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Functional outcome of ligament reconstruction with tendon interposition after
failed first carpometacarpal joint prosthesis
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The purpose is to determine if ligament reconstruction
with tendon interposition (LRTI) is a recommendable
salvage option for failed total joint prosthesis of the
first carpometacarpal joint.
Twenty-two patients in our database met the inclusion criteria for this retrospective study, with at
least 6 months follow-up. Fourteen participated and
were invited for a clinical examination and asked
to fill out two questionnaires. They were evaluated
for pain (VAS), impairment (NHS), disability
(Quick DASH), opposition (Kapandji test) and grip
strength (hydraulic dynamometer). Results of the
questionnaires were compared to a cohort study of
primary LRTI’s. Kapandji test and grip strength
were compared to the contralateral side.
Compared to primary LRTI’s, revision surgery
showed mild deterioration of impairment and
disability. The average VAS score was 2.9 out of 10.
Twelve patients mentioned a sense of strength loss,
which could be quantified with the dynamometer :
a mean of 15.1 kg (operated thumb) versus 20.5 kg
(contralateral). There was a relatively small decline of
opposition with Kapandji 8.6 versus 9.9. The overall
satisfaction was good for 8 patients, fair for 3 and
poor for the remaining 3 (mainly based on strength
loss). One patient needed a second revision.
Failed first carpometacarpal joint replacement can
be salvaged by ligament reconstruction with tendon
interposition, providing an acceptable functional
outcome in 79% of cases studied. However, compared
to the functional outcome of primary LRTI’s, mild
aggravation of impairment and disability should be
taken into account.
Ethical Approval : Approval from the medical ethics committee from the UZ KU Leuven was granted on 19 October
2015.
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INTRODUCTION
There are several surgical treatments for
trapeziometacarpal joint osteoarthritis, one of
them being a total joint replacement. Although
this procedure is one of the most successful
solutions for osteoarthritis of the thumb (1), shortand long-term complications can occur such as
peritrapezial joint arthritis, implant subluxation or
dislocation, loosening, premature wear, implant
fragmentation or foreign body reaction (2). In some
cases a re-operation can be performed, removing
the prosthesis and preforming a trapeziectomy and
ligament reconstruction with tendon interposition
(LRTI). In this procedure the flexor carpi radialis
tendon is used to stabilize the base of the thumb
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Table I. Results comparing LRTI after failed total joint prosthesis to primary LRTI (cohort study).
*Statistically significant with P<0.05
LRTI after prosthesis
Mean
Numbers of patients
Number of thumbs
Age
Follow up
Quick DASH
NHS

14
14
63.7
5.9 y (1-15)
36.4
63.7

SD

10.1
21.3
23.6

metacarpal and fill the trapeziectomy void. Longterm studies have shown LRTI and total joint
prosthesis to be equally successful in the treatment
of carpalmetacarpal (CMC) osteoarthritis (3), despite the known complications of LRTI such as
subluxation of the metacarpal base and loss of
height of the arthroplasty space (4,5).
The main goal of this study is to determine
whether a failed prosthesis can be successfully
salvaged by an interposition arthroplasty with
ligament reconstruction. This will help to establisch
that a total joint prosthesis is still a valuable first
choice for surgical treatment for CMC arthritis,
taking into consideration its faster rehabilitation and
the possibility to be revised with LRTI (6).
PATIENTS AND METHODS
For this retrospective, monocentric, cohort
study we retrieved 22 patients from our database
between January 1998 and September 2015 that
met the inclusion criteria. They all had a failed
CMC I prosthesis revised to a LRTI at least 6
months ago. Two patients were excluded because
of a poor general condition due to non-related
medical conditions (acute myocardial infarction and
chemotherapy). Six others were lost to follow-up.
The remaining 14 patients were invited for
clinical examination and were asked to fill out the
questionnaires. The group consisted of 13 women
and 1 male and were all evaluated by the same
examiner, independent of the operating surgeon.
There were no bilateral revision cases. However
9 out of 14 patients had a LRTI, prosthesis or
Acta Orthopædica Belgica, Vol. 87 - 1 - 2021

Primary LRTI
Mean
179
233
60.0 y
1.0 y
23.0
75.5

SD

P value*
T-test unpaired

7.9

0.1

11.1
21.2

0.0001
0.044

conservatively treated arthritis of the contralateral
CMC I joint.
For the control cohort group of primary LRTI’s,
we retrieved from 179 patients from the database in
the same center, operated between Jan 2000 and Dec
2010 (Table I). The operations where performed by
two of the three hand surgeons who did the revision
surgeries.
(Appendix A) The main reason for revision was
loosening of the cup in the trapezium. This occurred
in 7 out the 14 patients, followed by dislocation in
2 patients, peritrapezial joint arthritis in 2, constant
pain in 2 and a periprosthetic fracture in one patient.
Three different kind of prostheses were removed :
9 Roseland® (DePuy, Leeds, England), 3 De La
Caffinière® (Stryker, Howmedica) and 2 ARPE®
(Zimmer-Biomet Warsaw, IN, USA) prostheses.
The average time between the initial operation and
the revision was 1.6 years. There were no exclusion
criteria concerning the initial placement of the total
joint prosthesis. The revisions were all preformed in
the same hospital by three different hand surgeons
using the same surgical technique.
One of the patients included in this study needed
a second revision with a Brunelli procedure (placing
the extensor carpi radialis tendon between CMC II
and I) due to continuous pain.
After removal of the prosthesis an interposition
arthroplasty with ligament reconstruction was performed. The most common technique in our
department was a modification of the technique
described by Burton and Pellegrini (Fig. 1) (7).
In this procedure the flexor carpi radialis (FCR)
tendon is divided proximally at two thirds and
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the distal insertion remains intact. The tendon is
then fixed through a bone tunnel at the base of the
first metacarpal and coiled to fill the void of the
trapeziectomy (8). However in 3 cases the FCR
was insufficient, resulting in the need for another
tendon. Two of them had the Weilby procedure
(9) where the adductor pollicis longus was used to
reinforce the FCR. In the third patient the extensor
carpi radialis longus was used for substitution.
Decisions regarding the choice of tendon were left
to the discretion of the operating surgeon.
Postoperatively, all patients were given a bulky
dressing and were recommended to mobilize the
thumb immediately. They were not allowed to exert
power for the first 6 to 8 weeks.
During clinical examination grip strength and
instability of CMC I where evaluated and the
Kapandji score was used to grade the opposition of
the thumb from 0 to 10 (10). Grip strength results
with the hydraulic Jamar dynamometer (Asimov
Engineering Company, Santa Fe Spring, CA) and
the Kapandji score were compared to the results
of the contralateral thumb. The questionnaires included the Quick DASH score (Disability of Arm,
Shoulder and Hand) from 0 to 100, the Nelson
Hospital Score (11) (NHS) for impairment from 100
to 0 and visual analogue scores (VAS) for pain on a
scale of 10.
Secondary endpoints contained the overall satisfaction, possible complications or re-operations.
Statistical analysis was preformed using the
unpaired Student’s t-test with significance at P<0,05
to compare patients with revision surgery to primary
LRTI’s (cohort history).
RESULTS
As shown in Table I., the results for revision
surgery were compared to results of primary LRTI’s.
A statistical significant difference was seen for the
DASH and Nelson score. The average VAS score
was 2.9 (2.8 SD) on a scale of 10.
Furthermore, we noted a good outcome for the
opposition of the thumb based on the Kapandji
score, with an average of 8.6 (1.4 SD) out of 10.
This was compared to the contralateral side,
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which scored 9,9 (0,4 SD), with a P value of 0.003,
making it statistically significant.
An overall loss of strength was mentioned by
12 patients, which correlated to the dynamometer
scores : an average of 15.1 kg (9.7 SD) on the revised
side and 20.5 kg (8.6 SD) con the contralateral side,
with p = 0.13. Looking at the NHS questionnaire
an average of 3.4 was evaluated for weakness of
the thumb, going from 8 (none) to 0 (severe). Eight
out of 14 patients experienced a sense of instability.
However, increased laxity of the metacarpal base
could only be withheld clinically in 2 patients and
mildly in 2 others. The subjective evaluation of
instability of the thumb correlated with a higher
difference in strength between the operated side and
the contralateral side ; 6.1 kg (6.6 SD) versus 4.5
kg (6.9 SD) for patients with no sense of loss of
stability.
Further clinical examination showed a preserved
range of motion, without important shortcoming in
any of the patients. There were sensory disturbances,
mostly paresthesia, in 5 patients and a shoulder sign
was seen in 3.
The overall satisfaction concerning the revision was good for 8, fair for 3 and poor for another 3. Patients with a fair and poor outcome
were disappointed because of strength loss, but
pleased with the relief of pain they experienced
preoperatively with the prosthesis.
Noteworthy is one female patient who was
revised twice, with an additional Brunelli procedure
between the first and second CMC joints after two
unsuccessful corticosteroid infiltrations. All her
scores were significantly worse compared to the
average scores of the remaining 13 patients. She
was the only patient who was displeased both in
terms of power loss and pain.
DISCUSSION
The purpose of this study was to determine
whether an interposition arthroplasty with ligament
reconstruction is a successful salvage option for
failed total joint prosthesis of the first CMC joint. We
tried to evaluate the functional outcome of revision
surgery and compared it to successful primary
LRTI’s. Results so far were rather promising,
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showing a VAS score similar to results obtained by
Vandenberghe et al. (3) for primary LRTI’s. We can
also state that 79% of cases studied were considered
satisfied with the reoperation. However, statistical
significant differences were obtained for the Quick
DASH score and NHS, showing deterioration of
disability and impairment.
The Kapandji scores were acceptable after
re-vision but significantly lower compared to
the contralateral side, which in 9 out of 14 cases
also contained a LRTI, prosthesis or surgically
untreated arthritis. Whether this is an improvement
of opposition is yet unclear, due to a lack of
preoperative data. Vermeulen et al. (10) however
showed significant improvement of opposition preand postoperatively of a primary Weilby arthroplasty,
respectively 8.3 and 9.2 for the Kapandji score.
Hansen and Homilius (12) reported reduced grip
strength up to less than 90% (75-90%) compared
to the other hand after revision with LRTI, giving
similar results to the 26% strength loss we measured.
Although the results of the hydraulic dynamometer could only be compared to the contralateral
side, it helped to quantify the sense of power loss
experienced by 86% of patients. Ideally, grip force
(and pinch grip) should be measured before and
after placement of the prosthesis, for the initial
procedure as well as the revision surgery, including
long-term results. We have to take into consideration
that untreated osteoarthritis of the thumb, as well as
failed prostheses, are known to reduce grip strength
(13,14,15), and thus result in improved strength after
treatment. Hence the results of a long-term study of
Spekreijse et al. (16), comparing primary LRTI with
or without bone tunnel after a mean follow-up of 5
years, obtained improved grip and pinch strength.
Cooney et al. (17) measured grip strength before and
after revision surgery and obtained improvement
of power with 4 kg (average of 16 kg before and
20 kg after). The latter study however excluded all
primary prosthesis.
Knak et al. (18) compared the outcome of revision
using trapeziectomy with revision into a cemented
trapezium cup, proving a higher complication rate
in the second group. They concluded trapeziectomy
should be the standard revision technique giving the
unacceptable failure rate of a cemented cup. Lenoir
Acta Orthopædica Belgica, Vol. 87 - 1 - 2021

et al. also confirms LRTI to be an attractive salvage
procedure.
Alternative revision surgeries such as scaphometacarpal arthroplasties described by Chiche et
al. (19) showed rather promising results in 8 out
9 patients. More research is needed to determine
if this could be a better salvage option, taken
into consideration risks of implant failure. So far,
no evidence was found that scaphometacarpal
prosthesis provide a better clinical outcome.
Arthrodesis with an autologous corticocancellous
iliac crest bone graft after multiple revisions, a
case report by Goorens et al. (20), was proven to
be a feasible alternative for treatment of failed
trapeziectomy based on pain relief. Primary
arthrodesis and LRTI’s have similar functional
outcome (7,21), but no literature could be found on
revision surgeries comparing both.
Results of Munns et al. (22), comparing primary
surgery to revision, correlates with ours. They also
noted that patients with associated metacarpal
phalangeal joint pathology addressed are more
likely to have better results.
Ardouin et al. (23) described a technique for
significant bone loss of the first metacarpal, where
they molded an iliac crest bone graft and preformed
a capsular reconstruction using a section of the FCR,
restoring the length of the first metacarpal with
additional stability. They obtained good results,
however grip strength was not measured.
Remaining options consist of silicone implants
and spacers. No literature was found for the use of
silicone implants as a salvage option. Cootjans et al.
(24) showed that spacers have clinically good results,
but no major benefits where withheld compared to
LRTI’s.
Prospective long-term studies with measured
clinical data are needed for better evaluation of
revision surgery for failed total joint prosthesis.
CONCLUSION
Revision surgery with LRTI can be considered a
good salvage option for failed total joint prosthesis
with good improvement in pain relief and mobility
in 79% cases. However, slightly more impairment
and disability should be taken into account as
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compared to primary cases. Subjective and objective
evaluations indicate strength loss in 86%, yet only
25% of them were unsatisfied because of it.
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F
F
F
F
F
F
F
F
F
F
M
F

3
4
5
6
7
8
9
10
11
12
13
14

76
61
64
49
70
54
77
52
69
59
75
52

58
76

4
5
8
3
2
6
14
4
15
1
1
9

6
5

Loosening
STT arthritis

Reason of failure

Roseland
Luxation
De la Caff. Pain, add.contracture
Roseland Periprosth. fracture
ARPE
Loosening
Roseland
STT arthritis
Roseland
Pain
De la Caff.
Loosening
Roseland
Loosening
De la Caff.
Loosening
ARPE
Roseland
Loosening
Roseland
Loosening

Roseland
Roseland

FU Prosthesis
(y)

0.25
5
1.5
0.5
1.5
1
1
1.5
1
3
1.5
1

2
0.5

Time to failure/
revision (y)
BP
BP + trapezoidectomy
(+additional CS)
BP + IP fusion
BP
BP
BP
Weilby + K-wire
BP
BP
LRTI with ECRL
BP
BP
Weilby
BP + K-wire (+additional
CS and Brunelli)

Revision

B
A
A
A
A
B
C
A
A
A
A
A

B
B

Surg.

2
4
4
7
0
0
0
0
4
6.5
3.5
7.5

2
0

VAS

27.3
43.2
13.6
54.5
20.5
31.8
38.6
9.1
77.3
56.8
20.5
70.5

18.2
27.3

Quick
DASH

70
66
84
44
80
64
74
92
20
24
80
34

86
74

NHS

1
2
0
4
5
3
8
-2
7
17
4
22

2
3

Diff. dynamometer (kg)

8
10
9
7
9
9
8
10
6
9
9
6

10
10

Kap.
Ipsi.

10
10
9
10
10
10
10
10
10
10
9
10

10
10

Kap.
Con.

Good
Good
Good
Fair
Good
Good
Poor
Good
Poor
Fair
Good
Poor

Good
Fair

Satisfaction

Pt : Patient number, F : female, M : male, BP : Burton Pellegrini, CS : corticosteroids infiltration, Difference dynanometer = score contralateral – operated side. Surgeon A – Surgeon B – Surgeon
C.

F
F

M/F Age
(y)

1
2

Pt

APPENDIX A. Individual patients scores
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