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ABSTRACT 

 

OBJECTIVES 

We investigated trends and regional variation in the rate of arthroscopic knee surgery performed in England 

from 1997-98 to 2016-17. 

DESIGN 

Cross-sectional study of the national hospital episode statistics (HES) for England. 

METHODS 

All hospital episodes for patients undergoing a knee arthroscopy between 1 April 1997 and 31 March 2017 

were extracted from HES by procedure code. Age and sex standardised rates of surgery were calculated 

using Office for National Statistic (ONS) population data as the denominator. Trends in the rate of surgery 

were analysed by procedure both nationally and by Clinical Commissioning Group (CCG).  

RESULTS 

A total of 1,088,872 arthroscopic partial meniscectomies (APMs), 326,600 diagnostic arthroscopies, 

308,618 knee washouts, and 252,885 chondroplasties were identified (1,759,467 hospital admissions; 

1,447,142 patients). The rate of APM increased from a low of 51/100,000 population (95% CI 51 to 52) in 

1997-98 to a peak at 149/100,000 (95% CI 148 to 150) in 2013-14; then, after 2014-15, rates declined to 

120/100,000 (95% CI 119 to 121) in 2016-17. Rates of arthroscopic knee washout and diagnostic 

arthroscopy declined steadily from 50/100,000 (95% CI 49 to 50) and 47/100,000 (95% CI 46 to 47) 

respectively in 1997-98, to 4.8/100,000 (95% CI 4.6 to 5.0) and 8.1/100,000 (95% CI 7.9 to 8.3) in 2016-17. 

Rates of chondroplasty have increased from a low of 3.2/100,000 (95% CI 3.0 to 3.3) in 1997-98 to 

51/100,000 (95% CI 50.6 to 51.7) in 2016-17. Substantial regional and age-group variation in practice was 

detected. In 2016-17, between 11% (22/207) and 16% (34/207) of Clinical Commissioning Groups 

performed at least double the national average rate of each procedure. 

CONCLUSIONS 

Over the last twenty-years, and likely in response to new evidence, rates of arthroscopic knee washout and 

diagnostic arthroscopy have declined by up to 90%. APM rates increased about 130% overall, but have 

declined recently. Rates of chondroplasty increased about 15-fold. There is significant variation in practice 

but the appropriate population intervention rate for these procedures remains unknown.  

  



What is already known on this topic? 

 

• Knee arthroscopy is the most commonly performed orthopaedic surgical procedure worldwide and, 

internationally, there is considerable variation in the population intervention rate. 

• Trial evidence has been published challenging the efficacy of arthroscopic debridement and washout 

for osteoarthritis and, more recently, arthroscopic partial meniscectomy.  

 

What are the new findings? 

 

• Although the rate of knee washout and arthroscopic partial meniscectomy has declined in response to 

published high-level evidence, there is large variation in practice.  

• Arthroscopic chondroplasty surgery is being performed increasingly frequently with currently only 

limited supporting evidence. 

 

How might it impact on clinical practice in the near future? 

 

• The variation in intervention rates may drive more standardised clinical practice and the 

development of commissioning guidance. 

• Measurement of the impact from improved treatment strategies on arthroscopic intervention rates 

and associated outcomes will be informed by comparison to the rates reported in this study. 

  



INTRODUCTION 

 

Of all musculoskeletal symptoms, knee pain is second only to back pain in terms of prevalence.[1] One 

quarter of all people over the age of 55 experience persistent episodes of knee pain and around one sixth of 

these people with knee pain consult their general practitioner each year.[2] The prevalence of painful 

disabling knee osteoarthritis in people aged over 55 years is 10%.[2] Meniscal pathology is also extremely 

common, with an overall prevalence of approximately 45% in patients over the age of 50 reporting knee 

pain, aching or stiffness.[3] 

 

Historically, both osteoarthritis and meniscal pathology have been treated arthroscopically.[4] Knee 

arthroscopy is the most commonly performed type of orthopaedic surgical intervention, worldwide.[5,6] 

Over the last twenty years, a number of clinical trials have evaluated knee arthroscopy procedures, as 

summarised in Box 1 (see also Appendix 1). For example, between 1997 and 2008, multiple trials 

demonstrated the ineffectiveness of joint washout for the treatment of advanced osteoarthritis.[7–9] Some 

previous data suggests that rates of knee washout declined in response to this evidence.[10,11] Two recent 

trials have compared mechanical debridement with radiofrequency ‘chondroplasty’ for the treatment of 

articular cartilage damage.[12,13] The number of these procedures performed and the trends in practice are, 

however, unknown.  

 

Meniscal tears may be managed surgically with either arthroscopic meniscal repair or excision 

(meniscectomy).[14,15] Trials published between 2007 and 2016 challenged the effectiveness of 

arthroscopic partial meniscectomy (APM) to treat meniscal tears in many patients groups.[16–23] This was 

concerning as arthroscopic knee surgery is not an entirely benign procedure and may be associated with rare 

but serious complications.[24,25] In England, simple procedure count data suggested a rapid rise in the rate 

of arthroscopic knee surgery until at least 2012.[24,26] However, all but one of the clinical trials evaluating 

APM was published since 2012 and the impact of this evidence on standardised rates of surgery in clinical 

practice is unknown. As a result, the current healthcare burden of this surgery is uncertain and, furthermore, 

an analysis of the geographic variation in the rate of surgery has not been performed. The knee arthroscopy 

intervention rate varies considerably between countries and regional variation in similar procedures, such as 

shoulder arthroscopy, has been reported previously.[27–32] 

 

We aimed to determine the trend in the age and sex standardised population intervention rate of arthroscopic 

knee surgery over a twenty-year period from 1997 to 2017. Particular focus is given to the analysis of APM 

surgery, given the recently published evidence and because this is the most commonly performed procedure. 

Regional variation was explored by Clinical Commissioning Group (CCG). 

 

  



METHODS 

 

Hospital Episode Statistics (HES) data was obtained from NHS Digital (application DARS-NIC-68703). 

The HES data contains a record of all attendances for NHS hospitals in England.[33] The data is submitted 

by hospitals for payment for the services they provide and also intended for secondary use, including 

research. HES includes episodes of care delivered in treatment centres (including those in the independent 

sector) but funded by the NHS, episodes of care in England where patients are resident outside of England, 

and privately funded patients treated within NHS England hospitals. The information held in the HES 

database includes patient demographic and residence data, primary and secondary diagnoses, and all 

procedures undertaken.  

 

All HES records between 1 April 1997 and 31 March 2017 were extracted for patients undergoing: (1) 

arthroscopic partial meniscectomy, (2) diagnostic arthroscopy, (3) arthroscopic washout, and (4) 

arthroscopic chondroplasty. Episodes were identified from the Classification of Surgical Operations and 

Procedures (OPCS-4) codes in the procedure fields within the HES data (see Appendix 2 for OPCS-4 code 

list).[34] Simultaneous procedures (ipsilateral or contralateral) were included.  

 

To investigate geographic variation in practice, the Clinical Commissioning Group (CCG) responsible for 

the episode of treatment was identified. In England, CCGs were created as part of the Health and Social 

Care Act 2012 and replaced Primary Care Trusts in April 2013.[35] CCGs are the statutory bodies 

responsible for the planning and commissioning of all health care services for their local area. As of April 

2017, there were 207 CCGs in England and each is responsible for an average population of approximately 

250,000 (range 70,000 to 900,000).[35,36] Population data by age, gender and year within each CCG was 

obtained from the Office for National Statistics (ONS) and linked with the HES data for analysis. 

 

Statistical analysis 

Stata v15.1 (StataCorp, College Station, Texas, USA) was used to perform all analysis. Descriptive statistics 

were used to summarise the age and sex of patients undergoing each type of procedure. Population data 

from the ONS was used to calculate age and sex standardised rates of intervention by year of treatment, 

following the methodology of the Association of Public Health Observatories (APHO).[37] Annual trends 

were reported at procedure level (not mutually exclusive: including simultaneous ipsilateral or contralateral 

procedures). Overall trends in the number of hospital care episodes (patient admissions) were determined. In 

accordance with ONS and NHS Digital guidance, rates where the number of events was less than six were 

suppressed.[38] The Geographic Information System, QGIS v2.99 (qgis.org), was used to graphically 

summarise age and sex standardised rates for each CCG, per year. Standardised CCG level data was 

determined for all episodes and mapped using the April 2017 boundaries for consistency over time.[39] 

 



Patient and Public Involvement   

The study was supported by a patient advisory group which provided input into a programme of research, 

including this study, prior to commencement. 

 

  



RESULTS 

 

Between 1 April 1997 and 31 March 2017, a total of 1,088,872 arthroscopic partial meniscectomies, 

326,600 diagnostic knee arthroscopies, 308,618 washout procedures, and 252,885 chondroplasties were 

performed. This was a total of 1,976,975 procedures (1,759,467 hospital admissions) in 1,447,142 patients. 

A summary of the patient demographics for each procedure is shown in Table 1.  

 

National trends 

 

Figure 1 summarises the trends in the age-sex standardised rate of surgery per 100,000 population for each 

of type of arthroscopic procedure. Overall, the number of procedures increased 22% from 151/100,000 (95% 

confidence interval [CI] 150 to 152) in 1997-98 to 184/100,000 (95% CI 183 to 185) in 2016/17, and the 

number of hospital admissions for knee arthroscopy increased 9% from 137/100,000 (95% CI 135 to 138) to 

149/100,000 (95% CI 148 to 150). 

 

Arthroscopic partial meniscectomy (APM) 

 

The rate of APM increased from a low of 51/100,000 population (95% CI 51 to 52) in 1997-98 to 

92/100,000 (95% CI 91 to 93) in 2006-7, before increasing rapidly then plateauing between 2010 and 2015, 

with a peak at 149/100,000 (95% CI 148 to 150) in 2013-14 (Figure 1). Rates then declined to 120/100,000 

(95% CI 119 to 121) in 2016-17. Figure 2 summarises the trend in the rate of APM surgery over time by age 

group. The greatest increase in the rate of surgery was seen in the 40-59 and 60-79 age groups between 

1997-98 and 2013-14. This trend reversed after 2013-14 and a decline in the rate of APM in these age 

groups has been observed to 2016-17. 

 

Arthroscopic knee washout, diagnostic arthroscopy 

 

Rates of arthroscopic knee washout and diagnostic arthroscopy declined from 50/100,000 (95% CI 49 to 50) 

and 47/100,000 (95% CI 46 to 47) respectively in 1997-98, to 4.8/100,000 (95% CI 4.6 to 5.0) and 

8.1/100,000 (95% CI 7.9 to 8.3) respectively in 2016-17 (Figure 1). Age-group trends are available in the 

supplementary appendix (Appendix 3). 

 

Arthroscopic chondroplasty 

 

Rates of chondroplasty increased steadily from a low of 3.2/100,000 (95% CI 3.0 to 3.3) in 1997-98 to 

51/100,000 (95% CI 51 to 52) in 2016-17 (Figure 1). Age-group trends are available in the supplementary 

appendix (Appendix 3). 



 

Variation by clinical commissioning group (CCG) 

 

Geographic variation by CCG in the age-sex standardised rate of APM over time is summarised in Figure 3. 

There was a striking, near 10-fold, variation in the rate of surgery between CCGs for APM and all the other 

procedures evaluated (Figure 4; see also Appendix 3). In contrast to the overall declining national trend in 

APM, many CCGs performed surgery at an increasing rate or unchanged rate in recent years. Between 

2015-16 and 2016-17, the rate of APM performed increased by at least 5% in twenty-five percent (52/207) 

of CCGs (Appendix 3). 

 

In 2016-17, twenty-two CCGs (10.6%) performed more than double the national average rate of APM, 

whilst in the same year, fifteen CCGs (7.2%) performed less than 10% of the national average rate (Figure 

4). For chondroplasty twelve CCGs (5.8%) performed less than 10% of the national average, whereas thirty 

CCGs (14.5%) performed at least double the national average rate. For washout/lavage sixty-two CCGs 

(30.0%) performed less than 10% of the national average, whereas thirty-two CCGs (15.5%) performed at 

least double the national average rate. For diagnostic arthroscopy, forty-two CCGs (20.3%) performed less 

than 10% of the national average, whereas thirty-four CCGs (16.4%) performed at least double the national 

average rate. 

 

  



DISCUSSION 

 

This study of over 1.7 million hospital episodes indicates that there has been a dramatic change in the 

practice of arthroscopic knee surgery over the last twenty years and, within these trends, there is 

considerable geographic variation in practice.  

 

National trends 

The rate of APM surgery increased by 190% from 51 per 100,000 in 1997-98 to 149 per 100,000 in 2013-

14, before declining to 120 per 100,000 in 2016-17. In contrast, a consistent decline in the rate of 

arthroscopic washout procedures was observed – in line with published clinical trial evidence challenging 

the efficacy of arthroscopic washout and debridement for osteoarthritis between 1993 and 2008, and 

National Institute for Health and Care Excellence (NICE) guidance published in 2007 (Box 1).[7,8,40,41] A 

similar decline in the rate of diagnostic knee arthroscopy was noted over the twenty-year study period. This 

may reflect increased adoption of magnetic resonance imaging (MRI) as the diagnostic modality of choice 

for the knee.[42,43]  

 

Rates of chondroplasty procedures including abrasion and radiofrequency chondroplasty have increased 

steadily by a total of 1500% from 3.2 per 100,000 in 1997-98 to 51 per 100,000 in 2016-17. NICE guidance 

issued in May 2014 was cautiously supportive of radiofrequency chondroplasty for discrete chondral defects 

of the knee, based on clinical trials comparing radiofrequency chondroplasty with mechanical debridement 

(Box 1).[13,44–46] The increase in the rate of chondroplasty has, however, occurred in the absence of high-

quality controlled trials comparing the intervention to either a non-operative or placebo surgical comparator, 

or evaluating treatment in patients with non-discrete lesions. More evidence is required to determine the 

efficacy of this procedure and should be a priority for further research. 

 

For APM, a large increase in the rate of surgery over time was noted in older age groups, 40-59 and 60-79, 

followed by a partial decline. Eight randomised controlled clinical trials of APM have been published 

between 2007 and 2016.[16–23] The decline was particularly evident since the publication of five of the 

eight trials in 2012-2013. These trials challenged the efficacy of the procedure, predominantly in older 

patients with degenerative knee disease; our study demonstrates some change in practice coincident with 

this evidence.  

 

Variation by clinical commissioning group (CCG)  

Although, there has been an overall decrease in the number of knee arthroscopy procedures performed in 

England in recent years, our findings show that there is considerable variation in this trend across CCGs. On 

average, 14% of CCGs were performing at least double the national average rate of these procedures in 

2016-17. Factors underlying such regional variation have been previously investigated.[47] CCGs with 



considerably higher rates of APM may have a greater number of specialist surgeons with greater belief in 

the efficacy of the procedure, greater availability of hospital resources such as appropriate day case theatre 

time, or the variation may reflect patient treatment choices – both regarding surgery versus alternative 

treatment options and also the ability of patients to choose their treating hospital.  

 

Variation in knee arthroscopy intervention rates has been reported internationally. In the United States in 

2006, a knee arthroscopy intervention rate of approximately 400 per 100,000 population was reported.[27] 

In 2012, the rate of knee arthroscopy in Scotland was around 120 per 100,000 in patients over the age of 60 

and this rate remained relatively stable between 2000 and 2013.[28] To 2012, rates of arthroscopic meniscal 

surgery in Finland were approximately 125 per 100,000, yet the same study found the equivalent rate in 

Sweden was less than 50 per 100,000.[29] In Canada, a rate of approximately 180 per 100,000 was reported 

in 2004.[30] In Australia, a relatively stable rate of knee arthroscopy was reported from 2001 to 2008 at just 

under 350 per 100,000.[31] Comparison of data reported by studies from other countries is, however, limited 

by differing reporting years, variation in the procedures included and coding practices, and the inclusion or 

exclusion of patients treated in private hospitals. 

 

Overall, in this study, the total number of procedures increased by 22% and the number of hospital episodes 

by 9% from 1997-98 to 2016-17.  Perhaps the greatest challenge to the interpretation of these findings is that 

the ‘appropriate’ intervention rate for the population is unknown. For example, for APM, in response to the 

clinical trial evidence, several clinical guidelines have been produced.[26,48,49] The number of patients 

presenting annually meeting the clinical and radiological criteria representing surgical ‘candidacy’ according 

to these guidelines is, however, unknown. Further work is required in this area, considering the indications 

applied, patient preferences, an evaluation of risks, and an assessment of the associated rates of undesirable 

outcomes such as subsequent knee arthroplasty.  

 

Strengths and limitations 

 

This study has been performed using the most comprehensive and complete hospital episode dataset for 

England. All hospital episodes of NHS patients (including those treated in the independent sector) over a 

twenty-year period were included. The population intervention rates reported in this study will, however, be 

an underestimate of the true population rate as private patient data are not available unless these patients 

were treated in NHS hospitals. Although the proportion of arthroscopic procedures performed in the private 

sector over time is unknown, national data does indicate that private healthcare expenditure as a proportion 

of total healthcare expenditure has remained relatively stable.[50] For example, between 2005 and 2015, 

private expenditure increased just 1% from 17% of total expenditure to 18%.[50]  

 



A further potential limitation is the reliance on accurate data coding. For this study, surgical procedure codes 

were analysed and the direct linkage of this data to hospital remuneration provides a strong incentive for 

hospitals to accurately record this information. It remains possible, however, that some of the apparent 

change in the number of procedures being performed may reflect a change in coding practice rather than a 

real change in practice. This is a potential limitation of all large health database studies, however given the 

importance of HES data records for reimbursement of hospital care costs and the anticipated impact from 

emerging clinical trial evidence and new guidelines issued, we believe a change in coding practice is 

unlikely to be the main cause of the trends observed.  

 

Geographic variation data was available from 2002 and configured to the CCG boundaries as on 1st April 

2017 for consistency over time. In interpreting these data, we note that CCGs only replaced the previous 

Primary Care Trusts in April 2013 and that not all CCG regions include a hospital that performs arthroscopic 

surgery. The regional rates of surgery are adjusted by the age and sex of the regional population, but patient 

migration and other geographic factors may underlie the reported variation. The purpose of this study was 

not, however, to determine the cause of variation but simply to report and discuss this variation and the 

associated trends in practice over time.  

 

Conclusion 

 

We believe the significant change in surgical practice likely represents a response, in part, to the publication 

of clinical trial evidence and guidelines, particularly applicable to the practice of knee washout and APM. 

There remains wide geographic variation in practice and the rate of arthroscopic chondroplasty has 

increased substantially without high-quality supporting evidence. For all types of arthroscopic knee surgery, 

the ‘appropriate’ population intervention rate that maximises the clinical and cost-effectiveness of these 

procedures is currently unknown and must be a priority for future research. 
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Box 1: Evidence and guidelines by arthroscopic procedure type (see Appendix 1 for references) 

 

 1997/98 1999/00 2001/02 2003/04 2005/06 2007/08 2009/10 2011/12 2013/14 2015/16 

Lavage/Washout  2 RCT 2 RCT 2 RCT  1 RCT 

1 NG 

2 SR  1 NG 1 SR 

APM      1 RCT  1 RCT 5 RCT 

1 SR 

1 RCT 

3 SR 

Chondroplasty   2 RCT  1 RCT 1 RCT 1 RCT  1 NG 1 SR 

 

* RCT = randomized controlled clinical trial; SR = systematic review; NG = NICE guideline (National Institute for 

Health and Care Excellence) 

 

  



TABLES 

 

Table 1: Patient demographics by procedure type 

 

 Number of procedures Number of patients Females Mean age (SD) 

APM 1,088,872 938,612 425,126 (45.3%) 48.7 (15.1) 

Diagnostic 326,600 305,823 138,210 (45.2%) 43.1 (17.1) 

Washout 308,618 286,127 122,516 (42.8%) 50.4 (17.5) 

Chondroplasty 252,885 233,594 107,456 (46.0%) 49.9 (14.1) 

 

  



FIGURES 

 

Figure 1: Age-sex standardised rates of arthroscopic procedures per 100,000 population 

 

 
 

  



Figure 2: Sex standardised rate of APM per 100,000 population by age group and year 

 

 

  



Figure 3: Regional variation in age-sex standardised rate of APM per 100,000 population by NHS Clinical Commissioning Group 

 

 

  



Figure 4: Plot summarising the variation in the rate of APM per 100,000 population by NHS Clinical Commissioning Group in 2016-17 

 

 

 


