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Background: The purpose of this retrospective study was to report and compare the outcomes of the MAIA” prosthesis and tra-
peziectomy for trapeziometacarpal osteoarthritis.

Methods: We included 92 consecutive patients (8 men, B4 women) with a mean age of 57 years (range 44-75 years) who under-
went trapeziectomy (44 patients) or trapeziometacarpal joint replacement with a MAIA® prosthesis (48 patients) for painful osteo-
arthritis. All patients were evaluated [pain, range of motion, strength, function, X-rays) by an independent examiner.

Results: The two groups of patients had comparable preoperative characteristics. At the mean follow-up of 9 years (range; 8-10),
we found a significant reduction in pain levels for each group. In the final data review, there were no significant differences in
terms of pain levels, grip strength, thumb active motion and the Quick Disabilities of the Arm, Shoulder and Hand score between
the two groups. Pinch strength and the work performance score on the Michigan Hand Questionnaire were significantly better in
the MAIA™ prosthesis group. The MAIA™ group had a shorter postoperative recovery time of 6 weeks and fewer patients required
physiotherapy. Postoperatively, the thumb column length was significantly less in the trapeziectomy group. In this group, we found
a significant decrease in the trapezial cavity height between the immediate postoperative evaluation and the final assessment,
with three patients having painful scaphometacarpal impingement. Two patients required surgical revision for symptomatic meta-
carpophalangeal joint hyperextension. In the MAIA® group, we found no implant subsidence, loosening, dislocation or fracture.
None of the implants were revised.

Conclusions: From this study, we found that the both procedures can be used as a surgical treatment for trapeziometacarpal os-

teoarthritis. The MAIA” prosthesis is a useful alternative to trapeziectomy and appears to be a reliable and effective implant in the
medium- to long-term.
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Received: Feb. 8, 2020; Revised: May 20, 2020; Accepted: Jun, 15, 2020 i e, e . A
Published anline: Feb. 3-2021 surgical treatment of trapeziometacarpal (TMC) osteoar-
Correspondence td: Lionel Athlani thritis."' Clinical results are good with significant pain
Department of Hand Surgery, Plastic and Reconstructive Surgery, Centre reduction and functional thumb range of motion (ROM).”
Chirurgical Emile Gallé, Nancy University Hospital, 49 rue Hermite, Nancy However, trapeziectomy has its disadvantages: it does
54000, France not correct the thumb’s loss of length and the recovery is
Tel: +33-3-83-85-78-58, Fax: +33-3-83-85-75-75 long."”! Moreover, surgical revision of failed cases is dif-

E-mail: lionel athlani@gmail.com



Accepted manuscript to appear in JHS

2

Anne-Charlotte Seaourt, et al. Comparison between the MAIA" Implant and Trapeziectomy

ficult,

TMC total joint arthroplasty is a more recent alterna-
tive that has a relatively short recovery time, counteracts
metacarpophalangeal (MCP) joint hyperextension and
maintains thumb length,”” The design of TMC implants
has evolved greatly in recent years, Various models are
available that incorporate different materials.” However,
there is little information on the mid- and long-term
outcomes for these implants. The main complications
are cup loosening and dislocation with various rates de-
pending on the studies.” The MAIA" prosthesis (Groupe
Lépine, GENAY 69727, France) is a modular uncement-
ed ball-and-socket hydroxyapatite-coated implant. Tof-
foli and Teissier " reported promising results with this
implant after 6 years' follow-up.

To our knowledge, there is no published study com-
paring trapeziectomy with the MAIA"™ implant at me-
dium-term, The purpose of this retrospective study was
to report and compare the outcomes of these two proce-
dures with a mean follow-up of 9 years.

METHODS

Patients

Between January 2009 and December 2011, we per-
formed surgical treatment on 110 consecutive patients
for painful advanced osteoarthritis of the TMC joint
(grades 111 and 1V to the Eaton classification'") that did
not respond to conservative treatment (analgesics, non-
steroidal anti-inflammatory drugs, orthesis). All patients
were operated at the same facility by senior surgeons.
These patients underwent TMC arthrodesis (8 patients),
trapeziectomy (49 patients) or TMC arthroplasty with
the MAIA " prosthesis (53 patients). We reviewed 92
patients (8 men, 84 women) with a mean age of 57 years
(range 44-75 years). 44 patients had a trapeziectomy
and 48 patients a MAIA" prosthesis, using same proce-
dures. None had a history of previous TMC trauma or
trapezial dysplasia, and none had undergone previous
thumb surgery. The choice of surgical technique was left
to the discretion of the surgeon and the patient; this last
received systematically a complete information on these
two procedures, their respective ins and outs, and opera-
tive suites.

The dominant side was involved in 49 (53%) cases.
Twenty-four patients (26%) were retired and 68 (74%)
were still actively working. Thirty-six patients (39%)
performed manual labour.

The study was approved by our institutional review
board. The patients were reviewed in person retrospec-

tively. After obtaining their consent, an independent
examiner (surgeon with 5 years' clinical experience) per-
formed the final ¢linical and radiographic assessments,

Maia" prosthesis

The MAIA" prosthesis (Groupe Lépine, Genay
69727, France) is a modular, cementless hydroxyapatite-
covered implant, The metacarpal stem and cup are
composed of titanium alloy and the neck is composed of
high nitrogen steel. The metacarpal stem and cup have a
double layer coating consisting of a hydroxyapatite outer
layer and a porous titanium inner layer that provides
maximal secondary stability and bone ingrowth. The
stem has an anatomical shape that follows the profile of
the first metacarpal. Four sizes of metacarpal stems are
available (7. 8, 9, and 10 mm). The hemispherical semi-
retaining metal-backed cup is designed with a flat dome
and thick rim to reinforce the press-fit effect with a poly-
ethylene liner. Four pins stabilize the cup, Three sizes
of cups (8, 9 or 10 mm) are available. The removable
neck with a 4-mm-diameter head is assembled with the
stem by a Morse taper. Three different neck lengths are
available to achieve maximal stability. The offset necks
reproduce the anatomical nonalignment of the first meta-
carpal with the centre of the trapezium,

Surgical technique and postoperative protocol

Two surgeons (minimum of 10 years’ clinical experi-
ence) performed all the operations with the patient under
regional anacsthesia and a tourniquet applied on the up-
per arm. A dorsolateral longitudinal incision was made
along the axis of the first metacarpal, centred over the
TMC joint. The joint was approached between the exten-
sor pollicis brevis and abductor pollicis longus (APL)
tendons and opened with an L-shaped capsulotomy.

For the trapeziectomy procedure, the central portion
of the trapezium was roughened longitudinally with a
rongeur until the trapezium was divided in two. Once
completed, the two halves of the trapezium were placed
in the defect, which facilitates soft tissue dissection of
the remaining halves of the trapezium and makes them
casy 1o excise. The flexor carpi radialis (FCR) tendon
was identified and protected. Next, the APL tendon
was split and partially transected approximately 3 cm
proximal to its attachment at the base of the thumb
metacarpal. The APL tendon slip was passed around the
FCR tendon and axial traction applied distally to the slip
which was sutured on the APL tendon’s metacarpal at-
tachment using PDS™ sutures (Ethicon"). This set the
thumb metacarpal in abduction and the MCP joint in
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slight flexion. Then, using the same PDS™ sutures, a
palmaris longus tendon or the remaining length of the
APL tendon slip was clamped and rolled up to create an
“anchovy™ and then placed in the trapezial cavity.

For the MAIA" prosthesis, 4 to 5 mm was removed
from the base of the first metacarpal with an oscillating
saw. The metacarpal was reamed with the instruments
provided by the manufacturer and an appropriate trial
stem was inserted. After confirming with fluoroscopy
that the trial implant was correctly positioned, the fi-
nal stem was inserted. The centre of the trapezium was
located visually and confirmed by fluoroscopy using a
temporary K-wire. Then, the trapezium was reamed. A
cup of appropriate size was impacted by press-fit. A trial
head and neck implant were inserted, the implant was
reduced, and the stability and motion were assessed. The
definitive head and neck implants were then inserted,
and the implant reduced and reassessed.

The capsule was closed with PDS™ sutures (Ethi-
con") and the skin with non-resorbable sutures. Imme-
diately following surgery, the thumb was immobilized
temporary with a volar cast for 48 to 72 hours and there-
after with a short thumb spica splint for | month. Hand
rehabilitation was started | month after the operation.

Clinical and functional evaluations

Subjective and objective data were collected. Pain
during activity was assessed preoperatively and at the fi-
nal assessment with a visual analogue scale (VAS) (score
from 0 to 10). At the final assessment, active ROM was
measured in degrees (accuracy of 1%) with a goniometer
(Prestige " Medical, Northridge, USA), grip strength (kg)
was measured with a Jamar” hydraulic hand dynamom-
cter and pinch strength with a Jamar™ hydraulic pinch

gauge (Performance Health”, Charleville-Méziéres,
France). Thumb retropulsion (score out of 4) and opposi-
tion (score out of 10) were also measured as described
by Kapandji.”’ MCP joint hyperexiension values of 30°
or less were desirable.

The functional outcomes were evaluated using
standardized questionnaires: the Quick version of the
Disabilities of the Arm, Shoulder and Hand Score
(QuickDASH) (out of 100)"" and the Michigan Hand
Questionnaire (MHQ) (out of 100)'". The patients were
asked to grade their overall satisfaction as poor, aver-
age, good, or excellent. The type of rehabilitation (self-
directed or physiotherapy), the number of physiotherapy
sessions and the time needed before resuming activities
of daily living (ADL) were also recorded. For the work-
ing patients, the time away from work was noted.

Radiographic evaluation

Each patient underwent an imaging assessment con-
sisting of standard radiographs with anteroposterior (AP)
and lateral views of the involved thumb at the preopera-
tive consultation, immediately after surgery and at the
final review,

Osteoarthritis was assessed preoperatively on ra-
diographic views using the Eaton classification."” The
scaphotrapeziotrapezoid (STT) joint was also assessed
using the Crosby classification.'” Moreover, in both
groups, we measurcd the preoperative height of the
trapezium and the pre- and postoperative length of the
thumb column (accuracy | mm) (Fig. 1A and 1B).

Postoperatively, we evaluated the height of the trape-
zial cavity in the trapeziectomy group (accuracy | mm)
(Fig. 1C). In the MAIA" group, the corresponding radio-
graphs were assessed for cup or stem subsidence, peri-

Fig. 1. Radiographic measurements on stardard radiographs with AP and lateral views. {A) Evaluation of trapezium height, in mm, on AP view. (B) Evalu-
ation of thumb column fength, in mm, on strict |ateral view. (C) Evaluation of trapezial cavity height after trapeziectomy, in mm, on AP view. (D) Evaluation
of cup subsidence by comparing the A/B ratio in % on AP views immediately after surgery and at the time of review. (E} Evaluation of stem subsidence by
comparing the C/D ratio in % on strict lateral views immediately after surgery and at the time of review. A difference of more than 25% was indicative of

implant subsidence.
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prosthetic radiolucent lines and other signs of osteolysis,
implant fracture, wear of the polyethylene component,
periprosthetic ossification, prosthetic dislocation or sub-
luxation, and STT joint osteoarthritis. Subsidence was
evaluated by comparing the A/B ratio in % on AP views
(cup) and the C/D ratio in % on strict lateral views (stem),
immediately after surgery and at the final assessment
(Fig. 1D and 1E). We considered a difference of more
than 25% as indicative of implant subsidence.'”

Statistical analysis

Quantitative variables were described by their mean
and confidence interval. Qualitative variables were de-
scribed by their counts and percentages. The Student’s
t-test was applied for between-group comparisons of
continuous data. The Pearson’s Chi-squared test and
Fisher's exact test were used to compare categorical
data. The significance level was set at p< 0.05, Survival
rate (without further surgery) was estimated using the
Kaplan-Meier method,

RESULTS

The two groups of patients had comparable preopera-
tive characteristics without significant differences (p >
0.05) (Table 1). The mean follow-up was 9 years (range:
8-10 years) for both groups.

The surgical wound had healed in all patients after
2 weeks. Hand rehabilitation was initiated at 1 month
postoperative in all patients. In the trapeziectomy group,
89% of patients had physiotherapy while 58% did in the
MAIA" group (p < 0.01). On average, 20 sessions (range:
0-40) were performed in the trapeziectomy group and 10
sessions (range: 0-25) in the MAIA™ group. All patients
resumed their ADL after a mean of 3 weeks. The time
away from work was significantly shorter (6 weeks) for
the MAIA" group (p < 0.01) (Table 2).

Table 1. Patient Characteristics

®
Characteristics T;:'upu":' Eﬁ"ﬂr MA'A 5?“" 2
Age (years + SD) 58:9 56+5 0.16
Gender F/M 39/5 45/3 047
Dominant side (%) 24 (55%) 25 (52%) 0.98
Patients actively working (%) 31 (71%) 37 (77%) 049
Patients perfarming manual 20 (45%) 16 {33%) 0.09
|abour (%)
Patients retired (%) 13{30%) 11 (23%) 0.49

SD: standard deviation, F: female, M: male.

Clinical outcomes

The clinical outcomes are listed in Table 2. For both
groups, the pain levels were significantly reduced at the
follow-up (p < 0.01). There were no significant differ-
ences (p > 0.05) between the two groups in terms of pain
level, grip strength, thumb active ROM, opposition and
retropulsion scores, the QuickDASH and MHQ (final)
scores. The pinch strength and the MHQ work perfor-
mance score were significantly better in the MATA"
group (p < 0.01). In the trapeziectomy group, 3 patients
had 30° or more MCP joint hyperextension while no
patients did in the MAIA" group. In terms of the overall
satisfaction, all patients in the two groups said the out-
come was “good” or “excellent™.

Table 2. Comparisan of Outcomes between the Two Groups

Trapeziectom MAIA® roup
T n=28} g

group (n =44
Rehabilitation (n); 39/5 28/20 <0.01*
physiotherapy/self-directed
Time before resuming 3:02 3:02 040
ADL (weeks)
Time away from work (weeks) 1416 8:21 <0.0m*
Preoperative pain on VAS (/10) 15+05 79+04 0.20
Postoperative pain in VAS (/10)  0.9:04 09:03 0.78
Grip strength (kg) 1:22 23:28 0.30
Pinch strength (kg) 3086 505 <0.01*
TMC radial abduction (*) 44:24 4715 0.18
TMC palmar abduction (%) 38/19 112 on
Opposition scare (/10) 100 10=0 0.09
Retropulsion score (/4) 3+03 3+02 0.10
MCP joint hyperextension 3 0 0.06
>30° n)
QuickDASH (/100) 2345+55 213656 059
MHQ final score (/100) 80«44 81+45 096
MHQ overall hand function 7951 7857 092
(100}
MHQ activities of dally living 80+67 81+6.3 0.93
(/100
MHQ work parformance (/100) 6780 81+66 <0.01*
MHQ pain {100} 2B+58 22+53 0.09
MHQ aesthetics |/100) 95+33 94+37 057
MHQ satisfaction with hand 77+55 7649 0.77
function (/100)

The data shown are mean values + confidence interval (e = 95%).
*Significantly less than 0.05.

ADL: activities of daily living, VAS: visual analogue scale, TMC:
trapeziometacarpal, MCP: metacarpophalangeal, QuickDASH: The Quick
version of the Disabilities of the Arm, Shoulder and Hand Score, MHO:
Michigan Hand Questionnaire.
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Radiographic outcomes

Osteoarthritis was Eaton grade 11T and IV in 84% and
16% of patients in the trapeziectomy group; 92% and 8%
in the MAIA" group (p= 0.34).

In the trapeziectomy group, the STT joint was Crosby
grade 0 in 13%, I in 32% and III in 55%. In the MAIA®
group, 79% of STT joints were grade 0 and 21% were
grade | (p < 0.01).

Preoperatively. there was no significant difference
between the two groups in terms of trapezium height
(12 %2 mmand 13 = 1.4 mm, p = 0.19) and thumb col-
umn length (56 = 5.4 mm and 56 = 3.2 mm. p = 0.39).
Postoperatively, thumb column length was significantly
decreased in the trapeziectomy group (46 = 3.4 mm, p

0.64).

In the trapeziectomy group., the height of the trapezial
cavity decreased significantly between the immediate
postoperative evaluation and the final assessment (7 + 1.1
mm and 4 + 1.4 mm, p <0.01).

In the MAIA" group, there were no signs of implant
subsidence, periprosthetic radiolucent lines, implant
fracture or polyethylene wear at the final assessment (Fig.
2). Thirteen patients had small asymptomatic peripros-
thetic ossifications necar the joint. None of the implants
were dislocated or subluxed. At the time of review, two
patients had developed asymptomatic STT joint arthritis.

Complications and surgical revisions

There were no cases of wound dehiscence or infec-
tion. No patients reported symptoms of complex regional
pain syndrome.

In the trapeziectomy group, one patient had tendinitis
of the flexor carpi radialis treated with a corticosteroid

injection. Two patients required surgical revision for
symptomatic MCP joint hyperextension within 2 years
of surgery: volar capsulodesis was performed. Those
patients’ VAS went from 6 to 0 and the deformity was
corrected. Furthermore, three patients had painful scaph-
ometacarpal impingement, but none wished to undergo
another surgical procedure (Fig. 3).

In the MAIA" group, one patient had de Quervain’s
tenosynovitis treated with a corticosteroid injection.
Another patient required surgical revision during the 1st
postoperative year because of a symplomatic osteophyte
on the medial hom of the trapezium. At the time of re-
view, no recurrence was present. No implant components
were revised.

Fig. 3. Radiographs showing a case of a scaphometacarpal impingement
at 9 years’ follow-up after a trapeziectomy.

Fig. 2. (A) Radiographs of a right thumb with Eaton grade Il osteoarthritis. (B) Radiographs immediately after implantation of a MAIA ™ prosthesis. (C)

Radiographs at 10 years” follow-up.
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The survival rate without reoperation was 95% in the
trapeziectomy group and 98% in the MAIA" group.

DISCUSSION

At a mean follow-up of 9 years, we found no signifi-
cant differences in terms of pain levels, grip strength,
thumb ROM and the QuickDASH or MH(Q) (final) scores
between patients who underwent trapeziectomy and pa-
tients who underwent arthroplasty with a MAIA " pros-
thesis. However, the pinch strength and the MHQ work
performance score were significantly better in patients
with the MAIA® prosthesis.

There are few published studies comparing the
outcomes of trapeziectomy and TMC total joint arthro-
plasty.**'"* The sample size and the average follow-up
of these studies were typically less than in ours. Jager et
al.” had an average follow-up of 6 months and Ulrich-
Vinther et al.” of 12 months. The mean was 24 months
for De Smet et al.,”” Santos et al.,"” Craik et al.”" and
Thorkildsen and Rokkum'” while it was 60 months for
Vandenberghe et al.™ and Robles-Molina et al.™' In our
study, we had two groups with comparable characteris-
tics and similar sizes. Moreover, the mean follow-up was
the same between groups and nearly 10 years.

Nevertheless, our clinical and functional resulis were
comparable to those of other published studies. De Smet
et al.,'" Santos et al.,"” Craik et al.”"" and Vandenberghe
et al.™ reported pain levels, active motion and Quick-
DASH scores that did not differ significantly between
groups. Thorkildsen and Rokkum,'” De Smet et al.,"
Ulrich-Vinther et al.,” Jager et al.”’ and Robles-Molina
et al.™ found better pinch strength in the patients who
received a prosthesis. The pinch strength was higher
17% for Thorkildsen and Rokkum,'” 15% for De Smet
et al.," 50% for Ulrich-Vinther et al.” and Jager et
al.,” and 41% for Robles-Molina et al.™ In our study.
we found a 40% higher value in the group prosthesis.
Furthermore, Ulrich-Vinther et al.," Santos et al."” and
Craik et al.™ found a shorter postoperative recovery time
in the patients who received a prosthesis. The time sav-
ings was on average 6 weeks for Ulrich-Vinther et al.”
and 4.5 weeks for Santos et al."”” and Craik et al.*" This
was comparable to our study with a significantly shorter
time away from work of 6 weeks for the MAIA® group
and fewer patients requiring physiotherapy. Thereby,
although the initial cost of the implant is higher, it could
allow significant savings on postoperative costs shifting
also the debate into the field of public health.

Only Jager et al.”’ has previously compared trapezi-

ectomy with the MAIA® implant. While the trends were
like our study, their samples size was smaller (27 vs 47)
and the mean follow-up was only 6 months.

According to Degeorge et al, TMC total joint ar-
throplasty provides a better MCP joint stabilization by
restoring thumb length, than the trapeziectomy. In their
comparative study, patients with postoperative MCP
hyperextension had a significant lower grip and pinch
strength compared with patients without MCP hyperex-
tension. The authors reported a greater reduction of the
MCP hyperextension in all hyperextension subgroups,
especially hypertension > 30°, with the TMC total joint
arthroplasty than with the trapeziectomy. Their radio-
graphic analysis showed patients with postoperative
MCP hyperextension had a significant lower thumb
height than patient without MCP hyperextension. We
confirmed these findings with a significant decrease in
thumb column length in the trapeziectomy group but
not in the MAIA® group. Moreover. the height of the
residual trapezial cavity was significantly decrcased at
the final assessment and three patients had scaphometa-
carpal impingement. In this group. three patients had
30° or more MCP joint hyperextension and two patients
required surgical revision.

In our study, the MAIA" prothesis provided signifi-
cant pain reduction and good thumb ROM. These clini-
cal outcomes are comparable to published studies on
the MAIA" implant at a mean follow-up of 3.5 years for
Kubat et al.,” 5 years for Andrzejewski and Ledoux™
and 6 years for Toffoli and Tessier."”” We found no im-
plant subsidence, loosening. dislocation or fracture, and
no implants were revised. In these other studies. the
incidence of complications was relatively low. Kubat et
al.™ reported implant dislocation in 1 out of 36 cases,
Andrzejewski and Ledoux™ reported it in 7 out of 113,
and Toffoli and Tessier'" in | out of 96 cases. Kubat et
al.™ had a cup loosening rate of 3%. Andrzejewski and
Ledoux™ of 2% and Toffoli and Tessier'” of 4%. These
cases required surgical revision.

Our study has its limitations. Since it was a retro-
spective study, we had no preoperative data on strength
or ROM. Sccondly, we had small number of patients in
cach group. although the sample size was consistent with
other published studies.

Despite the mean age of our patients (trapeziectomy
group: 58 £ 9 years and MAIA® group: 56 + 5 years),
we cannot gencralize our results to younger patients
who have high work demands. Nevertheless, a large
share of our patients was actively working (71% in the
trapeziectomy group and 77% in the MAIA" group) and
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many performed manual labour (45% in the trapeziec-
tomy group and 33% in the MAIA™ group). Because of
the shorter time away from work and better MHQ work
performance score, we believe the MAIA" prosthesis is
suited to these patients. Importantly, we found no radio-
logical complications related to the implant components
at mean 9 years' follow-up.

Trapeziectomy remains the gold standard for the
surgical treatment of TMC joint osteoarthritis.'’ While
the failure rate of trapeziectomy is low, revision of
failed cases is difficult. Moreover, failed TMC joint ar-
throplasty can successfully be converted to a secondary
trapeziectomy with comparable results to primary trape-
ziectomy.™

Our study confirms the good clinical outcomes of tra-
peziectomy and the MAIA" prosthesis on a medium- to
long-term basis. This prosthesis is a useful alternative to
trapeziectomy and yields good patient satisfaction with a
relatively short postoperative recovery and maintains the
thumb column length, which probably explains the bet-
ter pinch strength.

ACKNOWLEDGMENTS

The authors wish to thank Dr. Joanne Archambault
for English language support.

CONFLICT OF INTEREST

The authors declared no potential conflicts of in-
terest with respect to the research, authorship, and/or
publication of this article. None of the authors received
payments or services, either directly or indirectly (i.e.,
via his or her institution), from a third party in support
of any aspect of this work. No author has had any other
relationships, or has engaged in any other activities, that
could be perceived to influence or have the potential
to influence what is written in this work. The complete
Disclosures of Potential Conflicts of Interest submitted
by authors are always provided with the online version
of the article.

FUNDING

The authors state that this work has not received any
funding.

INFORMED CONSENT

All patients gave their informed consent for this

study.
INSTITUTIONAL REVIEW BOARD

This study was approved by our institutional review
board.

REFERENCES

I. Vermeulen GM, Slijper H, Feitz R, Hovius SER, Moojen
TM et al. Surgical management of primary thumb carpo-
metacarpal osteoarthritis: a systematic review. J Hand Surg
Am. 2011:36(1):157-69,

2. Wajon A, Vinycomb T, Carr E, Edmunds I, Ada L. WITH-
DRAWN: Surgery for thumb (trapeziometacarpal joint) os-
teoarthritis. Cochrane Database Syst Rev. 2017:4:CD00463 1.

3. Salem H, Davis TRC. Six years outcome excision of the
trapezium for trapeziometacarpal joint osteoarthritis: is
it improved by ligament reconstruction and temporary
Kirschner wire insertion? J Hand Surg Eur. 2012:37(3):211-
9,

4. Ulrich-Vinther M, Puggaard H, Lange B. Prospective
1-year follow-up study comparing joint prosthesis with ten-
don interposition arthroplasty in treatment of trapeziometa-
carpal osteoarthritis. ] Hand Surg Am. 2008;33(8): 1369-77.

5. Vadstrup LS, Schou L, Boeckstyns MH. Basal joint osteo-
arthritis of the thumb treated with Weilby arthroplasty: a
prospective study on the early postoperative course of 106
consecutive cases. ] Hand Surg Eur Vol. 2009:34(4):503-5.

6. Jager T, Barbary S, Dap F, Dautel G. Evaluation of post-
operative pain and early functional results in the treatment
of carpometacarpal joint arthritis. Comparative prospective
study of trapeziectomy vs. MAIA" prosthesis in 74 female
patients. Chir Main. 2013:32(2):55-62.

7. Degeorge B, Dagneaux L, Andrin J, Lazerges C, Coulet B
¢t al. Do trapeziometacarpal prosthesis provide better meta-
carpophalangeal stability than trapeziectomy and ligamen-
toplasty? Orthop Traumatol Surg Res. 2018:104(7):1095-
100.

8. Huang K, Hollevoet N, Giddins G. Thumb carpometacarpal
joint total arthroplasty: a systematic review. J Hand Surg
Eur. 2015:40(4):338-50.

9. Tchurukdichian A. Gerenton B, Moris V, See L-A. Stivala
A, Guillier D. Outcomes of double-mobility prosthesis in
trapeziometacarpal joint arthritis with a minimal 3 years of
follow-up: an advantage for implant stability. Hand (N Y).
2019:4:1558944719855690.

. Toffoli A, Teissier J. MATA trapeziometacarpal joint arthro-
plasty: clinical and radiological outcomes of 80 patients with
more than 6 years of follow-up. J Hand Surg Am. 2017;:42(10):



Accepted manuscript to appear in JHS

8

13.

14,

1.

16.

17.

18.

19.

Anne-Charlotte Seaourt, et al. Comparison between the MAIA® Implant and Trapeziectomy

838.c1-838.c8.
Eaton RG, Glickel SZ. Trapeziométacarpal osteoarthritis:

Staging as a rationale for treatment. Hand Clin. 1987;3(4):
455-69.

. Kapandji A. Clinical test of apposition and counter-apposi-

tion of the thumb. Ann Chir Main. 1986;5(1):67-73.

Hudak PL, Amadio PC, Bombardier C. Development of an
upper extremity outcome measure: the QDASH (disabilitics
of the arm, shoulder and hand), The Upper Extremity Col-
laborative Group (UECG). Am J Ind Med. 1996;29(6):602-
8.

Chung KC, Pillsbury MS, Walters MR, Hayward RA. Reli-
ability and validity testing of the Michigan Hand Outcomes
Questionnaire. J Hand Surg Am. 1998;23(4):575-87.
Crosby EB. Linscheid RL, Dobyns JH. Scaphotrapezial
trapezoidal arthrosis. J Hand Surg. 1978:3(3):223-34,
Martins A, Charbonnel S, Lecomte F, Athlani L. The Moovis"
implant for trapeziometacarpal osteoarthritis: results after 2 1o
6 years. ] Hand Surg Eur Vol. 2020;21:1753193420901435.
Thorkildsen RD, Rekkum M. Trapeziectomy with LRTI or
joint replacement for CMCI arthritis, a randomised con-
trolled trial. J Plast Surg Hand Surg. 2019;53(6):361-369.
De Smet L, Sioen W, Spacpen D. Changes in key pinch
strength after excision of the trapezium and total joint ar-
throplasty. J Hand Surg Br. 2004:29(1):40-1.

Santos C, Pereira MA, Silva LF, Claro RM, Trigueiros MN,
da Silva JC, Surgical treatment of rhizarthrosis: trapeziec-

23.

24

25.

tomy with or without ligamentoplasty versus total prosthe-
sis. Rev Bras Ortop. 2015:46(1 ):83-6.

. Vandenberghe L, Degreef |, Didden K, Fiews S, De Smet

L. Long term outcome of trapeziectomy with ligament re-
construction/tendon interposition versus thumb basal joint
prosthesis. J Hand Surg Eur. 2013;38(8):839-43,

. Craik JD, Glasgow S, Andren J, Sims M, Mansouri R,

Sharma R, et al. Early Results of the ARPE Arthroplasty
Versus Trapeziectomy for the Treatment of Thumb Carpo-
metacarpal Joint Osteoarthritis. J Hand Surg Asian-Pacific.
2017;22(4):472-8.

. Robles-Molina MJ, Lopez-Caba F, Gomez-Sinchez RC et

al. Trapeziectomy with ligament reconstruction and tendon
Interposition versus a trapeziometacarpal prosthesis for the
treatment of thumb basal joint osteoarthritis. Orthopedics.
2017;40(4):681-6.

Kubit P, Trtik L. Maia trapeziometacarpal implant for
treatment of advanced osteoarthritis of the basal joint of the
thumb. Acta Chir Orthop Traumatol Cech. 2012:79(6):520-
i

Andrzejewski A, Ledoux P. Maia® trapeziometacarpal joint
arthroplasty: Survival and clinical outcomes at 5 years’
follow-up. Hand Surg Rehabil. 2019:38(3):169-173.
Kaszap B, Daecke W, Jung M. Outcome comparison of
primary trapeziectomy versus secondary trapeziectomy fol-
lowing failed total trapeziometacarpal joint replacement. J
Hand Surg Am. 2013;38(5):863-871.



