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AbsTrACT
Objectives To assess the rates and secular trends of 
different joint arthroscopies—shoulder, elbow, wrist, hip, 
knee and ankle—in Finland between 1997 and 2016.
Design Retrospective nationwide registry study.
Participants All adults in Finland with any arthroscopic 
intervention procedure code for knee, shoulder, ankle, 
wrist, elbow or hip arthroscopy between 1 January 1997 
and 31 December 2016 were included.
Main outcome measures Incidence rate of 
arthroscopic surgery per 100 000 person- years.
results The rate of knee and shoulder arthroscopies 
declined after reaching a peak in 2006 and 2007, 
respectively. The rates of wrist, elbow and hip joint 
arthroscopies declined after their 2014 peak. At the 
same time, the median age of patients who had knee, 
ankle and hip arthroscopy decreased, whereas the age of 
patients who had shoulder arthroscopy increased.
Conclusions Numerous randomised controlled trials 
point to lack of efficacy of the most common knee 
and shoulder arthroscopic procedures. It should not be 
assumed that this has contributed to decreased rates of 
arthroscopic surgery. The concurrent decrease in most of 
the other joint arthroscopic procedures was unexpected.

InTrODuCTIOn
Arthroscopic meniscectomy and debridement of 
the knee and subacromial decompression of the 
shoulder are common procedures in orthopaedic 
surgery, but the efficacy of these procedures has 
been questioned in randomised controlled trials.1–12 
These trial results appear to have contributed to a 
lower rate of knee and shoulder arthroscopic proce-
dures.1 13

Arthroscopy for the ankle, elbow, wrist and hip 
are also quite common orthopaedic operations.14 15 
Ankle arthroscopy is widely used for the diagnostic 
assessment and treatment of ankle impingement 
due to synovitis and/or degenerative osteophytes 
ankle instability, and osteochondral lesions.16 17 
Arthroscopy of the elbow is used to treat osteo-
chondral defects, loose bodies and arthrolysis.18 
Wrist arthroscopy is widely used for the diagnosis 
and treatment of triangular fibrocartilage complex 
tears and ligament disruptions.16 19 Hip arthroscopy 
indications have been expanded from intra- articular 
pathology in the native hip joint to perithrochan-
teric space disorders, paediatric hip disorders, 
trauma and hip snapping.20 21

The purpose of this study was to assess the rates 
and secular trends of all common joint arthroscopies 

of the shoulder, elbow, wrist, hip, knee and ankle 
performed in Finland between 1997 and 2016.

MeThODs
All arthroscopic procedures performed between 
1 January 1997 and the 31 December 2016 were 
included in the analysis (figure 1A and B). In addi-
tion, the results for each joint were analysed sepa-
rately. Data on every operatively treated patient 
was obtained from the Finnish National Hospital 
Discharge Registry (NHDR). The Finnish NHDR, 
founded in 1967, provides data on patients’ 
age, sex, duration of hospital stay, primary and 
secondary diagnoses and all operative treatments. 
Data reporting to the NHDR is mandatory for 
all public and private hospitals in Finland. The 
NHDR provides full nationwide coverage and the 
validity of its data has been found to be excellent 
in coverage and accuracy in describing the rates of 
surgical procedures.22–26

In this study, all patients in Finland aged 18 or 
older, with any surgical procedure code for knee, 
shoulder, ankle, wrist, elbow and hip arthroscopy 
(box 1) between 1 January 1997 and 31 December 
2016 were included. The surgical procedures 
were coded according to the Finnish version of 
the Nordic Classification of Surgical Procedures 
(NCSP). The NCSP codes for arthroscopy proce-
dures include diagnostic arthroscopy, debridement, 
capsulectomy, synovectomy and other specific treat-
ments performed using the arthroscopic technique 
(box 1). All outpatients and hospitalised patients 
receiving surgery were included. The main outcome 
variable for the study was the incidence rate of 
arthroscopic surgery per 100 000 person- years.

The study was reported according to the STROBE 
guidelines.

sTATIsTICs
To compute the incidence rates, the annual mid- 
population was obtained from the Official Statistics 
of Finland, which is an electronic national popula-
tion register (Official Statistics of Finland: Labour 
Force Survey, 2016). The rates for each year were 
not obtained from cohort- based estimates but from 
the whole national population, and therefore confi-
dence intervals were not calculated.

resulTs
The total number of arthroscopic procedures during 
the investigation period was 634925. During the 
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Figure 1 Rate of (A) knee and shoulder arthroscopies and (B) elbow, wrist, ankle and hip arthroscopies between 1997 and 2016 per 100 000 
person- years.

19- year study period, the adult population size of Finland grew 
from 3.979 million to 4.428 million.

Knee
The total number of knee arthroscopies was 438 787 (women 
n=191 782 (43.7%), men n=247 005 (56.3%)). Between 1997 
and 2016, the annual median age decreased from 51 to 44 years 
in women and from 44 to 40 years in men. Knee joint arthros-
copy procedures comprised 69% of all arthroscopies during the 
study period (figure 1). The overall rate for knee arthroscopy 
increased on average by 1.2% every year from the beginning 
of the study in 1997 until 2006 (from 579 to 636 per 100 000 
person- years (figure 1). After 2006, the rate decreased by two- 
thirds—on average, 9.3% every year (from 636 to 231 per 
100 000 person- years). During the whole study period, the inci-
dence rate was highest for the 18–39 and 40–59 years age groups 
(figure 2). The most common procedures performed were partial 
excision of the meniscus (NGD05, 46.8% of all knee arthrosco-
pies) and exploration with debridement (NGA30, 16.7% of all 
knee arthroscopies). The rate of partial excision of the meniscus 
and exploration with debridement decreased from the peak rates 
by 68% and 89%, respectively. Only the rate for reinsertion of 
the meniscus (NGD25) increased over the study period.

shoulder
The total number of shoulder arthroscopy procedures was 
157 918 (women n=63 553 (40.2%), men n=94 365 (59.8%)). 
Between 1997 and 2016, the median age for women increased 
from 48 to 53 years and from 43 to 52 years for men. The 
overall incidence rate for shoulder arthroscopy increased more 
than fourfold from the beginning of the study in 1997 to the 
peak rate in 2007. From the beginning of the study, the rate 
increased on average by 16.6% every year (from 60.4 to 271 per 
100 000 person- years) (figure 3). After 2007, the rate declined 
on average by 6.0% per year (from 271 to 152 per 100 000 
person- years). The incidence rate was highest for the 40–59 
years age group for the whole study period (figure 3). The 
most common procedures were acromioplasty (NBG15, 50% 
of all shoulder arthroscopy procedures) and exploration of the 
shoulder joint (NBA30, 18% of all shoulder arthroscopy proce-
dures). The rates of acromioplasty and exploration decreased 
by 52% and 80% from the peak rates to the end of the study 
period in 2016, respectively, and all incidence rates for different 
shoulder arthroscopic procedures decreased towards the end of 
the study period.

Ankle
The total number of ankle arthroscopy procedures was 14 443 
(women n=6557 (45.4%), men n=7886 (54.6%)). During the 
study period, the median age decreased for women from 45 to 
41 years but remained at 40 years for men. The overall inci-
dence rate for ankle arthroscopy had some yearly variation but 
no constant trends over time during the study period (figure 4). 
The incidence rates were similar for the 18–39 and 40–59 years 
age groups but lower for patients in the over 60 years age group. 
The most common procedures were debridement (NHF25, 61% 
of all ankle arthroscopy procedures) and exploration (NHA30, 
27% of all ankle arthroscopy procedures). The incidence rate for 
debridement remained constant over the study period, whereas 
the rate for exploration decreased by 27% from the peak rate 
in 2007.

Wrist
The total number of wrist arthroscopies was 13 501 (women 
n=6756 (50.0%), men 6745 (50.0%)). The median age at oper-
ation was 42 years for women and 40 years for men, with no 
change during the study period between 1997 and 2016. The 
incidence rate of wrist arthroscopy increased on average by 15% 
every year until 2014 (from 3.2 to 28.2 per 100 000 person- 
years) (figure 5). After 2014, the rate declined on average by 
4% every year (from 28.2 to 20.7 per 100 000 person- years in 
2016). The changes in incidence rate were similar in the 18–39 
and 40–59 years age groups but lower for the over 60 years. 
Wrist exploration (NDA30, 57.8% of all wrist arthroscopy 
procedures) and arthroscopic debridement for osteochondritis 
(NDF25, 36.8% of all wrist arthroscopy procedures) were the 
two most common procedures. The incidence rate for wrist 
exploration decreased by 37% from the peak rate, but the rate 
of operation for osteochondritis continued to increase over the 
study period.

elbow
The total number of elbow arthroscopies was 6069 (women 
n=1804 (29.7%), men n=4265 (70.3%)). Median age at opera-
tion was 45 years for both sexes without any change during the 
study period. The overall incidence rate for elbow arthroscopy 
increased threefold from the beginning of the study period to the 
highest rate in 2012. Before 2012, the incidence rate increased 
on average by 8.6% every year (from 3.5 to 10.6 per 100 000 
person- years) (figure 6). However, after 2012, the rate declined 
on average by 9.1% annually (from 10.6 to 7.1 per 100 000 
person- years in 2016). The largest increase and decrease in 
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box 1 Continued

hip
NFA30 Arthroscopic exploration of hip joint

NFF25 Arthroscopic debridement of hip joint
NFG00 Arthroscopic arthroplasty of hip joint

box 1 Codes for arthroscopic procedures according to 
the Finnish nordic Classification of surgical Procedures

Knee
NGA30 Arthroscopic exploration of knee joint

NGD05 Arthroscopic partial excision of meniscus of knee
NGD15 Arthroscopic total excision of meniscus of knee
NGD25 Arthroscopic reinsertion of meniscus of knee
NGE15 Arthroscopic incision of capsule of knee
NGE25 Arthroscopic suture or reinsertion of ligament of knee, 

lateral collateral
NGE35 Arthroscopic plastic repair of ligament of knee not 

using prosthetic material, anterior cruciate
NGE45 Arthroscopic plastic repair of ligament of knee not 

using prosthetic material, posterior or posterior and anterior 
cruciate

NGE55 Arthroscopic plastic repair or reinsertion of cruciate 
and collateral ligaments of the knee

NGE65 Arthroscopic plastic repair of patellar ligaments
NGF00 Arthroscopic excision of plica of synovia of knee
NGF25 Arthroscopic operation for osteochondritis of knee

shoulder
NBA30 Arthroscopic exploration of shoulder joint

NBE15 Arthroscopic incision or suture of capsule of joint of 
shoulder

NBE25 Arthroscopic suture or reinsertion of ligament of 
shoulder

NBE35 Arthroscopic transposition of ligament of shoulder
NBE45 Arthroscopic plastic repair of ligament of shoulder
NBF15 Arthroscopic humeroscapular synovectomy
NBF25 Arthroscopic operation for humeroscapular 

osteochondritis
NBG15 Arthroscopic acromioplasty
NBH98 Other arthroscopic operation on joint of shoulder
NBL05 Arthroscopic suture or reinsertion of rotator cuff of 

shoulder

Ankle
NHA30 Arthroscopic exploration of joint of ankle or foot

NHF15 Arthroscopic synovectomy of ankle
NHF25 Arthroscopic operation for debridement of ankle joint

Wrist
NDA30 Arthroscopic exploration of joint of wrist or hand,

NDE15 Arthroscopic incision or suture of capsule of joint of 
wrist or hand

NDE25 Arthroscopic suture or reinsertion of ligament of wrist 
or hand

NDF15 Arthroscopic synovectomy of wrist
NDF25 Arthroscopic operation for osteochondritis of joint of 

wrist

elbow
NCA30 Arthroscopic exploration of joint of elbow or forearm

NCE10 Arthroscopic incision or deliberation of capsule of 
elbow joint

NCE25 Arthroscopic suture, reinsertion or transposition of 
ligament of elbow joint

NCF15 Arthroscopic synovectomy of elbow joint
NCF25 Arthroscopic operation for osteochondritis of elbow 

joint
NCH98 Arthroscopic other operation on elbow joint

Continued Figure 2 Rate of knee arthroscopy in different age groups per 
100 000 person- years.

incidence rate was seen in the 40–59 years age group. Opera-
tions for osteochondritis (NCF25, 64.5% of all elbow arthros-
copy procedures) and exploration with debridement (NCA30, 
25.3% of all elbow arthroscopy procedures) were the two most 
common procedures. The rate of operation for osteochondritis 
decreased by 34% from the peak year 2012, whereas the rate of 
operation for exploration with debridement remained constant 
over the study period.

hip
The total number of hip arthroscopies was 4207 (women n=1956 
(46.5%), men n=2251 (53.5%)). During the study period, the 
median age for women decreased from 47 to 37 years and from 
50 to 32 years for men. The overall incidence rate for hip joint 
arthroscopy increased fivefold from the beginning of the study 
period to the highest rate in 2013. Before 2013, the rate had 
increased on average by 13.0% every year (from 1.9 in 1997 to 
10.0 per 100 000 person- years in 2012–2013) (figure 7). After 
2013 however, the incidence rate declined on average by 17.9% 
every year (from 10.0 to 5.4 per 100 000 person- years in 2016). 
The largest increases and decreases in the incidence rate were 
seen in the 18–39 and 40–59 years age groups. Arthroscopic 
debridement of the hip was the most common procedure 
(NFF25, 63.2% of all hip joint arthroscopy procedures). After 
the peak year, the incidence rate decreased by 53% to the end of 
the study period in 2016.

DIsCussIOn
We believe this to be the first study that describes the population- 
based national rates of all arthroscopic surgery of the six most 
commonly operated joints. Our main outcome was the rate of 
different joint arthroscopies over the study period, defined as 
the number of arthroscopies per 100 000 person- years. First, the 
overall rate of knee and shoulder arthroscopies declined after 
the peak years of 2006 and 2007. This decline was expected 
because earlier high- quality trials had shown that the most 
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Figure 3 Rate of shoulder arthroscopy in different age groups per 
100 000 person- years.

Figure 4 Rate of ankle arthroscopy in different age groups per 
100 000 person- years.

Figure 5 Rate of wrist arthroscopy in different age groups per 
100 000 person- years.

Figure 6 Rate of elbow arthroscopy in different age groups per 
100 000 person- years.

common arthroscopic treatments for degenerative knee and 
shoulder diseases lacked efficacy in randomised controlled trial 
settings.1 9 10 13 27 Second, we observed an unexpected, latent (by 
6–7 years), but parallel decline in the rates of wrist, elbow and 
hip joint arthroscopies. The rates of these arthroscopic opera-
tions peaked in the years 2012 and 2014. The median age of 
patients undergoing knee, ankle and hip arthroscopy decreased 
during the study period, whereas the median age of patients 
undergoing shoulder arthroscopy increased.

Why are there secular trends in knee arthroscopy?
Previous studies have reported trends in the incidence rates 
of knee arthroscopy. Kim et al reported a 49% increase in the 
incidence of knee arthroscopies in the USA between 1996 and 
2006.28 Mattila et al reported a decline in arthroscopies for 
degenerative knee disease after 2008 in Finland and Sweden, 
but that the incidence of arthroscopic meniscal resections for 
meniscal tears had increased.13 These results are in line with 
our findings that the rate for all knee arthroscopic operations 
increased every year until 2006 and thereafter decreased by 
two- thirds.

What caused these changes in knee arthroscopy? Between 
1997 and 2014, multiple randomised controlled trials reported 
that arthroscopic debridement for the treatment of degenerative 
meniscal tear and osteoarthritis was ineffective. A US study by 
Moseley et al, based on a cohort from the Houston Veterans 
Affairs Medical Centre, and a Finnish multicentre study by 
Sihvonen et al both concluded that arthroscopic debridement 
or lavage was no better than a sham procedure for treating knee 

osteoarthrosis.6 9 11 Also, Katz et al in the USA and the late Kirkley 
et al in Canada reported that arthroscopic surgery provided 
no additional benefit to physical therapy.2 10 Gauffin et al in 
Sweden showed better results for arthroscopy in patients with 
meniscal symptoms at 1 year, but these results diminished over 
time.29 30 In a UK cohort- based study, Abram et al reported that 
the incidence rates of arthroscopic knee washout and diagnostic 
arthroscopy declined between 1997 and 2017; they concluded 
that the change in surgical practice was a response among clini-
cians to the publication of evidence from clinical trials.31 Thus, 
the outcomes of these trials could have had an impact on the 
decrease in knee arthroscopy procedures seen in our results. 
The decrease detected may be considered beneficial, resulting in 
fewer surgical complications and cost savings, but whether the 
number of other surgical procedures, such as arthroplasties and 
other treatments, have changed is unknown.

Why are there secular trends in shoulder arthroscopy?
Rates of shoulder arthroscopy have also declined. In Finland, 
Paloneva et al previously reported an increased rate of acromio-
plasty between 1997 and 2007, followed by a decline of 20% 
between the years 2007 and 2011.1 Our results show that this 
rate continued to decrease even though acromioplasty was still 
the most common procedure in our cohort. In another Finnish 
study, Kukkonen et al stated that there was no significantly or 
clinically important difference in outcome between three inter-
ventions (physiotherapy, acromioplasty and physiotherapy, and 
rotator cuff repair and physiotherapy) in the treatment of symp-
tomatic, non- traumatic rotator cuff tears.32 33 A study by Bayle 
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Figure 7 Rate of hip joint arthroscopy in different age groups per 
100 000 person- years.

et al in a French population compared open and arthroscopic 
rotator cuff repair and found no difference in clinical outcome 
or cuff integrity at the 1- year follow- up.7 A Finnish study by 
Paavola et al and the UK SEESAW study by Beard et al found 
that arthroscopic subacromial decompression provided no addi-
tional benefit over diagnostic arthroscopy in the treatment of 
shoulder impingement.8 12 Underlining these findings, systematic 
reviews and meta- analyses have provided high- quality evidence 
that shows the lack of efficacy in the repair of atraumatic, degen-
erative rotator cuff tears33–35 and acromioplasty.27 35–37

secular trends in ankle, wrist, elbow and hip arthroscopic 
surgery
Over the past 25 years, ankle arthroscopy has evolved from ante-
rior and posterior ankle arthroscopy to include also subtalar, 
talonavicular and first metatarsophalangeal joint arthroscopies.38 
According to low- grade evidence based on case series and cohort 
studies,17 39 40 ankle arthroscopy is recommended for the surgical 
treatment of anterior ankle impingement. This is in concordance 
with our results showing that debridement and synovectomy is 
the most common arthroscopic procedure performed on the 
ankle. There is a large spectrum of other suggested indications 
for arthroscopic techniques in the treatment of ankle insta-
bility, osteochondral lesions, osteoarthritis and fractures.17 39–42 
Although the practice of ankle arthroscopy seems well estab-
lished and the rate remained constant in our results, we were 
unable to find any randomised controlled studies to support 
ankle arthroscopy procedures.

Wrist arthroscopy has been used as a diagnostic tool and 
increasingly as part of a therapeutic intervention. Every year, 
there has been an increase in the number of published studies on 
wrist arthroscopy.43 In our study, exploration of the wrist was the 
most common arthroscopic procedure, and the decrease in rate 
correlates with the increased use of MRI and CT as diagnostic 
tools in place of arthroscopy.43 In 2014, a systematic review iden-
tified four randomised studies that compared the arthroscopic 
wrist procedure with an open procedure.44 Leblebicioğlu et al 
compared open scaphocapitate fusion and revascularisation with 
the results of arthroscopic scaphocapitate fusion and capitate 
pole excision in the treatment of Kienböek disease and found in 
favour of the arthroscopic procedure.45 In a US study, Kang et al 
reported that there is no difference in recurrence between open 
and arthroscopic excision of the dorsal ganglion.46 Rocchi et al 
suggest arthroscopic resection of the volar ganglion as a reason-
able alternative to open excision as it led to less postoperative 
morbidity and better cosmetic results.47 Some observational 

evidence also shows that arthroscopic assistance may provide 
additional benefit to the open surgery of intra- articular distal 
radius fractures48 49 and scaphoid waist fractures.50 Almost all 
wrist pathologies can be dealt with arthroscopically, but evidence 
that firmly supports the use of arthroscopy in wrist surgery is 
lacking.44

We were unable to identify any randomised controlled trials 
of the efficacy of elbow arthroscopy. Publications describe clin-
ical outcomes of patient cohorts--such as the series of elbow 
arthroscopic debridement surgery performed on patients with 
primary or post- traumatic osteoarthritis,51 and osteochondritis 
dissecans and posterior impingement.52–55 Only case reports and 
expert opinions on several elbow pathologies suggest the use of 
arthroscopic procedures in evaluation and treatment.18 56–60 In a 
US study, Leong et al assessed demographic trends in arthroscopic 
elbow surgery and found that the incidence increased from 1.27 
in 10 000 orthopaedic patients in 2007 to 1.45 in 10 000 patients 
in 2011.14 The database used in the study included information 
from four American states. These results mirror the findings of 
our study, which show that the rate of elbow arthroscopic proce-
dures increased until 2012.

According to the literature, arthroscopic hip surgery is safe but 
evidence of long- term efficacy is limited.61 Despite the limited 
evidence, over 50 000 hip arthroscopies were performed annu-
ally in the USA between 2005 and 2013.61 62 In addition, the 
number of procedures performed annually in England between 
2002 and 2013 increased by 727%,63 which is in agreement with 
our results. Some randomised controlled studies have compared 
hip arthroscopic surgery with physiotherapy in the treatment of 
femoroacetabular impingement (FAI).61 64 65 In their US study, 
Mansell et al reported no difference between arthroscopic hip 
surgery and physiotherapy in the treatment of FAI at any time 
up to the 2- year follow- up.65 However, Palmer et al in a UK 
study found that patients with symptomatic FAI experience a 
greater improvement in symptoms after arthroscopic hip surgery 
than with physiotherapy and activity modification 8 months 
after randomisation.61 According to a systematic review and 
a randomised controlled study by Griffin et al in the UK, hip 
arthroscopy is a safe and effective procedure for the treatment of 
labral tears and FAI when performed on patients without signif-
icant underlying arthrosis and significantly improves quality of 
life.64 66

Ferlie et al have proposed that the combination of scien-
tific, organisational and behavioural factors drives changes 
in clinical practice.67 The possible scientific factors that could 
influence clinical practice include high- quality evidence—for 
example, randomised clinical trials. The decreasing rates of 
some common knee and shoulder arthroscopic operations can 
be explained by recent evidence showing the lack of efficacy of 
these operations.2 6–8 10 12 To date, however, there have been no 
clinical trial reports that explain why the rates of wrist, elbow 
and hip arthroscopy procedures are also decreasing. Organisa-
tional factors that could affect the rate of arthroscopic proce-
dures are most commonly due to economic scrutiny and the 
increased demand for the cost- effectiveness of healthcare inter-
ventions. Moreover, it is also possible that the decreasing rates of 
arthroscopic operations reflect a growing awareness that many 
of the indications for these operations are unfounded. With 
regard to Finland, the guidelines for primary care physicians 
treating knee and shoulder osteoarthritis have been updated 
during recent years, with the result that patients are probably 
more often guided to physiotherapy than previously. Therefore, 
one possible behavioural factor could be the lack of conviction 
in the efficacy of many arthroscopic procedures performed on 
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What are the new findings?

 ► The rates of knee and shoulder arthroscopies declined after 
peaking in 2006 and 2007, respectively.

 ► The rates of wrist, elbow and hip joint arthroscopies have 
declined after 2012–2014 without a clear reason.

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

 ► Our study suggests that 'real life’ clinical practice is following 
the evidence of randomised controlled trials and data 
synthesis but unbiased experts.

different joints. The number of Finnish orthopaedic surgeons is 
small (about 500), and thus treatment policies may spread across 
the country quite rapidly. Furthermore, educational programmes 
are compact, and information is disseminated effectively. Also, 
the imaging of joints with MRI and CT has become more avail-
able and accurate, and therefore pathologies can be diagnosed 
without explorative arthroscopy.

We have no firm explanations as to why the patient popula-
tion has a younger age than before. One possible explanation 
could be that arthroscopic procedures for degenerative diseases 
in older patients have been shown to lack efficacy, and thus the 
rates of procedures are falling, but surgeons still tend to perform 
procedures for younger patients.

Surgical interventions demand high resources, and changes 
in the rates of arthroscopic operations can also be measured 
in terms of direct costs. Thus, the observed difference in the 
number of operations between the peak years and current rates 
of arthroscopic exploration of the knee joint (NGA30) and 
meniscectomy (NGD05) would cost in the region of €850 000 
(£792 000) per 100 000 person- years if estimated at current 
prices (public prices in Finland for these common operations 
range on average from €2000 to €3000 euros (£1700 to £2800). 
Similarly, the difference between the peak years and the current 
rates of the two most common shoulder arthroscopic opera-
tions, exploration (NBA30) and acromioplasty (NBG15), equals 
direct costs of €350 000 (£326 000) per 100 000 person- years. 
The direct costs of less common arthroscopic operations are 
lower, but they too have been under economic scrutiny. In a 
cost- effectiveness analysis, the indirect costs and relative costs 
of alternative treatment options should also have been included, 
but this would have been outside the scope of this study.

The strength of our study is the use of a validated nationwide 
database. In previous studies, the coverage and accuracy of the 
data in the Finnish NHDR have been found to be over 90%.23 25 
The study population comprised the entire Finnish population and 
included all healthcare institutions. Thus, the results of the study 
describe the actual surgical practice in Finland. Consequently, the 
changes in the rates accurately show the change in surgical practice 
in Finland and reflect the general opinion among surgical practice 
because a universal healthcare system provides all surgical treat-
ment equally to everyone in Finland.

There are some limitations with the Finnish NHDR, particularly 
the use of International Classification for Diseases (ICD) codes for 
diagnoses, which are often too vague for specific joint diseases. 
This prevents further analysis of the changes in the treatment of 
different joint conditions. Therefore, the indications and diag-
noses were not taken into consideration owing to challenges in 

confirming the exact code and diagnosis from the registry. Also, 
the coding does not include the laterality of the limb, and thus it 
is not possible to evaluate whether the patient has had right or left 
limb operations separately or has had several arthroscopies of the 
same joint.

In conclusion, we observed declining rates in all of the most 
common arthroscopic procedures of different joints. After several 
high- quality studies, surgeons have perceived lack of efficacy of the 
most common knee and shoulder arthroscopic procedures, which 
probably accounts for the subsequent decrease in rates. However, 
the concurrent decrease in most of the other joint arthroscopic 
procedures was unexpected and not readily explicable.
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