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ABSTRACT

ARTICLE HISTORY

Introduction: Trapeziectomy nowadays is predominantly done with Ligament Reconstruction and Tendon
Interposition (LRTI) or Suture Button Suspensionplasty (SBS). This article is intended to highlight comparison
between SBS and trapeziectomy with LRTI through direct comparison evidence.

Material and Method: The LRTI technique involves the removal of the diseased trapezium bone and cre-
ating suspension through the use of flexor carpi radialis tendon, while SBS stabilize the metacarpal base by
suspending the first metacarpal bone. The record screening process of this systematic and meta-analysis
was in accordance with the Preferred Reporting Items for Systematic Review and Meta-Analysis guidelines.
QuickDASH, post-operative strength, visual analog scale were set as the primary outcomes, while the adverse
event reported and miscellaneous findings worth mentioning per study were set as the secondary outcomes.
Results: Of the 102 records screened, 1 Randomized Control Trial (RCTs) and 1 Cohorts, consisting of 188
cases were included in the analysis. Both modalities showed comparable, non-significant difference in efficacy
(alleviating pain associated with basal joint arthritis, improving strength and function of the affected thumb,
in the long term) at the endpoint of the follow-up. Both procedures also showcased excellent safety and long-
term functional profile. However, SBS displayed an advantage in post-operative recovery aspect as well as the
biomechanical aspect compared to LRTI.

Conclusions: Both LRTI & SBS demonstrated non-inferiority to each other, hence clinical judgment might be
more based on the preference and tolerability of the patient, as well as the experience of the center. Further
prospective, comparative study might be needed to truly erect the superiority of one of the procedures to

Received 13 April 2025
Accepted 10 September
2025

Published 11 February 2026

KEYWORDS
Carpometacarpal joint
arthritis; ligament
reconstruction and tendon
interposition; suture
button suspensionplasty;
trapeziectomy

another.

Introduction

Basal joint arthritis, also known as carpometacarpal arthritis of the
thumb, is a degenerative condition affecting the basal joint of the
thumb. This joint is located at the base of the thumb and is responsi-
ble for the thumb’s dexterity and manipulative function. The unique
anatomy of the basal joint, which includes the saddle morphology of
the trapezium and a stout complement of ligamentous constraints,
makes it susceptible to arthrosis and degenerative changes [1]. Basal
joint arthritis can cause considerable pain and disability, particularly
in postmenopausal females. The prevalence of carpometacarpal
arthritis is relatively high, with 7% reported in men and 15% in women
[1, 2]. Symptoms of the condition include pain, weakness, and insta-
bility that can severely limit hand function. Treatment options focus
on removing the diseased trapezium and stabilizing the metacarpal
base, with newer options such as carpometacarpal arthroplasty
potentially improving function in some patients.[2]

Conservative treatment, such as medications, orthoses, and steroid
injections, can be effective in early disease, but surgery is often re-
quired in advanced cases [2]. Surgical treatment options for basal joint

arthritis include excisional arthroplasty, tendon interposition, ligament
reconstruction, implant arthroplasty, and arthroscopy. The choice of
treatment depends on the severity of the arthritis and the individual
patient’s needs. To the best of the authors’knowledge, not one of these
techniques has been proven to be superior to the others [1, 3].

The surgical treatment of carpometacarpal arthritis, specifically
using trapeziectomy and suspensionplasty, is a common procedure
for patients suffering from this condition. Trapeziectomy nowadays is
predominantly done with Ligament Reconstruction and Tendon In-
terposition (LRTI) technique, which involves the removal of the dis-
eased trapezium bone and creating suspension through the use of
flexor carpi radialis (FCR) tendon, while Suture Button Suspension-
plasty (SBS) aims to stabilize the metacarpal base by suspending the
first metacarpal bone. This procedure has been shown to improve
range of motion, pain relief, and overall hand function in patients
with thumb carpometacarpal arthritis [4, 5, 6, 7]. The success rate and
the efficacy of trapeziectomy and suspensionplasty varies among pa-
tients, with some studies reporting a low risk of complications within
1 year of surgery [8]. However, there is no conclusive evidence of su-
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periority between trapeziectomy and suspensionplasty, hence fur-
ther investigation was required.

This article is intended to show a comparison between SBS and
resection arthroplasty using trapeziectomy with LRTI technique to
help physicians determine which technique to use for their patients,
considering both the efficacy and safety profile of both modalities.

Methods
Study design

This systematic and meta-analysis was done according to Cochrane
Handbook for Systematic Review [9]. The record screening process of
this systematic and meta-analysis was in accordance with the
Preferred Reporting Items for Systematic Review and Meta-Analysis
(PRISMA) guidelines [10]. Records of any interventional human stud-
ies about trapziectomy with LRTI technique, SBS, or direct compari-
son between both, including RCTs and cohorts were included.
Meanwhile records that are inaccessible, written in non-English lan-
guage, and written in gray paper, guideline, review, case-report and
case-series, and study protocol format were excluded.

Search strategy

Records searching process was done on major medical databases,
namely Medline (PubMed), Cochrane, and Elsevier (Scopus).
Individual searches were performed through google and google
scholar search engines. Combinations of keywords containing ‘basal
joint arthritis’ or ‘carpometacarpal joint arthritis; ‘suspensionplasty’
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Figure 1. PRISMA flowchart of study screening process.

and ‘suture button; ‘trapeziectomy’ and ‘ligament reconstruction and
tendon interposition’ were used. The screening process of this study is
displayed in PRISMA flowchart as displayed in Figure 1.

Data extraction process, analysis, and risk of bias assessment

During data extraction, the authors decided to set QuickDASH,
post-operative strength, subsidence (through trapezial space ratio or
the ratio of metacarpal length divided by trapezial space length) and
visual analog scale (VAS) as the primary outcomes, while the adverse
event reported and miscellaneous findings worth mentioning per
study as the secondary outcomes. Meanwhile, qualitative analysis
was carried out using narrative synthesis technique based on notable
findings per study. Sensitivity and subgroup analysis were carried out
to address heterogeneity. During data extraction, the authors were
also simultaneously assessing the risk of bias. RoB 2 tool was used
for RCT while ROBINS-I was used for cohort studies.

Results
Study results and risk of bias

Of the 102 records screened, only two records were deemed to be suit-
able for the topic. The records were consisting of 1 RCT and 1 cohort.
The entire article selection process is displayed in Figure 1. A total of
188 cases, consisted of 96 SBS cases and 92 LRTI cases, were included in
the analysis. Risk of bias assessment yielded low risk of bias for the RCT
by Morais et al., while the author deemed study by Shonuga et al. and
Winiger et al. to be high in risk of bias, as demonstrated in Figure 2.
Overall, the study characteristics were summarized in Table 1, while
outcome specific information is tabulated in Table 2. Due to graphical
error displayed and unavailable SD data in the article by Shonuga et al.,
the author was unable to proceed to meta-analysis.

Discussion

Comparing the efficacy of trapeziectomy LRTI and SBS and clinical
practice implication

Based on the two primary studies alone, both modalities showed
comparable, non-significant difference in efficacy (alleviating pain
associated with basal joint arthritis, improving strength and function
of the affected thumb, as well as the subsidence in the long term) at
the endpoint of the follow-up. These results are backed by the result
presented in Liu et al. meta- analysis [14]. This finding demonstrates
that both LRTI and suspensionplasty should be done without consid-
ering the long-term outcome as both are equally efficacious at the
follow-up endpoint. A similar systematic review about indirect com-
parison between SBS & LRTI by Winiger et al. also resulted in relative
equality between the two procedures, in term of functional aspect
(QuickDASH), strength (key pinch and grip strength), and the adverse
event, further backing up the non-inferiority of both procedures
compared to each other [13].

The authors argue that choosing the options should be more
oriented on the tolerability, the preference of the patients, and the
one the surgeon most familiarized with. A study by Deutch et al.,
stated that most of the surgeon preferred trapeziectomy with LRTI
compared to SBS, while the younger, newer surgeons preferred SBS
as their technique of choice. These preferences were built based on
clinical experience rather than other, more objective reasonings such
as’‘current evidence’and ‘training’[15].

One must also observe that statistically significant different must
always be clinically correlated, as small enough difference might as
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Figure 2. Traffic light plot for risk of bias assessment of included records.

well be clinically insignificant. In these comparative studies, there
were several significant, albeit small difference, between SBS and
LRTI, as reported by Shonuga et al. The SBS was shown to be more
resilient to subsidence in 3 months, and better overall QuickDASH
profile.These results, however, did not conform to those demonstrated
by another superior study by Morais et al., which showed relatively
indifferent result. Moreover, several studies, as reported by Morais et
al. and Guerrero et al., mentioned that SBS offers significantly earlier
mobilization post-operation, return to normal activity, and shorter
operation time [16]. This difference, however, remains inconclusive
due to many confounding variables still unaddressed, though offering
somewhat weak evidence about the shorter relieve and operation
duration SBS can offer. Either way, the authors argued that the
difference might just be minute to non-existent.

The biomechanical aspect of both modalities has been researched
and yielded the superiority of SBS. A study by Desai et al. on cadaveric
model showcased SBS to be better at resisting metacarpal subsidence
compared to LRTI, though resting subsidence of both groups did not
differ. This means that SBS might offer a more stable joint placement
if strained to higher degree. Even still, the clinical implication of the
higher stress-resistance and stability of SBS is still vague [17].

Safety profile

Both procedures displayed excellent safety profile, with low-to-
none rate of having reoperation. In terms of total complication rate,
however, SBS displayed smaller rate of complication compared to
LRTI. However, post-operative complications caused by either pro-
cedures were reported to be tolerable, hence less need for correc-
tive operation. A larger, non-direct comparative systematic review
by Winiger et al. also supported the stance of minimal adverse
event and reoperation rate of both procedures. This reinforces our
finding about the excellent and consistent safety profile of both
LRTI & SBS [13].
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Surgical technique aspect and biomechanical comparison of LRTI
and SBS

LRTl is the gold standard for terminal CMC 1 arthritis. This technique
is the evolution of simple trapeziectomy technique and has been put
into clinical practice for over 50 years now. Posterolateral triradiate
incision is made to expose trapeziometacarpal joint, of which the
tendon of FCR or Abductor Policis Longus (APL), along with a guide
wire called Kishner wire, are used to secure the base of first metacar-
pal bone to the base of second metacarpal, with the thumb projec-
tion, ideally, being coaxis to the scaphoid, the base of thumb
metacarpal is at the same level as the index metacarpal, and the posi-
tion of thumb tip in a fist should be at the middle row of index finger
[18]. The LRTI aspect of the trapeziectomy is supposedly done to
increase thumb stability and range of motion, however a biome-
chanical study by Luria et al., comparing trapeziectomies with and
without implant showed no significant difference between LRTI, sim-
ple trapeziectomy, and trapeziectomy with either ligament recon-
struction or tendon interposition [19]. This result, however, does not
translate well clinically, as several studies mentioned better grip and
tip strength [20, 21, 22].

Meanwhile, SBS is a form of basal joint arthritis, of which an im-
plant called suture button is placed on the dorsolateral aspect of met-
acarpal bone of the thumb and the metacarpal bone of the index.
This technique is relatively new compared to conventional trapeziec-
tomies. This implant acts as anchors for suspension created from ten-
don graft, usually harvested from APL [23, 24]. Suspensionplasty is
found to be more resistant to subsidence compared to conventional
trapeziectomy and LRTI [17, 24]. The SBS, despite being a newer pro-
cedure, has been proven to be efficacious in alleviating pain, improv-
ing strength, and increasing the range of motion of the affected
thumb by several studies [25, 26, 27, 28].

Strength and weakness of this review

This review offered the first qualitative evidence of a direct compari-
son between SBS and LRTI. This study might play a pivotal role for
better clinical judgment, on how to choose between the two, and
provide foundation for further prospective, comparative study
between SBS and LRTI. The evidence presented by Morais et al. is also
deemed to be of high quality due to the singular operator and suc-
cessful randomization, hence the authors could exert a higher degree
of certainty on the evidence produced.

Even so, the lack of study size and number of centers included
served as the biggest downside of this study. The evidence offered by
Shonuga et al. was found to be high in risk of bias and several critical
faults in this publication were identified, such as the absence of SD
value, erroneous graphical representation of the data, and a lack of
clarity in sociodemographic characteristics, even though the sample
size is larger compared to Morais et al. This caused the authors to be
unable to proceed with a quantitative analysis. Despite so, the relative
consistency of the lack of difference between SBS and LRTI could still be
inferred from both studies, hence the consistency of the findings itself.

Conclusion and recommendation

Both LRTI and SBS yielded excellent clinical efficacy and safety profile.
Both demonstrated non-inferiority to each other, hence clinical judg-
ment might be more based on the preference and tolerability of the
patient, as well as the experience of the center. The SBS offers a
shorter recovery and operating time, but this is still a somewhat weak
evidence. Further prospective, comparative study might be needed
to truly erect the superiority of one of the procedures to another.
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Table 1. A summary of studies’ characteristics.

Author, year Study design Subject characteristics

Intervention characteristics

Mean age Eaton &littler  LRTI/SBS  Male (%)

severity
(median)

Loss-to-  Follow up Surgical technique details

follow up (%) duration (post-op)

Shonugaetal, RCT 63.1 Eaton llI-IV (NA)  53/59 28.5%
2021 [11]

Morais et al., Cohort 61.4 Eaton 1I-1V (Ill) 39/37 7.8%
2021 [12]

Winingeretal, Cohort 60 25/6 17%
2023 [13]

9/121 (7.5%) 2 weeks, 3 Operators: 8 fellowship-trained

months, and 1 yearorthopedic surgeons
LRTI: Abductor policis longus & flexor
carpi ulnaris as the suspension
SBS: Placing button (Mini TightRope®) on
the index metacarpal base

5/81(6.1%) 40 months Operators: 1 person fellowship-trained

orthopedic surgeon

LRTI: Flexor carpi ulnaris tendon as

suspension

SBS: Placing button (Mini TightRope®) on

the index metacarpal base and second

button in index metacarpal cortex
12,18, and Operators: 1 person fellowship-trained
60 months orthopedic surgeon

LRTI: Flexor carpi ulnaris tendon as

suspension

SBS: Placing button (Mini TightRope®©) on

the index metacarpal base and second

button in index metacarpal cortex

LRTI: Ligament Reconstruction and Tendon Interposition; SBS: Suture Button Suspensionplasty; RCT; Randomized Control Trial .
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Table 2. Outcomes of the studies.
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Author, year Group Pain domain (VAS) Strength domain Functional domain Subsidence domain Safety profile and commentaries
(lateral/key test) (QuickDASH)  (Trapeziometacarpal
index)
Mean SD Mean SD Mean SD Mean SD
Morais etal.,  LRTIPre 4.8 23 3.8 1.4 59.8 213 0.364 0.012 7/76 experienced post-op complication, 3 in
2021 [12] (40 months) LRTI & 4 in SBS. LRTI was reported to have
LRTI Post 1.4 1.2 4.4 0.8 30.1 17.8 0.262 0.08 longer operation and peri-operative
(40 months) recovery time, with p <0.05 for operative
SBS Pre 43 3.1 3.1 1.7 62.1 26.4 0.368 0.011 time (MD 28 min), immobilization time (MD 4
(40 months) weeks), physical therapy (MD 6.2), and time
SBS Post 1.5 14 43 0.6 31.6 203 0.304 0.06 to do normal activity (MD 2 weeks)
(40 months)
Shonugaetal., LRTIPre 6.6 NA 5.39 NA 55.9 NA 0.26 NA No peri and post-operative complication
2021 [11] (1 year) reported in 2 groups.
LRTI Post 0.6 52 7.5 0.13
(1 year)
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SBS Pre NA NA 39 NA 40 NA NA NA paresthesias, dysesthesias, or neuromas of
(1 year) the superficial radial nerve. There were 6
(5135 PO)St NA NA 5 NA 20 NA NA NA re-operations reported in the LRTI group and
year

2 re-operations in the SBS group. The
reasons for re-operation in LRTI patients
included metacarpophalangeal
hyperextension, tendinitis, neuroma, or
persistent pain. For the SBS patients, both
re-operations were related to hardware
issues — one due to prominent hardware and
the other due to hardware loosening.

VAS: visual analog scale; LRTI: Ligament Reconstruction and Tendon Interposition; SBS: Suture Button Suspensionplasty; SD: standard deviation; MD; Mean Difference.
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