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Introduction

Prevalence of trapeziometacarpal (TMC) joint arthritis is 
high in the general population (29%-76%) and symptomatic 
in 6% of the cases, particularly in menopausal women.1,2 
Surgery is considered after failure of nonsurgical modalities 
to relieve pain symptoms or deformity associated with 
TMC joint’s osteoarthritis (OA).

Trapeziectomy for TMC joint OA was first described 65 
years ago by Gervis.3 Trapeziectomy, with or without ten-
don interposition, or suspension arthroplasty, remains the 
most widely used surgical procedure because of its effi-
ciency in pain relief.4,5 However, postoperative recovery 
and long-term results (deformity, lack of strength, etc.) are 
the main limits to this approach.6,7 That is why TMC pros-
thesis is attractive, since rehabilitation and strength recov-
ery are obtained faster after the procedure and last longer.8,9 
Currently, survival rate of thumb prosthesis increases with 
each new generation of prosthesis, but dislocation was one 
of the obstacles for a wider use.10 The main hypothesis of 
this study was that the TMC total-joint replacement with a 

double-mobility prosthesis could reduce the rate of disloca-
tion.

We assessed the clinical and radiological outcomes of 
TMC total-joint replacement with double-mobility prosthe-
sis in patients with TMC joint OA with a minimal of 3 years 
follow-up.

Materials and Methods

Patients

This two-center prospective study involved patients who 
underwent double-mobility TMC prosthesis implantation 
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Abstract
Background: New generation of total trapeziometacarpal joint prosthesis using double mobility concept has been used 
for several years. The aim of this study was to evaluate the dislocation rate with this implant after a minimal 3 years of 
follow-up.
Methods: From September 2013 to August 2015, 200 trapeziometacarpal prostheses were implanted in 179 patients. 
Clinico-radiological follow-up was performed with an average of 48.2 months (36-60 months). Survival rate and dislocation 
rate were analyzed. Loosening of the implants and other intercurrent events were noticed.
Results: Visual analog scale, Quick-DASH, strengths and range of motion improved significantly. We report a survival rate 
of 97% with only 0.5% of dislocation of prosthesis at 48 months of follow-up. Intercurrent events rate were similar to the 
ones found in literature or other studies.
Conclusions: After a minimal of 3 years of follow-up, prosthesis with double mobility seemed to bring better stability in 
implant for thumb prosthetic replacement.
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from September 2013 to August 2015, with a minimum of 3 
years of follow-up (average 48.2 months, range 36-60). 
Indications for the procedure were painful TMC joint OA 
affecting activities of daily living. Failures after a minimum 
of 6 months of non-surgical treatment including immobili-
zation, systemic anti-inflammatories, or corticosteroid 
injections were necessary before a surgical treatment. Pre-
operative radiography assessed TMC OA stage according to 
the Dell classification and the median height of the trape-
zium thanks to Saffar-Goffin index on ability of trapezium 
cup implantation. If both hands were affected, the most 
painful side was operated first and a delay of 6 months was 
observed before the second thumb surgery. The exclusion 
criteria were as follows: past history of surgical implant into 
TMC joint (pyrocarbon implant), height of trapezium <8 
mm, patient <40 years of age, and uncontrolled evolution of 
OA. Informed consent was obtained from all individual par-
ticipants included in the study.

Prosthesis Description

The Moovis TMC prosthesis (Stryker European Holdings I, 
LLC) is a dual-motion, ball socket type, no-stained, modu-
lar, cementless hydroxyapatite-coated implant. The modu-
lar implant neck is made of high-nitrogen-content steel. 
Trapezial cup and metacarpal stem components have a dou-
ble layer coating with a hydroxyapatite upper layer and a 
porous titanium lower layer that provide maximal second-
ary stability and bone ingrowth.

Only one size of trapezium implant is commercialized 
(diameter of 9 mm and height of 6.5 mm). This trapezium 
implant is composed with mobile polyethylene insert hing-
ing on steel cup in the bone. The second axis of motion is 
between the neck of the prosthesis and the mobile polyeth-
ylene inserted in the cup. There are no pins on the cup for 
stabilization. The theoretical range of motion is 110°.

Three different lengths of implant neck (small (S), 
medium (M), and large (L)) are available to provide maxi-
mal stability and avoid impingement or mechanical con-
flicts. The metacarpal stem was initially Electra® implant 
(Stryker European Holdings I, LLC).

Operative Technique

The intervention, always performed by experienced sur-
geon, was carried out under regional anesthesia and with 
a pneumatic tourniquet on the arm (250 mmHg). The sur-
gical way was antero-lateral approach focus on the 
trapezo-metacarpal joint space and to avoid damaging the 
dorsal branch of the radial sensory nerve (Figure 1).

We performed a disinsertion of the abductor pollicis lon-
gus and the proximal part of thenarian muscles that stay in 
continuity. A capsulo-ligamentar flap at the dorsal side of 
the TMC joint was performed. A minimal resection of the 

metacarpal base was performed with resection of osteo-
phytes, and it was freed from capsularligament attachments. 
The definitive metacarpal stem size was chosen.

Trapezium was prepared with manual bone burrs after 
resection of the articular surface. The definitive implants 
were inserted (Figure 2). The tendon of abductor pollicis 
longus was reinserted with transosseous absorbable 0 
sutures. The surgical wound was closed with or without suc-
tion drain. An immediate postoperative x-ray was done. 
After surgery, the wrist and the thumb were not immobilized 
(no cast or splint). The dressing was removed after 2 weeks. 
Normal activities were encouraged as soon as possible. No 
physiotherapy and no specific exercises were advised.

Follow-Up

Clinico-radiological follow-up was standardized for each 
patient: preoperative consultation, postoperative consultations 
at 1, 3, 6 and 12 months, and every year thereafter (Figures 3 
and 4).

Postoperative results were compared with the contra-
lateral thumb and with the preoperative data. Only one 
investigator for two centers, distinct from the operators, 
performed clinical and radiological assessments in order to 
avoid biases.

Figure 1. Surgical approach.

Figure 2. Peri-operative view of double-mobility prosthesis.
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Main Assessment

The primary outcome of this study was the incidence of 
postoperative TMC prosthetic dislocation.

Declarative Assessment

Declarative evaluation assessed the following:

•• Age, sex, hand laterality, in activity or retired;
•• Daily painful sensation with visual analog scale 

(VAS);
•• Quick Disabilities of the Arm, Shoulder, and Hand 

(Quick-DASH) questionnaire;
•• Time of convalescence between surgery and recov-

ery with usual activities or normal function with the 
operated hand.

Clinical Assessment

Clinical evaluation assessed measurements of the grip 
strength with Jamar dynamometer (Asimov Engineering, 
Los Angeles, CA), pinch strength measured with Key-grip 
(Preston, Clifton, NJ) and mobility with Kapandji opposi-
tion scale. Each value was compared with the nonoperative 
side data.

Radiographic Assessment

An independent radiologist analyzed the files. At the time 
of pre- and postoperative evaluation, frontal and profile 
views of the TMC joint were obtained as described by 
Kapandji and ideally performed in the same center. Another 
radiologist was solicited in case of doubt.

The fracture of trapezium, the apparition of component 
loosening (peri-prosthetic radiolucent lines), implants dis-
placement (the threshold criteria were set at a value over of 
1 mm) and heterotopic ossifications were compared with 
previous X-rays.

Intercurrent Event Assessment

Every postoperative event and time of occurrence was 
recorded: trapezium fracture, prosthesis dislocation, 
 sensitive radial nerve paresthesia, carpal tunnel syn-
drome, complex regional pain syndrome and Quervain’s 
disease.

Statistical Analysis

Differences between pre- and postoperative data were ana-
lyzed by student t test or a Wilcoxon non-parametric test. 
Survival without iterative surgery or reoperation was esti-
mated with the Kaplan-Meier method. Statistical signifi-
cance was defined at P less than .05.

Results

In total, 179 patients were included, corresponding to 200 
procedures with double mobility TMC prostheses implanted 
from September 2013 to August 2015. Seventeen patients 
had implants in both hands. Overall, four patients were lost 
to follow-up: one died and three could not be contacted. 

Figure 3. Postoperative X-ray at 1 month.

Figure 4. Postoperative X-ray at 60 months.
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Only one TMC prosthesis dislocation happened at 5 postop-
erative months.

Patient Characteristics

Most patients were women (n = 142; 79%). Mean age at 
the time of surgery was 66 years (range: 40-92 years). In all, 
124 patients were retired (69%) and 55 patients were in 
activity. The dominant hand was operated for 108 patients 
(54%). Average follow-up was 48.2 months (range: 36-60).

Preoperative Radiographic Assessment

According to the Dell radiological classification, 98 TMC 
joint cases were graded III (49%), 97 were graded II 
(48.5%), and 5 were graded IV (2.5%). Radiological mean 
height of the trapezium was 10.6 ± 1.9 mm in women com-
pared to 12.6 ± 2.1 mm in men (P < .05).

Clinical Assessment

Results of clinical assessment are summarized in Table 1.
All patients had significant daily pain relief (P < .02) 

after the surgery (1-48 months). Their average postopera-
tive QuickDASH score at 48 months was 35 (25-45) with a 
significant improvement comparative to preoperative mea-
sures (P < .05). After 48 months of follow-up, mean 
Kapandji opposition score was 9.1 of 10 (7-10). Average 
Key grip and pinch strength were 7.5 (5.1-9.7) and 26.8 
(18.1-47.4), respectively. Among the 55 patients who were 
working, all returned to work within 3 months.

Radiographic Results

There was no radiographic abnormalities except for one 
patient who had a trapezium bone fracture 4 months post 
surgery after a hand trauma. Another patient had a post-
operative TMC prosthetic dislocation 5 months after the 
surgery. X rays featured a shifting of the metacarpal 
implant. Sinking of metacarpal stem was observed with-
out loosening. An open surgical reduction was per-
formed, the prosthesis neck was replaced with a bigger 

size without metacarpal stem removing. Indeed, this 
implant was completely fixed. No polyethylene wear was 
observed.

Postoperative Events

Dislocation, loosening, and infection represented postoper-
ative complications. Other events were considered as inter-
current events (trapezium failure, carpal tunnel syndrome, 
sensitive superficial radial nerve paresthesia, complex 
regional pain syndrome and Quervain Disease).

We observed 6 (3%) estimated prosthesis failures, and 
the estimated implant 3-year survival rate (Kaplan-Meier 
method, intent- to -treat analysis) was 97%. One TMC pros-
thesis dislocation happened at 5 postoperative months 
imposing a prosthetic neck substitution. We had no cases of 
infection in our study.

A trapezium fracture with implant occurred at 4 post-
operative months. This case has benefited of a secondary 
trapeziectomy. Four patients were lost to follow-up. Most 
frequent postoperative events (Table 2) were carpal tun-
nel syndrome (n = 8) and sensitive superficial radial 
nerve paresthesia (n = 4) that healed spontaneously. 
(Everyone has declined spontaneously or was operated 
after 6 months of evolution). Two patients had complex 
regional pain syndrome that fully recovered 18 months 
later.

Discussion

We report a survival rate of 97% with only 0.5% of prosthe-
sis dislocation after 3 years of follow-up. This result is sim-
ilar to those reported by other authors10: Dehl et al11 reported 
a 10-year survival rate of 86.8% for Rubis II prosthesis, 
91% for Roseland prosthesis with Semere et al,12 93.9% for 
ARPE prosthesis with Martin-Ferrero13 and 97% with 
Vander Eecken et al.14

Indeed, total TMC joint arthroplasty results equal other 
surgical procedures such as trapeziectomy with tendon 
interposition and/or ligament reconstruction.6,15 Trapeziec-
tomy is considered as the gold standard procedure for the 
treatment of TMC joint OA. Trapeziectomy with or without 
ligament reconstruction and tendon interposition has a 

Table 1. Clinical Results.

Criteria
Preopérative 

values
Postoperative 

values at 48 months P value
Controlateral 

side
P value postoperative 

versus controlateral side

Pain—VAS: 0-10) (mean) 6.2 (3-10) 0.76 (3-8) <.05 — —
QuickDASH/100 (mean) 79.3 (31-80) 35 (25-45) .02 — —
Grip Strength—kg (mean) 18.2 (7-29) 26.8 (18-47.5) <.05 26.1(17-49) 0.76
Key pinch, kg (mean) 4.2 (2-6.5) 7.5 (5-9.5) <.05 7.7 (5-10) 0.83
Kapandji opposition scale /10 (mean) 5.46 (3-10) 9.1 (7-10) <.05 — —

VAS: visual analog scale.
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lower rate of revision surgery.4,5 But the restoration of func-
tional range of motion and strength, and pain relief were 
already demonstrated for the prosthesis and similar to other 
studies,16,17 particularly in laborers.8 These improvements 
are significantly quicker with TMC joint arthroplasty than 
trapeziectomy 6 months after surgery.17 Ulrich-Vinther 
et al18 obtained comparable results after 1 year of follow-up. 
After this period, the differences are not significant.

TMC arthrodesis was efficient on pain relief or strength 
but limited the mobility of the thumb, with the stimulation 
of scaphoid-trapezium-trapezoid (STT) and metacarpopha-
langeal joint arthritis.19 The pyrocarbon interposition in 
trapezo-metacarpal space contributes to maintaining the tra-
pezium height, without functional improvement but with a 
higher risk of displacing.20

Treatment of coexisting STT joint OAs is still a crucial 
topic of debate between trapeziectomy and prosthetic 
arthroplasty.21,22 However, no correlations between radio-
logical STT and TMC joint arthritis and clinical symptoms 
are reported.23 TMC joint replacement may be sufficient in 
order to relieve pain and improve the function without spe-
cific treatment of STT joint arthritis.

The preoperative deformity of the thumb and the posi-
tion of the cup in trapezium are significantly associated 
with complications.24 Preservation of the trapezium corti-
ces, in order to prevent loosening,25 and intraoperative bone 
quality has to be taken into consideration.26 Dislocation and 
loosening of the cup remain the major problems with TMC 
prosthesis.27

Dislocation rate is low in our series compared to other 
series such as ARPE prosthesis in the study by Jacoulet28 
(8%), Rubis II by Maes et al29 (5%) and Maia prosthesis by 
Bricout and Rezzouk24 (4.5%). A 2% to 5% dislocation rate 
was reported in a multicenter study of the Ivory prosthesis.30 
The same tendency with Moovis prosthesis was reported 
by Roux and Dreant on 39 patients with 1 year9 and 27.5 
months31 of follow-up.

We attributed the low dislocation rate to several factors:

•• Anterolaterale surgical approach permits a complete 
release of the first metacarpal basis capsule-ligament 
insertions.

•• This surgical way offers a direct view of the trape-
zium area that facilitates the insertion of the cup per-
pendicularly to the trapezium axis

The double-mobility prosthesis offers several bene-
fits31–33:

•• An enlargement of the radius of the prosthetic head 
increases the dislocation way.

•• It offers a decrease of direct constraints on the ledge 
of the trapezium cup neck due to range of motion 
increase.

•• It reduces  the cup-loosening rate, thanks to the parti-
tion of mechanical constraints between each layer of 
the prosthesis and the bone, diminishing the disloca-
tion rate.

•• Double mobility absorbs the pressure on trapezium 
implant and primary fixation without cement is 
strong and sustainable.

Trapezium loosening results in failure of cup osseointe-
gration (early loosening) on low-quality bone or trapezium 
osteolysis (delayed loosening). The delay of surgery may be 
pejorative with intrinsic bone quality altered. Thus, the 
prosthesis indication should be set earlier during the evolu-
tion of TMC joint arthritis. The trapezium height evaluated 
with Saffar-Goffin index has to be adequate in order to con-
tain or hold the implant. Thus, the grade 4 according to the 
Dell classification isn’t a contraindication. Besides, cup 
form of the trapezium implant permits a primary fixation 
even if it is suspended.34 Like in Alnot et al,35 intraoperative 
damage of the trapezium walls and poor bone quality were 
reasons to switch to trapeziectomy. These two issues were 
not found in our series.

Table 2. Postoperative Events.

Events n (%)
Postoperative time of occurrence 

or recovery (in months)

Postoperative complications:
 Luxation of prosthesis 1 (0.5) 5
 Loosening of Trapezium 0 0
 Infectious 0 0
Postoperative intercurrent events:
 Carpal tunnel syndrome 8 (4) <6
 Complex regional pain syndrome 2 (1) <18
 Quervain’s disease 9 (4.5) <6
 Paresthesia 4 (2) <1
 Fracture of Trapezium 1 (0.5) 6
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One case of cup loosening occurred in our series, after an 
upper limb trauma. A trapezium fracture was responsible 
for prosthetic loosening. The trapezium fracture with pros-
thesis imposes a secondary trapeziectomy. In this case, a 
secondary trapeziectomy is indicated and has the same 
results than in first intention surgery.36

Goubau et al37 and Bricout and Rezzouk24 described a 
high rate of Quervain’s disease, 17% and 16%, respectively. 
This rate is higher than in our study, with no explanation for 
this difference. However, the alignment of the thumb column, 
lengthening and increased tension on adjacent structures may 
have caused these tenosynovitis cases. Reutilization of the 
hand without painful sensation may be an explanation for the 
incidence of carpal tunnel syndrome.

TMC joint arthroplasty with prosthesis is a growing 
therapeutic option: as a matter of fact, it appears beneficial 
for the patients, and prostheses have evolved and allowed 
better control of thumb replacement with fewer complica-
tions. The double mobility concept handles dislocation 
problems. Obviously, our follow-up was not long enough 
to assess long-term complications or life expectancy. A 
long-term follow-up is essential particularly after 5 years 
of follow-up.38

Ethical Approval

This study was approved by our institutional review board.

Statement of Human and Animal Rights

This article does not contain any studies with human or animal 
subjects.

Statement of Informed Consent

Informed consent was obtained from all individual participants 
included in the study.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

ORCID iDs

Alain Tchurukdichian  https://orcid.org/0000-0003-3977-8365
Vivien Moris  https://orcid.org/0000-0001-5594-2394
David Guillier  https://orcid.org/0000-0001-9815-2173

References

 1. Niu J, Zhang Y, LaValley M, et al. Symmetry and cluster-
ing of symptomatic hand osteoarthritis in elderly men and 
women: the Framingham study. Rheumatology (Oxford). 
2003;42(2):343-348.

 2. van Saase JL, van Romunde LK, Cats A, et al. Epidemiology 
of osteoarthritis: Zoetermeer survey. Comparison of radiolog-
ical osteoarthritis in a Dutch population with that in 10 other 
populations. Ann Rheum Dis. 1989;48(4):271-280.

 3. Gervis WH. Excision of the trapezium for osteoarthritis of 
the trapezio-metacarpal joint. J Bone Joint Surg Br. 1949;31: 
537-539.

 4. Sandvall BK, Cameron TE, Netscher DT, et al. Basal joint 
osteoarthritis of the thumb: ligament reconstruction and ten-
don interposition versus hematoma distraction arthroplasty. J 
Hand Surg Am. 2010;35(12):1968-1975.

 5. Gangopadhyay S, McKenna H, Burke TD, Davis TR. Five- 
to 18-year follow-up for treatment of trapeziometacarpal 
osteoarthritis: a prospective comparison of excision, tendon 
interposition, and ligament reconstruction and tendon inter-
position. J Hand Surg Am. 2012;37(3):411-417.

 6. Cebrian-Gomez R, Lizaur-Utrilla A, Sebastia-Forcada E, 
et al. Outcomes of cementless joint prosthesis versus tendon 
interposition for trapeziometacarpal osteoarthritis: a prospec-
tive study. J Hand Surg Eur Vol. 2019;44:151-158.

 7. Guardia C, Legré R, Gay A, et al. Complications des trapézec-
tomies. Chir Main. 2011;30:435-436.

 8. Wolf JM, Atroshi I, Zhou C, et al. Sick leave after surgery 
for thumb carpometacarpal osteoarthritis: a population-based 
study. J Hand Surg Am. 2018;43(5):439-447.

 9. Roux J-L, Adoue V, Diliberto M, et al. Récupération rapide 
après prothèse trapézo-métacarpienne : intérêt de la double 
mobilité associée à un ancrage primaire stable. À propos des 
100 premiers cas. Hand Surg Rehabil. 2016;35:448.

 10. Huang K, Hollevoet N, Giddins G. Thumb carpometacarpal 
joint total arthroplasty: a systematic review. J Hand Surg Eur 
Vol. 2015;40(4):338-350.

 11. Dehl M, Chelli M, Lippmann S, et al. Résultats à 10ans de 
298 prothèses trapézo-métacarpiennes Rubis II®. Chir Main. 
2014;33:436.

 12. Semere A, Vuillerme N, Corcella D, et al. Results with the 
Roseland® HAC trapeziometacarpal prosthesis after more 
than 10 years. Chir Main. 2015;34:59-66.

 13. Martin-Ferrero M. Ten-year long-term results of total joint 
arthroplasties with ARPE(R) implant in the treatment of 
trapeziometacarpal osteoarthritis. J Hand Surg Eur Vol. 
2014;39(8):826-832.

 14. Eecken SV, Vanhove W, Hollevoet N. Trapeziometacarpal 
joint replacement with the Arpe prosthesis. Acta Orthop Belg. 
2012;78(6):724-729.

 15. Robles-Molina MJ, Lopez-Caba F, Gomez-Sanchez RC, 
et al. Trapeziectomy with ligament reconstruction and ten-
don interposition versus a trapeziometacarpal prosthesis for 
the treatment of thumb basal joint osteoarthritis. Orthopedics. 
2017;40(4):e681-e686.

 16. DeSmet L, Sioen W, Spaepen D. Changes in key pinch 
strength after excision of the trapezium and total joint arthro-
plasty. J Hand Surg Br. 2004;29(1):40-41.

 17. Jager T, Dautel G. Analyse de la douleur postopératoire et 
des résultats fonctionnels précoces dans le traitement de la 
rhizarthrose. Étude prospective comparative de 74 patientes 
trapézectomie-interposition vs prothèse MAIA®. Chir Main. 
2013;32:55-62.

https://orcid.org/0000-0003-3977-8365
https://orcid.org/0000-0001-5594-2394
https://orcid.org/0000-0001-9815-2173


Tchurukdichian et al 7

 18. Ulrich-Vinther M, Puggaard H, Lange B. Prospective 
1-year follow-up study comparing joint prosthesis with 
tendon interposition arthroplasty in treatment of trapezio-
metacarpal osteoarthritis. J Hand Surg Am. 2008;33(8): 
1369-1377.

 19. Hippensteel KJ, Calfee R, Dardas AZ, et al. Functional out-
comes of thumb trapeziometacarpal arthrodesis with a locked 
plate versus ligament reconstruction and tendon interposition. 
J Hand Surg Am. 2017;42(9):685-692.

 20. Cheval D, Sauleau V, Moineau G, et al. Trapézectomie totale 
et ligamentoplastie de suspension : une interposition par un 
implant Pi2® en pyrocarbone a-t-elle un intérêt ? Chir Main. 
2013;32:169-175.

 21. Gay A-M, Cerlier A, Iniesta A, et al. Surgery for trape-
ziometacarpal osteoarthritis. Hand Surg Rehabil. 2016;35: 
238-249.

 22. Barron OA, Eaton RG. Save the trapezium: double interposi-
tion arthroplasty for the treatment of stage IV disease of the 
basal joint. J Hand Surg Am. 1998;23(2):196-204.

 23. Brown GD 3rd, Roh MS, Strauch RJ, et al. Radiography and 
visual pathology of the osteoarthritic scaphotrapezio-trape-
zoidal joint, and its relationship to trapeziometacarpal osteo-
arthritis. J Hand Surg Am. 2003;28(5):739-743.

 24. Bricout M, Rezzouk J. Complications and failures of the 
trapeziometacarpal Maia® prosthesis: a series of 156 cases. 
Hand Surg Rehabil. 2016;35:190-198.

 25. Lemoine S, Wavreille G, Alnot JY, et al. Second genera-
tion Guepar total arthroplasty of the thumb basal joint: 50 
months follow-up in 84 cases. Orthop Traumatol Surg Res. 
2009;95(1):63-69.

 26. Ochsner PE. Osteointegration of orthopaedic devices. Semin 
Immunopathol. 2011;33(3):245-256.

 27. Caekebeke P, Duerinckx J. Can surgical guidelines mini-
mize complications after Maïa® trapeziometacarpal joint 
arthroplasty with unconstrained cups? J Hand Surg Eur Vol. 
2018;43(4):420-425.

 28. Jacoulet P. Results of the ARPE trapezometacarpal prosthe-
sis: a retrospective study of 37 cases. Chir Main. 2005;24(1): 
24-28.

 29. Maes C, Dunaud J-L, Moughabghab M, et al. Résultats 
à plus de cinq ans du traitement de la rhizarthrose par la 
prothèse Rubis II. À propos de 118 implantations. Chir 
Main.2010;29(6):360-365. 30. Goubeau, et al. 
La prothèses IVORY® : résultats à plus de cinq ans de recul. 
Etude multicentrique. Chir Main. 2011;30:55-58.

 31. Dreant N, Poumellec M-A. Total thumb carpometacarpal joint 
arthroplasty: a retrospective functional study of 28 MOOVIS 
prostheses. Hand (N Y). 2019;14(1):59-65.

 32. Caton J, Aslanian T, Prudhon JL, et al. La cupule à double 
mobilité: une nouvelle révolution technique dans la pro-
thèse totale de hanche. Académie Nationale De Chirurgie. 
2016;15(1):4–10.

 33. Lussiez B. Place of Trapezio-Metacarpal Prosthesis in 
Surgical Treatment of Carpo-Metacarpal Arthritis. Académie 
Nationale De Chirurgie. 2017;16(1):11-16.

 34. Bruyère Garnier K, Dumas R, Rumelhart C, et al. Comparaison 
de l’ancrage primaire de cupules trapézométacarpiennes par 
tests mécaniques. Chir Main. 2001;20:55-62.

 35. Alnot JY, Beal D, Oberlin C, et al. GUEPAR total trapezio-
metacarpal prosthesis in the treatment of arthritis of the thumb. 
36 case reports. Ann Chir Main Memb Super. 1993;12(2): 
93-104.

 36. Kaszap B, Daecke W, Jung M. Outcome comparison of pri-
mary trapeziectomy versus secondary trapeziectomy follow-
ing failed total trapeziometacarpal joint replacement. J Hand 
Surg Am. 2013;38(5):863-871.e3.

 37. Goubau J, Goubau L, Goorens C, et al. De Quervain teno-
synovitis following trapeziometacarpal ball-and-socket joint 
replacement. J Wrist Surg. 2015;4(1):35-42.

 38. Vissers G, Goorens C, Vanmierlo B, et al. Ivory arthro-
plasty for trapeziometacarpal osteoarthritis: 10-year fol-
low-up. J Hand Surg Eur Vol. 2019;44(2):138-145.


