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Surgical Outcomes of Suspension Arthroplasty
with Dermal Allograft Interposition after
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Background: Trapeziectomy with suspension arthroplasty is a reliable treatment for thumb carpometacarpal (CMC) osteoarthritis.
We modified the suture suspension technique to add further support to maintain the arthroplasty space by interposition of the der-
mal allograft. Our aim was to investigate the surgical outcomes of our technique of suspension arthroplasty with dermal allograft
interposition (SADI) compared with those of traditional ligament reconstruction with tendon interposition (LRTI) using a half-sling
of the flexor carpi radialis (FCR) tendon.

Methods: This retrospective study enrolled 26 patients (29 thumbs) with thumb CMC arthritis who underwent trapeziectomy with
traditional LRTI using the FCR tendon (15 thumbs; LRTI group) or SADI (14 thumbs; SADI group) between January 2017 and May
2022. Patient-reported outcomes (visual analog scale; the Disabilities of the Arm, Shoulder and Hand score; and patient-rated wrist
evaluation), grip strength, and scaphometacarpal distance were measured at baseline and 3 and 12 months postoperatively. The
operation time was checked by reviewing medical records. All measurements were compared between the 2 groups.

Results: Between baseline and 12-month postoperative follow-up, all patient-reported outcomes significantly improved in both
groups. Patient-reported outcomes, grip strength, and scaphometacarpal distance showed no differences between the 2 groups
at all follow-up assessments, except for the scaphometacarpal distance being significantly greater in the SADI group at 3 months
postoperatively. The operation time was significantly shorter in the SADI group. No complication was observed in either group.
Conclusions: Our modified suture suspension arthroplasty technique using dermal allograft interposition results in markedly
shorter surgical times with similar surgical outcomes compared with those of traditional LRTI using the FCR tendon. This procedure
appears to be an effective alternative treatment for thumb CMC arthritis.

Keywords: Trapeziectomy, Arthroplasty, Carpometacarpal joint, Osteoarthritis, Thumb

Received January 23, 2024; Revised October 14, 2024; Accepted December 17, 2024

Correspondence to: Jae Kwang Kim, MD

Department of Orthopedic Surgery, Asan Medical Center, University of Ulsan College of Medicine, 88 Olympic-ro 43-gil, Songpa-gu, Seoul 05505, Korea
Tel: +82-2-3010-3523, Fax: +82-2-3010-855, E-mail: orth4535@gmail.com

©2025 by The Korean Orthopaedic Association
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Clinics in Orthopedic Surgery ® pISSN 2005-291X  eISSN 2005-4408



mailto:orth4535@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.4055/cios24034&domain=pdf&date_stamp=2025-04-01

318

Choi et al. Trapeziectomy and Suspension Arthroplasty with Dermal Allograft Interposition

Clinics in Orthopedic Surgery * Vol. 17, No. 2, 2025 « www.ecios.org

Osteoarthritis of the thumb carpometacarpal (CMC)
joint is a very common disease with prevalence rates of up
to 10% in women in the middle years of life.” Numerus
procedures have been introduced, and the most common
option for advanced patients is resection arthroplasty of
the trapezium. Although trapeziectomy alone can pro-
vide good pain relief for most patients, there are concerns
regarding functional problems such as loss of pinching
and grip strength due to thumb metacarpal subsidence.”
Accordingly, trapeziectomy with ligament reconstruction
with tendon interposition (LRTI) using the flexor carpi
radialis (FCR) tendon has been the standard surgical treat-
ment for advanced cases.™ However, this technique has
potential drawbacks, such as donor-site morbidity and
prolonged surgical time.>”

DelSignore et al.” introduced suture suspension ar-
throplasty using a non-absorbable suture that passed from
the insertion of the abductor pollicis longus (APL) and the
FCR. This technique produces a suture sling that suspends
the first metacarpal without interposition. We developed
a suture suspension technique through interposition of a
dermal allograft to add further support to maintain the
arthroplasty space, avoiding bone and tendon damage. In
this study, we aimed to investigate the surgical outcomes
of our technique of suspension arthroplasty with dermal
allograft interposition (SADI) after trapeziectomy and to
compare with those of traditional LRTT using a half-sling
of the FCR tendon.

METHODS

This study was approved by the Institutional Review Board
of the Asan Medical Center (IRB No. 2022-0927). As this
was a retrospective study, the requirement for informed
consent was waived.

Table 1. Patient Characteristics

Variable LRTI group  SADI group  p-value
Number of patients 15 14
Female (%) 100 100
Age (yr), mean + SD 60+9 61+7 0.65
Eaton stage IIl : IV 11:4 11:3 1.00
Dominant hand (%) 27 36 0.70

LRTI: ligament reconstruction with tendon interposition, SADI: suspension
arthroplasty with dermal allograft interposition, SD: standard deviation.

Patient Selection

This retrospective study enrolled 26 patients (29 thumbs)
with thumb CMC arthritis who underwent trapeziectomy
with traditional LRTI using the FCR tendon (15 thumbs;
LRTI group) or SADI (14 thumbs; SADI group) between
January 2017 and May 2022. All patients had failed conser-
vative treatment, including medication and intra-articular
steroid injection for a minimum period of 6 months. The
inclusion criterion was patients who underwent primary
surgery for symptomatic Eaton stage III or IV thumb CMC
joint arthritis with a follow-up period of at least 12 months.
All surgical procedures were performed by a senior author
(JKK). Patient characteristics are listed in Table 1.

Clinical Measurement

Clinical assessments included the use of a visual analog
scale (VAS), measurement of grip strength, calculation of
the Disabilities of the Arm, Shoulder and Hand (DASH)
score, and patient-rated wrist evaluation (PRWE). PRWE
is a 15-item questionnaire consisting of questions related
to pain and functional disability, with scores ranging from
0 to 10. The DASH questionnaire consists of 30 items that
evaluate abilities to perform specified activities (21 items)
or symptoms (9 items), with scores ranging from 0 to 100,
and higher scores indicate greater disability. Grip strength
was measured using a dynamometer (Takei Corp.) with
the elbow flexed at 90° and the forearm in neutral rotation.
Each hand was measured 3 times and the average value

Fig. 1. Schematic diagram of the surgical technique using an allograft.
The allograft was stabilised by single looping using 4-0 non-absorbable
sutures around the abductor pollicis longus and flexor carpi radialis
(FCR) tendon. The suture was backhanded after grasping a bundle of FCR
tendon fibers to obtain additional stability (asterisk).
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was calculated in kilograms.

Radiographic Measurement

The scaphometacarpal distance was measured as ra-
diographic data. The scaphometacarpal distance from
the scaphoid distal pole to the first metacarpal base was
measured in a posteroanterior view perpendicular to the
scaphoid distal pole.”

Surgical Technique

Trapeziectomy with LRTT using an autologous FCR ten-
don was performed as a standard method.” The harvested
half sling of FCR was passed through the base of the first
metacarpal, and the excess tendon was sutured together to
create a ball to provide stable support for the thumb and
interposed. SADI surgery was conducted using a modified
suture sling technique. Fig. 1 is a schematic of the surgical
technique using an allograft. We used AlloDerm (LifeCell)
with a thickness of 3-4 mm as the allograft material (Fig.
2A). The allograft was sutured together to create a cylin-
drical shape (Fig. 2B), and the allograft was interposed into
the void created by trapeziectomy (Fig. 2C). We stabilised
the allograft by single looping using 4-0 non-absorbable
sutures around the APL and FCR tendon to create a suture
sling. The suture entered the dorsum of the APL, passed
through the allograft, and then backhandedly grasped a
bundle of FCR tendon fibers to obtain additional stability.
The knot was secured dorsally at the APL tendon, and the
capsule was repaired.

A thumb spica splint was applied immediately after
surgery for 2 weeks. The stitches were removed 2 weeks af-
ter surgery, the splint was changed to a thumb spica brace,
and range of motion exercise was started. Sports activities
and heavy lifting were allowed at 3 months after surgery.

Statistical Analysis

Continuous data are expressed as mean and standard de-
viation. The VAS score, DASH score, PRWE score, grip
strength, and scaphometacarpal distance were compared
before and after 12 months of treatment in each group us-
ing the Wilcoxon signed-rank test. Differences between
the 2 groups at each time point and comparison of opera-
tive time between the 2 groups were analyzed using the
Mann-Whitney test.

RESULTS

Between the baseline examination and 12-month postop-
erative follow-up, all patient-reported outcomes, including
VAS, DASH, and PRWE scores, significantly improved in
both groups (Table 2). The average grip strength increased
after surgery in both groups, although the difference did
not reach significance. The scaphometacarpal distance de-
creased in both groups after surgery, indicating that sub-
sidence had progressed in both groups (47% in the SADI
group and 56% in the LRTT group).

There were no differences in patient-reported out-
comes (VAS, DASH, and PRWE scores), grip strength,
and scaphometacarpal distance between both groups at all
follow-up assessments, except for the 3-month postopera-
tive scaphometacarpal distance, which was significantly
shorter in the LRTI group than in the SADI group (5.7 vs.
7.3 mm, respectively; p = 0.006) (Table 3, Fig. 3). The op-
erative time was significantly shorter in the SADI group (57
minutes; range: 34-78 minutes) than in the LRTI group
(81 minutes; range: 49-110 minutes) (p < 0.001). No infec-
tions, immunological reactions, or other tendon-related
complications were observed in either group.

®

©

Fig. 2. (A) An allograft with a thickness of 3—4 mm, which was cut to fit the size of the space after trapeziectomy. (B) The allograft was sutured together
to create a cylindrical shape. (C) The allograft (asterisk) was interposed into the space created by trapeziectomy.
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Table 2. Comparison between Baseline and 1-Year Postoperative Qutcomes in Both Groups

Variable Baseline Postoperative 1yr p-value
LRTI group
VAS score 50+28 23+13 0.02*
DASH score 4838+118 23.6+16.4 <0.001*
PRWE symptom 456 +26.4 19.0+11.9 0.008*
PRWE function 46.0+27.4 18.0+£13.0 0.006*
Grip strength (kg) 12274 12.7+6.0 0.374
Sc—MC distance (mm) 115+1.0 51+16 <0.001*
SADI group
VAS score 54+25 21+14 0.04*
DASH score 56.1+17.1 244+93 <0.001*
PRWE symptom 38.0+11.3 140+75 0.012%
PRWE function 345+115 13.0+96 0.012*
Grip strength (kg) 12445 16.0£3.9 0.123
Sc—M(C distance (mm) 11617 6.1+09 0.008*

Values are presented as mean + standard deviation.

LRTI: ligament reconstruction with tendon interposition, VAS: visual analog scale, DASH: Disabilities of the Arm, Shoulder and Hand, PRWE: patient-
rated wrist evaluation, Sc—-MC: scaphometacarpal, SADI: suspension arthroplasty with dermal allograft interposition.

*Statistically significant, p < 0.05.

Table 3. Comparisons of Patient-Reported, Clinical, and Radiographic Outcomes between the Two Groups

Baseline Postoperative 3 mo Postoperative 1yr
Variable
LRTI SADI p-value LRTI SADI p-value LRTI SADI p-value
VAS score 50+£28 54+£25 0.65 41422 30+22 0.22 23£13 2114 0.71
DASH score 488+11.8 56.1+17.1 0.20 324+86 41.1+£13.0 0.08 236+164 244+93 0.42
PRWE symptom 456+264 38.0+11.3 0.60 355+£257 239+83 0.53 190119 140+75 0.30
PRWE function 46.0+274 345+115 0.28 347+265 215+10.1 0.30 18.0+13.0 13.0+96 0.37
Grip strength (kg) 122+74 124+45 0.48 7.8+53 11.2+33 0.22 12.7+6.0 16.0+39 0.08

Sc-MC distance (mm) 115+1.0 116+17 0.79 57+19 73+1.0 0.006* 51+1.6 6.1+0.9 0.10

Values are presented as mean + standard deviation.

LRTI: ligament reconstruction with tendon interposition, SADI: suspension arthroplasty with dermal allograft interposition, VAS: visual analog scale,
DASH: Disabilities of the Arm, Shoulder and Hand, PRWE: patient-rated wrist evaluation, Sc—MC: scaphometacarpal.

*Statistically significant, p < 0.05.

gery with SADI was associated with significantly reduced

DISCUSSION surgical time compared with LRTT using autograft FCR
Our modified suture suspension arthroplasty technique  harvest without any complications. Trapeziectomy with
resulted in comparable surgical outcomes to those of LRTT ~ LRTT using an autograft tendon is widely used for thumb
using an autograft FCR tendon after trapeziectomy in =~ CMC arthritis, but donor-site morbidity has been reported
patients with thumb CMC arthritis. Nevertheless, the sur-  in the literature.”” Autograft harvesting requires more sur-
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Fig. 3. Representative radiographs of the trapeziectomy with ligament reconstruction and tendon interposition (A) and suspension arthroplasty with
dermal allograft interposition after trapeziectomy (B) groups preoperatively, 3 months postoperatively, and at the final follow-up.

gical time and extensive dissection, which can be associ-
ated with tendinitis, tendon rupture, scar tenderness, and
complex regional pain syndrome.”"” Furthermore, several
patients have reservations concerning the potential func-
tional loss caused by autograft harvesting. Naidu et al."
reported that harvesting the entire FCR tendon signifi-
cantly decreased the wrist flexion extension peak torque
ratio and wrist flexion fatigue resistance compared with
the contralateral extremity in their biomechanical study.

Suture suspension arthroplasty has several advan-
tages such as decreased operative time and shorter, less
painful recovery process compared with those of LRTL"
This technique does not require the sacrifice of autologous
tendons, drilling of bone holes, or pin fixation. It generates
a suture sling that functions as a “hammock” supporting
the arthroplasty space. However, a concern is the inadver-
tent overtightening of the tendons, causing impingement
pain and abduction contracture.'™"” Moreover, despite
efforts to preserve the trapezial space, there is a risk of
thumb subsidence due to the lack of a space-occupying
material. We modified the suture suspension technique to
add further support to maintain the arthroplasty space by
interposition of a thick dermal allograft. Although mild
subsidence appeared to have no correlation with both
symptoms and functional outcome, significant subsidence
may cause metacarpal impingement and joint pain. Our
SADI procedure could provide additional support to the
thumb metacarpal base, and it can be considered a reason-
able rationale for the addition of dermal allograft interpo-
sition to suspension arthroplasty.

Acellular dermal allografts are commonly used in
orthopedic surgery. They are made from human cadaveric
tissue processed to remove the cellular components to re-
duce adverse immunological reactions." Successful surgi-
cal results have been demonstrated in diverse orthopedic
surgeries, such as the repair of massive rotator cuff tears

and Achilles tendon ruptures.™'” The use of an allograft

allows surgeons to reduce the operative time required for
tendon harvest. Moreover, the volume of the acellular der-
mal matrix could be much larger than the average volume
of the harvested FCR tendon, which may be advantageous
in preventing thumb subsidence. To support a thumb
metacarpal strongly, we used an allograft with a thickness
of 3-4 mm, which is the thickest product among the der-
mal allograft materials available for thumb CMC arthritis.
Consequently, the average of thumb subsidence in the
SADI group was less than that in the LRTI group through-
out the 12-month postoperative period.

A few surgical techniques using an allograft have
been described for the treatment of advanced CMC arthri-
tis, which differ from our technique. Most of those tech-
niques require extensive bone tunnelling or looping of the
allograft tendon. Kokkalis et al.”” conducted a surgical tech-
nique involving drilling and resection of the base of the first
metacarpal, along with stabilization of the allograft looping
around the FCR and the base of the first metacarpal, similar
to traditional LRTT using autograft FCR. In another study,
the allograft was sutured and looped around the intact FCR
tendon, which may cause tension and constrict the FCR
tendon, consequently resulting in a high incidence of FCR-
related complications.” In our technique, we stabilised the
allograft using a simple suture sling without bone and ten-
don damage, causing no tendon-related complications.

This study had several limitations. First, it was a ret-
rospective study that included a small number of patients
at a single center. Second, the follow-up period was short,
with a minimum of 12 months. Therefore, additional long-
term studies with a large sample size are required to evalu-
ate more valid outcomes of this surgical procedure. Third,
we used grip strength for the outcome measures, which may
not capture specific aspects of thumb function. In future
studies, it would be beneficial to include more specific out-
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come measures, such as pinch strength, which are directly
relevant to the first CMC surgery. This would provide a
more comprehensive assessment of the effectiveness of sur-
gical techniques in restoring thumb function and strength.
Finally, this study involved only female patients, which may
have affected the external validity of our findings.

SADI after trapeziectomy results in markedly short-
er surgical time with similar surgical outcomes compared
with those of traditional LRTT using the FCR tendon. This
technique can be used as an effective alternative surgical
method for patients with thumb CMC osteoarthritis.
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