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Purpose: Wrist ligament surgeries are common procedures, but there is a lack of knowledge regarding
their incidence and trends. This study is a retrospective registry study aimed at investigating nationwide
incidence of wrist ligament surgeries from 1997 to 2021, in Finland.
Methods: The data were retrieved from national electronic registry, the Finnish National Hospital
Discharge Register. The primary outcome variable was the incidence of surgically treated wrist ligament
tears per 100,000 person-years.
Results: Our study detected a 23-fold increase in traumatic wrist ligament surgery incidence from 1997
to 2014 (from 0.48 to 11.4), followed by a steep decrease to one-third (from 11.4 to 4.0) between 2014 and
2021. The incidence of arthroscopic procedures was more than twofold compared to open procedures. In
2013, the incidence of arthroscopic procedures peaked, with arthroscopic procedures being performed
more than four times as frequently as open ones.
Conclusions: Our study has uncovered a notable increase in the incidence of wrist ligament surgeries,
particularly in traumatic cases, over a 25-year period in Finland. This rise was prominent, and the trend
continued until 2014, after which a decline was observed. A similar pattern was noted in the incidence of
all arthroscopic ligament tear procedures, especially in the debridement of traumatic tears. The precise
reasons for the observed rise and subsequent decline remain unknown, but factors such as advance-
ments in imaging, equipment availability, development of surgical techniques, long and demanding
learning curve for arthroscopic procedures, industry influences, scientific publications, and a larger
proportion of young hand surgeons may have played a role. We believe that reporting operative trends,
based on a reliable national registry, is valuable for enabling informed planning and resource allocation.
However, further studies are needed to reveal the exact reasons behind these incidence changes and to
evaluate the overall health care cost burden of these procedures.
Type of study/level of evidence: Therapeutic IV.
Copyright © 2025, THE AUTHORS. Published by Elsevier Inc. on behalf of The American Society for Surgery of the Hand.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Wrist ligament tear can lead to prolonged wrist pain, instability,
reduced grip force, and limited range of motion. It can result from
trauma but is also frequently observed in the degenerative wrist.1

Ligament tears are thus found in both asymptomatic and
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symptomatic wrists with their prevalence increasing with
age (Supplemental Material, Table S1, available online on the
Journal’s website at https://www.jhsgo.org).2e5

The primary treatment option for wrist ligament tears is mainly
nonsurgical management. If this approach does not yield the
desired response, operative treatments such as debridement, tear
repair, reinsertion, or reconstruction may be considered and can be
performed either open or arthroscopically.6e11

Previous studies in Finland have showed declining surgery rates
in several arthroscopic procedures such as knee and shoulder
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procedures.12,13 Similar decreasing trend has been reported in
arthroscopic wrist surgery rates as well.14 Despite arthroscopy
being a common treatment in hand surgical practice, the inci-
dence of wrist ligament surgeries is not well known.15 There is
also a clear need for a study to determine whether the incidence is
rising without proper evidence behind or if it is following the
general trends of musculoskeletal surgery incidence.16 This in-
formation will be useful for enabling informed planning and
resource allocation.

The aim of this study was to examine the trends in the incidence
of wrist ligament surgeries in the adult population of Finland from
1997 to 2021. The research questions of the study are as follows: (1)
is there an overall increase in the incidence of surgical treatments
of wrist ligament tears over time, (2) are traumatic wrist ligament
tears more commonly operated on than degenerative tears, and (3)
is there a rise in the use of arthroscopic procedures over time?
Materials and Methods

The Finnish National Hospital Discharge Register (NHDR)
serves as a comprehensive national electronic population registry,
encompassing essential data such as age, sex (man or woman),
subject domicile, hospital type, duration of hospital stay, di-
agnoses, and surgical procedures performed during the hospital-
ization period. Demonstrated by previous studies, the NHDR has
proven to be reliable and accurate, with excellent coverage.17,18

This reliability is ensured by the mandatory reporting of all data
by both private and public hospitals, covering both outpatient and
inpatient surgical procedures.

Nationwide data were retrieved from the NHDR for the years
1997 to 2021, encompassing all adult patients diagnosed with
either traumatic (S63.3, S63.5, or S63.7) or degenerative (M24.1,
M24.2, M24.8, or M24.9) wrist ligament tears (Supplemental
Material, Table S2, available online on the Journal’s website at
https://www.jhsgo.org). Identification of cases was performed
using the procedure codes NDF25, NDE25, NDF20, or NDE20. The
International Classification of Diseases (ICD), 10th revision and the
Finnish version of the Nordic Classification of Surgical Procedures
were employed.19,20

The primary outcome variable was the incidence of surgically
treated wrist ligament tears per 100,000 person-years, calculated
for each study year, gender, and age group (18e39, 40e59, and >60
years). To derive the incidence ratios, annual midpopulation figures
were sourced from the national electronic population register.21

Incidences of surgically treated wrist ligament tears were
computed based on the entire population aged 18 years and above
in Finland. We also reported total number of each operation as
secondary outcomes.
Table 1
Number of Operations During 1997e2021, Mean Age (Y), and Percentage of Male*

Procedure Traumatic tear

No. Age, mean, y (S
minemax)

Arthroscopic debridement (NDF25) 3,031 40.6 (12.5, 18e8
Arthroscopic repair/reinsertion (NDE25) 887 38.4 (12.2, 18e7
Open debridement of wrist joint (NDF20) 86 40.0 (8.3, 19e5
Open repair/reinsertion (NDE20) 1,665 39.4 (12.7, 18e9
Total 5,669 39.9 (12.6, 18e9

M, men; No., number.
* Finnish version of the Nordic Classification of Surgical Procedures (NOMESCO) codes
y ICD-10 diagnosis codes for traumatic tears: S63.3, traumatic ligament rupture of wrist
z ICD-10 diagnosis codes for degenerative tears: M24.1, other articular cartilage disord

unspecified joint derangement.
Continuous data are reported as mean with standard deviation
(SD) and range (min to max). The annual changes in different
groups were examined using Poisson regression, and the findings
are presented with 95% confidence intervals (CIs) and P values. We
considered P value <.05 as a statistically significant finding in this
study.
Results

Between 1997 and 2021, a total of 6,239wrist ligament surgeries
were conducted. Out of these, 91% (5,669) were identified as
traumatic, and 9% (570) as degenerative (Table 1). The mean age for
individuals undergoing traumatic or degenerative wrist ligament
surgeries was approximately 40 years, and roughly half of the pa-
tients were men. Mostly, no notable yearly changes in the mean
ages of traumatic wrist ligament surgeries were observed
(Supplemental Material, Fig. S1, available online on the Journal’s
website at https://www.jhsgo.org). The incidence of degenerative
wrist ligament surgeries was so low (<0.9 per 100,000 person-
years) that no similar description of the mean ages was justified
(Supplemental Material, Fig. S2, available online on the Journal’s
website at https://www.jhsgo.org).

The mean incidence of traumatic wrist ligament surgeries dur-
ing the study period was 5.2 per 100,000 person-years (SD 3.6,
range from 0.48 to 11.4), while for degenerative cases, it was 0.5 (SD
0.4, range from 0.00 to 1.2) (Fig. 1). There was a twenty-threefold
increase in traumatic wrist ligament surgery incidences from
1997 to 2014 (from 0.48 to 11.4), followed by a decrease to one-third
of the peak incidence between 2014 and 2021(from 11.4 to 4.0). The
average annual change for traumatic wrist ligament surgery was
7.8% (95% CI from 5.1% to 10.7%; P < .001) during study period. For
degenerative wrist ligament surgery, the average annual change of
incidence was 9.0% (95% CI from 0.7% to 19.3%; P ¼ .04), during
study period.

When we analyzed arthroscopic wrist ligament surgeries, the
mean incidencewas 4.1 (SD 3.1, range from0.1 to 8.9) and the yearly
relative change was 9.2% (95% CI from 6.1% to 12.7%; P < .001). The
incidence was over twofold compared to open procedures. In 2013,
the incidence of arthroscopic procedures peaked, being performed
more than four times as often as open procedures (Fig. 2). After
2014, the data consistently shows a decreasing trend, with notable
decrease to almost one-third.

Nearly 70% (3,918) of all traumatic wrist ligament tears were
treated arthroscopically, with amean incidence of 3.6 (SD 2.8, range
from 0.08 to 8.7) per 100,000 person-years (Supplemental Material,
Fig. S3, , available online on the Journal’s website at https://www.
jhsgo.org). Arthroscopic traumatic tear debridement was notably
the most performed surgery, with a mean incidence per 100,000
person-years of 2.8 (SD 2.2, range from 0.08 to 6.9) (Fig. 3). It had
y Degenerative tearz

D, M, % N Age, mean, y
(SD, minemax)

M, %

3) 52 473 43.0 (12.3, 18e72) 43
1) 48 30 39.9 (11.0, 23e57) 47
2) 52 10 40.3 (12.8, 22e57) 40
3) 55 57 40.6 (12.6, 18e69) 32
3) 52 570 42.5 (12.3, 18e72) 42

: NDF25, NDE25, NDF20, NDE20.
; S63.5, other and unspecified sprain of wrist; and S63.7, sprain of other part of wrist.
ers; M24.2, disorder of ligament; M24.8, other specific joint derangements; M24.9,

https://www.jhsgo.org
https://www.jhsgo.org
https://www.jhsgo.org
https://www.jhsgo.org
https://www.jhsgo.org


Figure 1. Incidence rates of traumatic and degenerative wrist ligament surgeries.

Figure 2. Incidence rates of arthroscopic and open wrist ligament surgeries.
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the most considerable incidence change, almost 100-fold increase
from 0.08 to 6.9 between 1997 and 2013. Subsequently, there was a
substantial decrease to one-fourth, declining from 6.9 to 1.5 be-
tween 2013 and 2021. The yearly relative change for the arthro-
scopic traumatic tear debridement incidencewas an average of 7.7%
(95% CI from 4.0% to 11.7%; P < .001) in years 1997e2021.

In the age group analysis of the incidence of arthroscopic
debridement, the highest incidences were observed in patients
aged 18e39 years, with amean incidence per 100,000 person-years
of 8.0 (SD 6.1, range from 0.13 to 18.9) (Fig. 4). The difference be-
tween age groups 18e39 years and 40e59 years was minimal,
whereas for individuals aged 60 years and over the incidence was
low and remained stable. Yearly relative change analysis was not
performed for the age groups, as they mirrored the trends pre-
sented previously.

Discussion

In this nationwide register-based study, we analyzed the in-
cidences of wrist ligament surgeries during a 25-year period. The
main finding of our study was that the incidence of traumatic wrist
ligament surgeries and arthroscopic surgeries increased rapidly



Figure 3. Incidence rates of all wrist ligament surgeries.

Figure 4. Age (y) group analysis in arthroscopic traumatic ligament tear debridement.
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until 2014 but started to decline steeply afterward. This change was
most pronounced in arthroscopic debridement for traumatic injury.

Several publications have addressed the incidence of wrist liga-
ment tears.22,23 However, there are only a few studies focusing on the
incidence of wrist ligament surgery.14,24,25 Our findings regarding the
rapid incline and subsequent decline in wrist ligament arthroscopy
incidence alignwith study by Karelson et al,14 which covered all wrist
arthroscopies in Finland during 1997e2016. However, the type of the
tear, ie, degenerative or traumatic, or performed method of surgery
were not reported in their study.
Yin et al24 conducted a study on the incidence of wrist
arthroscopy procedures during 2014e2019 in a single center in
China. The study included 533 patients, with 167 (31%) cases
involving triangular fibrocartilage complex (TFCC) tears, 98 (19%)
carpal and radius fractures, 89 (17%) ulnar impaction syndromes, 87
(16%) carpal ligament injuries, and 92 (17%) arthritis, ganglion cysts
and other disorders. TFCC injury was identified as the most com-
mon reason for arthroscopy (31%). The most frequent TFCC pro-
cedure performed was repair (80%), with less than 10% involving
debridement. Overall, traumatic injury was the predominant
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reason for wrist arthroscopy (66%), as in our study also (89%).
Repairs and reconstructions constituted nearly half of all wrist ar-
throscopies (47%) in the study by Yin et al,24 but 21% in our study.
Debridement or exploration was the primary arthroscopic pro-
cedure for degenerative (88%) cases, whereas it was performed only
35% of the traumatic cases. In Finland, debridement was the pri-
mary arthroscopic procedure for both traumatic (77%) and degen-
erative (94%) wrist ligament injuries, differing from the study by
Yin et al.24 Comparing Yin et al.24 figures directly to ours is chal-
lenging, as their study also included other conditions than wrist
ligament injuries.

Jain et al25 conducted an analysis of wrist arthroscopies, along
with other upper limb surgeries, in the United States during the
year 2006. Their study estimated that 25,250 ambulatory wrist
arthroscopies were performed during that year in the United States.
Wrist arthroscopy was most commonly performed for ligament
sprains (36% of cases), diagnostic arthroscopies for pain (12% of
cases), and articular cartilage disorders (6% of cases), with patients
typically falling within the 15e44 age group. In our study, diag-
nostic arthroscopies were excluded, and the precise nature of the
injury, e.g., sprain or tear, could not be determined from Finnish
registry. Hence, these numbers cannot be compared between the
studies. Wrist ligament surgery was typically performed on 30- to
39-year-old patients in the traumatic tear group and 40- to 49-
year-old patients in the degenerative tear group, in Finland,
which aligns with the study by Jain et al.25

The observed increase in the incidence of traumatic wrist liga-
ment surgeries and arthroscopic surgeries can be attributed to
several factors. First, it may be influenced by the general trend of
increased surgical activity and the dissemination of new arthro-
scopic techniques through scientific publications. Also, the devel-
opment of new instrumentations and treatments may have played
a role.26 Second, the improved availability of magnetic resonance
imaging (MRI) may contribute to increased imaging findings, sub-
sequently leading to more procedures.27 On the other hand, MRI
can be insufficient to diagnose some types of injuries, such as
Palmer 1B-type TFCC tears, and arthroscopy is needed to ensure the
diagnose.28,29 This might particularly explain the rising arthroscopy
rates, especially in the beginning of the 21st century, when less
sensitive MRI was used. Furthermore, the evolution of hand sur-
geon training and the growing number of hand surgeons in Finland
might explain the increased procedure rates. It is plausible that, in
the early stages of a surgical career and learning curve, a surgeon
may be more inclined to operate compared to a more experienced
colleague.

The decline in the incidence of traumatic wrist ligament sur-
geries after 2014, especially in arthroscopic debridement, may be
linked to an increased understanding of the noninferiority of con-
servative treatment when compared to operative treatment.
However, evidence supporting this speculation is lacking. Another
explanation for the decline, in the latter part of the study period,
could be the advanced sensitivity and specificity of MRI equipment.
The availability of 3T MRI in Finland increased after 2010, which
could have reduced the need for arthroscopy.

It should be noted that arthroscopic procedures have evolved
from simple diagnostic arthroscopies to more complex procedures,
during the study period.30,31 Because the learning curve for
arthroscopic procedures can be steep and demanding, some sur-
geons might have reverted back to open surgery.32,33 Additionally,
recent reports indicating that arthroscopic repair may not be su-
perior to open techniques as seen, e.g., in TFCC repair, might have
influenced hand surgeons.34,35

The strength of this study is the reliable and accurate nation-
wide data of NHDR. The advantage of having a study population
that represents the entire adult population ensures that medical
treatment is equally available to all, minimizing potential biases
and enhancing the reliability.

The most notable limitation of this study is the lack of differ-
entiation between different types of ligament tears in the data
used. Because the ICD-10 codes or the procedural Nordic Classifi-
cation of Surgical Procedures codes do not identify the exact liga-
ment being treated, or provide detailed information about the
procedure, we were unable to offer more specific analysis of the
subgroups. Classifying a tear as traumatic or degenerative can be
challenging, regardless of the diagnostic tool used, which may
introduce bias in our registry-based study as we have to rely on
ICD-10 codes. Additionally, NHDR does not include data on the
incidence of ligament injuries or conservative treatment, which
limits our ability to make comparisons, regarding the rising inci-
dence of wrist ligament surgery because of the increasing number
of diagnosed and conservatively treated wrist ligament tears.
Nevertheless, we doubt that the general incidence of wrist ligament
tears would fluctuate so rapidly.
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