There is a statistically significant increase in the annual intervention rate over the study period from 0.52% in 2000 to 2.04% in 2018 (R=0.749, p<0.001).

The remainder of the readmissions were associated with diagnostic codes for oral or intravenous administration of drugs and fluids suggesting that the children had been admitted for management of pain, poor oral intake or fever after surgery.

There were 43 children coded as having received a transfusion of blood or blood products within 30 days of their tonsillectomy, a rate of 0.086% (95% CI 0.072 to 0.098%).  There is no statistically significant trend over time in the annual transfusion rate.

There was 1 recorded death within 30 days of tonsillectomy, a rate of 0.002% (95% CI <0.001 to 0.004%).  The cause of death was not disclosed to us by Public Health Scotland.


Discussion

This study is the largest analysis of post-operative complications of tonsillectomies in Scotland to date. Scotland is ideal for this kind of study as it has a relatively stable population and at least 90% of health care is delivered by a centralised, taxpayer-funded, national health system with routine data collection.10

Our estimate (almost 1%) for return to theatre for arrest of haemorrhage is in the middle of the range found by other large studies, namely the UK National Prospective Tonsillectomy Audit (1.6%)2, the Swedish National Tonsil Registry (0.47%),4 an Austrian prospective national audit (1.2%)3 and English routinely-collected Hospital Episode Statistics (HES) data (0.8-0.91%).6–8 More interesting, perhaps, is the rise in the return-to-theatre rate over the 19 years of the study. The most recent study of English HES data also found such an increase 8.  Possible explanations include changes in technique over time or changes in patients (surgery being deferred for those with fewer sore throats, for example, or a greater prevalence of obesity), but these are speculative at present.

Estimates for the rate of blood transfusion in children after tonsillectomy are limited in number. The Austrian study had 3 transfusions in 5898 paediatric tonsillectomies, a rate of 0.05%.3 The UK National Prospective Tonsillectomy Audit quoted a risk of 0.16% although that was for both adults and children.2  Clearly, our rate of just under 0.1% is closer to the higher of these figures but this may be because we were unable to establish the exact indication for the transfusion of blood products from the coding data available.  Some of the transfusions were for the treatment of chronic haematological disorders rather than acute blood loss secondary to post-tonsillectomy haemorrhage, but since the data did not allow us to make that distinction reliably for every case we elected to include them all.  This at least allows us to put an upper limit on our estimate of the true transfusion rate for acute haemorrhage.

Estimates for the risk of death in children after tonsillectomy are also limited to just a few studies.  There was one death out of 33,921 adults and children in the UK National Prospective Tonsillectomy Audit, a rate of 0.0029%.2  The most recent study on English HES data had 12 deaths out of 320,197 paediatric tonsillectomies, a rate of 0.0037%.8  The Swedish National Tonsil Registry recorded 2 deaths, both in children, out of 82,527 adult and paediatric tonsillectomies, a rate of 0.0024%.5 Our estimate of 0.002% falls at the lower end of this range but is broadly in keeping with all-cause mortality in other studies.

Conclusion

Accurate and up-to-date figures of complications of any procedure are vital for informed consent in any procedure. It would be reasonable to quote figures of 1 in 50 for readmission, 1 in 100 for return to theatre for arrest of haemorrhage, 1 in 1000 for blood transfusion and 1 in 50,000 for death after tonsillectomy in children based on Scottish figures, all of which are in keeping with international figures reported elsewhere.

References 
1. 	Šumilo D, Nichols L, Ryan R, Marshall T. Incidence of indications for tonsillectomy and frequency of evidence-based surgery: a 12-year retrospective cohort study of primary care electronic records. Br J Gen Pract. 2019 Jan;69(678):e33–41. 
2. 	Royal College of Surgeons of England, Clinical Effectiveness Unit, British Association of Otorhinolaryngologists - Head and Neck Surgeons, Comparative Audit Group. National Prospective Tonsillectomy Audit: final report of an audit carried out in England and Northern Ireland between July 2003 and September 2004. London: Royal College of Surgeons of England; 2005. 
3. 	Sarny S, Habermann W, Ossimitz G, Stammberger H. „Die Österreichische Tonsillenstudie 2010“ – Teil 2: Postoperative Blutungen. Laryngo-Rhino-Otol. 2012 Feb;91(02):98–102. 
4. 	Østvoll E, Sunnergren O, Stalfors J. Increasing Readmission Rates for Hemorrhage after Tonsil Surgery: A Longitudinal (26 Years) National Study. Otolaryngol Neck Surg. 2018 Jan;158(1):167–76. 
5. 	Østvoll E, Sunnergren O, Ericsson E, Hemlin C, Hultcrantz E, Odhagen E, et al. Mortality after tonsil surgery, a population study, covering eight years and 82,527 operations in Sweden. Eur Arch Otorhinolaryngol. 2015 Mar;272(3):737–43. 
6. 	Osborne M, Clark M. The surgical arrest of post-tonsillectomy haemorrhage: Hospital Episode Statistics 12 years on. Ann R Coll Surg Engl. 2018 May;100(5):406–8. 
7. 	Marshall A. Ear, Nose and Throat Surgery GIRFT Programme National Specialty Report. Novemb 2019 [Internet]. [cited 2021 Oct 17]; Available from: https://gettingitrightfirsttime.co.uk/wp-content/uploads/2019/10/ENT-Report-Nov19-L-FINAL.pdf
8. 	Keltie K, Donne A, Daniel M, Stephenson K, Wyatt M, Kuo M, et al. Paediatric tonsillectomy in England: A cohort study of clinical practice and outcomes using Hospital Episode Statistics data (2008‐2019). Clin Otolaryngol. 2021 May;46(3):552–61. 
9. 	ISD Services | Data Support and Monitoring | SMR Completeness | ISD Scotland [Internet]. [cited 2021 Oct 24]. Available from: https://www.isdscotland.org/products-and-Services/Data-Support-and-Monitoring/SMR-Completeness/
10. 	Steele D, Cylus J. United Kingdom (Scotland): health system review. Health Syst Transit. 2012;14(9):1–150. 

