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Abstract
Background There are multiple options for the treatment
of thumb carpometacarpal joint osteoarthritis (CMC1 OA),
with evidence for pain relief and improved function.
Although simple trapeziectomy has the lowest

complication risk, tendon suspension of the first metacarpal
and interposition is still the most commonly used surgical
procedure in patients with CMC1 OA. Although there are
several reports of good short-term results after tra-
peziectomy and tendon suspension-interposition arthro-
plasty, few studies have evaluated long-term outcomes.
This study is one of the largest and longest follow-up
evaluations of a cohort of patients with CMC1 OA who
were treated with trapeziectomy and suspension-
interposition arthroplasty, capturing 96% of the original
cohort for evaluation.
Questions/purposes (1) After trapeziectomy and tendon
suspension surgery, what are the long-term, patient-
reported outcomes and clinical measurements (strength
and ROM); and in unilateral procedures, how do these
parameters compare with those of the contralateral hand
that was not operated on? (2) What is the mean subsidence
(unloaded trapezial space), and does pinch strength corre-
late with the amount of subsidence?
Methods From 1998 to 2005, 130 patients underwent
trapeziectomy and abductor pollicis longus (APL)
suspension-interposition arthroplasty for CMC1 OA at one
orthopaedic department. During this period, 15 patients
were treated with CMC1 arthrodesis and four were treated
with implant arthroplasty, for a total of 149 patients. The
surgeons used APL suspensionplasty for most patients,
based on age and expected postoperative function; they
also employed this procedure to avoid hardware or implant
failure issues. The 100 living patients were asked to par-
ticipate in this retrospective study, 96% (96) of whomwere
enrolled. The mean age at surgery was 58 6 7 years. The
patients completed a two-item thumb pain scale (modified
from the SF-36 body pain scale), a hand pain VAS (average
level of pain experienced over the week preceding
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measurement), and the 11-item QuickDASH. Patient-
reported outcomes data were obtained from all 96 pa-
tients, and 83% (80) of patients underwent bilateral hand
radiography and a physical examination at a mean follow-
up of 176 2.4 years. We calculated outcome data for each
patient, and in 39 patients with unilateral surgery and intact
contralateral CMC1 joint, we compared the operated side
with the contralateral side. We compared our outcome data
with that from the Swedish National Quality Registry for
Hand Surgery (HAKIR), noting comparable outcomes for
pain and QuickDASH scores.
Results At long-term follow-up after trapeziectomy and
APL suspension surgery, the mean thumb pain score was
196 26, hand pain VAS score 236 25, and QuickDASH
score 26 6 21. In the patients with unilateral surgery and
intact contralateral CMC1 joint, the thumb pain score for
the operated side was lower than the contralateral side,
specifically 19 6 25 compared with 29 6 30 (mean dif-
ference -9.8 [95% CI -19.5 to -0.2]; p = 0.045); hand pain
VAS score was 24 6 23 versus 30 6 25 (mean difference
-6.1 [95% CI -15.2 to 3.1]; p = 0.19), and the QuickDASH
score was 27 6 19. Grip strength showed no differences
between the operated and contralateral sides (mean 16.76
7.3 kg versus 16.66 6.9 kg, mean difference 0.1 [95% CI
-1.6 to 1.8]; p = 0.90), while pinch was different (4.46 1.4
versus 5.0 6 1.5 kg, mean difference -0.6 [95% CI -0.9 to
-0.3]; p = 0.001). The mean trapezial space was 4.4 6
2.2 mm, and there was no association between the trapezial
space and pinch strength (0.07 kg [95% CI -0.04 to 0.18]
per mm of space; p = 0.17).
Conclusion The finding of comparable pain and function
between operated and unoperated sides at long-term follow-
up suggests that trapeziectomy and tendon suspension-
interposition arthroplasty provides predictable outcomes,
and surgeons can use these data to counsel patients that
surgery can potentially return them to comparable use.
However, as patients often have asymptomatic radiographic
OA on the contralateral side, future studies are needed to
examine the impact of asymptomatic disease on function.
Level of Evidence Level IV, therapeutic study.

Introduction

Surgery for the arthritic thumb carpometacarpal (CMC1)
joint has been focused on removal of the trapezium, com-
bined with procedures to suspend the first metacarpal using
expendable tendons [23, 24, 31]. Tendon suspension using
the flexor carpi radialis tendon to reconstruct the palmar
oblique ligaments was initially described in response to re-
ports of weakness and painful metacarpal subsidence with
simple soft tissue interposition [6]. Although trapeziectomy
alone is supported by evidence [8, 13, 14], tendon suspen-
sion of the first metacarpal with interposition is still the most

commonly used surgical procedure in patients with CMC1
osteoarthritis (OA) [36]. One commonly used technique is
abductor pollicis longus (APL) tendon suspension-
interposition arthroplasty, with the advantage of surgery
through a single incision [26, 28, 30]. Although there are
reports of improvement in pain and function after APL
arthroplasty [17, 20], the two studies withmean follow-up of
13 and 15 years had a high loss of follow-up of the original
cohort and minimal physical examination measures [4, 25].

It is well known that first metacarpal subsidence is seen
on postoperative radiographs after trapeziectomy [29].
Although some studies have shown no effect of subsidence
on pinch or grip [37], a comparison of trapeziectomy alone
with trapeziectomy and ligament reconstruction
demonstrated a relationship between loss of trapezial space
and pinch strength [10]. Another study showed that radi-
graphic outcomes after trapeziectomy alone compared with
trapeziectomy/ligament reconstruction indicated a greater
degree of arthritic change at the distal scaphoid and base of
the first metacarpal, but that this finding did not correlate
with patient-rated outcomes [27].

We therefore asked: (1) After trapeziectomy and tendon
suspension surgery, what are the long-term, patient-
reported outcomes and clinical measurements (strength
and ROM); and in unilateral procedures, how do these
parameters compare with those of the contralateral hand
that was not operated on? (2) What is the mean subsidence
(unloaded trapezial space), and does pinch strength corre-
late with the amount of subsidence?

Patients and Methods

Study Design and Setting

This single-center, restrospective study was conducted at one
orthopaedic department, with clinical and surgical appoint-
ments at both Hässleholm and Kristianstad Hospitals in
southern Sweden. The department is the primary facility for
hand surgery in northeastern Skåne (population during the
study period: 180,000 people). From our surgery registry, we
identified all adults who had been treated with any type of
surgical procedure with a diagnosis code for primary CMC1
OA (ICD-10 codes M18.0 and M18.1) from January 1, 1998
through December 31, 2005. All medical records (paper and
later electronic) were examined, and relevant data were
extracted.

Participants

We identified 149 patients who underwent surgery for
CMC1 OA during the time period (Fig. 1). The six hand
orthopaedic surgeons at this center primarily performed
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trapeziectomy and APL suspension as the procedure of
choice in patients older than 50 years, based on the evi-
dence at that time, with arthrodesis offered to those with
manual labor or agricultural occupations. Fifteen patients
had CMC1 fusion and four had implant arthroplasty. The
remaining 87% (130 of 149) of the original patients who
underwent trapeziectomy and APL suspension-
interposition arthroplasty were potentially eligible for
inclusion.

Accounting for all Patients

Of the original 130 patients, 23% (30) were deceased. In
August 2018, information about the study was sent by mail
to all living patients. Each patient was then contacted by
telephone by a research nurse or a hand occupational
therapist and asked to attend the hospital for a clinical and
radiographic evaluation. Of the 100 eligible patients 80%
(80) attended a follow-up examination at the hospital
(conducted between September 2018 andDecember 2018).
In addition, 6% (6 of 100) completed questionnaires and
10% (10 of 100) answered part of the questionnaire
through a telephone interview with the research nurse or
hand therapist, for a combined total of 96% (96 of 100) of
patients who answered patient-reported outcomes mea-
sures. Radiographic analysis was performed on post-
operative radiographs in 83% (80 of 96). Of the remaining
patients, 2% (2 of 100) had moved to unknown addresses
and could not be contacted, and 2% (2 of 100) had dementia
and lived in a care facility (Fig. 1). Written informed
consent was obtained from all patients who attended the
examination and those who responded to the mailed

questionnaires; patients who agreed to a telephone in-
terview provided verbal consent.

Description of Study Population

The final study cohort of 96 patients was composed of 89
women and seven men, with a mean age at surgery of 58
years (Table 1). The surgical side was evenly divided be-
tween right and left; 99% (95 of 96 patients) reported being
right-hand dominant. Of the 80 patients who attended their
examination, there were 73 women and seven men with a
mean age at follow-up of 74 6 6 years (Table 1).

In the study cohort, two hands underwent revision after
not responding to fusion (6 and 15 months after attempted
fusion).

Description of Treatment and Surgery

Before surgery, all patients had received at least 2 months of
nonoperative treatment (splinting, activity modification, and
therapy). Surgery was performed by six different specialists
in hand surgery or orthopaedics according to a previously
described technique [3, 28, 34]. Briefly, the trapezium was
removed through a dorsoradial incision, the first extensor
compartment was released, and a distally based strip of the
APLwas passed through a slit in the flexor carpi radialis and
then sutured to itself to form a suspensory support, with the
remaining tendon placed into the trapeziectomy space.

Aftercare

Postoperatively, patients were immobilized in a thumb spica
cast for 4 to 5 weeks, followed by routine hand therapy.

Variables, Outcome Measures, Data Sources, and Bias

Patient-reported Outcome Measures

The patients completed questionnaires including measures of
pain and activity limitations. Pain in the thumb was measured
with a two-item thumb pain scale, and pain in the hand was
evaluated on a VAS. The two-item thumb pain scale is
modified from the two-item SF-36 body pain scale, as de-
scribed in a previous study [17], and asks about the severity of
pain in the thumb (six response choices ranging from “none”
to “very severe”) and about whether the pain caused activity
limitations (five response choices ranging from “not at all” to
“extremely”). The scale’s two items have identical response
choices to the SF-36 bodily pain scale items, and they are
scored from0 to 100 using the same scoring algorithm, but the

Fig. 1 This flowchart shows the enrollment of patients in this
study.
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final score is reversed (lower score is better) tomatch the other
scores. Theminimum clinically important difference (MCID)
has not been determined for this adapted measure; however,
for the SF-36 bodily pain scale, it has been estimated to be 7.8
in patients with lower extremity OA [1]. For hand pain VAS,
the patient was asked to rate the average severity of pain in the
hand during the past week on a scale from 0 (no pain) to 100
(most severe pain) [5], with an estimated MCID of 13 [12].
Upper extremity–related activity limitations were measured
with the 11-item QuickDASH questionnaire, scored from
0 (best) to 100 (worst) [15], with an MCID of 6.8 [18]. The
questionnaires were completed at the hospital immediately
before the examination or returned by mail (for those who
only responded to the questionnaire). All questionnaires were
completed under the supervision of hand therapists.

Physical Examination

Each patient underwent a physical examination performed by
one of two experienced hand occupational therapists, using
validated methods to obtain objective measurements [21].
Grip strength was measured on both hands using a Jamar
dynamometer (Sammons-Preston) on setting 2,with themean
of three trials recorded for each hand. Thumb key pinch was
similarly measured using a strain gauge (Baseline).
Measurement of ROM (in °) was performed with a handheld
goniometer and included thumb interphalangeal and

metacarpophalangeal flexion and extension and radial ab-
duction, as well as wrist flexion, extension, radial deviation,
and ulnar deviation. Thumb opposition was measured as the
distance (in mm) to the base of the small finger.

Radiography

A radiographic examination of both wrists, hands, and
thumbs (with no loading or grip) was performed. The ra-
diographs were evaluated by a single examiner (JMW), a
fellowship-trained hand surgeon who was blinded to the
patient’s responses to the questionnaire and results of the
physical examination, and who was not involved in their
treatment. The examiner measured the height of the tra-
pezial space (inmm) as the distance from the distal articular
surface of the scaphoid to the proximal margin of the first
metacarpal; the capitate length was used to obtain stan-
dardized scaling because radiography was performed with
varied focal distances. The examiner graded osteoarthritic
change at the scaphotrapezoid joint [27] using the
Kellgren-Lawrence classification [19].

Comparative Referent Cohorts

Because the patient-reported outcome measures used at
follow-up were not available preoperatively, we obtained data

Table 1. Characteristics of patients treated with trapeziectomy and abductor pollicis longus suspensionplasty

Patient
characteristics

All first operated thumbs

Physical examination, full PROMs,
and radiographs

Full
PROMs

Single
PROM

Unilateral trapeziectomy and
intact contralateral thumb

carpometacarpal (CMC1) joint

All Alla Women Men Allb Allc All Women Men

Number of patients 96 80 73 7 6 10 39 33 6

Side, % (n)

Right 50 (48) 49 (39) 49 (36) 43 (3) 50 (3) 60 (6) 49 (19) 52 (17) 33 (2)

Left 50 (48) 51 (41) 51 (37) 57 (4) 50 (3) 40 (4) 51 (20) 48 (16) 67 (4)

Age at surgery 58 6 6 58 6 6 58 6 6 62 6 8 58 6 6 59 6 7 60 6 6 60 6 5 62 6 8

Age at follow-up 74 6 7 74 6 6 74 6 6 79 6 8 76 6 7 76 6 7 76 6 6 76 6 6 78 6 8

Follow-up length 16.8 6 2.3 16.8 6 2.4 16.8 6 2.4 17.3 6 2.6 16.8 6 2.1 16.9 6 2.1 16.3 6 2.3 16.8 6 2.3 16.9 6 2.6

Data are presented as mean 6 SD years, unless otherwise specified.
aTwenty-one patients had the same procedure on the contralateral hand during the study period (1998-2005), 16 patients had the
sameprocedure on the contralateral hand outside the study period (6 before and 10 after), and two patients had contralateral CMC1
fusion before the study period.
bAll women, responded to all scales throughmailed questionnaires (Fig. 1); one patient had the sameprocedure on the contralateral
hand during the study period.
cAll women, responded to the thumb pain scale through telephone interview (Fig. 1); one patient had the same procedure on the
contralateral hand during the study period, and two patients had contralateral CMC1 fusion before the study period; PROM =
patient-reported outcome measure.

2012 Wolf et al. Clinical Orthopaedics and Related Research®
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from two referent cohorts from the Swedish National Quality
Registry forHand Surgery (HAKIR) [2]. The specialized hand
surgery departments in Sweden register all surgeries in the
HAKIR registry using ICD-10 codes and Scandinavian sur-
gical codes. Patient-reported outcome data are collected pre-
operatively and 1 year postoperatively, including the
QuickDASH and three questions about pain: pain on load,
pain onmotionwithout load, and pain at rest, scored on a scale
with 10-point increments of 0 to 100 (lower is better) [22, 35].
In the present study, we used preoperative registry data (pain
and QuickDASH) for all patients in the same age span as the
study cohort who were treated from 2011 to 2019 for CMC1
OA with trapeziectomy and any type of tendon suspension-
interposition arthroplasty (because the indication for surgery is
usually similar, irrespective of the type of tendon used). We
also obtained 1-year postoperative registry data for patients
treated specifically with trapeziectomy and APL suspension-
interposition arthroplasty.

Ethical Approval

Ethical approval for this single-center retrospective
study was obtained from the institutional review board of
Lund University, Lund, Sweden (approval number
2018/485).

Statistical Analysis, Study Size

We provide descriptive data as means and SD or proportions
as appropriate. For each patient-reported outcome measure,
we calculated a scale score for all patients who responded to
that scale, including those who only responded to the mailed
questionnaire or only the telephone interview (Fig. 1).

For estimating the association between the trapezial
space and pinch strength, we used a linear mixed-effects
regression model. The exposure of interest was trapezial
space in mm and the outcomewas pinch strength in kg. The
model was adjusted for potential confounders: age at sur-
gery, gender, and side (right or left). In a second model, we
adjusted for follow-up time. In a third model, we addi-
tionally adjusted for pain in the thumb as potential mediator
and for scaphotrapezoid OA grade as a potential con-
founder of the pain-strength association. The residual di-
agnostics confirmed good fit of all models.

Results

Patient-reported Outcomes and Clinical Findings

In the 96 patients, including thosewith partial patient-reported
outcomes, the thumb pain scale score was 196 26, while 86

patients provided full patient-reported outcomes data, which
showed a hand pain VAS score of 236 25 and QuickDASH
score of 266 21 (Table 2). In the 39 patients with unilateral
surgery, a comparison with the side that had not undergone
previous surgery (that is, the intact CMC1 joint) demonstrated
lower thumb pain scale scores (operated side: 19 6 25,
contralateral side: 29 6 30, mean difference -9.8 [95% CI
-19.5 to -0.2]; p = 0.045) but similar hand pain VAS scores
(246 23 versus 306 25, mean difference -6.1 [95%CI -15.2
to 3.1]; p = 0.19). Themean QuickDASH score was 276 19.
For the thumb pain scale a score of 0 (no pain or related
activity limitations) was recorded in 58% (56 of 96) of pa-
tients and score below 30 in 15% (14 of 96) of patients. The
pain and QuickDASH scores were generally similar to the 1-
year postoperative scores in the national hand surgery registry
(HAKIR) cohort (Table 3).

In the 80 patients who had follow-up examinations, the
mean grip strength on the surgical side was 17.06 7.1 kg,
and mean pinch strength was 4.4 6 1.5 kg (Table 4). In
patients with unilateral surgery and intact contralateral
CMC1 joint, the mean grip strength was 16.7 6 7.3 kg in
the operated side versus 16.6 6 6.9 kg in the contralateral
side (mean difference 0.1 [95% CI -1.6 to 1.8]; p = 0.90),
while pinch strength was less in the operated side at 4.46
1.4 kg versus 5.0 6 1.5 kg (mean difference -0.6 [95% CI
-0.9 to -0.3]; p = 0.001). Thumb and wrist ROM showed no
differences between operated and unoperated sides (p >
0.05), with the exception of wrist extension with a mean
62° 6 11° on the operated side versus 58° 6 9° on the
unoperated side (mean difference 3.6° [95% CI 0.5° to
6.8°]; p = 0.03). In patients with both thumbs operated on
during the study period, patient-reported outcomes, phys-
ical measures, and radiographic findings were similar on
both sides (see Supplementary Table 1; Supplemental
Digital Content 1, http://links.lww.com/CORR/A564).

Subsidence and Strength

The mean trapezial space was 4.46 2.2 mm, and there was
no association between the trapezial space and pinch
strength (0.07 kg [95% CI -0.04 to 0.18] per mm of space;
p = 0.17) when adjusted for age, gender, side, pain, and OA
grade. The results did not change when the model was
adjusted for the time since surgery (0.05 kg [95% CI -0.07
to 0.17] per mm of space; p = 0.19); thus, there was no
association between first metacarpal subsidence and pinch
strength. Scaphotrapezoid joint Kellgren-Lawrence OA
Grades 2 to 4 were seen in 72% (57 of 79) of the joints
(Table 5). Among the 39 patients with unilateral tra-
peziectomy and unoperated contralateral CMC1 joint,
scaphotrapezoid OAGrade 2 to 4 was observed in 67% (26
of 39) of the operated hands and 87% (34 of 39) of the
contralateral hands.

Volume 479, Number 9 Outcomes After Thumb Base Arthritis Surgery 2013
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Other Relevant Findings

Three patients underwent subsequent revision surgery be-
cause of pain; two with repeated tendon interposition
arthroplasty (using the extensor carpi radialis longus andAPL
at 18 and 21months post index surgery, respectively), and one
with fusion of the first metacarpal base to the second meta-
carpal and scaphotrapezoid fusion at 42 months after APL
suspensionplasty. No other major complications occurred.

Discussion

OA of the base of the thumb is common and disabling, and it
can be treated with either nonoperative or operative means
[32]. When nonoperative measures are not effective, studies
have shown that surgical removal of the trapezium, with or

without tendon suspension or interposition to stabilize the first
metacarpal, is a reliable treatment for pain relief and return of
function in the short- andmedium-term [7, 9, 13].What is not
known is whether the effect of surgery is lasting and durable,
or whether these results degenerate with a later decrease in
function over time. This study was performed to evaluate the
long-term effect of surgical treatment of CMC1 OA. Our
findings confirm that patients can expect function comparable
to that of their unoperated hand and low levels of pain at a
mean of 17 years after surgery. In addition, the risk of surgical
revision was very low.

Limitations

This study’s limitations include a study group drawn from a
single center with evaluation of a single surgical technique,

Table 2. Patient-reported outcomes measures for patient cohorts

Patient-reported instrument

All first-operated thumbs
Unilateral trapeziectomy and intact contralateral

carpometacarpal (CMC1) joint

Operated hand
(n = 96)a

Operated hand
(n = 39)

Unoperated hand
(n = 39)

Mean difference
(95% CI) p valueb

Thumb pain scale 19 6 26 19 6 25 29 6 30 -9.8 (-19.5 to -0.2) 0.045

Hand pain VAS 23 6 25 24 6 23 30 6 25 -6.1 (-15.2 to 3.1) 0.19

QuickDASH 26 6 21 27 6 19 NA NA NA

Data are presented as mean 6 SD, unless otherwise specified; score range: 0 (best) to 100 (worst).
aData from 96 patients for the thumb pain scale and from 86 patients for the other two scales (Fig. 1).
bPaired t-test; QuickDASH = 11-item Disabilities of the Arm, Shoulder and Hand scale.

Table 3. Referent cohorts from the Swedish quality registry for hand surgery (HAKIR) and the study cohort

Comparative factors/
measures

Registry (HAKIR) referent cohorts Study cohort

Preoperativea 1-year postoperativeb 13-21 years postoperativec

Women (n = 656) Men (= 146) Women (n = 44) Men (n = 15) Women (n = 73) Men (n = 7)

Age at surgery in years 59 6 7 62 6 5 59 6 8 65 6 7 58 6 6 62 6 8

Side

Right 49 (323) 40 (59) 57 (25) 40 (6) 49 (36) 43 (3)

Left 51 (333) 60 (87) 43 (19) 60 (9) 51 (37) 57 (4)

Pain at rest 52 6 25 45 6 26 14 6 23 3 6 5

Pain on motion without load 60 6 21 51 6 23 19 6 23 6 6 13

Pain on load 77 6 16 73 6 19 31 6 29 14 6 20 19 6 26d 17 6 29d

QuickDASH 57 6 16 48 6 16 29 6 24 12 6 12 27 6 22 17 6 15

Data presented as % (n) or mean 6 SD; score range: 0 (best) to 100 (worst).
aRegistry patients who had undergone trapeziectomy and any type of tendon interposition arthroplasty.
bRegistry patients who had specifically undergone trapeziectomy and abductor pollicis longus suspension-interposition
arthroplasty.
cStudy patients who completed all patient-reported outcome measures at physical examination or through mailed questionnaire
(Fig. 1).
d2-item thumb pain scale score, range 0 (best) to 100 (worst).

2014 Wolf et al. Clinical Orthopaedics and Related Research®
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the choice of which may have been influenced by selection
bias by the operating surgeons. Although some patients
underwent other surgical procedures during the study pe-
riod (CMC1 fusion and implant arthroplasty), these con-
stituted only 13% (19 of 149) of all patients treated for
CMC1 OA during that period, indicating lower risk of
selection bias. In addition, the procedures were performed

at the region’s primary referral center by different hand and
orthopaedic surgeons, which supports the generalizability
of our findings. We believe that the range in patient ages
and the use of a technique with literature support [16],
particularly at the time of surgery, are all mitigating factors.

We did not obtain standardized preoperative measures
of pain and function, limiting the ability to stringently

Table 4. Physical examination measures

Physical examination measure

All first operated thumbs Unilateral trapeziectomy and intact contralateral CMC1 joint

Operated hand
(n = 80)a

Operated hand
(n = 39)

Unoperated hand
(n = 39)

Mean difference
(95% CI) p valueb

Strength in kg

Grip 17.0 6 7.1 16.7 6 7.3 16.6 6 6.9 0.1 (-1.6 to 1.8) 0.90

Key pinch 4.4 6 1.5 4.4 6 1.4 5.0 6 1.5 -0.6 (-0.9 to -0.3) 0.001

ROM in °

Thumb

IP extensionc 11 6 11 12 6 10 13 6 16 1.4 (-2.9 to 5.7) 0.51

IP flexion 64 6 12 62 6 12 62 6 11 0.6 (-3.0 to 4.3) 0.73

MCP extensionc 15 6 14 14 6 16 10 6 19 -4.0 (-9.2 to 1.3) 0.13

MCP flexion 39 6 13 39 6 12 42 6 14 -3.5 (-8.0 to 1.1) 0.13

Palmar abduction 39 6 10 38 6 11 38 6 10 0 (-2.5 to 2.5) > 0.99

Radial abduction 42 6 7 41 6 8 41 6 7 -0.9 (-3.0 to 1.1) 0.36

Opposition deficit (mm)d 0 (0, 10) 0 (0, 10) 0 (0, 5) 0 (0, 0) 0.27

Wrist

Flexion 61 6 12 61 6 13 59 6 13 2.1 (-1.9 to 6.1) 0.29

Extension 61 6 11 62 6 11 58 6 9 3.6 (0.5 to 6.8) 0.03

Radial deviation 22 6 12 24 6 13 22 6 7 2.5 (-2.2 to 7.1) 0.28

Ulnar deviation 40 6 9 39 6 9 41 6 9 -1.7 (-3.8 to 0.4) 0.12

Data presented as mean 6 SD, unless otherwise specified.
aData from 80 patients who attended clinical and radiographic examination (Fig. 1).
bPaired t-test.
cValues represent hyperextension; MCP fusion in three hands (two in unilateral group), and MCP extension deficit (> 10°) was
present in one hand.
dValues are median (quartiles) distance to base of small finger; median difference (quartiles); CMC1 = thumb carpometacarpal; IP =
interphalangeal; MCP = metacarpophalangeal.

Table 5. Radiographic osteoarthritis (OA) in the scaphotrapezoid joint

All operated hands
Unilateral trapeziectomy and intact contralateral CMC1 joint

OA gradea (n = 79)b Operated-on hand (n = 39) Nonoperated-on hand (n = 39)

0 11 (9) 10 (4) 10 (4)

1 16 (13) 23 (9) 3 (1)

2 32 (25) 31 (12) 33 (13)

3 29 (23) 21 (8) 28 (11)

4 11 (9) 15 (6) 26 (10)

Data presented as % (n).
aKellgren-Lawrence grading, range 0 (no OA) to 4 (most severe OA).
bOne patient had undergone fusion of the scaphotrapezoid joint before follow-up.
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evaluate response to surgery in this cohort. We included
data from the Swedish National Quality Registry for Hand
Surgery (HAKIR), with a specific focus on surgery for
CMC1 OA. Based on a similar age and gender distribution
and geographic similarity to this cohort, we believe that the
quality registry data provide comparable measurements
and can thus be used to provide preoperative estimates of
self-rated function and to compare postoperative outcomes.
Using within-patient comparisons of the operated hand
with the unoperated contralateral hand may not be a valid
comparison, as the other hand may be affected by osteo-
arthritis or other disease and is not an age-matched non-
arthritic hand. However, in this subgroup, the patient had
not presented for care of the contralateral hand, and thus
they can be theorized to potentially have milder symptoms
compared with the operative side. A further limitation is the
loss of a small percentage of the original cohort to follow-
up, but the use of telephone and mail contact allowed us to
include standardized outcomes data for some of these
patients.

Patient-reported Outcomes and Clinical Findings

This study demonstrated that patients treated with
trapeziectomy/APL suspensionplasty achieved functional
outcomes and pain comparable to the unoperated side. In
addition, these patient-reported outcomes are comparable
to the DASH and VAS scores in analogous studies [4, 13,
33], suggesting that this procedure yields results similar to
simple trapeziectomy and other forms of ligament re-
construction. Evaluation of strength and range of motion
showed overall comparable results between operated and
unoperated sides, except a mean pinch strength difference
of 0.6 kg less on the operative side, with 3.6° greater ex-
tension. Although the small amount of extension difference
is likely not clinically important, the difference in pinch
may reflect previously reported slight loss of pinch post-
operatively [13] or surgery on the nondominant hand.

Overall, there is a paucity of long-term outcomes data
available for this procedure or indeed for any of the
trapeziectomy-suspension techniques. The existing studies
are limited by loss of approximately 50% of the original
cohort to follow-up [4, 25] and demonstrated very similar
mean QuickDASH scores of 21 and VAS pain scores of 1.6
at minimum 10-year (mean 13-year) follow-up [25].

A comparison with a cohort from the Swedish National
Quality Registry for Hand Surgery showed that the follow-
up QuickDASH scores in the study cohort (mean of 27 in
women and 17 in men) did not differ substantially from the
1-year postoperative scores in the National Quality
Registry for Hand Surgery cohort (mean of 29 in women
and 12 in men). The pain scores were more difficult to
compare because the National Quality Registry for Hand

Surgery provided separate pain scores (pain on load, pain
on motion without load, and pain at rest) whereas our study
cohort provided the thumb pain score (modified from the
SF-36 body pain score, which incorporates pain-related
activity limitations) and average VAS score for hand pain.
However, the mean thumb pain scores in the study cohort
were generally similar to those in the registry cohort. The
fact that function and pain scores are consistent among
studies is important information in setting patient and
surgeon expectations. The results of the present study,
which show that patients had some residual pain and ac-
tivity limitations at a mean of 17 years postsurgery, can be
used to counsel patients with regard to expectations. There
remain several unanswered questions, which include dif-
ferential effects of various surgeries on strength, pain, and
patient-reported outcomes; this would be best addressed
by a long-term prospective comparative trial to specifically
compare trapeziectomy alone with ligament reconstruction
and other forms of treatment.

Subsidence and Strength

Our study showed some thumb subsidence, as well as mild
or moderate signs of arthrosis at the scaphotrapezoid joint,
but there was no relationship between pinch strength and
subsidence. First metacarpal subsidence is common after
trapeziectomy and has not been shown to be associated
with impingement or poor outcomes [11]. A previous study
reported there was no correlation between the amount of
subsidence and pinch or grip in 13 patients evaluated at
32 months postoperatively [37]; however, a comparative
study of 22 patients with trapeziectomy alone versus 34
patients treated with a ligament reconstruction and tendon
interposition demonstrated a relationship between ligament
reconstruction and improved pinch strength [10]. A recent
study indicated radiographic signs of increased de-
generation of the pseudoarthrosis between the distal
scaphoid and base of the first metacarpal in patients who
underwent trapeziectomy only compared with those who
were treated with ligament reconstruction and tendon in-
terposition [27]. Taken together, these findings underscore
our lack of knowledge about how best to measure radio-
graphic outcomes and what is clinically relevant. Further
studies of dynamic pinch on imaging and radiographic
factors in the peritrapezial joints are needed.

Conclusion

This long-term follow-up study of patients treated with
trapeziectomy and abductor pollicis longus tendon sus-
pension for CMC1 OA at a mean of 17 years post-
operatively indicates that patients generally have sustained
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decrease in pain and functional use of the operated hand
with a very low revision rate; however, outcome mea-
surements indicate some residual pain and activity limita-
tions. These long-term outcomes are comparable to other
surgical procedures that involve trapeziectomy and can
help clinicians in setting patient expectations for the lon-
gevity of surgical treatment of CMC1 OA. In addition,
these findings can guide future prospective research to in-
vestigate the true impact of suspension techniques on
clinical and radiographic outcomes.
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