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Abstract
Background Surgical practice patterns in operative treatment of carpometacarpal (CMC-1) osteoarthritis (OA) have been eval-
uated in the USA repeatedly. This study evaluates the current surgical patterns in the treatment of isolated CMC-1 OA among
hand surgeons in Europe.
Methods An online survey was distributed to hand surgeons of participating member states of the Federation of European
Societies for Surgery of the Hand (FESSH). Information regarding country of practice, years of experience and surgical treatment
of choice was collected. Statistical analyses of correlations between demographics and treatment preferences were done using
chi-squared testing.
Results A total of 444 replies were recorded. Trapeziectomy with ligament reconstruction and tendon interposition (LRTI) was
opted by 46% of the respondents as a procedure of first choice, followed by prosthetic joint replacement (25%) and trapeziectomy
with interpositional arthroplasty (23%). Among surgeons practicing in the Netherlands, 35% mentioned trapeziectomy without
any complementary procedures as a surgical treatment of first choice. Prosthetic joint replacement is chosen by respectively 96%
and 72% of the respondents in Belgium and France as a preferred surgical procedure.
Conclusions This European-wide study provides insight in the prevailing surgical management for isolated CMC-1 OA.
Trapeziectomy with LRTI is the most popular procedure among the participating hand surgeons in Europe. Geographical trends
seem to play an important role in the choice of preferred technique. Factors influencing the decision-making among surgeons
practicing in different countries should be explored more closely in future studies.
Level of evidence Level IV, prognostic study.
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Introduction

Carpometacarpal (CMC-1) osteoarthritis (OA) may develop
following primary or posttraumatic damage of articular carti-
lage or degeneration of the stabilizing ligament complex. As the
disease progresses, this may lead to basal thumb pain,

instability and loss of function. In a study among a general
population, minimal radiographic OA was determined in par-
ticipants from the age group 30–44 years onwards. For partic-
ipants older than 75, mild to severe OAwas present in 38% of
the female participants and 27% of the male participants [1].
When conservative treatment fails, surgical treatment may be
indicated. Procedures include trapeziectomy with or without
interposition and with or without additional ligament suspen-
sion or reconstruction, CMC-1 arthrodesis, implant arthroplasty
and a plethora of other procedures using autologous or artificial
materials [2, 3].

Current surgical practice patterns in operative treatment of
carpometacarpal (CMC-1) osteoarthritis (OA) have been eval-
uated in the USA repeatedly [4–6]. Yet, the surgical practice
among European hand surgeons remains unknown. The main
goal of this study is to explore the prevailing surgical proce-
dures for isolated CMC-1 OA among hand surgeons in Europe.
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Methods

Permission was requested from all individual member states
of the FESSH to survey the members of the national member
society using an online survey sent by electronic mail. An
online survey on scaphotrapeziotrapezoid OA and CMC-1
OAwas constructed and included one multiple-answer multi-
ple-choice question on the surgical management of CMC-1
OA. The option Bother^ with a write-in box was provided.
When Bprosthetic joint replacement^ or Btrapeziectomy with
interpositional arthroplasty^ was chosen as preferred surgical
procedure, the respondent was asked to specify the used ma-
terial in an additional question. Demographic questions
consisted of two single-answer multiple-choice questions on
the country of practice and years of experience as hand sur-
geon. The survey was concluded by a free-response item. The
questions were compiled into an online survey using
SurveyGizmo. A pilot group consisting of four experienced
hand surgeons at the authors’ institution was asked to evaluate
question clarity and identify potential problems. An online
link to the survey was sent by the national delegates of the
participating countries of the FESSH to their members by
mail. One reminder was asked to be distributed. Data was
collected between 11 October 2017 and 11 April 2018.
When appropriate, open-ended answers obtained from the
write-in box were categorized into original responses.
Frequency distributions were created for all response variables
and bivariate cross-tabulations were used to compare treat-
ment variables with demographic variables. Comparison be-
tween the subgroups was done using the Pearson chi-squared
test. Statistical significance was set at P less than 0.05.

Results

The survey was electronically delivered to 21 participating
countries in Europe. A total of 444 responses was recorded,
from which 5 surgeons (1.1%) mentioned not to treat CMC-1
OA surgically. The demographic distribution of the 439 sur-
geons that treat CMC-1 OA surgically is displayed in Tables 1
and 2. Most participating surgeons practice in Germany
(23%), the Netherlands (16%), Switzerland (10%), and
France (8.9%). A summary of the respondents’ preferred sur-
gical procedures for CMC-1 OA is listed in Table 3. As re-
spondents could choose more than one procedure in this ques-
tion, the sum of recorded responses is more than the total
number of participants. Trapeziectomy with ligament recon-
struction and tendon interposition (LRTI) is the most popular
surgical technique, chosen by almost half of the respondents
(46%) as a procedure of first choice for CMC-1 OA.
Compared to other participating countries, this procedure is
more often opted by surgeons practicing in Turkey (74% vs
44%; P = 0.005). Surgeons practicing in the Netherlands more

often mentioned to perform only trapeziectomy without any
additional procedure compared to other countries (35% vs
17%; P = 0.001). Approximately one-fourth of all surgeons
perform trapeziectomy with interpositional arthroplasty
(23%), with the vast majority of the participants using tendon
as interpositional material (89%). Trapeziectomy with
interpositional arthroplasty is especially popular in
Switzerland compared to other countries (36% vs 21%; P =
0.031). Prosthetic joint replacement for CMC-1 OA is also
performed by one-fourth of all participating surgeons (26%),
most of them using a metal on metal or a metal on polyethyl-
ene joint implant (76%). Prosthetic joint replacement is cho-
sen by respectively 96% and 72% of the respondents in
Belgium and France as a procedure of first choice, which is
more than in all other countries (P < 0.0001).

Table 1 Survey demographics: country of practice

Country of practice Response, N = 439 % Total responses

Austria 25 5.7

Belgium 26 5.9

Bulgaria 3 0.7

Czech Republic 12 2.7

Estonia 6 1.4

Finland 4 0.9

France 39 8.9

Germany 99 22.6

Greece 22 5.0

Hungary 17 3.9

Ireland 1 0.2

Italy 2 0.5

Latvia 6 1.4

Netherlands 72 16.4

Norway 10 2.3

Poland 8 1.8

Portugal 3 0.7

Romania 1 0.2

Sweden 15 3.4

Switzerland 45 10.3

Turkey 23 5.2

Table 2 Survey demographics: years of experience as hand surgeon

Years of experience
as hand surgeon

Response, N = 439 % Total responses

≤ 5 74 16.9

6–15 179 40.8

16–25 122 27.8

> 25 64 14.6
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When focusing on years of experience as hand surgeon,
trapeziectomy alone was more often chosen by hand surgeons
with less than 5 years of experience, compared to hand surgeons
with more than 5 years of experience (30% vs 18%; P = 0.026).
Prosthetic joint replacement on contrarywas optedmore often by
hand surgeons with more than 5 years of experience, compared
to hand surgeons with less than 5 years of experience (28% vs
11%, P = 0.002). Among other surgical procedures, no relation
was found with years of experience as hand surgeon.

Discussion

This European-wide survey shows that at present,
trapeziectomy with LRTI is the most popular primary surgical
treatment for isolated CMC-1 OA among participating hand
surgeons in Europe, chosen by 46% as a preferred surgical
treatment. In the USA, trapeziectomy with LRTI is also the
most popular procedure, with percentages of surgeons choos-
ing this technique as their favorite varying between 55.7% and
67.6% [4–6]. However, it seems that in the past decade, this
procedure has become less popular with percentages dropping
from 67.6% in a survey of 2010, to 55.7% in a survey of 2017.

In the meanwhile, trapeziectomy with suspensionplasty, either
with suture (12.4%) or with APL (15.4%), gained popularity
[5]. Trapeziectomy without any complementary procedures
was chosen by 21% of the respondents in our survey as being
part of their preferred surgical treatment. In the USA, this
procedure was chosen by only 8% of the respondents as their
preferred surgical procedure [4–6]. Even though studies have
shown that trapeziectomy only is associated with fewer com-
plications compared to trapeziectomywith additional LRTI [2,
3], the most recent US survey reported that only 15% of the
respondents changed to trapeziectomy alone, from 24% of all
surgeons that have changed procedures in the last 5 years [5].

In our study, one of the most remarkable findings was that
97% and 72% of the participating hand surgeons in France and
Belgiummentioned that prosthetic joint replacement was one of
their procedures of first choice. This is more than in all other
European countries (P < 0.0001) and the USA, where only 0.9–
1,7% of the surgeons chose this procedure as their preferred
technique. Furthermore, trapeziectomy with tendon interposi-
tion is less popular among US surgeons compared to
European surgeons. In a US survey in 2012, 16% of the respon-
dents chose this procedure, while this was 5.5% in the survey
held in 2010. In the last survey (2017), this item was not asked

Table 3 Preferred surgical
procedures for CMC-1 OA, ar-
ranged by popularity

Preferred surgical procedure Response % Responses of total
participants, N = 439

Trapeziectomy with LRTI 202 46.0

Prosthetic joint replacement 113 25.7

Metal on polyethylene/metal 86 76.1

Pyrocarbon 21 18.6

Bioresorbable 3 2.7

Other 3 2.7

Trapeziectomy with interpositional arthroplasty 100 22.8

Tendon 89 89.0

Capsule 7 7.0

Other 4 4.0

Trapeziectomy only 93 21.2

Trapeziectomy with ligament reconstruction only 82 18.7

Arthrodesis of MC I and trapezium 33 7.5

Surgical denervation 24 5.5

Trapeziectomy with hematoma distraction only (temporary K-wire
fixation)

20 4.6

Eaton-Littler ligament reconstruction 17 3.9

Wilson’s osteotomy 14 3.2

Suspensionplasty with tendon, without trapeziectomy 8 1.8

Suspensionplasty with foreign material (e.g., Mini TightRope® or
other suture), without trapeziectomy

6 1.4

Arthrodesis of MC I and MC II 0 0

Other 15 3.4

The sum of responses exceeds the total number of participants (N = 439), because more than one surgical
procedure could be opted as a treatment of choice. In the second column, the responses are expressed as percent-
age of the total number of participants; these percentages thus do not add up to 100
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for. The evident differences between surgeons practicing in dif-
ferent countries are remarkable. It would be interesting to under-
stand the varieties between the choices of surgeons in different
countries. One study suggested that surgeons outside the USA
rely more on current evidence, compared to surgeons in the
USA [5]. A given reason was that less US hand surgeons work
in an academic hospital setting, while this percentage would be
higher in many international countries as a result of universal
health care. In Europe, health care is universal and predominant-
ly paid through taxes (Beveridgemodel), employer and employ-
ee payroll deductions (Bismarck model), or a combination of
both models [7]. In our study, exact calculations comparing
health systems to the surgical procedure are not made, as among
the participating European countries, the Bismarck model is by
far the most prevalent, resulting in unevenly distributed groups
for comparison. Whether health care systems indeed are related
to the choice of surgical procedure may be an interesting ques-
tion for future studies. Besides the geographical trends, the
choice of preferred procedure appears to be related to the num-
ber of years of experience. Surgeons with more than 5 years of
experience significantly perform trapeziectomy alone less often
compared to surgeons with less than 5 years of experience. The
latter group possibly being more aware of evidence-based prac-
tice or yet being less experienced with the more complex pro-
cedures. Prosthetic joint replacement appears to bemore popular
among surgeons with more than 5 years of experience, which
partly may be related to the difficulty of the procedure.

A limitation of our study is that not all member states of the
FESSH participated, as approval for distributing the survey was
not given by all countries. Moreover, it is not clear how many
hand surgeons received the survey eventually, as for most par-
ticipating member states, the exact number of members were
unclear and the databases mostly also included hand therapists,
residents and other members than hand surgeons. In the USA,
an administrative database study on the national trends of sur-
gical treatment of CMC-1 OAwas performed [8]. In this study,
a multinomial logistic regression model was used to assess the
association between patients’ characteristics and surgical treat-
ment on a random 5% sample of Medicare fee-for-service ben-
eficiaries diagnosed with CMC-1 OA between 2001 and 2010.
Also, surgeons’ unique identifiers were used to examine their
change of practice preferences over time. A similar study in
Europe may help us obtaining more insight in the surgical prac-
tice among hand surgeons in Europe, including factors
influencing the decision-making among the surgeons.

Our study explored the prevailing primary surgical proce-
dures for isolated CMC-1 OA among hand surgeons in
Europe. Geographical trends seem to play a large role in the
choice of preferred technique. Compared to the USA, more
alternative procedures are performed by the participating hand
surgeons in Europe, including prosthetic joint replacement,

trapeziectomy alone and trapeziectomy with other comple-
mentary procedures than LRTI. Similar to the USA,
trapeziectomy with LRTI remains the most performed proce-
dure among the participating hand surgeons in Europe.
Factors influencing the decision-making process should be
explored more closely in future studies, possibly using a
European-wide administrative database study.
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