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Abstract

Rhizarthrosis is an osteoarthritis of the trapezium-metacarpal joint, a common
condition mainly affecting postmenopausal women, which has a significant
impact on the quality of life and functionality of the hand. The thumb is critical
for grasping and strength of the entire hand, and functional impairment of the
thumb mobility in rhizarthrosis reduces hand function significantly. Despite
its high prevalence and risk of disability, therapeutic options for rhizarthrosis
remain limited. Treatment usually requires a multidisciplinary approach

using a combination of non-pharmacological, pharmacological and surgical
strategies. The literature review observes various surgical treatment options for
rhizarthrosis, such as ligament reconstruction, tendon interposition, resection
arthroplasty and joint replacement or arthrodesis.
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Pusaptpo3: ocobeHHOCTU fieyeHus
B COBPEMEeHHOW opToneauu

O.A. Wadwmes?, C.A. BoictpoB!, A.C. NMaHkpaTtoB?, H.A. KapnuHckunir?,
.l HakoHe4HbI3, H.A. KHa3eB!

1IOBOY BO «CaMapckuii rocyaapCTBEHHbI MeQULMHCKUIA yHnBepcuTeT» MuHsgpasa Poccum
(Camapa, Poccuiickas ®epepaums)
20IN'BOY BO «CaHkT-lNeTepbyprckuin rocynapCTBEHHbIN YHUBEPCUTET»
(CaHkT-MNetepbypr, Poccuiickas denepauus)
SPIBOY BO «[Mepebit CaHkT-lNeTepbyprckuin rocynapCTBeHHbI MEAMLUWHCKUI YHUBEPCUTET
nmenun akagemuka W.T. Nasnosa» (CaHkT-MNeTepbypr, Poccuitickas ®enepaumsi)

AHHOTaUMA

Pu3apTpo3, Wiv 0CTe0apTpo3 TpaleleBHIHO-TISICTHOTO CyCTaBa, — PaClpoCTpa-
HeHHoe 3a00/1eBaHue, B 0CHOBHOM ITOPa’KaloIIiee XKeHIIUH B II0CTMeHoIay3e U
OKa3bIBAIOII[ee 3HAYUTENILHOE BIIMSIHYE Ha KA9eCTBO JKU3HH YertoBeka. [1epBblit
(6orbLII0¥) TIasIel] onpefessieT CUTy XBaTa BCel PyKH, II03TOMY HapylleHue
€ro TIOABM)KHOCTH IIPY PU3apTPO3e 3HAUYUTESILHO CHIDKAeT GpyHKIMOHAI KH-
ctu. HecMOTps Ha BBICOKYIO PacIIpOCTPaHeHHOCTh M PUCK PA3BUTHsI MHBAJIU-
HOCTH, TepareBTHIeCKre BO3MOKHOCTH JIeYeHHs] PH3apTpo3a HO-IpeXXHeMy
orpaHuyeHsbl. JleueHue 06bIYHO TpebyeT MeXXIUCIUITIMHAPHOTO HOAX0a C
HCIIOJIb30BaHKEM KOMOWHAIMK HedapMaKoJIOrHIecKux, GpapMaKkoJIorHIeCKux
Y XUPYPrHYeCKUX METOMIUK.
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JInTeparypHsIit 0630p MOCBSIIEH aHAIN3y TAKUX XUPYPrUYeCKUX MeTOJ0B
JledeHUst PU3apTpo3a, Kak PeKOHCTPYKIIMS CBSI30K, MHTEePIIO3UIHS CYXOXKHU-
JIV¥, pe3eKIMOHHAs apTPOINIACTHKA, SHIOIPOTe3NpPOBaHNe WU apTpojie-
3UpPOBaHME CyCTaBa.

KurroueBble c10Ba: pU3apTpo3, OPTONeNus, TpaleleBUIHO-TISICTHBIH CyCTaB,
XUPYPrudecKoe JiedeHre, CyCTaBbl KUCTH, OHOMeXaHHKa, IPOTe3HpOBaHHe
cycrasa.

KoH}IuKT HHTepecoB: He 3asBJleH.

www.innoscience.ru
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m INTRODUCTION

hizarthrosis (RzA), or trapeziometacarpal osteoarthritis, is

an arthritic degenerative process that affects the first joint
of the thumb [1]. The thumb having the leading function in
the biomechanics of the hand, the loss of that function results
in 40 to 50 per cent deterioration of the function of the hand
[2]. RzA manifests as pain in the base of the thumb, restricting
the force of the grip and making performance of daily tasks
complicated. The pain sets on in certain movements and can
progress to permanent sense of discomfort over time. Chronic
RzA leads co joint contractures, visual deformations (Z-shaped
thumb), and muscular atrophy [3].

Functional disorder of the thumb that determines the grip
and the force of the hand decreases a person’s capability of
performing everyday activities, such as writing, opening of
jars, turning keys or handling small objects [4]. The anatomic
configuration of the joint surfaces of the carpometacarpal
joint (CMCJ) of the thumb is complex. The base of the
metacarpal bone is concave dorsovolarly and convex
radioulnarly. Conversely, the trapezoid concave arc is
radioulnar, and the convex arc is dorsovolar. The trapezoid
and the metacarpal joint surfaces have incommensurable
curvature radii that match only in the extreme positions of the
movement. The concave-convex saddle-shaped structure of
the CMCJ is involved in the flexion/extension and abduction/
adduction. Pronation and supination is a complex rotation
and translation of the joint. The concavity of each articular
surface is shallow, and the bone and cartilage component
ensures minor internal stability of the CMCJ. The ligaments
and muscles play an important role in the stability of this
complex joint [5].

The biomechanics of CMCJ is characterized with
multidimensional mobility [6]. The high mobility of the
human CMCJ has developed in the course of evolution. The
evolutionary requirements for gripping and manipulative
activity of the upper limbs developed simultaneously with
upright posture [7, 8]. The functional paradox of the CMCJ
is in the combination of stability and high mobility. The
thumb needs a wide range of motion to perform tasks only
characteristic of humans, from a strong grip to a fine pinch
[5].

WP 3rd Cooney and EY Chao (1977) used the method
of biomechanical analysis to calculate the internal forces in
the joints and soft tissues of the thumb during the pinch and
the grip. It was found that the tendons of the intrinsic and
extrinsic of the thumb withstand from 10 to 30 kg during
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the pinch exerting a force of 5 kg on the tip of the thumb,
and up to 50 kg during the grip. The force of contraction
(contact) of the joint on average is 3 kg in the phalangeal
joints, 5.4 in the metacarpophalangeal joints and 12.0 kg
in the carpometacarpal joint (CMCJ) in the simple pinch
(applied force of one kg). Gripping forces up to 120 kg may
develop in the CMCJ in a strong grip [9]. Since the skeletal
architecture of CMCJ provides rather mild internal bone
stability, the ligaments are critically important to withstand
the natural tendency for incomplete dislocation in the
compression and gripping [5]. CMCJ copes with extreme
forces created by such movements since it is stabilized with
a complex system of ligaments and muscles. Without that
stability, the incomplete dislocation of the thumb could
occur under loads of grip and compression, and the gripping
would be incomplete. The understanding of the character of
such interaction occurring in the CMCJ is important for the
adequate treatment of pathology of this joint [10].

H. Hafiz et al. (2024) developed a biomechanical model
of CMCJ to study the contribution of tendons, ligaments and
other soft tissues in the passive forces during distraction. Five
fresh autopsied specimens were tested with a distractor in
order to measure the applied forces during gradual distraction
of the non-damaged joint. The next step included positioning
of a sensor into the articular capsule through a minor incision
for a precise measurement of the main intra-articular forces
while maintaining integrity of tendons and ligaments. Prior
to the separation of the bones the forces exerted by the
tendons and ligaments were relatively low in comparison
to the force of the capsule that was approx. 92% from the
total applied force. The contribution from the tendons and
ligaments increased with further distraction. The passive
contribution of the tendon force in distraction for 2 mm was
less than 11% while that of the tendons it was 74%. Thus,
the ‘ligament-capsule’ complex plays a significant role in
the passive forces of the CMCJ during distraction [11]. The
thumb is responsible for over 40% of the hand functions for
its gripping and compressing capacity is inefficient without
its opposition and gripping capability [12]. Therefore,
degeneration of the CMCJ may lead to disability [3].

Traditionally, RzA is seen as an endemic women'’s disease
in the post-menopausal period. Demographic radiographic
studies show that incidence ratio of CMCJ in women and
men is 6:1; however, the ratio decreases over age, and the
incidence rate in women and men at the age of 75 is 40%
and 25%, respectively [5]. The clinical prevalence of RzA is
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twice as high in women than in men (affecting 25% women
in the post-menopause), while its radiographic prevalence
is even higher, from 45% to 60% [13, 14]. In women aged
70 and above the risk of the disease is double than that in
women after the menopause [15]. The high susceptibility of
women towards RzA is related to the lower congruence of
the articular surfaces: the concavity of the metacarpal surface
and the convexity of the trapezoid surface in women are less
pronounced than in men [16].

The diagnosis of RzA is basd on a clinical examination.
The major symptoms are pain localized in the basis of the
thumb, stiffness, loss of range of motion and significant
impairment of the function of the hand. The pain is often
diffuse, originates in the anatomical snuffbox, and follows
a waxing-and-waning pattern [4]. Radiographic findings are
commonly used to stage the disease, even in the absence of a
clear correlation between clinical symptoms and the severity
of imaging changes [17].

In 1973, Richard Eaton and William Littler described four
progressive radiographic stages of RzA, which were later
modified to include scaphotrapezial arthritis. The modified
Eaton-Littler classification is currently the most widely used
radiographic staging system for basal arthrosis of the first
digit of the hand.

Stage I: minor expansion of the CMC joint gap. Stage II:
minor narrowing of the CMC joint gap, sclerosis and cystic
alterations with osteophytes or loose bodies < 2 mm. Stage
III: considerable narrowing of the CMC joint gap, sclerosis
and cystic alterations with osteophytes or loose bodies > 2
MmM. Stage IV cragus: arthritic alterations in the CMCJ similar
to Stage III with scaphotrapezial arthritis [18, 19].

Despite the advanced developments in the therapy of
the hand, conservative options of RzA treatment are still
limited. Usually, treatment required a multidisciplinary
approach utilizing a combination of non-pharmacological,
pharmacological and surgical methods [20]. Non-
pharmacological measures include rest, changes in the
physical activity, immobilization with braces or controls,
exercise and physiotherapy [21]. Pharmacological
treatment includes analgesics, local or oral non-steroid anti-
inflammatory drugs, and injections of gluco-corticosteroids
or hyaluronic acid [4, 22]. Intra-articular injections may be
administered with ultrasonic control [23]. Intra-articular
injection therapy is usually applied to alleviate the symptoms
of the disease since it may circumvent the systemic effect and
potential side effects of oral drugs [14, 24]. Other injections
may include corticosteroids, platelet-rich plasma, and stem
cells; there were trial methods of treatment with Infliximab,
O-interferon, botulinum toxin [25] and oxygen and nitrogen
mixture [26].

Conservative methods of RzA may ensure symptomatic
relief in early stages, while later stages require surgical
treatment [27].

The aim of this review is to describe and analyze the
surgical methods of RzA treatment. The topic of surgical
treatment of RzA being in development for a considerable
time, we used the sources from the 1940s describing the
classic methods, to the present time. The analysis of literature
data was performed using scientifica databases: Pubmed,
Healio Orthopedics, Medline, Scirus. The literary sources
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were selected using the following keywords: pusaprtpos, op-
TOTIe/INsl, TPAIeIeBUTHO-TISICTHBIN CyCTaB, XUPYPrudeckoe
JieYeHue, CyCTaBbl KUCTH, GMOMEeXaHUKa, IPOTe3UupoBaHue
cycraga, rhizarthrosis, orthopedics, trapezium-metacarpal
joint, surgical treatment, hand joints, biomechanics, joint
replacement.

m SURGICAL METHODS
OF RHIZARTHROSIS TREATMENT

Resection of the trapezoid bone

Resection of the trapezoid bone, or trapeziectomy, was first
described by W.H. Gervis in 1940s as an option of surgical
treatment of RzA. The surgeon performed a simple resection
of the trapezoid bone to remove the source of the ‘bone-to-
bone’ pain originating from the metacarpal bone articulating
with the trapezoid bone. The author reported good initial
results in the series of 18 resections of the trapezoid bone
[28]. To date, simple trapeziectomy remains the most popular
method of surgical treatment of RzA. The method provides
mitigation of the pain syndrome and relatively high mobility
of the thumb [29].

Later, many technical modifications stemmed from
trapeziectomy: these were aimed at prevention of shortening
of the thumb than caused recurrent pain and loss of strength
in mid-term perspective [30].

T.F.M. Yeoman et al. (2019) demonstrated significant
and stable improvement of thumb function after the simple
trapeziectomy. 205 patients filled the quick questionnaire
on disablement of arm, shoulder and hand (QuickDASH)
and five-dimensional EuroQoL questionnaire (EQ-5D), on
average 8.2 (3.5...17.0) years after the simple trapeziectomy.
The average QuickDASH score of the post-surgery group
was 37+17, and the average EQ-5D score was 0.56+0.31.
The average QuickDASH score in the pre-surgery group was
54.0+17.0. The mean difference in the QuickDASH score
between the pre- and post-surgery groups was 17 points (95%
CI 8-26, p = 0.0003) [31].

N. Janakiramanan et al. (2021) saw that trapeziectomy
could restore the functions of the thumb with positive
mid-term and long-term results, yet the defect in the area
of resected bone caused pain, especially in the first two or
three months [32]. The simple trapeziectomy could also
bring about some complications such as shortening of the
thumb, decrease of grip strength, cramping of the distal part
of the scaphoid bone [30]. In 1960, A.H. Murley analyzed
outcomes of 39 trapeziectomies and concluded that the grip
strength and the range of motion in abduction decrease,
which is important for men performing hard work [33]. The
study of A. Weilby showed that 5 out of 17 patients after
trapeziectomy experienced weakness of the hand, painful
spasms and difficulties in holding objects [34].

Such results of simple trapeziectomies fostered
development of methods of stabilization and restoration of
CMCJ surface to ensure a physiological reconstruction [5].

K. Van Royen et al. (2021) studied the possibility of
arthrodesis of the scaphoid-metacarpal joint (SMC) with
a structural bone graft for multiply operated patients. All
patients demonstrated symptomatic instability of the basis
of the thumb, and they had undergone three to four surgeries
including arthrodesis. Three patients underwent SMC
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arthrodesis using structural bone graft from the iliac crest.
All patients were satisfied with the results. The average grip
strength increased from 3.5 to 10.5 kg, and the average pinch
strength, from 1.5 to 2.5 kg. The arthrodesis was confirmed
in all patients. We believe that the SMC arthrodesis with
structural bone autograft is the operation of choice that
significantly preserves the thumb opposition and restores
stability [35].

Tendon and Ligament Reconstruction

Researchers emphasized importance of reconstruction
of ligament reconstruction tendon interposition (LRTI),
or tendon suspension technique of the abductor pollicis
longus (APL), allograft and other methods of interposition,
implantation arthroplasty, unloading osteotomy and
arthrodesis [36]. A.I. Froimson (1970) identified the
problem of metacarpal subsidence and weakness following
trapeziectomy and recommended the interposition of a tendon
spacer between the metacarpal and scaphoid bones [37].

Other researchers maintained the approach of stabilizing
the metacarpal bone by reconstructing the ligaments that
would bind the basis of the first metacarpal bone with the
neighboring metacarpal bone of the second finger. The aim
of the intervention was to prevent development of incomplete
dislocation and sinking of the metacarpal bone with the
absence of the entire trapezoid bone or part thereof and to
secure the ratio of the first metacarpal bone to the second [5].

R.G. Eaton, J.W. Littler (1973) reported that after the
simple trapeziectomy the hypermobility of the thumb caused
pain and predisposed the joint to progressive degeneration.
They developed a method of reconstruction of the palmar
carpal ligament using a half of the distal tendon of the radial
flexor of the wrist (flexor carpi radialis, FCR), that would
be passed through the palmar dorsal aperture at the base of
the metacarpal bone of the thumb. The tendon is tensioned
and sutured to the adjacent periosteum. After fixation, the
graft is passed through the abductor tendon of the first digit
and re-sutured to the proximal portion of the FCR. It was
supposed that the reconstruction restores the function of the
weak palmar ligament and strengthens the thin radial capsule.
This reconstruction supports the joint in two planes making
it more stable that a single-plane reconstruction [38].

In 1973, R.G. Eaton and J.W. Littler used the reconstruction
of the palmar ligament to treat patients with all four stages
of disease of basal joints. The authors reported good or
excellent results in 16 out of 18 patients and two satisfactory
results in patients with stage IV of basal joint disease [38].
In 1984, results of a long-term follow-up were published:
of the 38 patients who were followed up for 7 years, 32
(84%) had good or excellent results, and 6 (16%) patients
had satisfactory results [39].

Today LRTT is the most frequent method of RzA treatment.
The LRTI technique involves interposition of the tendon
not used for reconstruction to a space created after the
trapezoid excision. Alternative LRTI procedures use different
redirection paths for the FCR tendon (with or without bone
tunnels) or use various tendons to suspend the first metacarpal
to the second metacarpal [5].

R.I. Burton and V.D. Jr. Pellegrini (1986) performed LRTI
by expanding the reconstruction of the palmar ligaments to
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combine it with partial and total trapeziectomy. The concept
is similar to the reconstruction of palmar ligaments with
the exception that the tendon is directed diagonally via the
base of the metacarpal bone of the thumb and exits dorsally
approx. 1 cm distally to the joint surface, perpendicularly to
the plane of the thumb. The remaining tissue is folded and
inserted into the space created after the trapezoid excision.
The reconstruction is stabilized with the Kirschner wire [40].
Initially, a split FCR tendon was used for reconstruction, but
recent practice employs the entire tendon, thereby providing
more tissue for interposition. A two-year postoperative
follow-up by D.M. Freedman et al. (2000) of 25 patients after
LRTI showed that the first metacarpal subsided proximally by
11% of the arthroplasty space, and subluxation was limited to
7%. Pain relief was observed in 92% of patients, who were
satisfied with the outcomes [41]. In a 9-year study of 24
patients, M.M. Tomaino et al. (1995) reported a minor change
in the subsidence of the metacarpal (13%) and subluxation
(11%), as well as pain relief (95%). The strength improved
as did the grip by 93%, the key pinch improved by 34%, and
the pinch grip by 65% [42].

Suspensionplasty utilizes a portion of the abductor pollicis
longus (APL) tendon to stabilize the first metacarpal. The
method was proposed by J.S. Thompson (1989) as reoperative
treatment after unsatisfactory arthroplasty of the CMCJ
osteoarthritis. Considering its marked positive outcome,
the indications were extended to include primary treatment
of Stage II-IV of CMCJ disease. During the procedure, a
portion of the APL tendon is split distal to the myotendinous
junction, mobilized from proximal to distal, and left attached
to the dorsal base of the first metacarpal. An oblique tunnel is
created at the base of the first metacarpal, similar to the one
used in LRTI. The tunnel originates dorsally, approximately
1 cm distal to the articular surface, and exits proximally,
slightly volar to the center of the metacarpal base. A second
tunnel is drilled in a dorsal-to-volar direction, 1 cm distal to
the base of the second metacarpal. Using suture materials or
a tendon passer, the APL graft is passed through the base of
the first metacarpal and then in a volar-to-dorsal direction
through the base of the second metacarpal. After appropriate
tension is set, the APL graft is secured dorsally by suturing it
to the adjacent tendon of the extensor carpi radialis longus
(ECRL) [43].

0. Soejima et al. (2006) reported on 18 patients (21 cases)
after suspensionplasty who were followed up for on average
of 33 months. No pain was registered in 13 cases; 5 patients
experienced mild pain under vigorous physical activity,
and 3 patients reported minor pain under mild activity. The
subsistence of the metacarpal was 15% from the arthroplasty
space. Radial and volar abduction were 56 degrees [44].
These findings match with results of LRTI reported by R.I.
Burton and V.D. Jr. Pellegrini (1986) [40].

The systematic review by M. Saab and G. Chick (2021)
described long-term outcomes and complications of
trapeziectomy after a five-year follow-up. It included 22
studies involving 728 patients. All studies reported good
outcomes with respect to pain and range of motion in the
follow-up of patients for 8.3 years (from 5 to 22 years);
the average level of satisfaction with treatment was 91%
(from 84% to 100%). The force of the key pinch returned
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to pre-operative level, whereas the pinch grip had a slight
improvement (+14%), the grip force increasing by 25%. The
complications were related to tendons or nerves involved
in the course of additional procedures for the stabilization
of the joint (11.6%; n = 56). Mechanical complications
included symptomatic impingement of the scaphoid M1
(3.1%; n = 15/580), which led to nine surgical revisions of
581 trapeziectomies [30].

Interpositional Implants

The construction of interpositional implants provides for
filling of the empty space remaining after trapeziectomy
thereby preserving the length of the thumb, the grip strength
and preventing the joint of the first metacarpal and the
scaphoid bones. Implants of the first generation appeared in
1970s and were silicone liners stabilized with a pin inserted in
the first metacarpal [29]. Some retrospective studies showed
positive long-term outcomes with high patient satisfaction in
a 10-25 years follow-up.

H.P. Bezwada et al. (2002) analyzed long-term outcomes
of silicone arthroplasty of CMCJ. From 1975 to 1990, 85
patients with RzA received 90 silicone implants. 62 implants
in 58 patients were available for subsequent analysis for an
average of 16.4 years (10-25 years). In 84% cases satisfactory
results with positive outcomes were achieved that were
characterized with reduced pain and preserved function of
the thumb. Strength in power grip, key pinch and tip pinch
increased. The ability to touch the base of the fifth finger
with the tip of the first finger improved. Subluxation was
observed in 19% of patients but was not clinically significant.
Implant failure occurred in 6% of patients, requiring revision
surgery. Out of 62 cases reviewed, none developed silicone
synovitis [45].

At the same time, other authors reported high numbers
of remote complications with silicone synovitis, failure of
the implant and subluxation [46, 47]. Thus, A. Minami et
al. (2005) published a review of 12 surgeries on 10 patients
who underwent partial trapeziectomy and interpositional
arthroplasty using silicone implants. The follow-up period
was 15 years, on average. The surgery provided patients with
early pain relief, however, subsequent follow-ups registered
its strengthening. The dislocation of the implant was observed
in two cases, and its failure, in five. Periprosthetic osteolysis
was found in four patients [46]. The study of J.C. MacDermid
et al. (2003) showed that out of the 26 operated patients,
periprosthetic and wrist osteolysis was seen in 90% patients.
Six patients (20%) required revision surgeries (three in the
early and three in the later stages), including one patient with
a pathological fracture of the scaphoid bone [47].

In order to prevent failure of the silicone implant
and development of synovitis, the implants began to be
manufactured from solid materials. An example of these is
the titanium basal implant CMJ Swanson (Wright Medical)
for cement-free fixation. Data published on its application
are not abundant but literary sources report about 20%
revisions 2 years after the surgery [48]. A similar structure
was developed by BioPro: it uses a Cobalt-chromium
prosthetic with modular head sizes. The pin is covered with
a layer of titanium to promote osseointegration [29]. Pin-free
interpositional implants are also manufactured from ceramics
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and pyrolytic carbon. The analysis of their use revealed such
problems as instability, subsistence, fracture of the trapezoid
bone, and revision surgeries were quite frequent [49-51].

Porous materials, such as polyurethane-urea mesh
graft (Artelon), were also used for implantation following
partial trapezium resection; however, a significant number
of complications in the early postoperative period was
reported [52].

Pyrocardan, the pyrolytic carbon disk, is used in
interpositional arthroplasty. S. Russo et al. (2016) reported that
its use required revision surgeries in 6% of the cases over three
years [53]. The Pyrocardan implant for trapeziometacarpal
interposition is a free-floating intra-articular spacer composed
of pyrocarbon. This biconcave resurfacing implant, which
preserves both ligaments and bone stock, is indicated for use in
early and moderate stages of RzA. Post-surgery findings after
implantation with Pyrocardan are comparable with those after
surgeries for ligament reconstruction and tendon interposition
(LRTI), the robustness being higher than in LRTI [54]. J. Logan
et al. (2020) published a prospective cohort study of mid-term
outcomes of the use of the Pyrocardan implant. 40 Pyrocardan
implants were implanted in 37 patients. The median age of
patients was 58 (46-71) years. The patients were examined
before the surgery and 3 months, 6 months, 1 year and 2 years
after the surgery. There were no significant complications or
revision surgeries after the implantation. The average follow-
up period was 29 months (from 12 months to 7 years). The
average grip strength after 2 years was 30 kg vs. 19.6 kg in
the group of patients of the same age after trapeziectomy [54].

The PyroDisk implant has a central aperture enabling
stabilization of soft tissues. F. Smeraglia et al. (2020)
conducted a retrospective study to evaluate 8-year outcomes of
surgical treatment of 46 patients who underwent arthroplasty
using the PyroDisk implant. The average follow-up interval
was 9.5 years (median of 113 months with the range of 97-144
months). The study showed that interpositional arthroplasty
with PyroDisk provided considerable relief of pain and high
satisfaction of patients. All patients demonstrated lowering
of the DASH score by an average of 30 points. PyroDisk
demonstrated good longevity and stability after the surgery;
however, the functional results achieved with its use were
not above the results of trapeziectomy with or without
ligamentoplasty. The authors concluded that implantation
with PyroDisk is a reliable operation without any additional
advantages over the simpler methods of surgery [55].

Thus, the outcomes of interposition arthroplasty vary.
Convincing evidence that interposition is superior to
trapeziectomy was not established.

Arthroplasty of CMCJ

Arthroplasty of CMCJ aims to provide pain-free movement
of the thumb while preserving its stability. The normal
anatomical saddle joint is replaced by a spherical prosthesis.
Designs that preserved the anatomical features inherent to the
joint were used in clinical practice [29], but without positive
outcomes, which was associated with the required capsular
release and subsequent instability of the components due
to anatomical constraints [56]. Some authors also reported
impaired osseointegration and subsequent instability of the
prosthetic components [57].
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Currently, the spherical prosthesis is the most common
design for CMCJ arthroplasty. The first trapeziometacarpal
joint prosthesis was developed in the early 1970s by J.Y. de
la Caffiniere.

In 1979, JY de la Caffiniere and P.C. Aucouturier
published a scientific article on the use of the developed
prosthesis. The authors implanted a total of 34 full
trapeziometacarpal joint prostheses. 28 were followed up
for over 6 months (max. 5 years) allowing for a reliable
evaluation of results. Two thirds of cases demonstrated
positive outcomes. In 5 cases, weakening of the trapezoid cup
was observed due to intraoperative errors [58]. E.T. Skytta
et al. (2005) analyzed the outcomes of implantation with
the de la Caffiniere implants in patients with inflammatory
arthropathy affecting the CMCJ. A total of 57 procedures
were performed for rheumatoid arthritis (41 cases), juvenile
chronic arthritis (10 cases), psoriatic arthritis (4 cases), and
other inflammatory joint diseases (2 cases). During follow-
up, 5 cases of prosthetic component instability and 2 cases
of recurrent prosthetic component dislocation requiring
reoperation were observed. The survival rate of the prosthesis
based on revision surgeries was 87% (95% CI 73-94) over
10 years, and the total rate of component instability as per
radiographic data was 15% (95% CI 7-29) over 10 years
[59]. P. Johnston et al. (2012) analyzed long-term outcomes
in 71 patients (93 procedures) who had the de la Caffiniere
prosthesis implanted from 1980 to 1989. 26 patients were
followed up for an average of 19 years (from 16 to 26 years).
The patients reported satisfactory strength and mobility of
the thumb [60].

Despite predominantly positive outcomes, isolated cases
of cup instability were reported [61]. To address this problem,
a cementless fixation method was developed. However, due
to the constrained anatomical space and the biomechanical
characteristics of the joint, a metal-on-metal bearing couple
was utilized [29]. P.J. Regnard (2006) analyzed results of
implantation of 100 cementless fixation “Elektra” prostheses
made from titanium and chrome-cobalt steel. The key
advantage of the prosthesis was its 9 mm cup diameter, which
could be accommodated within the small trapezial bone. The
mean follow-up period was 54 (36 to 78) months. Studies
assessing pain intensity, range of motion, and dynamometry
were conducted, with positive results reported in 83 cases.
The most prevalent complication was lack of osseointegration
of the trapezoid component of the prosthesis (15 cases). In
two cases, sinking of the distal pin into the metacarpal bone
was reported. Other complications were observed, too: metal
allergy (one case), fracture after direct injury of the thumb
(one case) and osteoarthritis of the scapho-trapezoid joint
with an acute pain syndrome (one case) [62]. Negative aspects
of the intervention are the consequences of using the chosen
metal-on-metal bearing couple, which were complicated by
metallosis. [63, 64]. According to C. Fralich and T.B. Hansen
(2015), abnormal reactions to prostheses with metal-on-metal
construction are well known from replacement arthroplasty:
elevated level of chromium or cobalt in the blood, pain and
formation of a pseudo-tumor [63]. Increased concentration of
chromium and cobalt ions after such surgeries was reported
by other researchers [64, 65]. At present, metal-on-metal
bearing prostheses are used much less frequently [29].
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Cementless Prostheses with a Metal-on-polyethylene
Bearing Couple

Arthroplasty of the CMCJ may restore the length of the
thumb and the metacarpal arch. Correction of adduction
of the thumb and the compensatory hyperextension of the
metacarpophalangeal joint may be achieved in most patients
[66-68]. Based on the studies of prior designs, a new line
of CMCJ prostheses was developed. Cementless fixation
reduces the risk of instability of the cup component, and
the bearing surface minimizes wear and causes no adverse
reactions seen in the metal-on-metal designs [65].

What causes problems from the perspective of stability of
the system is the cup of the prosthesis. The load exerted on the
trapezial cup during pinching and gripping is a combination of
both shear and axial forces, resulting in an oblique vector that
can predispose the cup to instability. Therefore, the trapezoid
component is vulnerable in terms of instability, especially
in the early postoperative phase before the osseointegration
occurs. To minimize the possible instability of the component
the manufacturers use two principal geometric shapes of the
cup, the conical and the hemispherical [29]. The cup shapes
differ in distribution of the potential force, but there are no
clinical or empirical proof that one design is superior towards
the other. Both demonstrate promising results in the stability
of components in the follow-up for over 5 years [66, 69-71]
or even ten years [72, 73].

Another issue with spherical joint designs is dislocation.
Consequently, a dual-mobility system was developed, well-
known since the early 1980s and based on the principles
of total hip arthroplasty [74]. In the standard design, the
metallic head of the metacarpal component articulates with
a polyethylene liner that is rigidly fixed within the metallic
shell of the trapezoid cup, creating an articulation between
the metallic head and the polyethylene liner. In the dual-
mobility design, the metallic head is housed within a larger
polyethylene head, which in turn articulates with a smooth
metallic cup fixed within the trapezium. Thus, there are
two articulations: one between the metallic head and the
polyethylene head, and another between the polyethylene
head and the cup. The polyethylene head acts as a mobile
liner constrained by the metallic head. The larger head
reduces the risk of dislocation by increasing the range of
motion arc and enlarging the “jump distance” required for
dislocation to occur [29].

Considering the range of motion of the thumb, the “jump
distance” is clinically more important than the increased
motion arc before the impact. The double mobility design
decreased the incidence rate of dislocations and replaced the
prostheses of the second generation. The early short-term
results of implantation of this kind of prostheses showed
some good dynamics [66, 69, 75, 76]. The double mobility
design is used in the following products: Maia (Groupe
Lepine, France), Moovis (Stryker, Pusignan, France) and
Touch (Keri Medical, Switzerland). Although this design is
intended to reduce the likelihood of dislocations, there is a
risk of intraprosthetic dislocation (between the metallic head
and the mobile polyethylene liner) and polyethylene liner
wear due to increased loads.

J. Glaser et al. (2025) studied the scapho-metacarpal joint
prosthesis with double-mobility design for patients with
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persisting pain symptom and functional disorder after the
surgery. The study involved 11 patients (with 13 surgeries),
who demonstrated no positive dynamics after previous
surgeries. They underwent underwent bilateral arthroplasty
of the scapho-metacarpal joint. All patients demonstrated
considerable improvement of the thumb function.
Dynamometry results showed average restoration of up to
80-90% of the force of the contralateral side. Radiography
showed good osseointegration of implants with no signs of
instability or dislocation. The complications included one
case of persistent mild hypesthesia of the superficial branch
of the radial nerve, which did not impair the function, and
one case of fracture of the scaphoid bone 4 weeks after the
arthroplasty, during immobilization [77]. The characteristics
of the double-mobility prosthesis clearly depend on the type
of polyethylene used. The wear of polyethylene largely

depends on its molecular composition, shape, vendor and
technological process [29].

m CONCLUSION

Trapeziectomy usually yields positive outcomes in RzA,
relieving the pain and restoring the mobility of the thumb. At the
same time the shortening of the thumb may result in a decreased
grip and compression strength. Scientists focus on developing
alternative methods of treatment. One of surgical methods
of treatment is arthroplasty. However, it will take additional
studies before it can be viewed as the “golden standard”, like
the trapeziectomy. The same applies to cementless total CMCJ
prostheses that are instrumental in achieving fast rehabilitation,
pain relief and restoration of grip force and movement freedom.
Over time, these factors will render total CMCJ arthroplasty a
full-fledged alternative to trapeziectomy. =

JOIIOJIHUTEJIbBHAA NTH® OPMAITUA

ADDITIONAL INFORMATION

Dmuueckas sxcnepmu3sa. Henppumennmo.

Ethics approval: Not applicable.

R,

Hcmounuk p
npuBJIedeHust GUHAHCUPOBAHMUS.

Pabora BbINoOIHEHA 10 UHUIMATHBe aBTOPOB Oe3

Study funding. The study was the authors’ initiative without external funding.

Kongnuxm unmepecoB. ABTOpbI IeKJIapUPYIOT OTCYTCTBHE SIBHBIX M ITOTEHIIHANIb-
HBIX KOHC])JII/IKTOB HHTEepeCcoB, CBA3aHHbIX C COAep)KaHreM HaCTOHH_LEﬁ CTaTbH.

Conflict of interest. The authors declare that there are no obvious or potential
conflicts of interest associated with the content of this article.

Yuacmue abmopo8. I1lapues O.A. — Hanmcanue Tekcta. Beictpos C.A. — pa3paboTka
koHuenuu o63opa. [Tankparos A.C., Kusize H.A. — penaktupoBanue pykornucu. Kap-
nuHckuit H.A., Hakoneunsii J1.I. — mop6op jMTepaTypHbIX HCTOYHHKOB.

Bce aBTOpHI 0106pWIIM GUHATILHYIO BEPCHIO CTAThH Mepe Iy OuKanyei, BRIpa3uin
corviacKie HeCTH OTBETCTBEHHOCTb 3a BCe aCIIeKThI paboThl, 0pa3yMeBaroLIyI0 HaJllexa-
1ee M3y4eHue U pellieHre BOIIPOCOB, CBI3aHHbIX C TOYHOCTBIO WIN ﬂOﬁpOCOBeCTHOCI‘bIO
060¥ 9acTy paboTsl.

Contribution of individual authors. Shafiev O.A.: writing of the text. Bystrov
S.A.: development of the review concept. Pankratov A.S., Knyazev N.A.: editing
of the manuscript. Karpinsky N.A., Nakonechny D.G.: selection of literary sources

All authors gave their final approval of the manuscript for submission, and agreed
to be accountable for all aspects of the work, implying proper study and resolution of
issues related to the accuracy or integrity of any part of the work.

OpuzunanvHocms. [Ipy co3nanuy HacTosIeH paboThl aBTOPBI He UCIIONIb30BaIk
PpaHee OIyOIMKOBaHHbIE CBeJIeHHUs (TeKCT, MIUTIOCTPAINH, IaHHBIE).

Statement of originality. No previously published material (text, images, or data)
was used in this work.

Jocmyn k danHbiM. PenakiiMoHHas MOJIMTHKA B OTHOILIEHUH COBMECTHOTO MCIIONb-
30BaHMs TAHHBIX K HaCTOﬂUleﬁ paGoTe He IIpUMeHuMa.

Data availability statement. The editorial policy regarding data sharing does
not apply to this work.

P .

T JleKm HpI/l CO3/IaHMU HACTOsIIIeN CTaTbh
TEXHOJIOTUU I'eHepaTUBHOI'0 MCKYCCTBEHHOT'O MHTeJIJIeKTa He MCII0/Ib30BaJIu.

P e
P UCKY

Generative AI. No generative artificial intelligence technologies were used to
prepare this article.

2
Pacc P u peueH3up

Hacrosimas pa6ora rnojana B )XypHaJl B MHU-
LIMaTHBHOM IOPSIJIKe ¥ PaCCMOTPeHa 0 06bIYHO# nponefype. B perieHsupoBanuy yda-
CTBOBAJIM 2 BHEIIIHHUX PelieH3eHTa.

Provenance and peer review. This paper was submitted unsolicited and reviewed
following the standard procedure. The peer review process involved 2 external
reviewers.

REFERENCES / JIMTEPATYPA

1. Rodomanova LA, Orlova IV. Surgical treatment of trapeziometacarpal
osteoarthritis (review). Traumatology and Orthopedics of Russia.
2018;24(3):135-144. [Ponomanosa JI.A., Opnosa U.B. Xupypruueckoe
JledeHHe 0CTe0apTpo3a CeJIOBHIHOTO cycTaBa (0630p JIMTEpATyphl).
TpaBmamonozus u opmonedus Poccuu. 2018;24(3):135-144].
DOLI: 10.21823/2311-2905-2018-24-3-135-144

2. Pellegrini VD Jr. The ABJS 2005 Nicolas Andry Award: osteoarthritis and
injury at the base of the human thumb: survival of the fittest? Clin Orthop Relat
Res. 2005;438:266-276. DOI: 10.1097/01.blo.0000176968.28247.5¢c

3. Colonna S, Borghi C. Rhizarthrosis Part I: A Literature Review. Cureus.
2024;16(1):e52932. DOI: 10.7759/cureus

4. Agostini F, Bressanin E, de Sire A, et al. The Effect of Intra-Articular Injections
of Hyaluronic Acid for the Treatment of Trapezio-Metacarpal Joint Osteoarthritis.
J Pers Med. 2024;14(8):806. DOTI: 10.3390/jpm14080806

5. Ladd AL, Weiss AP, Crisco 1], et al. The thumb carpometacarpal joint:
anatomy, hormones, and biomechanics. Instr Course Lect. 2013;62:165-179.

6. Shigematsu S, Shimizu H, Beppu M, Hirata K. Anatomy of the
extensor pollicis brevis associated with an extension mechanism of the
thumb metacarpophalangeal joint. Hand Surg. 2014;19(2):171-179.
DOI: 10.1142/S0218810414500166 Published correction appears in Hand Surg.
2015;20(1):201-2. DOL: 10.1142/S021881041592001X

7. Marzke MW, Wullstein KL, Viegas SF. Evolution of the power (“squeeze”)
grip and its morphological correlates in hominids. Am J Phys Anthropol.
1992;89(3):283-298. DOI: 10.1002/ajpa.1330890303

8. Napier JR. The form and function of the carpo-metacarpal joint of the thumb.
J Anat. 1955;89(3):362-369.

9. Cooney WP 3rd, Chao EY. Biomechanical analysis of static forces in the
thumb during hand function. J Bone Joint Surg Am. 1977;59(1):27-36.

10. Nichols DS, Oberhofer HM, Chim H. Anatomy and Biomechanics
of the Thumb Carpometacarpal Joint. Hand Clin. 2022;38(2):129-139.
DOI: 10.1016/j.hcl.2021.11.001

11. Hafiz H, Yousefsani SA, Moradi A, et al. Contribution of Soft Tissue
Passive Forces in Thumb Carpometacarpal Joint Distraction. Ann Biomed Eng.
2024;52(8):1991-1999. DOI: 10.1007/s10439-024-03492-2

12. Moran SL, Berger RA. Biomechanics and hand trauma: what you need. Hand
Clin. 2003;19(1):17-31. DOI: 10.1016/s0749-0712(02)00130-0

13. Cormier G, Le Goff B, Denis A, et al. Corticosteroids injections versus
corticosteroids with hyaluronic acid injections in rhizarthrosis: the randomised
multicentre RHIZ’ ART trial study protocol. BMJ Open. 2019;9(1):e022553.
DOI: 10.1136/bmjopen-2018-022553

14. Tenti S, Cheleschi S, Mondanelli N, et al. New Trends in
Injection-Based Therapy for Thumb-Base Osteoarthritis: Where Are
We and where Are We Going? Front Pharmacol. 2021;12:637904.
DOI: 10.3389/fphar.2021.637904

15. Sodha S, Ring D, Zurakowski D, Jupiter JB. Prevalence of osteoarthrosis
of the trapeziometacarpal joint. J Bone Joint Surg Am. 2005;87(12):2614-2618.
DOI: 10.2106/JBJS.E.00104

16. Ateshian GA, Rosenwasser MP, Mow VC. Curvature characteristics
and congruence of the thumb carpometacarpal joint: differences
between female and male joints. J Biomech. 1992;25(6):591-607.
DOI: 10.1016/0021-9290(92)90102-7

17. Wilkens SC, Meghpara MM, Ring D, Coert JH, Jupiter JB,
Chen NC. Trapeziometacarpal Arthrosis. JBJS Rev. 2019;7(1):e8.
DOI: 10.2106/JBJS.RVW.18.00020

338

www.innoscience.ru


http://www.innoscience.ru
https://doi.org/10.21823/2311-2905-2018-24-3-135-144
https://doi.org/10.1097/01.blo.0000176968.28247.5c
https://doi.org/10.7759/cureus
https://doi.org/10.3390/jpm14080806
https://doi.org/10.1142/S0218810414500166
https://doi.org/10.1142/S021881041592001X
https://doi.org/10.1002/ajpa.1330890303
https://doi.org/10.1016/j.hcl.2021.11.001
https://doi.org/10.1007/s10439-024-03492-2
https://doi.org/10.1016/s0749-0712(02)00130-0
https://doi.org/10.1136/bmjopen-2018-022553
https://doi.org/10.3389/fphar.2021.637904
https://doi.org/10.2106/JBJS.E.00104
https://doi.org/10.1016/0021-9290(92)90102-7
https://doi.org/10.2106/JBJS.RVW.18.00020

Science & Innovations in Medicine

Vol.10 (4) 2025

18. Eaton RG, Glickel SZ. Trapeziometacarpal osteoarthritis. Staging as a
rationale for treatment. Hand Clin. 1987;3(4):455-471.

19. Kennedy CD, Manske MC, Huang JI. Classifications in Brief:
The Eaton-Littler Classification of Thumb Carpometacarpal Joint
Arthrosis. Clin Orthop Relat Res. 2016;474(12):2729-2733.
DOI: 10.1007/s11999-016-4864-6

20. Wu EJ, Fossum BW, Voort WV, et al. Surgeon preferences in the treatment
of thumb carpometacarpal osteoarthritis. World J Orthop. 2024;15(5):435-443.
DOI: 10.5312/wjo.v15.i5.435

21. Villafafie JH, Valdes K, Pedersini P, Berjano P. Thumb carpometacarpal
osteoarthritis: A musculoskeletal physiotherapy perspective. J Bodyw Mov Ther.
2019;23(4):908-912. DOI: 10.1016/j.jbmt.2019.02.018

22. Eliseeva LN, Zhdamarova OI, Blednova AYu, et al. The advantages of
sodium hyaluronate for small joint disorders in patients with comorbidities.
Russian Medical Review. 2020;4(2):95-100. [Enuceesa JI.H., Kgamaposa
0.1, briegrosa A.1O., u ap. IIpeumymiecTBa UCIONIB30BaHUS FMalypOHaTa
HATpUs [IPU CYCTABHOM MATOJIOTHH MEJKHUX CyCTaBOB Y IIOJMMOPOHUIHBIX
nanueHToB. PMJK. Meduyunckoe o6ospenue. 2020;4(2):95-100].
DOI: 10.32364/2587-6821-2020-4-2-95-100

23. Tortora S, Messina C, Albano D, et al. Ultrasound-guided
musculoskeletal interventional procedures around the elbow, hand and wrist
excluding carpal tunnel procedures. J Ultrason. 2021;21(85):e169-e176.
DOI: 10.15557/J0U.2021.0027

24. Valachova K, Soltés L. Hyaluronan as a Prominent Biomolecule with
Numerous Applications in Medicine. Int J Mol Sci. 2021;22(13):7077.
DOI: 10.3390/ijms22137077

25. 0o WM, Hunter DJ. Efficacy, Safety, and Accuracy of Intra-articular
Therapies for Hand Osteoarthritis: Current Evidence. Drugs Aging. 2023;40(1):1-
20. DOI: 10.1007/s40266-022-00994-3

26.de Sire A, Marotta N, Sconza C, et al. Oxygen-ozone therapy
for pain relief in patients with trapeziometacarpal osteoarthritis:
a proof-of-concept study. Disabil Rehabil. 2025;47(2):452-458.
DOI: 10.1080/09638288.2024.2342491

27. Egiazaryan KA, Parsadanyan GK, Ershov DS, et al. Mid-Term Results
of Surgical Treatment for Rhizarthrosis Using Interposition and Suspension-
Interposition Arthroplasty. Traumatology and Orthopedics of Russia.
2023;29(4):69-77. [Ernazapsu K.A., ITapcapausu K., Epmos [I.C., u
np. CpenHecpouHble pe3yibTaThl XMPYPrUYECKOTO JIedeHHsl pU3apTpo3a
MEeTOAAMM WHTEPIIO3UIIMOHHOM U CYCIeH3MOHHO-UHTepPIO3UIIMOHHON
apTpormnactiku. TpaBmamonoezust u opmonedus Poccuu. 2023;29(4):69-77].
DOI: 10.17816/2311-2905-17288

28. Gervis WH. Osteo-arthritis of the Trapezio-metacarpal Joint treated
by Excision of the Trapezium. Proc R Soc Med. 1947;40(9):492.
DOI: 10.1177/003591574704000908

29. Newton A, Talwalkar S. Arthroplasty in thumb trapeziometacarpal
(CMC joint) osteoarthritis: An alternative to excision arthroplasty. J Orthop.
2022;35:134-139. DOI: 10.1016/j.jor.2022.11.011

30. Saab M, Chick G. Trapeziectomy for trapeziometacarpal osteoarthritis. Bone
Jt Open. 2021;2(3):141-149. DOI: 10.1302/2633-1462.23.BJ0-2020-0188.R1

31. Yeoman TFM, Stone O, Jenkins PJ, McEachan JE. The long-term
outcome of simple trapeziectomy. J Hand Surg Eur Vol. 2019;44(2):146-150.
DOI: 10.1177/1753193418780898

32. Janakiramanan N, Miles O, Collon S, et al. Functional Recovery Following
Trapeziectomy and Ligament Reconstruction and Tendon Interposition: A
Prospective Longitudinal Study. J Hand Surg Am. 2021;46(11):963-971.
DOI: 10.1016/j.jhsa.2021.04.036

33. Murley AH. Excision of the trapezium in osteoarthritis of the first carpo-
metacarpal joint. J Bone Joint Surg Br. 1960;42:502-507.

34. Weilby A. Surgical treatment of osteoarthritis of the carpo-metacarpal
joint of the thumb. Indications for arthrodesis, excision of the trapezium,
and alloplasty. Scand J Plast Reconstr Surg. 1971;5(2):136-141.
DOI: 10.3109/02844317109042954

35. Van Royen K, Vanmierlo B, Goorens CK, Goubau J. Scaphometacarpal
arthrodesis with autologous structural bone graft as a salvage procedure after
failed trapeziectomy - Surgical technique and initial results. Hand Surg Rehabil.
2020;39(6):539-544. DOLI: 10.1016/j.hansur.2020.06.004

36. Wajon A, Ada L, Edmunds I. Surgery for thumb (trapeziometacarpal
joint) osteoarthritis. Cochrane Database Syst Rev. 2005;(4):CD004631.
DOI: 10.1002/14651858.CD004631.pub2

37. Froimson Al. Tendon arthroplasty of the trapeziometacarpal joint. Clin
Orthop Relat Res. 1970;70:191-199.

38. Eaton RG, Littler JW. Ligament reconstruction for the painful thumb
carpometacarpal joint. J Bone Joint Surg Am. 1973;55(8):1655-1666.

39. Eaton RG, Lane LB, Littler JW, Keyser JJ. Ligament reconstruction for the
painful thumb carpometacarpal joint: a long-term assessment. J Hand Surg Am.
1984;9(5):692-699. DOI: 10.1016/50363-5023(84)80015-5

40. Burton RI, Pellegrini VD Jr. Surgical management of basal joint
arthritis of the thumb. Part II. Ligament reconstruction with tendon

interposition arthroplasty. J Hand Surg Am. 1986;11(3):324-332.
DOI: 10.1016/s0363-5023(86)80137-x

41. Freedman DM, Eaton RG, Glickel SZ. Long-term results of volar
ligament reconstruction for symptomatic basal joint laxity. J Hand Surg Am.
2000;25(2):297-304. DOI: 10.1053/jhsu.2000.jhsu25a0297

42. Tomaino MM, Pellegrini VD Jr, Burton RI. Arthroplasty of the basal
joint of the thumb. Long-term follow-up after ligament reconstruction
with tendon interposition. J Bone Joint Surg Am. 1995;77(3):346-355.
DOI: 10.2106/00004623-199503000-00003

43. Thompson JS. Complications and salvage of trapeziometacarpal
arthroplasties. Instr Course Lect. 1989;38:3-13.

44, Soejima O, Hanamura T, Kikuta T, et al. Suspensionplasty
with the abductor pollicis longus tendon for osteoarthritis in the
carpometacarpal joint of the thumb. J Hand Surg Am. 2006;31(3):425-428.
DOI: 10.1016/j.jhsa.2005.12.010

45. Bezwada HP, Sauer ST, Hankins ST, Webber JB. Long-term results of
trapeziometacarpal silicone arthroplasty. J Hand Surg Am. 2002;27(3):409-417.
DOI: 10.1053/jhsu.2002.31733

46. Minami A, Iwasaki N, Kutsumi K, et al. A long-term follow-
up of silicone-rubber interposition arthroplasty for osteoarthritis of
the thumb carpometacarpal joint. Hand Surg. 2005;10(1):77-82.
DOI: 10.1142/S0218810405002607

47. MacDermid JC, Roth JH, Rampersaud YR, Bain GI. Trapezial arthroplasty
with silicone rubber implantation for advanced osteoarthritis of the
trapeziometacarpal joint of the thumb. Can J Surg. 2003;46(2):103-110.

48. Naidu SH, Kulkarni N, Saunders M. Titanium basal joint arthroplasty: a
finite element analysis and clinical study. J Hand Surg Am. 2006;31(5):760-765.
DOI: 10.1016/j.jhsa.2005.12.022

49. Adams BD, Pomerance J, Nguyen A, Kuhl TL. Early outcome of spherical
ceramic trapezial-metacarpal arthroplasty. J Hand Surg Am. 2009;34(2):213-218.
DOI: 10.1016/j.jhsa.2008.10.017

50. Agout C, Ardouin L, Bellemere P. A ten-year prospective outcome
study of Pi2 pyrocarbon spacer arthroplasty in carpometacarpal
joint osteoarthritis. Hand Surg Rehabil. 2016;35(4):255-261.
DOI: 10.1016/j.hansur.2016.05.002

51. Athwal GS, Chenkin J, King GJ, Pichora DR. Early failures with a
spheric interposition arthroplasty of the thumb basal joint. J Hand Surg Am.
2004;29(6):1080-1084. DOTI: 10.1016/j.jhsa.2004.06.012

52. Clarke S, Hagberg W, Kaufmann RA, et al. Complications with the use
of Artelon in thumb CMC joint arthritis. Hand (N Y). 2011;6(3):282-286.
DOI: 10.1007/s11552-011-9332-x

53. Russo S, Bernasconi A, Busco G, Sadile F. Treatment of the
trapeziometacarpal osteoarthritis by arthroplasty with a pyrocarbon implant. Int
Orthop. 2016;40(7):1465-1471. DOI: 10.1007/s00264-015-3016-z

54. Logan J, Peters SE, Strauss R, et al. Pyrocardan Trapeziometacarpal Joint
Arthroplasty-Medium-Term Outcomes. J Wrist Surg. 2020;9(6):509-517.
DOI: 10.1055/s-0040-1714685

55. Smeraglia F, Barrera-Ochoa S, Mendez-Sanchez G, et al. Partial
trapeziectomy and pyrocarbon interpositional arthroplasty for trapeziometacarpal
osteoarthritis: minimum 8-year follow-up. J Hand Surg Eur Vol. 2020;45(5):472-
476. DOL: 10.1177/1753193420906805

56. Pendse A, Nisar A, Shah SZ, et al. Surface replacement trapeziometacarpal
joint arthroplasty — early results. J Hand Surg Eur Vol. 2009;34(6):748-757.
DOLI: 10.1177/1753193409343750

57. Pérez-Ubeda MJ, Garcia-Lopez A, Marco Martinez F, et al. Results of
the cemented SR trapeziometacarpal prosthesis in the treatment of thumb
carpometacarpal osteoarthritis. J Hand Surg Am. 2003;28(6):917-925.
DOI: 10.1016/s0363-5023(03)00378-2

58.de la Caffiniere JY, Aucouturier P. Trapezio-metacarpal
arthroplasty by total prosthesis. Hand. 1979;11(1):41-46.
DOI: 10.1016/s0072-968x(79)80007-8

59. Skyttd ET, Belt EA, Kautiainen HJ, et al. Use of the de la Caffiniére prosthesis
in rheumatoid trapeziometacarpal destruction. J Hand Surg Br. 2005;30(4):395-
400. DOI: 10.1016/j.jhsb.2005.03.012

60. Johnston P, Getgood A, Larson D, et al. De la Caffiniere thumb
trapeziometacarpal joint arthroplasty: 16-26 year follow-up. J Hand Surg Eur
Vol. 2012;37(7):621-624. DOI: 10.1177/1753193411433226

61. Nicholas RM, Calderwood JW. De la Caffiniere arthroplasty for basal
thumb joint osteoarthritis. J Bone Joint Surg Br. 1992;74(2):309-312.
DOI: 10.1302/0301-620X.74B2.1544976

62. Regnard PJ. Electra trapezio metacarpal prosthesis: results
of the first 100 cases. J Hand Surg Br. 2006;31(6):621-628.
DOI: 10.1016/j.jhsb.2006.05.019

63. Frolich C, Hansen TB. Complications Related to Metal-on-Metal Articulation
in Trapeziometacarpal Joint Total Joint Arthroplasty. J Funct Biomater.
2015;6(2):318-327. DOI: 10.3390/jfb6020318

64. Hansen TB, Dremstrup L, Stilling M. Patients with metal-on-metal
articulation in trapeziometacarpal total joint arthroplasty may have elevated

www.innoscience.ru

339

TRAUMATOLOGY AND ORTHOPEDICS



http://www.innoscience.ru
https://doi.org/10.1007/s11999-016-4864-6
https://doi.org/10.5312/wjo.v15.i5.435
https://doi.org/10.1016/j.jbmt.2019.02.018
https://doi.org/10.15557/JoU.2021.0027
https://doi.org/10.3390/ijms22137077
https://doi.org/10.1007/s40266-022-00994-3
https://doi.org/10.1080/09638288.2024.2342491
https://doi.org/10.17816/2311-2905-17288
https://doi.org/10.1177/003591574704000908
https://doi.org/10.1016/j.jor.2022.11.011
https://doi.org/10.1177/1753193418780898
https://doi.org/10.1016/j.jhsa.2021.04.036
https://doi.org/10.3109/02844317109042954
https://doi.org/10.1016/j.hansur.2020.06.004
https://doi.org/10.1002/14651858.CD004631.pub2
https://doi.org/10.1016/s0363-5023(84)80015-5
https://doi.org/10.1016/s0363-5023(86)80137-x
https://doi.org/10.1053/jhsu.2000.jhsu25a0297
https://doi.org/10.2106/00004623-199503000-00003
https://doi.org/10.1016/j.jhsa.2005.12.010
https://doi.org/10.1053/jhsu.2002.31733
https://doi.org/10.1142/S0218810405002607
https://doi.org/10.1016/j.jhsa.2005.12.022
https://doi.org/10.1016/j.jhsa.2008.10.017
https://doi.org/10.1016/j.hansur.2016.05.002
https://doi.org/10.1016/j.jhsa.2004.06.012
https://doi.org/10.1007/s11552-011-9332-x
https://doi.org/10.1007/s00264-015-3016-z
https://doi.org/10.1055/s-0040-1714685
https://doi.org/10.1177/1753193420906805
https://doi.org/10.1177/1753193409343750
https://doi.org/10.1016/s0363-5023(03)00378-2
https://doi.org/10.1016/s0072-968x(79)80007-8
https://doi.org/10.1016/j.jhsb.2005.03.012
https://doi.org/10.1177/1753193411433226
https://doi.org/10.1302/0301-620X.74B2.1544976
https://doi.org/10.1016/j.jhsb.2006.05.019
https://doi.org/10.3390/jfb6020318

TPABMATOJIOTMNA N OPTOMNEANA

Tom 10 (4) 2025

serum chrome and cobalt. J Hand Surg Eur Vol. 2013;38(8):860-865.
DOLI: 10.1177/1753193413487685

65. Thillemann JK, Thillemann TM, Munk B, Krgner K. High revision rates
with the metal-on-metal Motec carpometacarpal joint prosthesis. J Hand Surg
Eur Vol. 2016;41(3):322-327. DOL: 10.1177/1753193415595527

66. Toffoli A, Teissier J. MAIA Trapeziometacarpal Joint Arthroplasty:
Clinical and Radiological Outcomes of 80 Patients With More than
6 Years of Follow-Up. J Hand Surg Am. 2017;42(10):838.e1-838.e8.
DOI: 10.1016/j.jhsa.2017.06.008

67. Robles-Molina MJ, Lépez-Caba F, Gomez-Sanchez 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):e681-e686.
DOI: 10.3928/01477447-20170503-03

68. Duché R, Trabelsi A. The concept of first metacarpal M1-M2 arch. New
interest in trapeziometacarpal prostheses. Hand Surg Rehabil. 2022;41(2):163-
170. DOI: 10.1016/j.hansur.2021.12.011

69. Dreant N, Poumellec MA. Total Thumb Carpometacarpal Joint Arthroplasty:
A Retrospective Functional Study of 28 MOOVIS Prostheses. Hand (N Y).
2019;14(1):59-65. DOI: 10.1177/1558944718797341

70. Goubau JF, Goorens CK, Van Hoonacker P, et al. Clinical and radiological
outcomes of the Ivory arthroplasty for trapeziometacarpal joint osteoarthritis with
a minimum of 5 years of follow-up: a prospective single-centre cohort study.
J Hand Surg Eur Vol. 2013;38(8):866-874. DOI: 10.1177/1753193413488494

71. Martins A, Charbonnel S, Lecomte F, Athlani L. The Moovis® implant for
trapeziometacarpal osteoarthritis: results after 2 to 6 years. J Hand Surg Eur Vol.
2020;45(5):477-482. DOIL: 10.1177/1753193420901435

72. Tchurukdichian A, Guillier D, Moris V, et al. Results of 110 IVORY®
prostheses for trapeziometacarpal osteoarthritis with a minimum
follow-up of 10 years. J Hand Surg Eur Vol. 2020;45(5):458-464.
DOI: 10.1177/1753193419899843

73. Martin-Ferrero M, Simo6n-Pérez C, Coco-Martin MB, et al.
Trapeziometacarpal total joint arthroplasty for osteoarthritis: 199 patients with
a minimum of 10 years follow-up. J Hand Surg Eur Vol. 2020;45(5):443-451.
DOI: 10.1177/1753193419871660

74. Farizon F, de Lavison R, Azoulai JJ, Bousquet G. Results with a cementless
alumina-coated cup with dual mobility. A twelve-year follow-up study. Int
Orthop. 1998;22(4):219-224. DOTI: 10.1007/s002640050246

75. Lussiez B, Falaise C, Ledoux P. Dual mobility trapeziometacarpal
prosthesis: a prospective study of 107 cases with a follow-up of
more than 3 years. J Hand Surg Eur Vol. 2021;46(9):961-967.
DOI: 10.1177/17531934211024500

76. Froschauer SM, Holzbauer M, Mihalic JA, Kwasny O. TOUCH® Prosthesis

for Thumb Carpometacarpal Joint Osteoarthritis: A Prospective Case Series.
J Clin Med. 2021;10(18):4090. DOI: 10.3390/jcm10184090

77. Glaser J, Aman M, Krohn T, et al. Scapho-metacarpal dual mobility
prosthesis for TMC-1 joint salvage: technical insights. Arch Orthop Trauma
Surg. 2025;145(1):128. DOIL: 10.1007/s00402-025-05751-w

340

www.innoscience.ru

Hayka n UHHOBauUuK B MeauLuHe



http://www.innoscience.ru
https://doi.org10.1177/1753193413487685
https://doi.org/10.1177/1753193415595527
https://doi.org/10.1016/j.jhsa.2017.06.008
https://doi.org/10.3928/01477447-20170503-03
https://doi.org/10.1016/j.hansur.2021.12.011
https://doi.org/10.1177/1558944718797341
https://doi.org/10.1177/1753193413488494
https://doi.org/10.1177/1753193420901435
https://doi.org/10.1177/1753193419899843
https://doi.org/10.1177/1753193419871660
https://doi.org/10.1007/s002640050246
https://doi.org/10.1177/17531934211024500
https://doi.org/10.3390/jcm10184090
https://doi.org/10.1007/s00402-025-05751-w

