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Rapid decline of yearly number of hip arthroscopies in Sweden: 
a retrospective time series of 6,105 hip arthroscopies based on a 
national patient data register
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Background and purpose — Hip arthroscopies (HAs) 
have increased exponentially worldwide and are expected to 
continue rising. We describe time trends in HA procedures 
in Sweden (10 million inhabitants) between 2006 and 2018 
with a focus on procedure rates, surgical procedures, and 
patient demographics such as age and sex distribution.

Patients and methods — We retrospectively collected 
data from the Swedish National Patient Register (NPR) for 
all surgeries including surgical treatment codes considered 
relevant for HA from 2006 to 2018. Surgical codes were val-
idated through a multiple-step procedure and classified into 
femoroacetabular impingement syndrome (FAIS) related or 
non-FAIS related procedure. Frequencies, sex differences, 
and time trends of surgical procedures and patient demo-
graphics are presented.

Results — After validation of HA codes, 6,105 individual 
procedures, performed in 4,924 patients (mean age 34 years 
[SD 12]) were confirmed HAs and included in the analysis. 
Yearly HA procedure rates increased from 15 in 2006 to 
884 in 2014, after which a steady decline was observed with 
469 procedures in 2018. The majority (65%) of HAs was 
performed in males. Male patients were younger, and sur-
geries on males more frequently included an FAIS-related 
procedure.

Interpretation — Similar to previous studies in other 
parts of the world, we found dramatic increases in HA pro-
cedures in Sweden between 2006 and 2014. Contrary to 
existing predictions, HA rates declined steadily after 2014, 
which may be explained by more restrictive patient selection 
based on refined surgical indications, increasing evidence, 
and clinical experience with the procedure.

Hip arthroscopy was long deemed impossible due to anatomic 
constraints. Easier arthroscopic access to knee and shoulder 
joints led to an increasing arthroscopy rate in these joints 
during the 1990s and 2000s (Kim et al. 2011, Colvin et al. 
2012a). During the 1990s, improved surgical equipment and 
techniques enabled surgeons to gain easier access to the hip 
joint for diagnosis and treatment of a variety of pathologies 
(Griffiths and Khanduja 2012), including femoroacetabular 
impingement syndrome (FAIS), acetabular labrum tears, and 
chondral lesions (Bedi et al. 2013). Arthroscopic hip surgery 
has been one of the fastest emerging fields within orthopedics 
and might be at a tipping point for even wider use (Khan et 
al. 2016a). 

An exponential worldwide increase in performed HAs has 
been documented between 2000 and 2013, based on data 
from private insurance databases (Sing et al. 2015, Maradit 
Kremers et al. 2017, Bonazza et al. 2018), performance data 
from surgical trainees (Colvin et al. 2012b, Bozic et al. 2013) 
and data from national health services (Palmer et al. 2016). 
While exponentially more patients received HA, evidence for 
its effectiveness has been questioned (Reiman and Thorborg 
2015). In recent years, RCTs have indicated that hip arthros-
copy may be more effective than structured rehabilitation in 
the treatment of FAIS (Griffin et al. 2018, Palmer et al. 2019). 
The clinical relevance of the statistical superiority for HA 
found in these trials is debated (Ferreira et al. 2021); how-
ever, a continued rise in HA rates has been predicted world-
wide (Khan et al. 2016a, Palmer et al. 2016). The only study 
assessing HA rates beyond 2013 reports declining rates in 
Finland after 2014 (Karelson et al. 2020). In Sweden, time 
trends regarding HA have not been investigated. It is therefore 
unknown whether the rise in HA has continued, or if surgical 
practice has changed over the years. 
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Therefore, we describe frequency and time trends in per-
formance of hip arthroscopies, with regards to performance 
rates, surgical procedures, and patient demographics (age and 
gender distribution) in Sweden.

Patients and methods
Study design
A retrospective analysis of national patient register data was 
undertaken. 

Data source
Data was retrieved from the Swedish National Patient Regis-
ter (NPR). The NPR is a national register, established by the 
National Board of Health and Welfare in 1960. Since 2001 all 
in- and outpatient services in Sweden are obliged to provide 
patient, geographical, administrative, as well as medical data 
to the NPR. Surgical procedures in the NPR are coded accord-
ing to the Swedish version of the NOMESCO Classification 
of Surgical Procedures (NCSP-S). Each surgery can contain 
several different surgical codes. Diagnoses are coded accord-
ing to the International Classification of Diseases (ICD), ver-
sion 10.

Data collection and data validation
During the data collection we applied a multiple step proce-
dure to validate the data and to yield a final cohort of surgeries 
with best possible specificity.

Step 1: Initial data request from the NPR
We requested data for all surgeries including any NCSP-S 
codes potentially indicating HA, that started with NE (“Mus-
culoskeletal system, Pelvis”) or NF (Musculoskeletal system, 
Hip joint and thigh”) and were performed between 2001 and 
2018. The collected data for each surgery included all surgi-
cal codes as well as diagnostic codes, clinic, date, patient age, 
and sex. 

Step 2: Primary selection and classification based on national 
coding practice
Next, we categorized surgical codes and selected cases accord-
ing to coding practices, which, as agreed upon during meet-
ings of Swedish orthopedic surgeons performing HA, were 
expected to be used nationally. We thus selected all cases with 
surgical codes that potentially represented HA. Surgeries with 
combinations of codes including simultaneous codes for hip 
replacement surgery were excluded.

Step 3: Validation of codes through personal communication 
with clinics
Contrary to our expectations, we did not find uniform coding 
practices but large variation between clinics. We therefore 
presented all surgical units known to perform HA (N = 18) 

with the preliminary results for their clinic and asked them 
to verify number of performed HAs and codes used. Data for 
all clinics that, to our knowledge, were not performing HA 
were excluded. In case of discrepancies between coding prac-
tices applied in our data set and coding practice reported by 
the clinics, we re-categorized the codes in our data set to fit 
actual applied practice. During this process we discovered that 
the 2 clinics with highest general HA rates had a complete 
gap in reporting (1 and 2.5 years respectively). Therefore, 
we requested and received the unavailable data directly from 
these clinics. With updated coding practices and previously 
unavailable data added to the file we then categorized codes 
as: FAIS surgery (cam resection, pincer resection, unspecified 
FAIS surgery), or non-FAIS surgery (psoas tenotomy, carti-
lage procedure, synovectomy, removal of loose bodies, labral 
procedures). 

Step 4: Final selection after exclusion and qualitative review 
of selected cases 
Surgeries with diagnosis codes indicating simultaneous frac-
ture, or surgical codes indicating knee surgery, were excluded 
from the data set. In the last step, an orthopedic surgeon (AS) 
reviewed all surgeries with any HA code and excluded surger-
ies with unrealistic code combinations or other indications of 
open surgery as opposed to arthroscopic procedures. Due to 
few potential HAs and uncertain coding during the 1st years 
of the period, we finally included, and report on, surgeries per-
formed between 2006 and 2018. 

Ethics, funding, and potential conflicts of interest
This study was approved by the ethical board of Karolinska 
Institute (Dnr: 2019-04514). We received no external funding 
for the performance of the study. While 3 of the authors are 
clinically involved with performing HA or treating patients 
following the procedure, none declare any conflicts of interest 
that could affect the results of this study. 

Results

We received 18,148 individual cases with any NE or NF surgi-
cal codes from the NPR. Each surgery case included between 
1 and 30 unique surgical codes. After the selection and vali-
dation process, 6,105 individual procedures were included in 
the final analysis (Figure 1). The 6,105 final procedures were 
performed in 4,924 individual patients (Table). The majority 
of HAs (65%) were performed on male patients. Mean age 
(SD) at first surgery was 34 years (SD 12). The majority of 
patients (82%) had only 1 HA, 15% had two HAs, and 4% had 
3 or more HAs performed during the study period. NPR data 
excludes information concerning the side of surgery, therefore 
we could not differentiate between reoperations and bilateral 
surgery in cases where surgery was performed on different 
occasions.
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A FAIS procedure was included in 90% of HAs performed 
on male and 77% of HAs performed on female patients. The 
total number of performed HAs increased from 15 in 2006 to 
884 in 2014, after which it declined steadily to 469 in 2018 
(Figure 2). During the first years, equal proportions of males 
and females received HA; however, from 2009 onwards, men 
comprised 60–70% of the patients undergoing the proce-
dure (Figure 3). Average age at the time of surgery remained 
between 30 years (SD 12) and 36 years (SD 13) years through-
out the study period. Male patients were generally younger 
(mean 33 years [SD 12]) than female patients (mean 36 years 
[SD 12]) (Figure 4).

Discussion

This retrospective analysis of a national patient registry 
describes an exponential increase in arthroscopic procedures 
with treatment codes for hip arthroscopy between 2006 and 
2014. The increase in HA rates appears to be driven by an 
increase in diagnosis and treatment of FAIS, which was 
more often performed in male than in female patients. After 
2014, procedure rates of HA began to drop every year, with 
this decrease continuing until the end of the study period in 
2018.

Cases received from the NPR  
(all cases with NE/NF code)

n = 18,148

Case selection according to national 
coding practices

n = 16,771

Case selection based on clinics that  
unquestionably performed HA over   

the study period
n = 7,705

Case selection based re-coding
following code validation by 

respective clinics 
n = 6,436

Inclusion of
additional cases not
reported to the NPR

n = 909

  

Case selection after review
n = 6,172 

Cases included in the final cohort
n = 6,105 

  

Exclusion of cases with codes 
 confirming non HA-surgery or   
 based on qualitative surgeon  

review of all cases 
n = 1,173 

Exclusion of cases prior to 2006 
n = 67

Procedures performed among all identified hip arthroscopies (n = 
6,105). Values are count (%)
	

FAIS surgery	 5,226 (86)
	 with unspecific surgical codes 	 4,127 (68)
	 with specific surgical codes 	 1,099 (18)
	     Cam resection	 946 (16)
	     Pincer resection	 279 (5)

Non-FAIS-related surgery a	 879 (14)
	 Psoas tenotomy	 367 (6)
	 Synovectomy	 243 (4)
	 Removal of free body	 78 (1)
	 Diagnostic arthroscopy	 127 (2)
	 Labral reconstruction	 64 (1)

Cartilage procedures 	 4,924 (81)
	 During FAIS surgery	 4,402 (72)
	 During non-FAIS-related surgery	 522 (9)

Number of HA codes in same surgery
	 1	 1,335 (22)
	 2	 4,500 (74)
	 3	 252 (4)
	 4	 18 (0.3)

FAIS = femoroacetabular impingement syndrome.
a Non-FAIS-related procedures may occasionally have been per-

formed during FAIS related surgery.
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Figure 1. Flowchart of the selection and validation process.
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Figure 2. Number of hip arthroscopies (HAs) 
performed between 2006 and 2018. FAI = Fem-
oroacetabular impingement.

Figure 3. Number of hip arthroscopies 
between 2006 and 2018 by sex.

Figure 4. Age at time of hip arthroscopy for 
men and women.
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Hip arthroscopy in Sweden between 2006 and 2014
Hip arthroscopy gained popularity in the early 2000s and its 
uptake increased rapidly during the first decade of the new 
millennium (Colvin et al. 2012b, Bozic et al. 2013, Sing et al. 
2015, Palmer et al. 2016, Maradit Kremers et al. 2017, Bon-
azza et al. 2018). We observed the same pattern in Sweden 
with few procedures in 2006, an exponential increase in HA 
rates between 2008 and 2012, and the peak in 2014. The life 
cycle of a surgical technique can be described in several stages 
(McCulloch et al. 2009), which have also been discussed in the 
context of HA practice (Khan et al. 2016a). After an innovation 
stage, in which a new treatment is used by pioneering surgeons 
as a solution to a clinical problem, the treatment is developed 
and explored further by early adopters, and larger numbers 
of patients thus receive surgery with broadened indications. 
FAIS-related procedures (cam and pincer resection) were the 
driving indications behind the increased HA rates in our study. 
In 2003, surgeons from Switzerland coined the terms cam and 
pincer morphology, reporting observed impingement between 
articular surfaces leading to femoroacetabular impingement 
(Ganz et al. 2003). This mechanical phenomenon is suggested 
to be a cause for symptoms and an etiological factor for the 
development of osteoarthritis (Ganz et al. 2003), which serves 
as theoretical framework for surgical treatment for FAIS (Grif-
fin et al. 2018). FAIS has been defined by a recent consensus 
as a clinical disorder with a triad of typical symptoms, clini-
cal findings, and radiological evidence of cam and/or pincer 
morphology (Griffin et al. 2016). Between 2005 and 2010 
the number of scientific publications (mainly case series and 
expert opinion) on arthroscopic treatment of FAIS increased 
rapidly. During this period, which can be considered the devel-
opment and exploration stage of HA in the treatment of FAIS, 
we observed the most rapid increase in HA rates in Sweden. 
Our data shows a continued increase in rates between 2010 and 
2014, a time during which the number of scientific publica-
tions on FAIS continued to increase, including an increasing 
number of prospective studies (Khan et al. 2016b). During 
the same period, national and local hip arthroscopy registries 
were developed in Denmark and Sweden (Sansone et al. 2014, 
Mygind-Klavsen et al. 2016). 

Hip arthroscopy in Sweden between 2014 and 2018
Our study is one of the first studies to describe HA rates 
beyond 2013. In the 1st years following the peak in 2014, 
HA rates declined steeply, but this decline was less marked 
towards 2018. A similar pattern has been observed in a recent 
study from Finland, where HA rates declined after a peak in 
2013 (Karelson et al. 2020). Due to the lack of comparable 
studies from other parts of the world we do not know if HA 
rates follow a similar pattern in other countries during this 
time period or if they keep on rising as predicted by previous 
studies (Khan et al. 2016a, Palmer et al. 2016). The decline 
in surgery rates may be explained by the natural development 
of surgical practice after its innovation, development, and 

exploration stage (McCulloch et al. 2009). In the exploration 
phase, a new technique is adopted by increasing numbers of 
surgeons and indications for the procedure are explored and 
broadened. Through a prospective learning process based on 
surgical outcomes, surgeons likely refine their surgical indica-
tions over time. This increased awareness of patient selection, 
potentially facilitated by 1st results of register-based studies 
(Sansone et al. 2014, Mygind-Klavsen et al. 2016), may be a 
potential explanation for the decrease in HA rates after 2014. 

HA practice can be considered to have only been on the verge 
of the assessment stage of surgical innovation (McCulloch et 
al. 2009) once the number of performed procedures started to 
decline. HA rates in Sweden and Finland started to decline 
4 years before the first randomized trials tested effectiveness 
of the procedure in comparison with non-surgical treatments 
(Griffin et al. 2018, Palmer et al. 2019). Based on our data we 
can only judge the development of HA procedure rates until 
2018 and are therefore not able to identify potential effects of 
emerging RCT evidence. This evidence points towards supe-
rior outcomes in patients with FAIS when treated using HA 
compared with non-surgical treatment (Ferreira et al. 2021). 
It is reasonable to assume that more RCT evidence, better 
knowledge about which patients benefit most from HA (e.g., 
increased treatment effect for resection of cam morphology) 
(Griffin et al. 2018), and improved non-surgical treatment 
strategies will lead to more evidence-based clinical practice. 
In turn, HA rates may reach a steady level in coming years.

Surgical procedures and patient demographics
The rates of performed HA observed in our study were driven 
by FAIS-related surgery. We also found that 2/3 of all HA were 
performed on male patients, which is in contrast to previous 
database studies where the majority of patients were female 
(Palmer et al. 2016, Maradit Kremers et al. 2017, Bonazza 
et al. 2018). We believe that these 2 findings are related to 
each other and reflect the Swedish approach to HA. The main 
indication for HA is resection of cam and pincer morphology 
with the aim to treat FAIS. Resection of cam morphology is 
the most frequently performed HA procedure in Sweden (San-
sone et al. 2014). This is also in line with our data, which 
shows that cam resections were 3 times more prevalent than 
pincer resections among all procedures with a specific FAIS 
code. Cam morphology is far better understood than pincer 
morphology. Cam morphology develops during adolescence 
and there is a dose–response relationship with athletic activity 
(Palmer et al. 2018). Further, cam morphology is associated 
with future risk of hip osteoarthritis (Agricola et al. 2013) and 
the treatment effect of removing a cam morphology is likely 
greater than that of removing a pincer morphology (Griffin 
et al. 2018). Cam morphology is found to be more common 
in men than in women (van Klij et al. 2018). This, in com-
bination with the Swedish approach, focusing on the resec-
tion of cam morphology as primary indication for HA, may 
offer a possible explanation for our finding that the majority 
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of patients receiving HA were men. With a mean age of 35 at 
the time of index HA, patients in our study were also younger 
than patients in previous studies (> 40 years) (Maradit Kre-
mers et al. 2017, Bonazza et al. 2018). In our study, male 
patients receiving HA were also younger (mean 33 years) than 
female patients (mean 37 years) receiving HA. The age and 
sex distribution observed in our study is, however, similar to 
other Swedish studies on HA patients (Sansone et al. 2014). 
As judged by our data, relatively young male patients treated 
for FAIS and likely receiving cam resection are the primary 
group of patients undergoing HA in Sweden.

Methodological considerations
While previous studies exploring time trends in HA have pre-
dominantly been based on data sources such as insurance data 
sets (Sing et al. 2015, Maradit Kremers et al. 2017, Bonazza et 
al. 2018), databases for surgical trainee performance (Colvin 
et al. 2012b, Bozic et al. 2013), or national health services 
excluding the private sector (Palmer et al. 2016), our study is 
based on a population-wide patient registry including all sur-
geries performed in Sweden during the study period. Due to 
inconsistency and variability in national coding practice in our 
data set we took extra measures in validating treatment codes 
and improving interpretability of our data. Through direct 
contact with surgical units and feedback regarding individual 
coding practices, we believe we have reached high specificity 
of our final selection of cases. Only a small share of FAIS-
related procedures used specific surgical codes indicating cam 
or pincer resection, leaving us no other choice than coding 
many procedures under the umbrella term FAIS surgery. Fur-
thermore, we did not perform a review of patient journals to 
confirm the individual procedures that have been coded.

Conclusion
The number of HA procedures performed in Sweden increased 
exponentially between 2006 and 2014. After 2014, HA rates 
declined steadily until 2018. The rise and fall of HA rates 
appear to be driven by treatment for FAIS, which is most fre-
quently performed on male patients. 
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