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The objective of this study was to compare trape-
ziectomy with ligament reconstruction and tendon 
interposition versus ball-and-socket arthroplasty for 
first carpometacarpal joint osteoarthritis treatment.
In this retrospective study, a total of 98 patients were 
included between January 2011 and December 2015 : 
27 patients were submitted to ligament reconstruction 
and tendon interposition technique (group A) (mean 
age of 62.01 years-old) and 71 patients to prosthesis 
replacement (group B) (mean age of 62,14 years-
old). Clinical assessment was undertaken at the last 
appointment before discharge.
Groups didn’t significantly differ regarding VAS 
(group A : 1.04 ; group B : 1.03 ; p=0.486) and Quick 
DASH (group A : 13.72 ; group B : 11.76 ; p=0.290). 
First carpometacarpal joint osteoarthritis arthro-
plasty was associated with greater strength when 
performing key-pinch (group A : 4.44KgF ; group B : 
5.20KgF ; p=0.031) and grip (group A : 19.25KgF ; 
group B : 22.35 ; p<0.001).
There were no significant differences between groups 
concerning complications (p=0.502, Fisher’s exact 
test).
There were no differences in terms of clinical out- 
come and complication rate between the two groups 
for patients with first carpometacarpal joint osteo-
arthritis stage Eaton II and III. However, patients 
with prosthesis have  greater key-pinch and grip-
strength. 

Keywords : first carpometacarpal joint osteoarthritis ; 
ligament reconstruction and tendon interposition ; joint 
replacement ; prosthesis replacement.

INTRODUCTION

First carpometacarpal (CMC1) joint osteoarthritis 
is a frequent and very incapacitating cause of pain 
and its incidence is growing with an increasingly 
active aged population (18).

Since the first description of trapeziectomy 
for treatment of CMC1 osteoarthritis in 1949 by 
Gervis (10) numerous surgical techniques have been 
developed over the years. Albeit trapeziectomy with 
ligament reconstruction and tendon interposition 
(LRTI) is considered gold standard for CMC1 treat-
ment. However, an increased number of patients 
is starting to reveal good long-term outcomes 
following “ball-and-socket” arthroplasty (12). LRTI 
is widely applied with good long-term outcomes : 
pain relive in 80-90% of patients (7,11) but it is 
usually associated with decreased thumb height 
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(up to 40% of cases), longer recovery period, 
reduced pinch strength (23), and aggravation of 
the metacarpophalangeal (19) hyperextension. The 
CMC1 prostheses have been used since 1973 with 
variable results, although these have improved 
in recent years (26). The main complication is 
dislocation and in the long-term wear and loosening 
(1,13-15). However, the prostheses may have several 
advantages : restore normal length of the thumb 
column, faster recovery, increase pinch strength and 
they still allow for later trapeziectomy as a salvage 
procedure.

Although it is possible to find numerous studies 
evaluating the outcomes of different techniques in 
the treatment of CMC1 osteoarthritis, there are only 
few comparative studies between these 2 procedures 
trying to assess the clinical outcome and the patient 
satisfaction (4,7,8,21,23,25).

The first objective of this study was to determine 
the procedure with better outcomes, and the 
second objective to access which one had fewer 
complications.

MATERIAL AND METHODS

This is a single-center retrospective cohort study, 
including all patients that underwent trapeziectomy 
with LTRI or ball-and-socket arthroplasty for CMC1 
osteoarthritis, between January 2011 and December 
2015. We excluded patients with a previous surgery 
in the same thumb or presence of another upper 
limb lesion. A minimum follow-up of 1 year was 

mandatory. As such, 6 patients were excluded : 4 
patients were lost to the follow-up and 2 patients 
had previous surgeries in the operated hand. The 
criteria for the choice of surgical procedure was 
no other than patient preference after careful and 
detailed explanation of both procedures, including 
their benefits and disadvantages. A total of 98 
patients were included in this study : 27 patients 
were submitted to trapeziectomy and abductor 
pollicis longus (APL) suspensoplasty as described 
by Sigfusson and Lundborg (group A) (22)  and 71 
patients to a CMC1 ball-and-socket arthroplasty 
(group B). 

No statistically significant differences between 
groups were found regarding their age, sex, osteo- 
arthritis severity as described by Eaton-Littler, and 
mean follow-up, as shown in table I. Mean age was 
62.01 (95% confidence interval (CI) [57.83 ;66.19]) 
years-old for group A and 62,14 (95% CI 
[60.45 ;63.84]) years-old for group B (p=0,953). 
Gender distribution was also comparable, with 
22 (81,5%) females in group A and 66 (92,9%) 
in group B (p=0,094). Only patients with stage 
Eaton II (group A : 11 patients ; group B : 30 
patients) and stage Eaton III (group A : 16 patients ; 
group B : 41 patients) osteoarthritis were found 
(p=0,892). The mean follow-up was 60.38 months 
(95% CI [54.42 ;64.32]), with nearly equivalent 
follow-up for both groups (group A : 61.71, 95% 
CI [51.28 ;72.15] ; group B : 59.87, 95% CI 
[55.91 ;63.82] ; p=0,737).

LRTI
n=27

Prosthesis
n=71

p, value

Age (years, 95% CI) 62.01 (57.83;66.19) 62.14 (60.45;63.85) .953
Gender (n, %)
          Female
          Male

22
5 

(81.5)
(18.5)

66
5

(92.9)
7.1

.094

Eaton classification (n, %)
          I
          II
          III
          IV

0
11
16
0

(0)
(40.7)
59.3)
(0)

0
30
41 
0

(0)
(42.3)
(57.7)

(0)

.892

Mean follow-up (months)

Table I. — Characteristics of the two groups

Abbreviations : LRTI : trapeziectomy with ligament reconstruction and tendon interposition ; CI : 
confidence interval.
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First carpometacarpal arthroplasty (figure 1, 2) : 
we used the prosthesis Ivory® (Memometal, Stryker 
Corporate, Kalamazoo, Michigan, USA) in all 
cases of arthroplasty replacement. This is a fully 
modular ball and socket prosthesis composed of an 
anatomical hydroxyapatite-covered metal stem, a 
double-coned hydroxyapatite-covered cup, and an 
ultra-high molecular weight (UHMW) polyethylene 
liner. As a modular implant, it is possible to choose 
between 3 neck heights (short, medium and long) 
and the neck can be fixed on the stem in different 
rotations (-30°, 0°, +30°).

The procedure begins using an anterolateral ap- 
proach do expose the CMC1. The sensory radial 
nerve branch is identified and protected. The 

abductor pollicis longus tendon is partially detached 
from its insertion on the 1st metacarpal. The capsule 
is opened longitudinally, and the base of the 1st 
metacarpal is released anterolaterally from all of its 
ligamentous and capsular attachments. All osteo-
phytes are then carefully resected, especially at the 
anterior side of the 1st metacarpal and trapezium. A 
metacarpal and trapezial surface osteotomy is then 
performed before manual reaming the metacarpal 
canal and trapezium subchondral bone. The correct 
orientation and implantation of the trapezial cup is 
checked intraoperatively under fluoroscopy. The 
smallest diameter of 9 mm is preferred in primary 
cases. After choosing the size of the implants, it 
is necessary to test tension, stability and mobility 
to decide between neck height and rotation. The 
definitive prosthesis is placed under press-fit 
fixation.

Abductor pollicis longus (APL) tendon inter-
position arthroplasty (figure 3, 4) : this technique 

Figure 1. — Pre-operative radiographs of a patient submitted 
to Ivory prosthesis.

Figure 2. — Post-operative radiographs of a patient submitted 
to Ivory prosthesis.

Figure 3. — Pre-operative radiographs of a patient submitted to 
trapeziectomy and abductor pollicis longus tendon arthroplasty.

Figure 4. — Post-operative radiographs of a patient submitted to 
trapeziectomy and abductor pollicis longus tendon arthroplasty.
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described, like, dislocation, subluxation, osteolysis 
or loosening.

Population idiosyncratic variables were tested 
at first, in order to understand group comparison 
viability, as may be seen previously in the cohort 
description. For the study variables, group compa-
rison was performed using the Pearson qui-
squared test for the categorical ones (unless cell 
counts were under 5, in which Fisher’s exact test 
was read) and parametric tests for continuous 
ones (unless Shapiro-Wilk’s test discommended 
it, in which case nonparametric tests were run). 
Statistical significance was considered for p<0.05. 
Data processing was performed using IBM SPSS 
Statistics version 21.

RESULTS

Groups didn’t significantly differ in regards 
of VAS (group A : 1.04, 95% CI [0.55 ;1.52] ; 
group B : 1.03, 95% CI [0.79 ;1.28] ; p=0.486) 
and QuickDASH score (group A : 13.72, 95% 
CI [7.11 ;20.33] ; group B : 11.76, 95% CI 
[8.56 ;14.95] ; p=0.290).

The same was verified regarding the question 
about hypothetical surgery repetition, albeit the 
small amount of negative answers : 2 (7,4%) group 
A and 11 (15,5%) group B patients, no statis-
tical differences were found (p=0.505 ; 95% CI 
[0.09 ;2.11]) (table II). Only 2 patients without 
complications answered negatively to the question. 

CMC1 arthroplasty was associated with greater 
strength when performing key-pinch (group A : 
4.44 KgF, 95% CI [3.80 ;5.09] ; group B : 5.20 KgF, 
95% CI [4.83 ;5.57] ; p=0.031) and grip (group A : 
19.25 KgF, 95% CI [18.55 ;19.97] ; group B : 22.35 
KgF, 95% CI [21.81 ;22.89] ; p<0.001).

was first described by Sigfusson and Ludborg 
(22) in 1991. A longitudinal curved dorsoradial 
incision over the trapezium is made. The branches 
of the radial nerve are protected. A distally base 
fascia-capsule flap is raised to expose the first 
carpometacarpal joint. The trapezium is removed in 
pieces or en bloc and care is taken not to damage 
the flexor carpi radialis (FCR) tendon. A distally 
based strip of the most radial part of the APL tendon 
with 6-7 cm long is prepared. The strip is inserted 
through the radial part of capsule and then through 
a cut in the FCR tendon. The strip is then pulled up 
and around one of the remaining parts of the APL 
tendon. The rest of the tendon strip is sutured into a 
roll and placed in the trapezial defect as a soft tissue 
spacer.

The thumb and wrist are immobilized in a cast 
splint for 3 weeks, with the thumb in abduction and 
opposition. Patients are referred to the rehabilitation 
department after those 3 weeks.

Preoperative x-rays were used to stage the osteo-
arthritis according to Eaton-Littler classifi-cation. 
All patients were assessed postoperatively at 2, 6 
and 12 weeks, 6 months and then annually. The 
clinical and radiological outcomes used in this study 
were assessed in the last clinical appointment, with 
minimal follow-up of 24 months for both groups. 
The Visual Analog Scale (VAS) was used to assess 
the pain level (0, absence of pain ; 10, severe pain), 
the Quick Disabilities of the Arm, Shoulder and 
Hand score (QuickDASH) was used to evaluate the 
functional results and it was asked to the patients 
if they would repeat the same surgery. Strength 
was measured using a calibrated hydraulic pinch 
gauge and calibrated hydraulic hand dynamometer. 
All clinical or radiological complications were 

LRTI
n=27

Prosthesis
n=71

p, value

Mean VAS (95% CI) 1.04 (0.55;1.52) 1.03 (0.79;1.28) .486
Mean QuikDASH (95% CI) 13.72 (7.11;20.33) 11.76 (8.56;14.95 .290
Negative answer (n, %) 2 (7.4) 11 (15.5) .505
Key-pinch (kg, 95% CI)
Grip-strength (kg, 95% CI)

4.44
19.25

(3.80;5.09)
(18.55;19.97)

5.2
22.35

(4.83;5.57)
(21.81;22.89)

<.001*
<.001*

Table II. — Functional outcomes

Abbreviations : LRTI : trapeziectomy with ligament reconstruction and tendon interposition ; VAS : Visual Analog 
Scale ; CI : Con-fidence Interval ; QuickDASH : Quick Disabilities of the Arm, Shoulder and Hand ; *significant.
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as measured by VAS, and functional outcome 
evaluated by QuickDASH score. 

Our department’s choice regarding trapeziectomy 
with LRTI falls on the procedure described by 
Sigfusson and Lundborg because we believe it is 
a technically easy procedure and therefore more 
reproducible. Like other LRTI procedures, it is very 
effective on pain relief and it has good functional 
results. However, some authors defend that patients 
treated by LRTI technique lost some pinch strength 
and have a longer recover time, most of them 
needing rehabilitation after surgery (9).

More than two thirds of advanced cases of 
CMC1 osteoarthritis have MCP hyperextension 
deformity (3) which is caused due to shortening 
of thumb and CMC1 subluxation (16). This is a 
progressive instability that can be aggravated by 
trapeziectomy procedures and become irreducible 
and, therefore, it is associated with pain and lower 
pinch strength (3,20). In this study, we had 2 cases of 
hyperextension deformity of the MCP joint among 
patients submitted to LRTI and no cases in patients 
with prosthesis. Robles-Molina et al. (21) found the 
same results and defended that prostheses seem to 
prevent secondary deformity of the MCP joint as 
these can restore the thumb height. Degeorge et 
al. (8) found that MCP hyperextension following 
trapeziectomy adversely affected pinch strength 
and that prostheses provide better stabilization of 
the postoperative hyperextension. 

In this study, although there were no clinical 
differences between groups, patients that under-
went prostheses replacement had more key-
pinch and grip-strength that patients submitted to 
trapeziectomy with LRTI. Ulrich-Vinther et al. (23), 
in a prospective study of 98 patients, demonstrated 
that prostheses resulted in faster, better pain relief 
and better functional outcome when compared with 
LRTI, without further increase in the complication 
rate. A retrospective study of 65 patients by Robles-
Molina et al. (21) compared Arpe® protheses with 
LRTI using the Burton-Pellegrini technique and 
reported similar postoperative pain relief and 
improved strength and earlier functional recovery 
with prostheses. In other 2 studies (7,25) that were 
based in same initial series of patients, the long-
term outcomes after a mean follow-up of 5.4 and 9 

The complication rate in group A was 7.14%, with 
2 patients with postoperative metacarpophalangeal 
hyperextension deformity. These 2 cases were 
managed conservatively. In group B the complication 
rate was 14.5% : 1 infection, 1 trapezium fracture, 
4 dislocations, 3 aseptic loosenings. The infection 
corresponded to an acute case 2 weeks after surgery 
that resolved after irrigation, debridement, change 
of liner and antibiotherapy. The trapezium fracture 
occurred almost one year after the surgery as a 
consequence of a fall. It was necessary to convert the 
prosthesis into a trapezectomy and LRTI. according 
to Sigfusson and Lundborg. The 4 dislocations 
occurred long after the removal of the cast and all 
patients described some type of thumb trauma. It 
was possible to carry out a closed reduction under 
sedation in all cases followed by the use of a cast 
for about 4 weeks. No further dislocation occurred 
in these patients. We considered that there was 
prosthesis aseptic loosening when a patient had pain, 
acute phase reactants were normal and osteolysis 
was observed in a plain X-ray. The 3 patients 
underwent surgical revision of the prosthesis into a 
trapezectomy and ligamentoplasty as described by 
Sigfusson and Lundborg. There were no cases of 
dysesthesia of the superficial branch of the radial 
nerve or complex regional pain syndrome in both 
groups. While there were more complications in 
group B, this result wasn’t statistically significant 
(Odds Ratio 2.05, 95% CI [0.42 ;10.03] ; p=0.502, 
Fisher’s exact test).

DISCUSSION

Although the decision of treatment technique 
was based on surgeon and patient preferences, 
there were no statistical differences between these 
2 groups regarding their age, sex, osteoarthritis 
severity as described by Eaton-Littler, and mean 
follow-up time. 

Our results demonstrate that both techniques are 
effective for the treatment of CMC1 osteoarthritis 
with Eaton stage II and III with low complication 
rates. With about 5 years of mean follow-up, we 
found no significantly difference between the 2 
techniques concerning post-operative pain relief, 
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ferences of the idiosyncratic variablesbetween the 2 
groups, this study is not a randomized clinical trial, 
so it may exist some unknown biases which may 
affect the results. 

In conclusion, there were no significant dif-
ferences in terms of clinical outcome and com-
plication rate between the trapeziectomy with 
LRTI technique as described by Sigfusson and 
Lundborg and CMC1 arthroplasty addressing 
patients with CMC1 osteoarthritis stages Eaton II 
and III. However, patients that underwent CMC1 
arthroplasty presented greater key-pinch and grip 
strengths when compared to the trapeziectomy with 
LRTI group.
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