Wrist arthroplasty in nonrheumatoid patients: a case series

SUMMARY

-Introduction: Total wrist arthroplasty, different from arthrodesis, allows to maintain a
functional range of motion in patients operated on for osteoarthritis of different
causes. The evolution of the implants allowed to reach a higher success rate reducing
complications such as the loosening of components. That study aims to demonstrate
functional outcomes and complication rates in a series of cases operated with the
Motec® implant by a single surgeon.

-Material and method: This is a retrospective study of 14 patients operated on for total
wrist arthroplasty with the Motec® system between 2017 and 2022 and evaluated pre
and postoperative with the Mayo Wrist Score and pain VAS. A review of medical
records was carried out in June of 2022 and statistical analysis with paired t-test
considering a significant value of p < 0.05.

-Results: Thirteen men and one woman were operated on, with a mean age of 64.8
years (SD=7.5) and the mean follow-up time was 25.1 months (SD=10.9). The Mayo
Wrist Score presented a preoperative mean of 23.2 (SD=8.9) and postoperative of 82.8
(SD=7) while preoperative VAS had a mean of 7.6 (SD=1.1) and postoperative was 1
(SD=1.2). The differences in the pre and postoperative results of the Mayo Wrist Score
and EVA were statistically significant (p< 0.001).

-Conclusion: As demonstrated in our series, functional improvements and pain were
important, there were no major complications in the time period evaluated and the
prosthesis was able to replace the partial arthrodesis that have failed . Patients should
be followed for longer, but with the certainty that, in case of failure, a total wrist
arthrodesis can still be performed.

INTRODUCTION

Wrist arthroplasty is a procedure that has emerged as an alternative to wrist
arthrodesis for cases of osteoarthritis of this joint generated by different causes. A
large reduction in pain and a subtle improvement in grip strength outcomes were
reported in both procedures, but with the possibility of maintaining a functional range
of motion in patients with prostheses? . In addition, the results of arthroplasties were
similar regardless of indication (SLAC, SNAC, distal radius fractures) 2.



Over time, implants evolved and reached the fourth generation today, always
with the aim of reducing the possibility of complications in relation to previous models.
The models currently used aim to improve joint biomechanics and minimize the
amount of bone resection and carpal resection rate. In addition, one of the recent
potential solutions so that it does not loosening the components involves the use of
materials with greater potential for internal bone growth, especially with respect to
the distal component3.

Prostheses studied in previous works such as Universal 2 ® (KMI, Carlsbad,
California, USA) and Re-Motion @ (Stryker, Kalamazoo, MI, USA) have high rates of
complications and reported revisions, due to causes such as loosening of components
4> A study with 56 patients who underwent wrist arthroplasty with the Motec ®
prosthesis (Swemac AB Orthopedics, Linkoping, Sweden) demonstrated an implant
survival rate of 86% after 10 years, and these results were encouraging ®.

Taking into account that the Motec ® prosthesis may be indicated for cases of
degenerative osteoarthritis, rheumatoid (inflammatory) arthritis and post-traumatic
osteoarthritis as a result of scapholunate dissociation, Kienbéck's disease, wrist
fracture-dislocation, intra-articular fractures of distal radius, intercarpal fusions and
resection of the proximal row of the carpus’ , the aim of this study is to demonstrate
functional outcomes and complication rates in a series of cases operated on by a single
surgeon.

MATERIAL AND METHOD

The study involved 15 patients operated between March 2017 and April 2022 in
2 Hospitals of Barcelona by a single experienced hand surgeon. Patients answered the
Mayo Wrist Score questionnaire and the EVA scale in the pre-operative period and 6
months after the procedure. One patient was excluded for having follow up of less
than 6 months. The surgical technique used (figures 1 to 5) was guided by the
manufacturer of the material Motec ®°.

After the operation, the stitches were removed after 10 days and after 2 weeks
the immobilization was changed from a dorsal cast splint to a lighter splint, which
remained up to 6 weeks. From 2 weeks postoperatively, patients were referred to a
hand therapist and began rehabilitation with active movements. Follow-up was
carried out through monthly consultations and repeated radiographs to assess
complications.

Data were collected from medical records in June of 2022, looking for the
following variables: age, date of birth, sex, previous wrist pathology, follow-up time,
scores on the Mayo Wrist Score and pain VAS (visual analogue scale) preoperative and



6 months after surgery and complications. It was defined as complications: loosening
of components, impact generated by the prosthesis, infection or need for revision.

The data were analyzed with calculation of means and standard deviations (SD)
and a sample T test paired with the SPSS 26.0 software was used to compare the
results of the Mayo Wrist Score and EVA scale in the pre and postoperative periods
considering a significant value of p < 0.05.

RESULTS

In total, 14 patients, 13 men and 1 woman, were evaluated with a mean age of
64.8 years (SD=7.5). The mean follow-up time was 25.1 months (SD=10.9) with the
minimum of 6 and the maximum being 40 months.

As for the Mayo Wrist Score, the preoperative mean was 23.2 (SD=8.9) and the
postoperative mean was 82.8 (SD=7). The preoperative VAS scale had a mean of 7.6
(SD=1.1) while the postoperative mean was 1 (SD=1.2). The differences in the pre- and
postoperative results of the Mayo Wrist Score and EVA were significant ( p< 0.001).

The variables of each patient are assigned in Table 1. There were no intra or
postoperative complications in the follow-up period studied.

TABLE 1: RESULTS

Patient Age Gender Surgery Previous Follow MWS PRE MWSPOS VASPRE VASPOS

situation of up
the joint (months)

1 53 M 03/2017 PRC 36 15 75 9 4

2 64 M 09/2017 _corner 40 20 80 7 2

arthrodesis

3 71 M 11/2017 SLAC 36 25 90 9 0

4 58 M 05/2018 PRC 24 15 85 8 2

5 67 F 06/2018 Osteoarthritis 35 30 100 7 0
Osteoarthritis

6 68 M 10/2018 —radius 34 20 85 6 0

fracture
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Subtitles: MWS PRE (Preoperatory Mayo Wrist Score), MWS POS (Postoperatory Mayo
Wrist Score), VAS PRE (Preoperatory Visual Analogic Scale), VAS POS (Postoperatory
Visual analogic Scale), PRC (proximal row carpectomy)

DISCUSSION

The patients operated on in our series had as previous diagnoses SLAC,
SNAC, post-traumatic and degenerative radiocarpal osteoarthritis. In addition,
other patients had already undergone surgery with carpetectomy, lunocapitate
arthrodesis or 4 corner arthrodesis. According to the possible indications for the
use of the Motec prosthesis, the study did not include cases of Kienbock, total wrist
arthrodesis (rearticulation)® and rheumatoid arthritis °.

There was a significant improvement in the Mayo Wrist Score and EVA scale
in our sample 6 months after the operation. Previous wrist arthroplasty case series
studies with increased follow-up 1° and a systematic review ! also showed
improvements in these parameters, although they were performed with the DASH
guestionnaire (Disabilities of the Arm, Hand and Shoulder) instead of Mayo Wrist

Score.



No adverse events related to the prosthesis material were observed as
reactions to metal waste'?in the period. Similarly, the patients in our series did not
present infection, although some had risk factors such as post-traumatic
osteoarthritis®3.

The loosening of components, a common cause of failure factor14 has also
not been observed in our sample so far, thus avoiding the need for salvage
surgeries, described above as extremely complex and difficult to execute®.
However, one of the advantages of the Motec ® system is the ease of converting
arthrodesis in the event of failure, with results similar to those of primary
arthrodesis 1°.

The study presents some limitations such as a small sample, a mean follow-
up of just over 2 years (below other studies that have a follow-up of 5 or 10 years),
and that there were no measures of strength or range of motion, even though they
are clinically functional. However, it is a series of cases operated and followed by
the same surgeon, which can give greater uniformity to the results.

CONCLUSION

Wrist arthroplasty is a surgical option for treating cases of post-traumatic
osteoarthritis and can maintain a functional range of motion for the patient. As
demonstrated in our series, functional improvements and pain were significant, there
were no major complications in the period of time assessed, and the prosthesis was
able to replace the partial arthrodesis that failed. Patients should be followed for
longer, but with the certainty that, in case of failure, a total wrist arthrodesis can still
be performed.

References

1- Berber O, Garagnani L, Gidwani S. Systematic Review of Total Wrist
Arthroplasty and Arthrodesis in Wrist Arthritis. J Wrist Surg. 2018 Nov;7(5):424-
440. doi: 10.1055/5-0038-1646956. Epub 2018 May 21. PMID: 30349758;
PMCID: PMC6196084.



Holzbauer, Matthias & Mihalic, Julian & Pollak, Michael & Froschauer, Stefan.
(2022). Total Wrist Arthroplasty for Posttraumatic Wrist Osteoarthritis: A
Cohort Study Comparing Three Indications. Life. 12. 617. 10.3390/life12050617.

Srnec JJ, Wagner ER, Rizzo M. Total Wrist Arthroplasty. JBJS Rev. 2018
Jun;6(6):e9. doi: 10.2106/JBJS. RVW.17.00123. PMID: 29944487.

Kennedy JW, Ross A, Wright J, Martin DJ, Bransby-Zachary M, MacDonald D).
Universal 2 total wrist arthroplasty: high satisfaction but high complication
rates. J Hand Surg Eur Vol. 2018 May;43(4):375-379. doi:
10.1177/1753193418761513. Epub 2018 Mar 8. PMID: 29519175.

Froschauer SM, Zaussinger M, Hager D, Behawy M, Kwasny O, Duscher D. Re-
motion total wrist arthroplasty: 39 non-rheumatoid cases with a mean follow-
up of 7 years. J Hand Surg Eur Vol. 2019 Nov;44(9):946-950. doi:
10.1177/1753193419866117. Epub 2019 Aug 12. PMID: 31403876.

Reigstad O, Holm-Glad T, Bolstad B, Grimsgaard C, Thorkildsen R, Rgkkum M.
Five- to 10-Year Prospective Follow-Up of Wrist Arthroplasty in 56
Nonrheumatoid Patients. J Hand Surg Am. 2017 Oct;42(10):788-796. doi:
10.1016/j.jhsa.2017.06.097. Epub 2017 Aug 24. PMID: 28844772.

Giwa L, Siddiqui A, Packer G. Motec Wrist Arthroplasty: 4 Years of Promising
Results. J Hand Surg Asian Pac Vol. 2018 Sep;23(3):364-368. doi:
10.1142/S2424835518500388. PMID: 30282544.

Reigstad O, Rgkkum M. Wrist arthroplasty using prosthesis as an alternative to
arthrodesis: design, outcomes and future. J Hand Surg Eur Vol. 2018
Sep;43(7):689-699. doi: 10.1177/1753193418784707. Epub 2018 Jul 9. PMID:
29985078.

Zhu XM, Perera E, Gohal C, Dennis B, Khan M, Alolabi B. A systematic review of
outcomes of wrist arthrodesis and wrist arthroplasty in patients with
rheumatoid arthritis. J Hand Surg Eur Vol. 2021 Mar;46(3):297-303. doi:
10.1177/1753193420953683. Epub 2020 Sep 17. PMID: 32938290; PMCID:
PMC7897788.



10- Fischer P, Sagerfors M, Jakobsson H, Pettersson K. Total Wrist Arthroplasty: A
10-Year Follow-Up. J Hand Surg Am. 2020 Aug;45(8):780.e1-780.e10. doi:
10.1016/j.jhsa.2020.02.006. Epub 2020 Apr 1. PMID: 32247543.

11- Eschweiler J, Li J, Quack V, Rath B, Baroncini A, Hildebrand F, Migliorini F. Total
Wrist Arthroplasty-A Systematic Review of the Outcome, and an Introduction of
FreeMove-An Approach to Improve TWA. Life (Basel). 2022 Mar 11;12(3):411.
doi: 10.3390/life12030411. PMID: 35330163; PMCID: PM(C8951379.

12- Karjalainen T, Pamilo K, Reito A. Implant Failure After Motec Wrist Joint
Prosthesis Due to Failure of Ball and Socket-Type Articulation-Two Patients
With Adverse Reaction to Metal Debris and Polyether Ether Ketone. J Hand
Surg Am. 2018 Nov;43(11):1044.e1-1044.e4. doi: 10.1016/j.jhsa.2018.03.010.
PMID: 29691080.

13- Althoff AD, Reeves RA, Traven SA, Slone HS, Deal DN, Werner BC. Risk Factors
for Infection Following Total Wrist Arthroplasty and Arthrodesis: An Analysis of
6641 Patients. Hand (N Y). 2021 Sep;16(5):657-663. doi:
10.1177/1558944719890036. Epub 2019 Dec 6. PMID: 31808356; PMCID:
PM(C8461204.

14- Pong TM, van Leeuwen WF, Oflazoglu K, Blazar PE, Chen N. Unplanned
Reoperation and Implant Revision After Total Wrist Arthroplasty. Hand (N Y).
2022 Jan;17(1):114-118. doi: 10.1177/1558944719898817. Epub 2020 Feb 1.
PMID: 32009458; PMCID: PM(C8721795.

15- Berber O, Gidwani S, Garagnani L, Spiteri M, Riley N, McNab |, Little C. Salvage
of the Failed Total Wrist Arthroplasty: A Systematic Review. J Wrist Surg. 2020
Oct;9(5):446-456. doi: 10.1055/s-0040-1713728. Epub 2020 Jul 6. PMID:
33042649; PMCID: PMC7540651.

16- Reigstad O, Holm-Glad T, Thorkildsen R, Grimsgaard C, Rgkkum M. Successful
conversion of wrist prosthesis to arthrodesis in 11 patients. Journal of Hand
Surgery (European Volume). 2017;42(1):84-89.
doi:10.1177/1753193416674929



FIGURES:

1. Proximal carpal row resection




2. Preparation and introduction of the distal

component

3. Preparation and

introduction of the proximal component



5. Final radiographic

aspect



