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Abstract

Purpose This systematic review and meta-analysis directly compares joint replacement (JR) and trapeziectomy techniques
to provide an update as to which surgical intervention is superior for first carpometacarpal (CMC-1) joint osteoarthritis.
Methods In August 2020, MEDLINE, Embase and Web of Science were searched for eligible studies that compared these
two techniques for the treatment of CMC-1 joint osteoarthritis (PROSPERO registration ID: CRD42020189728). Primary
outcomes included the Disabilities of the Arm, Shoulder and Hand (DASH), QuickDASH (QDASH) and pain visual ana-
logue scale (VAS) scores. Secondary outcomes, such as total complication, dislocation and revision surgery rates, were also
measured.

Results From 1909 studies identified, 14 studies (1005 patients) were eligible. Our meta-analysis found that post-operative
QDASH scores were lower for patients in the JR group (five studies, p =0.0004). Similarly, significantly better postoperative
key pinch strength in favour of JR was noted (three studies, p=0.001). However, pain (VAS) scores were similar between
the two groups (five studies, p=0.21). Moreover, JR techniques had significantly greater odds of overall complications (12
studies; OR 2.12; 95% CI 1.13-3.96, p =0.02) and significantly greater odds of revision surgery (9 studies; OR 5.14; 95%
CI2.06-12.81, p=0.0004).

Conclusion Overall, based on very low- to moderate-quality evidence, JR treatments may result in better function with less
disability with comparable pain (VAS) scores; however, JR has greater odds of complications and greater odds of requiring
revision surgery. More robust RCTs that compare JR and TRAP with standardised outcome measures and long-term follow-
up would add to the overall quality of evidence.

Keywords First carpometacarpal (CMC 1) - Osteoarthritis - Joint replacement - Trapeziectomy - Systematic review - Meta-
analysis

Introduction

Osteoarthritis of the first carpometacarpal (CMC 1) joint
is an extremely common disease that has an age-adjusted
prevalence of 7% for men and 15% for women [1]. CMC
joint osteoarthritis can cause pain, deformity, limited range
of motion, joint instability and weakness, all of which can
lead to functional disability, most notably in postmenopausal
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women and the elderly population [2]. The Eaton-Littler
classification system has traditionally been used to radio-
graphically stage CMC osteoarthritis from I to IV based on a
true lateral radiograph of the joint [3]. Although the disease
is graded in this manner, treatment is largely guided by the
patient’s pain, functional limitations and desired outcomes.

At present, there are an array of non-surgical and surgi-
cal interventions available, of which the latter is reserved
as a last resort. The overall goal of treatment, in either
case, is to relieve pain, improve thumb motion and provide
joint stability [4]. Non-surgical treatments include activity
modification, oral pain relief medication, splints, physio-
therapy and corticosteroid injections [5]. Surgical interven-
tions are indicated when symptoms have not stabilised or
been controlled despite conservative therapy; these include
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extension osteotomy, CMC arthroscopy with debridement,
trapeziectomy alone (TRAP), trapeziectomy with ligament
reconstruction and tendon interposition (LRTI), trapeziec-
tomy with tightrope suspensionplasty, arthrodesis and joint
replacement (JR) [2, 6].

One of the challenges of managing CMC 1 joint osteo-
arthritis is the lack of guidance on which surgical interven-
tion is more appropriate for a given clinical scenario [6].
Moreover, due to the lack of consensus over which treat-
ment is superior, the treatment for CMC 1 joint osteoarthritis
has often been guided by surgeon preference [7]. A survey
of hand surgeons in the USA found that 95% of surgeons
perform only one type of surgical procedure for this condi-
tion, of which 93% utilise LRTI [8]. Similarly, LRTI was
the first-choice procedure for the majority of hand surgeons
in Europe except in Belgium and France, where JR was the
most common choice of treatment [9].

A previous systematic review by Wajon et al. in 2015
found that there is no evidence that any single technique is
superior in terms of pain and physical function; however, it
was noted that the studies included were “not of high enough
quality to provide conclusive evidence that the compared
techniques provided equivalent outcomes” [10]. A more up-
to-date review by Lee et al. in 2021 compared JR exclusively
with LRTI and reported a superior clinical outcome for JR
[11].

This present review aims to provide an update on the
current literature by exclusively investigating comparative
studies to provide guidance on which technique is superior
between different types of TRAP and JR procedures in terms
of both functional and adverse outcomes.

Methods
Search strategy

The protocol for this review has been prospectively pub-
lished on PROSPERO (registration ID CRD42020189728).
The search strategy has been provided (“Appendix A”).
MEDLINE, Embase and Web of Science were systematically
searched for eligible studies on 8 August 2020. All articles
were searched and selected on the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA) crite-
ria [12]. References from all eligible articles were screened,
relevant orthopaedic guidelines were read, and experts in the
field of orthopaedics were consulted.

Articles identified from the database searches were
screened by title and then by abstract by three authors (SR,
RC and SR). Thereafter, the full manuscript of the final arti-
cles was assessed against eligibility criteria by two inde-
pendent authors. Any dispute was discussed by all authors
and settled by a consensus. Data from eligible articles were
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inputted into a pre-defined, piloted spreadsheet that was
reviewed by an additional author (SS).

Eligible studies

All original research studies that compared functional out-
comes and/or complications between trapeziectomy and
joint replacement for the treatment of osteoarthritis of
the first carpometacarpal joint were eligible for inclusion.
Additionally, studies of any language were included, pro-
vided that an English translation was available at the time
of search. Only studies involving living human participants
after the year 2000 were included to reflect modern practice.
Studies involving any other type of degenerative joint dis-
ease or arthritis that affected the first carpometacarpal joint
were excluded. All cadaveric, biomechanical or non-human
studies were also excluded.

Eligible participants

Eligible participants were male or female adult patients,
over the age of 18, with primary osteoarthritis undergoing
treatment with either trapeziectomy or joint replacement for
curative intent in the primary setting, i.e. excluding those
who require revision surgery.

Eligible interventions and comparators

The eligible intervention was joint replacement of the carpo-
metacarpal joint, regardless of the material used to replace
the carpometacarpal joint, to treat osteoarthritis of the first
carpometacarpal joint.

The eligible comparator was trapeziectomy to treat oste-
oarthritis of the first carpometacarpal joint. This included
simple trapeziectomy, trapeziectomy with tendon inter-
position (TI), trapeziectomy with ligament reconstruction
(LR), trapeziectomy with tendon interposition and ligament
reconstruction (LRTI) and resection-suspension arthroplasty
(RSA).

Outcome measures

The primary outcomes were functional outcomes, which
included the Disabilities of the Arm, Shoulder, Hand
(DASH) score, the QuickDASH (QDASH) score, pain rat-
ing via the Visual Analogue Scale (VAS), tip pinch strength,
key pinch strength, grip pinch strength and Kapandji score.
The DASH score is derived from self-reported responses
to a 30-item questionnaire that was developed to measure
a patient’s degree of upper-limb impairment and disability
[13]. Alternatively, there is a shortened 15-item question-
naire known as the QDASH score, which is also commonly
used [14]. The VAS score is a single-item continuous scale
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that serves as a measure of pain intensity [15]. Finally, key
pinch, grip pinch and Kapandji scores are also commonly
used scores to measure hand strength and mobility [16]. Sec-
ondary outcome measures were comprised of adverse out-
comes, such as revision surgery rate, failure rate, dislocation
rate, loosening rate and total complication rate.

Assessment of risk of bias

The risk of bias assessment was carried out based on the
type of study. The ROBINS-I tool was used for non-ran-
domised comparative studies, and the Cochrane Risk of
Bias 2.0 tool was used for the one randomised controlled
trial (RCT) included in this review [17, 18]. The quality of
our effect estimates was assessed using the GRADE rating
system [19].

Data analysis

The intervention and comparator were compared via a nar-
rative synthesis. All quantitative data for functional out-
comes and complications that were available in the form of
means, medians and ranges have been presented in separate
tables and figures. Continuous variables were measured by
the mean or median with standard deviation or interquartile
range; categorical variables were measured by percentages.

A quantitative meta-analysis has also been carried out to
compare functional outcomes and complications between
the intervention and comparator via the Review Manager
(RevMan) software. The final follow-up times were pooled
when conducting the meta-analysis. A random effects model
was used as no fixed effects were assumed. When applica-
ble, mean difference and odds ratios will be calculated with
confidence intervals provided. Studies that contained data
with disparate or incomparable outcomes were not included
in the meta-analysis; instead, these were discussed in the
narrative synthesis. In particular, studies that did not report
standard deviations were precluded from the meta-analysis
for QDASH, pain (VAS) and key pinch strength. Finally, a
discussion of possible explanations and an overall summa-
tion has been presented in the discussion and conclusion
sections, respectively.

Results
Study selection

In total, 1909 studies were identified through database
searching. After removal of duplicates and abstract screen-
ing, 27 articles were assessed for eligibility by the inclusion
criteria. From these 27 studies, 13 were excluded, result-
ing in 14 eligible studies [20—-33]. In accordance with the

Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines, a flow diagram for the
results of the study selection procedure is shown in Fig. 1.
The PRISMA checklist has been included as “Appendix B”.

Study characteristics

Studies comparing joint replacement and trapeziectomy were
assessed in this systematic review (SR). Study characteris-
tics are shown in Table 1. The types of JR in the included
studies were Ivory, Elektra, ARPE, De la Caffiniere, Rose-
land, MAIA, of which two were cemented, eight were unce-
mented, and four were unspecified. This was compared with
different types of trapeziectomy including LRTI, resection
arthroplasty (RA) or RSA, tendon interposition (TI), simple
trapeziectomy and trapeziectomy with or without ligamen-
toplasty (TRAP =+ ligamentoplasty).

All five studies [21-25] that compared JR with LRTI
alone used the Burton-Pellegrini technique. Four studies
adopted RA techniques, of which three [20, 26, 28] used
RSA and one [27] used Lundsborg’s RA. The studies utilis-
ing TT adopted flexor carpi radialis (FCR) TI [29] and abduc-
tor pollicis longus (APL) TI [30]. Of the three remaining
studies, one [31] used simple trapeziectomy, one [32] used
LRTT as per the Burton-Pellegrini technique or trapeziec-
tomy, and one [33] used trapeziectomy with or without
Sigfuson-Lundborg ligamentoplasty.

Only one study [22] in this SR was a randomised con-
trolled trial; five [21, 26, 29, 30, 32] were prospective cohort
studies and eight [20, 23-25, 27, 28, 31, 33] were retro-
spective cohort studies. The recruitment period ranged from
1995 to 2016, and all studies were published after the year
2000. This resulted in a total of 1,005 patients (mean age
59.2 years), of which 521 had a joint replacement (mean
follow-up 45.5 months) and 484 had a type of trapeziectomy
procedure (mean follow-up 48.2 months).

Functional outcomes
DASH

Five studies [20, 26-28, 32] reported postoperative DASH
outcomes (Table 2). Only one study [27] that compared the
uncemented Ivory JR with Lundsborg’s RA reported a sta-
tistically significant difference (p < 0.05).

QDASH

Six studies [21-24, 31, 33] reported postoperative QDASH
scores. Four studies [21-24] that compared JR with LRTI
were eligible for meta-analysis, which detected a signif-
icant mean difference between JR and TRAP in favour
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Fig. 1 PRISMA flow chart of
studies identified, screened and
included

] [ Eligibility ] [ Screening ] [ Identification

Records identified via database
searching
(n=1,909)

A 4

Records after duplicates removed

(n=1,290)

A 4

Abstracts screened
(n=296)

A 4

v

Records excluded
(n=269)

Full-text articles assessed for
eligibility
(n=27)

A 4

A 4

Full-text articles excluded
(n=13)
Reasons for exclusion:

Incorrect technique e.g. spacer
instead of joint replacement (4)

Non-comparative study (3)

Other forms of arthritis e.g.
rheumatoid and post-traumatic

arthritis (2)

Full-text article unavailable in

of JR (mean difference —4.86; 95% CI —7.57 to —2.15,
p=0.0004) (Fig. 2).

Pain (VAS)

Eleven studies [20, 21, 23, 24, 26-30, 32, 33] reported
postoperative pain (VAS) (Table 2). Five studies [20, 21,
23, 24, 32] were included in the meta-analysis, which
revealed a non-significant difference between JR and
TRAP procedures (mean difference -0.49; 95% CI —1.27
to 0.28, p=0.21) (Fig. 3). One subgroup showed lower
pain scores in favour of the Ivory JR compared to RSA
[20] (mean difference —2.00; 95% CI —3.95 to —0.05,
p=0.04) (Fig. 3).
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Tip pinch strength

Four studies [22, 28-30] reported postoperative tip pinch
scores, of which only one [30] reported significantly better
tip pinch strength in the uncemented Elektra JR group com-
pared to the APL TI group (p <0.05) (Table 2).

Key pinch strength

Eight studies [21-23, 25, 28-30, 33] reported key pinch
strength. Three [21, 23, 25] of these studies were eligible
for meta-analysis, all of which compared JR with LRTI. The
meta-analysis showed significantly better postoperative key
pinch strength in favour of JR (mean difference 0.95; 95%
CI0.36 to 1.53, p=0.001) (Fig. 4).



1005

European Journal of Orthopaedic Surgery & Traumatology (2022) 32:1001-1021

(8007) Yrew
eIyo[g -uo(J “Te 10
Cl HI-T ¢9—IL8S —df 9 9¢ 86 900¢—£00¢ IL1dV pojuawadu)  eanoedsold 1I0Y0)  IOPUIA-YILI()
>0s—I1>0¢ (€107) ourI]
9 AN —dr (LT/0) LT (Ly/0) Ly YL 010Z-600C LL ¥4 VIVIN ~ 2anoadsord  310yo) “[e 10 1o3e[
1L
(§107) ureds
§T8¢—VSY HddV “Te 19 zaup
Cl HI-I 19—dr Sl Sl 0¢ 1102-010T AAX:! pojuRWdU)  dAndadsonay 1I0Yo)  -IRN-ZOUNIB]N
[elowr
9¢—Vvy 99—V -OWR A10A] (8107) Auew
oAl 111 cos—dr (Sz/L) ce (0€/6) 6€ IL 9107010 V¥ s.810gspuny paIuaWodU)  9ANIAdSONY 1OYOD  -1dD) e Jo durg
(0200)
Ce9l—VSy 86—VSd BRI BLOSY “[8 19
LTS AI-IIL ys—dl Ty €1 (92/) 6T (8€/) T 900C—+00C vSd pojudwdU  2Andadsold 110yo) Ioneydsory
(0202
Cor—vSd 6'09—VSd BLOSDY [0 19
ye—dl 11 Y ys—dl (0€/L) Lg (¥e/s) 6T 99 S10T-110T LAY KI0A] oAndadsonay 1104o) 1oneydsolL
vy
(¥000)
LS—ILAT (tun3ay[ed wnigg
94 IN Pl (92/0) 9T (LT/0) LT €S AN - -uoyng) [LYT mmuIge) e[o 2Andadsonsy 1Ioyo) e 19 Jowg o
(01022000
I ENON
(2Z00Z-0002) (€102
TITI—ILYT (9°8) 8s—1LY'T (1un3a[1ed amuyge) o wnigg
9CI—df AN (€9) ¢s—Ar (ze/0) Te (€2/0) €T 99 0102-000C  -uoung) [1YT o payuewd) 2Andadsonay oyoy  “[e 19 Jews o
(L10D)
6S—ILYT S09—ILY1 (tutr3afog dddV ureds “e 10
9¢—dr 11 7oAl (Lz/L) ve (L) 1€ <9 1102-900C  -uoung) [LIT pojuRWdU  9ANdadsondy 10Yo)  BUION-SI[QOY
(6102)
19—ILYIT (unserred eIyeld KemIoN “e 30
¥C AN yo—df ¥1/9) 0T (¥1/9) 0T or 9107-800C  -uoung) [1YT pojuewadu)  eandedsold  LOY Uasp[IIoY L
@@L ILID (6100
Cer—ILdT 6'09—1LYT 1102-600¢ (uni3afrog KI0A] uredg “[e 19
cor—dr -1 (€L ¥'09—dr (LS/19) 9 (LLiD) v8 9y (40 S10T—CI0C  -uoung) [LYT pojuswodu)  9ANIAdsOId 1I0YO)  ZOWOD-UBLIG)
JARgd
A@md d
(A/IN) uswade[dax (uonedriqn
(sypuou) (ueou) Kwoparzadei], Jurof 2101 Jo 1eak pue
uonjemp dn  (Iori-uoleq) (s1eak) : (s1eak) porrad Awojoarzaden jo adKy Anunod ‘royIny)
-MO[[0J UBSIA VO Jo a8eis a3e ueoq syuaned jo requuinN JUSWINIOSY  SnsIdA juswaoe[dar jurof jo odAJ, Apms jo odA7, 1 Apms

SIPN)S PAPNOUL [[& JO SONSLIAOBILYD UI[AsEy | d|qel

pringer

a's



European Journal of Orthopaedic Surgery & Traumatology (2022) 32:1001-1021

1006

Kwoyoarzeden gyy 1 ‘uonisodiour uopud) 77 ‘Kyserdoryire uorsuadsns-uonoasal Yy el po[[ONU0D PISTWOPUEI 1)y
‘Kyserdoryyre UoNOISAI Yy ‘SHLIYIIL0SO YO ‘pajiodar jou YN ‘uonisodIiour uopua) uonoNIsuodAlI juawesi| 777 yuawade[dar jurof y ‘siferper died 10xay YO ‘snduoj sworjod 10jonpqe 74y

S[ewRy/o[ewt of /A
(ysm3
-unsIp 3,Useop
eyep) Aiserd
-ojuouredI|
Sroqpun-y-uos (S100)
TL—dVdL 09 -dVdL -YSISF Lwoy Kisedoryyre [e3m04
ec—dr AT oAl 81/v) T (81/0) 81 oy 800C—5661 -oo1zadel], 1oyo0s-pue-[[eqg oAnoadsonay 1I0yoH “[e 39 sojueg
spjdojuawun3ry F JvyL
(¢z/0) Awoy
Pe—dVidlL §'19—dVdL CC—dVdl -oorzader], (L00T) wnig
9T 11LY1 8S—ILYT (¥€/0) pue (Tutrsaffog oleruyjen -[og ‘us0rs
9T—dr AN yS—dr Pe—ILIT  (LE/E) OF 96 AN -uoung) [LYT B[ oQ PAUSULDY  2AN0adsold  1104oD pue jows oq
dVYL 10 [LYT
8'0r—dVdlL 69—dViL HddV (L100)
yo—dr -1 §o—dr (cereD oy (09/€0) €8 6¢C1 ¥107-0107  Awojoerzadery, pajuRwdU  aAndadsonay 110yo) 3N “Te 19 rer)
dVyl
€ q
(A/IN) uswade[dar (uoneatqn
(Stpuowr) (ueour) Awoyoarzader], jurof eI0L Jo Teak pue
uonjernp dn  (Io[ry-uoieq) (s189K) . . (s1eak) porrad Awojoarzaden jo adKy Anunod ‘royIny)
-MO[[0J UBSJA VO Jo a8eis a8e ueoq syuaned jo requinN JUOWINIOSY  SnsIdA juswaoe[dar jurof jo odAJ, Apms jo adA7, 1 Apms

(ponunuoo) | sjqey

pringer

Qs



1007

European Journal of Orthopaedic Surgery & Traumatology (2022) 32:1001-1021

£ 6C

61y £8'C

ar-99 @0¢

(00~
‘66'€-) 00T

(9¢C
9607 6°0

80
‘¥6°0-) SO0~

(99'0-
‘PS1-) 01 1-

L'e

€80

(L-01

08°0 -

(€-0) S0 -

(0z=90D 0 (OY=¥0D 0 -

©¢

(CoX4

(607 8¢'1

(CRINA

(80 67T

(6090

©1 -

Svel
‘SHEI 0

(69T

FSDEET ‘€8°01-) LOY—

(cT1-
- 8€'L1-) 0€'6-

(€e'1-
‘L8'L7) 097~

(82) 6T

(99'7) 98'ST

(T91) 80T

(Ton 9t

(8C0) 6T

(€0'61)
6L1T

(88 S11

(86) 11

(€102
‘Te 30 1a3e[

Il
(S102)
e 0
ZJunIeN
-ZAUILIRIA]
(8100
‘Te 39 duryg
(0202)
(enyorq)
e
JONBYDOSOL]

(0202)
(KI10AT)
(Le=¥0D  (L1=¥0D Te10
co=d 0°0¢ S'LT I9NBYOSOI]
12’
(#002)
‘'R
Ll (NETg |
(€102)
RCEE)
JowsS 9q
(L100)
T
BUIOIN
-$91q0Y
(6100)
‘Te 30 uas
-PIIoY ],
(6102)
‘'R
Zowon)
-UBLIGeD)

1LYT

- 9¢°LI 2!
(ze=sL)
S0°0>d (65—+1)S'IC 1ot

800=d 92 L€ (97) €¢

anpea-d

dVdl dar

(1D %$6) oua
-TOJJIp UBIA[

dVilL

(1D %$6) oua
dr -IeIp uesN

dVidl

dar

anfea-d dvil Ar

(as) ueoy
(3y) yourd dij,

(as) uesy

(SVA) Suner ureq

(as) uesy
HSVAO

(as) uesy

HSvVa air Apmg

SOIPN}S POPN[OUL JO SAWIOINO [euonduUn ¢ 3|qel

-
Y
50
=)
k]
=3
)
Gl



European Journal of Orthopaedic Surgery & Traumatology (2022) 32:1001-1021

1008

eo=d Iz €06
- 01-9) 6

6260=4d (8006

(6'0) TS6

0196

coLe

- (rs—21) 0T

ocLo=d (L9) 66l

(€L1
- ‘€1°0-) 08°0

- (EETSLO¥ST

(95-01) €2 -

®Leor (LI'T€00) 090

wes

(LS ise

ar-99

(A

0219

Lo ses
W1-9 L

Onee

(0202) (K10AT)
‘Te 19 Ioneyosor]

Vo

(¥002)
‘Te 30 30WS 9

(€100
‘Te 30 30w 9
(L100) T8 10
BUI[OJA-SI[qOY
(6100
"Te 30 UaspHoy L,
(6100) T8 10
ZoWON-URLIGa))
1LYT

onfea-d dVIL

Aar

(as) uesy
21005 1fpuedey]

anfea-d dViL

(1D %S6)
N[ 9OUSIYIP UBSIA

dVdlL

Aar

(as) uesy
(3%) pSuang dun

(as) uesy

(33) yourd Koy

ar Apms

so0>d L€ 49

(€L0
‘P’ 1-) SE0-

el I'c

(€€D)
SCE=dVvial
(50D

¥T=1141 (T 6T

80 0

- 9 Sy L1y

- 1'sc 891

920

(S100)
- '[eJe sojues

spjdojuawn3r] F JvyL

€€ dViL

(6L720)
LTILT (TE61) THe

soo<d

(L00D)
u90IS pue

s o
dVAL 40 [LYT

(L102)
- eRYED
dViL

(8002)
RCEE)
IYIUIA
- -youyn

onfeA-d dvil Aar

(ID %$6) doua
-IQJJIp UBIIN

(1D %S6) ous

dVdlL Aur

-IQJJIp UBIIA

dVdLl Aur

anpea-d

dVdL

Aar

(@s) uesy
(3y) yourd drj,

(@s) uesy
(SVA) Suner ureq

(as) uesy
HSVAO

(as) uesy

HSvVd

air Apmg

(ponunuoo) zsjqey

pringer

Qs



1009

European Journal of Orthopaedic Surgery & Traumatology (2022) 32:1001-1021

Kwoyoarzaden gyy ‘uonisodisyur uopusj 77 ‘Aise[doIyire uoroasal yy ‘uonisodIojur uopus) UonONISU0II Juawes| 77y7 ‘Yuswade[dar jurof yr

(S0°0 > d) 2ourdyIUSIS [BONISIIRIS 9)BDIPUT SAN[BA P[Og

6'8

§t6

S'6

0v'6

so0>d

VLl I'L1

4 §'LT

991 clIe

0c0c Ly'ee

£

Sy

9¢

(459

(S100)
I't ‘e 19 sojues

&svpdojuawnsr] ¥ JvyL
(L00T) weoIs
- pue jows 2
dVYL 10 [LYT
(L100)
- ‘Te 39 yrer)
dViL
(8007) Te 10
99 JOYIUIA-YSHI )
(€100)
6°¢ ‘Te 30 193e[
IL

(S102)
‘Te "19 ZounIeN
€0'L ~ZJUpIRN
(8107) Te 10 ourg
(0202)

(emya1a) e 10
- IONBYISOI]

anpea-d

dVdL

Aar

(as) uesy
2100s 1fpuedey]

anpea-d

dViL Aur

(1D %56)
QOUQIYIP UL

dVdL

Aur

(as) uesy
(3%) pSuang duun

(@s) uesy
(33) yourd Koy ar Apmg

(ponunuoo) zsjqey

pringer

a's



1010 European Journal of Orthopaedic Surgery & Traumatology (2022) 32:1001-1021

JR TRAP Mean Difference Mean Difference
Study or Subgroup Mean [QDASH] SD [QDASH] Total Mean [QDASH] SD [QDASH] Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 JR vs. LRTI
Cebrian-Gomez et al. (2019) 11.4 9.8 84 16 10.1 62 68.6% -4.60[-7.87,-1.33] ——
Robles-Molina et al. (2017) 21.79 19.03 31 25.86 266 34 16.1% -4.07[-10.83,2.69] —_—
Thorkildsen et al. (2019) 115 8.8 20 20.8 16.2 20 11.3% -9.30[-17.38,-1.22] ——————————
De Smet et al. (2013) 29 22.8 23 29 28 32 4.1% 0.00 [-13.45, 13.45]
Subtotal (95% ClI) 158

Heterogeneity: Tau? = 0.00; Chi? = 1.74, df = 3 (P = 0.63); I = 0%
Test for overall effect: Z = 3.51 (P = 0.0004)

Total (95% CI) 158
Heterogeneity: Tau? = 0.00; Chi? = 1.74, df = 3 (P = 0.63); I* = 0%
Test for overall effect: Z = 3.51 (P = 0.0004)

Test for subgroup differences: Not applicable

Fig.2 Meta-analysis of QDASH scores

148 100.0% -4.86 [-7.57, -2.15] -
148 100.0% -4.86 [-7.57, -2.15] -

! 4 |
1 t

-lo -5 0 s 10
Favours [JR] Favours [TRAP]

JR TRAP Mean Difference Mean Difference
Study or Subgroup Mean [Pain (VAS)] SD [Pain (VAS)] Total Mean [Pain (VAS)] SD [Pain (VAS)] Total Weight IV, Random, 95% CI v, d 95% CI
1.2.1 JR vs. LRTI
Cebrian-Gomez et al. (2019) 0.6 09 84 1.7 1.6 62 30.2% -1.10([-1.54, -0.66] -
Robles-Molina et al. (2017) 1.33 1.54 31 1.38 2.09 34 23.3% -0.05[-0.94, 0.84] s
De Smet et al. (2013) 2.9 28 23 2 2.6 32 15.4%  0.90[-0.56, 2.36] 1
Subtotal (95% CI) 138 128 689% -0.24[-1.35,0.86] e

Heterogeneity: Tau? = 0.72; Chi? = 9.72, df = 2 (P = 0.008); I* = 79%
Test for overall effect: Z = 0.43 (P = 0.67)

1.2.2 JR vs. RA
Froschauer et al. (Ivory) (2020) 1 3 29 3
Subtotal (95% CI) 29

Heterogeneity: Not applicable
Test for overall effect: Z = 2.01 (P = 0.04)

1.2.3 JR vs. TRAP

S 37 10.8% -2.00(-3.95, -0.05) s —
37 10.8% -2.00 [-3.95, -0.05] ———

De Smet and Sioen (2007) 2.9 2.42 40 3.25 2.33 34 20.3% -0.35([-1.43,0.73] —

Subtotal (95% CI) 40 34 203% -0.35[-1.43,0.73] ~

Heterogeneity: Not applicable

Test for overall effect: Z = 0.63 (P = 0.53)

Total (95% CI) 207 199 100.0% -0.49[-1.27,0.28] P

Heterogeneity: Tau? = 0.47; Chi? = 11.83, df = 4 (P = 0.02); I* = 66% 4 ) 3 P

Test for overall effect: Z = 1.24 (P = 0.21)

Test for subgroup differences: Chi? = 2.56, df = 2 (P = 0.28), I = 21.7% Favours [R] Favours [TRAP]
Fig.3 Meta-analysis of pain (VAS) scores

JR TRAP Mean Difference Mean Difference

Study or Subgroup Mean [KP (kg)] SD [KP (kg)] Total Mean [KP (kg)] SD [KP (kg)] Total Weight IV, Random, 95% ClI IV, Random, 95% CI

1.3.1 JR vs. LRTI

Cebrian-Gomez et al. (2019) 2.3 1.6 84 1.7 1.2 26  43.0% 0.60 [0.03, 1.17] e

Robles-Molina et al. (2017) 5.35 1.67 31 3.81 1.57 34 31.3% 1.54[0.75, 2.33] D —

De Smet et al. (2004) 6.1 2 27 5.3 14 26 257% 0.80(-0.13, 1.73] T

Subtotal (95% CI) 142 86 100.0% 0.95 [0.36, 1.53] ~—

Heterogeneity: Tau? = 0.12; Chi? = 3.61, df = 2 (P = 0.16); I* = 45%

Test for overall effect: Z = 3.19 (P = 0.001)

Total (95% CI) 142 86 100.0% 0.95 [0.36, 1.53] —~l—

Heterogeneity: Tau? = 0.12; Chi? = 3.61, df = 2 (P = 0.16); I = 45% _52 _’1 ) i é

Test for overall effect: Z = 3.19 (P = 0.001)
Test for subgroup differences: Not applicable

Fig.4 Meta-analysis of key pinch (kg)

Grip strength

Of the six studies [21, 22, 28-30, 33] comparing postoper-
ative grip strength, only one [30] that compared the unce-
mented Elektra JR with APL TI showed a significantly
better grip strength for the JR group (p <0.05) (Table 2).

@ Springer
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Kapandji score

Of the five studies [21-23, 28, 29] that reported Kapandji
scores, two studies [21, 23] reported a non-significant dif-
ference in scores between uncemented Ivory JR (p=0.929)
and LRTI, and between uncemented ARPE JR and LRTI
(p=0.32) (Table 2); the other three studies [22, 28, 29]
did not report p-values.
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JR TRAP
Study or Subgroup

Events Total Events Total Weight M-H, Random, 95% CI

2.1.1 JR vs. LRTI

Cebrian-Gomez et al. (2019) 7 84 6 62 14.1%
Robles-Molina et al. (2017) 5 31 4 34 11.3%
Thorkildsen et al. (2019) 6 20 3 20 10.1%
Subtotal (95% CI) 135 116 35.5%
Total events 18 13

Heterogeneity: Tau? = 0.00; Chi? = 1.17, df = 2 (P = 0.56); I* = 0%

Test for overall effect: Z = 0.64 (P = 0.52)

2.1.2 JRvs.RA

Froschauer et al. (Ivory) (2020) 9 29 4 37 12.4%
Froschauer et al. (Elektra) (2020) 22 29 2 13 8.8%
Martinez-Martinez et al. (2015) 3 15 3 15 8.4%
Erne et al. (2018) 4 39 1 32 6.0%
Subtotal (95% CI) 112 97 35.6%
Total events 38 10

Heterogeneity: Tau? = 0.53; Chi’ = 5.08, df = 3 (P = 0.17); I’ = 41%

Test for overall effect: Z = 2.40 (P = 0.02)

213 JRvs. Tl

Ulrich-Vinther et al. (2008) 3 36 8 62 11.5%
Jager et al., France (2013) 2 47 0 27 3.6%
Subtotal (95% CI) 83 89 15.1%
Total events 5 8

Heterogeneity: Tau? = 0.00; Chi? = 0.87, df = 1 (P = 0.35); I = 0%

Test for overall effect: Z = 0.33 (P = 0.74)

2.1.4 JR vs. TRAP

De Smet and Sioen (2007) 1 40 1 22 4.2%
Craik et al. (2017) 12 83 0 46 4.1%
Subtotal (95% CI) 123 68 8.3%
Total events 13 1

Heterogeneity: Tau? = 4.43; Chi? = 3.12, df = 1 (P = 0.08); I* = 68%

Test for overall effect: Z = 0.60 (P = 0.55)

2.1.5 JR vs. TRAP = Ligamentoplasty

Santos et al. (2015) 3 18 1 22 5.6%
Subtotal (95% CI) 18 22 5.6%
Total events 3 1

Heterogeneity: Not applicable

Test for overall effect: Z = 1.19 (P = 0.23)

Total (95% CI) 471 392 100.0%
Total events 77 33

Heterogeneity: Tau? = 0.38; Chi? = 16.45, df = 11 (P = 0.13); I* = 33%
Test for overall effect: Z = 2.34 (P = 0.02)
Test for subgroup differences: Chi? = 4.65, df = 4 (P = 0.33), I’ = 14.0%

Fig.5 Meta-analysis of total complication rates

Adverse outcomes
Failure

Three studies [26, 30, 32] reported on failure (Table 3).
One study [26] reported a failure rate as high as 72% for
the uncemented Elektra JR and 0% for the RSA group.
Another study [30] reported a failure rate of 2.8% for the
uncemented Elektra JR and 0% for the APL TI. One study
[32] that compared cemented De La Caffiniere JR with
LRTI and TRAP reported failure rates of 0%, 0% and
4.5%, respectively.

Odds Ratio Odds Ratio
M-H, Random, 95% CI
0.85 [0.27, 2.66) —
1.44 [0.35, 5.94) e
2.43(0.51, 11.51] S
1.29 [0.59, 2.79] e
3.71[1.01, 13.65) -
17.29 [3.06, 97.52] ——
1.00 [0.17, 5.98) —_—
3.54 [0.38, 33.41) —_
3.95 [1.29, 12.09] R
0.61[0.15, 2.48] —_—
3.02 [0.14, 65.30)
0.81 [0.23, 2.87] i
0.54 [0.03, 9.05)
16.26 [0.94, 281.28)

2.94 [0.09, 101.41] e —
4.20 [0.40, 44.40) —_
4.20 [0.40, 44.40) ——coi——

2.12 [1.13, 3.96] >
0.005 0.1 10 200

Favours [TRAP] Favours [JR]

Dislocation

Dislocation rate, which is an outcome that is only applicable
to JR, was reported in eight studies [20-23, 26, 29, 31, 33]
(Table 3). Dislocation rates of 2.4-13.8% were reported for
the Ivory JR [20, 21], 3.4-15% for the uncemented Elektra
JR [22, 26], 9.6-9.7% for the uncemented ARPE JR [23, 31]
and 11.1% for ball-and-socket arthroplasty [33] (Table 3).
Only one study [29] reported a dislocation rate of 0% for
the MAIA JR.
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JR TRAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.2.1 JR vs. LRTI
Robles-Molina et al. (2017) 3 31 2 34 24.1% 1.71[0.27, 11.01]) —T—
Thorkildsen et al. (2019) 5 20 0 20 9.4% 14.55 [0.75, 283.37) n
Cebrian-Gomez et al. (2019) 3 84 0 62 9.4% 5.37[0.27, 105.84] —
Subtotal (95% CI) 135 116 42.9% 3.52 [0.87, 14.19] -
Total events 11 2
Heterogeneity: Tau? = 0.00; Chi? = 1.60, df = 2 (P = 0.45); I’ = 0%
Test for overall effect: Z = 1.77 (P = 0.08)
2.2.2 JRvs. RA
Froschauer et al. (Elektra) (2020) 17 29 0 13 9.8% 37.80[2.05, 697.02]
Froschauer et al. (lvory) (2020) 4 29 0 37 9.5% 13.24 [0.68, 256.63] T/
Erne et al. (2018) 3 39 0 32 9.3% 6.23 [0.31, 125.27] -_—
Subtotal (95% CI) 97 82 28.5% 14.87 [2.69, 82.10] i
Total events 24 0
Heterogeneity: Tau? = 0.00; Chi® = 0.73, df = 2 (P = 0.69); I’ = 0%
Test for overall effect: Z = 3.10 (P = 0.002)
2.2.3 JR vs. TRAP
De Smet and Sioen (2007) 1 40 1 22 10.5% 0.54 [0.03, 9.05) —
Craik et al. (2017) 12 83 0 46 10.3% 16.26 [0.94, 281.28] ————
Subtotal (95% CI) 123 68 20.7% 2.94 [0.09, 101.41] e ——
Total events 13 1
Heterogeneity: Tau? = 4.43; Chi’ = 3.12, df = 1 (P = 0.08); I’ = 68%
Test for overall effect: Z = 0.60 (P = 0.55)
2.2.4 JR vs. TRAP + Ligamentoplasty
Santos et al. (2015) 1 18 0 22 7.8% 3.86 [0.15, 100.58] _—r
Subtotal (95% CI) 18 22 7.8% 3.86 [0.15, 100.58] -
Total events 1 0
Heterogeneity: Not applicable
Test for overall effect: Z = 0.81 (P = 0.42)
Total (95% CI) 373 288 100.0% 5.14 [2.06, 12.81] e =
Total events R R 49 3 \
Heterogeneity: Tau? = 0.00; Chi* = 7.51, df = 8 (P = 0.48); I’ = 0% 001 o1 10 1000

Test for overall effect: Z = 3.52 (P = 0.0004)
Test for subgroup differences: Chi? = 1.86, df = 3 (P = 0.60), I* = 0%

Fig.6 Meta-analysis of revision surgery rates

Loosening

As with dislocation, loosening is only applicable to JR
procedures. Seven studies [21, 22, 26, 27, 29-31] reported
loosening rates with the highest rate of 58.6% reported for
the uncemented Elektra JR [26] (Table 3). Two other stud-
ies reported on the Elektra JR, noting loosening rates of
0-10% [22, 30]. Two studies [21, 27] reported loosening
rates of 1.2-2.6% for the uncemented Ivory JR. One study
[29] reported a loosening rate of 4.3% for the MAIA JR, and
another study [31] reported a loosening rate of 0% or the
uncemented ARPE.

Total complication rate

Total complication rates were available for 12 studies
[20-23, 26-33], and the meta-analysis revealed that, overall,
JR was associated with a significantly greater complication
rate when compared with TRAP (OR 2.12; 95% CI 1.13 to
3.96, p=0.02) (Fig. 5). However, sub-group analysis found
that only the JR versus RA group [20, 26-28] had signifi-
cantly greater odds of complications (OR 3.95; 95% CI 1.29
to 12.09, p=0.02) (Fig. 5).

@ Springer
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Revision surgery rate

Revision surgery rates were reported in nine studies [20-23,
26, 27, 31-33] (Table 3), all of which were eligible for meta-
analysis (Fig. 6). Overall, the meta-analysis found that
TRAP procedures had significantly lower revision surgery
rates compared with JR (OR 5.14; 95% CI 2.06 to 12.81,
p=0.0004) (Fig. 6). The only sub-group with a significant
difference in odds of revision surgery was the JR versus
RA group [20, 26, 27] (OR 14.87; 95% CI 2.69 to 82.10,
p=0.002) (Fig. 6).

Quality assessment

The one RCT [22] in this review was assessed via the
Cochrane Risk of Bias Tool 2.0 and was found to have some
concerns regarding bias. The 13 non-randomised compara-
tive studies [20, 21, 23-33] were assessed for bias via the
ROBINS-I tool; two studies [24, 33] were found to have
serious risk of bias, and the remaining 11 studies [20, 21, 23,
25-32] were deemed to have moderate risk of bias (Table 4).

GRADE analysis of the studies included in the meta-
analyses revealed a very low rating for QDASH and pain
(VAS) scores, a low rating for key pinch strength and total
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Table 4 Risk of bias for non-randomised and randomised comparative studies using the ROBINS-I tool and the RoB 2.0 tool, respectively

Study ID Pre-intervention Atinterven-  Post-intervention Overall risk of

(Author, coun- tion bias

try apd year of Bias due to Bias in selec- Biasinclas-  Bias due to Bias due Bias in meas-  Bias in selec-

publication)  confounding  tion of partici- sification of  deviations to missing  urement of tion of the

pants into the interventions from intended data outcomes reported result
study interventions

Non-randomised studies

Cebrian- Moderate Moderate Low Low Low Low Moderate Moderate
Gomez et al.
(2019)

Robles- Moderate Moderate Moderate Low Low Low Moderate Moderate
Molina et al.
(2017)

De Smet et al.  Serious Low Moderate Low Moderate Moderate Moderate Serious
(2013)

De Smet et al. Moderate Moderate Low Low Moderate Moderate Moderate Moderate
(2004)

Froschauer Moderate Moderate Moderate Low Low Moderate Moderate Moderate
et al. (Ivory)
(2020)

Froschauer Moderate Moderate Low Low Moderate Moderate Low Moderate
et al. (Elek-
tra) (2020)

Erne et al. Moderate Moderate Low Low Low Low Moderate Moderate
(2018)

Martinez- Moderate Moderate Low Moderate Low Low Low Moderate
Martinez
et al. (2015)

Jager et al. Moderate Moderate Moderate Low Low Low Moderate Moderate
(2013)

Ulrich-Vinther Moderate Low Low Low Low Low Moderate Moderate
et al. (2008)

Craik et al. Moderate Moderate Moderate Low Low Low Moderate Moderate
(2017)

De Smet et al. Moderate Low Low Low Low Low Low Moderate
(2007)

Santos et al. Moderate Serious Low Low Low Moderate Low Serious
(2015)

Study ID Bias fromran-  Bias from effect Bias from effect Bias due to Bias in meas-  Bias in selec- Overall risk of

(Author, coun-  domisation of assignment to of adhering to  missing out- urement of tion of reported bias

try and year of intervention intervention come data outcome result

publication)

Randomised control trial

Thorkildsen Low risk Low risk Low risk Low risk Some concerns Low risk Some concerns
et al. (2019)

complication rate, and a moderate rating for revision surgery Discussion

rate (Table 5).

Summary of findings

This systematic review investigated functional and adverse
outcomes between JR and TRAP procedures. It was found
that treatment with JR led to significantly better QDASH
scores and key pinch strength, but with comparable pain

@ Springer
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Table 5 Quality of evidence of each outcome as assessed by the GRADE system

Outcomes No. of stud- Risk of bias Imprecision Inconsistency Indirectness Publication bias Overall
ies (no. of GRADE
patients) rating

Functional QDASH 4 (306) High High Low Moderate Low Very low

Pain (VAS) 5 (406) High Moderate High Low Low Very low

Key pinch (kg) 3(228) High Low Moderate Low Low Low
Adverse Total complication rate 12 (863) High Low Low Moderate Low Low

Revision surgery rate 9 (661) High Low Low Low Low Moderate

(VAS) scores. However, JR was associated with greater odds
of complications and requirement of revision surgery.

Previous systematic reviews

At the time of writing, this present review is the largest sys-
tematic review with a meta-analysis that directly compares
functional and adverse outcomes between joint replacement
and trapeziectomy.

In 2015, a review was published by Wajon et al. [10] that
compared functional outcomes between an array of surgical
techniques used to treat CMC 1 OA. However, this review
included only 670 participants and only one JR technique,
the Swanson implant. Wajon et al. also published a review
in 2017 that was later retracted [34].

Moreover, another review that was published by Huang
et al. in 2015 [35] compared 19 different types of joint
replacements and found that “no single implant can be
recommended” and that “many implants should only be
used with great caution if at all”’. A more recent systematic
review was published by Remy et al. [36] in 2020 that also
compared different types of joint replacements. This review
noted favourable short-term outcomes relating to pain and
improved function that is stable over time with a limited
positive effect on joint strength and high rates of failure.

Liu et al. [37] compared simple trapeziectomy with LRTI
and found that the latter technique led to superior tip and
grip strength at one-year follow-up but did not find a differ-
ence between the techniques with regard to pain, key pinch
and DASH. A meta-analysis conducted in 2021 by Lee et al.
[11] reported that JR has a superior clinical outcome com-
pared to LRTI with better DASH scores as well as improved
pinch power along with comparable pain and complications.

This present review adds to the literature by providing a
direct comparison of JR with other TRAP techniques, such
as simple TRAP and RA, and by highlighting the importance
of counselling patients regarding the greater risk of compli-
cations and greater odds of requiring revision surgery when
undergoing JR procedures.

@ Springer

Functional outcomes

In this review, studies reported postoperative functional out-
comes, ranging from subjective measures such as DASH,
QDASH and pain (VAS) to objective measures, including
tip pinch, key pinch, grip strength and Kapandji scores. No
single study reported all of these outcomes, and there was
marked heterogeneity in the number of functional outcomes
reported per study, ranging from as little as one outcome [25,
31] to as many as six outcomes [28] (Table 3).

This is likely due to the lack of standardised reporting
outcome measures for studies on CMC 1 osteoarthritis.
This is supported by a recent review that found 33 unique
outcomes and 25 unique outcome measures reported across
97 studies on this topic [38]. This, along with our find-
ings, highlights the need for a core outcome set (COS),
which would include standardised outcomes that need to
be reported as a minimum in all studies on CMC 1 joint
osteoarthritis. This would add to the quality of evidence
that would contribute to higher-quality reviews and clinical
guidelines on the management of CMC 1 osteoarthritis in
the future.

Moreover, it was not possible to carry out a meta-
analysis for DASH, tip pinch strength, grip strength and
Kapandji scores; however, if future studies standardised
outcomes, future reviews will be able to perform a meta-
analysis and report on functional outcomes holistically.

Of the functional outcomes that underwent meta-anal-
ysis, better functional outcomes, namely QDASH and
key pinch, were associated with JR. This is similar to the
review by Remy et al. [36], which found that JR is associ-
ated with a rapid gain of postoperative function.

Additionally, both Huang et al. [35] and Remy et al. [36]
noted good pain relief, but neither review compared JR with
TRAP. Only the JR versus RA sub-group, which comprised
one study [20], found significantly lower pain (VAS) scores
in favour of JR. However, this present review is the first to
highlight comparable overall pain (VAS) scores between JR
and TRAP techniques.

It should be noted that the studies in this review had an
overall mean follow-up time of 45.5 months and 48.2 months
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for JR and TRAP procedures, respectively, with only two
studies [24, 26] having mean follow-up periods of greater
than 10 years. Hence, studies with longer follow-up are
required to understand the long-term functional outcomes
of both procedures.

Adverse outcomes

Despite better functional outcomes associated with JR, there
is greater inherent risk of complications that can occur in JR
compared to TRAP as noted in this review, which is in keep-
ing with the literature [35, 36]. Loosening and dislocation,
in particular, can be attributed to errors in the positioning
of implants and the shape or bone quality of the trapezium
[36]. We recommend that patients are carefully counselled
regarding the risk of complications and revision surgeries
when undergoing treatment with JR.

In terms of direct comparison between JR and TRAP,
although there was an overall greater number of complica-
tions and revision surgeries for JR, only the JR versus RA
sub-group showed a statistically significant difference, as
seen in Figs. 5 and 6. This indicates that RA is associated
with fewer adverse outcomes than JR, making it a potentially
safer option in terms of adverse outcomes.

In addition to providing superior functional outcomes, JR
techniques also need to provide comparable complication
rates to TRAP procedures to justify its use in treating CMC
1 osteoarthritis [35]. Some of the JRs that have shown some
promise in this review include Ivory, Elektra and ARPE.

The Ivory JR demonstrated a variation in the odds of
complications and revision surgery [20, 21, 27] as seen in
Fig. 5, with high rates of complications reported. This could
be explained by the fact that the Ivory JR modifies the move-
ment of tendons, which can result in De Quervain syndrome
[20]. However, since the Ivory JR has demonstrated promis-
ing functional outcomes, such as favourable pain [21] and
DASH scores [27] as seen in Figs. 2 and 3, we speculate
this could provide good long-term functional outcomes but
with a varying rate of complications as studies have shown.

Additionally, although the Elektra JR showed a significant
improvement in functional parameters in one study [30], two
other studies [22, 26] that investigated the Elektra JR did not
report a significant improvement in functional outcomes.
This, along with a high failure and revision rate [26] as well

as the variation in the odds of complication (Fig. 5), led us
to conclude that the Elektra JR is unlikely to be a suitable
alternative to TRAP according to this review.

Finally, we found that the ARPE JR was similar to LRTI
in terms of complications and revision surgery (Figs. 5, 6)
and even noted significantly better key pinch strength [23]
and DASH scores [31] when compared to LRTI and TRAP,
respectively, indicating that the ARPE JR could be a safe
alternative to TRAP. However, more robust comparative
studies involving this technique are required.

Finally, it is worth noting that there is a range of differ-
ent prostheses that were not included in this review as only
studies that directly compared JR with TRAP techniques
were included.

Strengths and limitations

The strengths of this review include prospective registration
of the study protocol, an up-to-date search of the literature
and a meta-analysis to compare functional and adverse out-
comes when feasible. However, there are notable limitations.
The majority of the included studies are non-randomised
with either moderate (nine studies) or serious (two studies)
risk of bias. The one RCT included also has “some con-
cerns” based on its risk of bias assessment. The GRADE
rating of the studies that were included in the meta-analysis
included two “very low” ratings, two “low” ratings and one
“moderate” rating, partly due to the large number of obser-
vational studies, which are susceptible to selection bias.

Another obvious limitation is the comparison of only
two techniques, thus excluding alternative treatments such
as arthrodesis and spacers. Additionally, some of the studies
included in this review utilised older models of JRs, such
as Elektra and De la Caffiniere, which are not reflective of
the prostheses used currently. For example, the Ivory, Elek-
tra and ARPE prostheses have shown good promise in this
review, and therefore, the possibility of improved outcomes
with newer prostheses should be considered.

Moreover, no subgroup analysis of the JR arm of this
review has been carried out, which is due to the numerous
types of JRs included as well as an insufficient number of
studies of each type of JR, which were inadequate for the
purposes of carrying out a meaningful subgroup analysis.
Finally, the meta-analyses are limited by the lack of robust
RCTs that compare these two techniques, and thus, it is not

@ Springer



1018 European Journal of Orthopaedic Surgery & Traumatology (2022) 32:1001-1021

currently possible to reach a definitive conclusion on which
technique is superior overall.

Conclusion

Overall, based on very low- to moderate-quality evidence,
there is potential for improved personalised care when
choosing between TRAP and JR procedures based on the
patient’s desired outcomes. We advise that patients need to
be counselled on the benefits and risks of both procedures,
with JR treatments resulting in better function with lower
QDASH scores (very low quality of evidence), improved
key pinch strength (low quality of evidence) and comparable
pain (VAS) scores (very low quality of evidence).

If opting for JR, patients need to be aware of the greater
risk of complications (low quality of evidence) and the
greater odds of requiring revision surgery (moderate qual-
ity of evidence) when compared to TRAP techniques. Ulti-
mately, the choice of treatment should be made in conjunc-
tion with patients who are well-informed about the benefits
and risks of both procedures.

Additionally, we believe that more robust studies that
compare JR and TRAP with standardised outcome measures
and long-term follow-up are required in order to strengthen
the quality of evidence available.

Appendix A

Databases and criteria

MEDLINE, Embase and Web of Science will be searched
for eligible studies in August 2020. We will limit the

search to studies from the year 2000 onwards to reflect
modern practice on this topic. All article search and

@ Springer

selection will be carried out based on the Preferred
Reporting Items for Systematic Reviews and Meta-analy-
ses (PRISMA) criteria. We will also be consulting experts
and reviewing references from eligible articles on relevant
orthopaedic guidelines.

Example of search strategy

1. Carpometacarpal joint or CMC 1 joint or trapeziometa-
carpal joint/

2.  thumb/

3. proximal adj2 thumb

4. lor2or3

5. osteoarthritis$

6. arthritis$

7. inflammatory joint disease$

8. rhizarthrosis$

9. Sor6or7or8§

10. 4and9

11. trapeziectomy

12. trapeziectomy with tendon interposition or TI arthro-
plasty

13. trapeziectomy with ligament reconstruction LR arthro-
plasty

14. trapeziectomy with bone tendon interposition and liga-
ment reconstruction or LRTT arthroplasty

15. joint replacement or joint replacement or arthroplasty

16. joint prosthesis or total joint prosthesis

17. Burton-Pellegrini technique

18. resection and suspension

19. suspensionplasty

20. haematoma arthroplasty

21. 11-20

22. (10 and 21).ti, ab, kw.



European Journal of Orthopaedic Surgery & Traumatology (2022) 32:1001-1021

1019

Appendix B

= PRISMA 2020 Checklist

q Location
ie)c:::on &l ;:em Checklist item where item
B is reported
TITLE
Title 1 | Identify the report as a systematic review. Title Page
Document
ABSTRACT
Abstract See the PRISMA 2020 for Abstracts checklist. Title Page
Document
INTRODUCTION
Rationale | 3 | Describe the rationale for the review in the context of existing knowledge. 1
Objectives | 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. 1
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. 2-3
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the | 2
sources date when each source was last searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Appendix A
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record | 2-3
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many rewewers collected data from each report, whether they worked 2-3
process independently, any processes for obtaining or confirming data from study il ors, and if i details of ion tools used in the
process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each 3
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any 2-3
assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each | 3
assessment study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. 3
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and 3-4
methods comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data 3-4
conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. 3
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the 4
model(s), method(s) to identify the p and extent of statisti ity, and software p. ) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. analysis, met: g ion). 4
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. 4
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). 3
assessment

= PRISMA 2020 Checklist

Location

?ec!lon 2nd Checklist item where item
opic 5
is reported
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. 4
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in | 4
the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. 4
Study 17 | Cite each included study and present its characteristics. 4-5
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. 8
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision 4-8
individual studies (e.g. confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. 8
syntheses 20b | Present results of all statistical syntheses conduded If meta- analysls was done, present for each the summary estimate and its precision (e.g. 5-8
confidence/credible interval) and t g . If comparing groups, describe the direction of the effect.
20c | Present results of all investigations of posslble causes of heterogenelty among study results. 5-8
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. 4-8
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. 8
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. 5-8
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 8-11
23b | Discuss any limi of the evidence included in the review. 11
23c | Discuss any limitations of the review processes used. 1
23d | Discuss implications of the results for practice, policy, and future research. 8-12
OTHER INFORMATION
1 and 24a | Provide registration inform: for the review, including register name and registration number, or state that the review was not registered. 2
protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. 2
24c | Describe and explain any amendments to il ion provided at registration or in the protocol. 2
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Title Page
Document
Competing 26 | Declare any competing interests of review authors. Title Page
interests Document
Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included 2

data, code and
other materials

studies; data used for all analyses; analytic code; any other materials used in the review.

n PRISMA 2020 Checklist

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews.BMJ 2021;372:n71. doi:

10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/
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