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Abstract

Background: To present a retrospective study on the outcomes of a modified version of suture suspension arthroplasty
with trapeziectomy on patients with thumb basal joint arthritis and to evaluate the relationship between the degree of
subsidence and functional outcome. Methods: We performed a chart review on 67 patients (75 thumbs) who were
surgically treated for thumb carpometacarpal osteoarthritis with trapeziectomy and suture suspension arthroplasty from
May 2010 to May 2016. Outcome measures included Disabilities of the Arm, Shoulder and Hand (DASH), grip strength,
lateral/precision pinch strength, range of motion, and return to work/resumption of usual activities. Radiographic images
were used to measure first metacarpal subsidence into the trapezial space. Results: Clinical outcomes were satisfactory,
showing an initial postoperative DASH score of 45.94, which decreased to 27.93 at 6 months postoperatively and to 19.69
at | year postoperatively. Radiographic images revealed a mean first metacarpal subsidence of 39% compared with the
preoperative images. Grip and pinch strengths showed steady improvement from initial postoperative to final follow-up
visits, resulting in 90% recovery of gross grasp, 77% recovery of lateral pinch, and 79% recovery of precision pinch compared
with the contralateral side. Conclusions: Our study has found that suture suspension arthroplasty with trapeziectomy is
an effective treatment for thumb basal joint arthritis. Suture suspension arthroplasty allows for short immobilization time,
avoids tendon sacrifice, avoids anchor use, and leaves a cosmetically appealing scar. Furthermore, a relationship of any
significance between postoperative first metacarpal subsidence and functional outcomes does not appear.
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Introduction tendon graft or repositioning, implant arthroplasty, or a
combination of both."® After the initial description of liga-
ment reconstruction and tendon interposition (LRTI), many
anchoring techniques were devised involving tendon har-
vest.*!! Although these methods are viable options for the
treatment of TMC arthritis, they are not without morbidity.
Del Signore and Accardi'? introduced an arthroplasty tech-
nique involving trapeziectomy followed by creation of a
tendon suspension sling using a nonabsorbable suture to
maintain trapezial space. The purpose of this study was to

Thumb carpometacarpal (TMC) joint is the most common
site of surgical reconstruction for osteoarthritis of the joints
of the upper extremity.'” It is a very common condition,
with a radiographic prevalence of 25% in men and 40% in
women above the age of 75 years.” Initial management for
early disease includes conservative modalities such as
splinting, physical therapy, nonsteroidal anti-inflammatory
drugs, and corticosteroid injections. When conservative
treatment fails, surgical intervention is recommended.*”
There are numerous surgical options described in the litera- , i i
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assess short- to intermediate-term radiographic and func-
tional outcomes of a modified technique of suture suspen-
sion arthroplasty and trapeziectomy for the treatment of
TMC arthritis. We cast special attention to the first metacar-
pal subsidence into the trapezial space following our modi-
fied suture suspension technique, specifically. We report on
the relationship among subsidence, patient satisfaction, and
clinical outcomes.

Materials and Methods

All participants involved in this study signed informed con-
sent prior to participation, and record-keeping was in com-
pliance with the Health Insurance Portability and
Accountability Act. This study was not submitted to an
institutional review board. There was no external source of
funding for this study.

Clinical Study

A retrospective chart review was conducted on all patients
seen at our office who were surgically treated for TMC
osteoarthritis with trapeziectomy and suture suspension
arthroplasty from May 2010 to May 2016. In 71 patients
who consented to this study, 79 consecutive trapeziectomies
with suture suspension arthroplasty were performed. Infor-
mation was collected anonymously from individual patient
records and compiled into a database. Data collected
included age, sex, occupation, hand dominance, mechanism
of injury, concomitant procedures, operation time, immobi-
lization time, and time of return to work. Grip strength was
evaluated by our certified hand occupational therapist based
on gross grip, lateral pinch, and precision pinch at an aver-
age of 10 weeks, 6 months, 1 year, and at final follow-up.
Grip strength of the contralateral side was used as a com-
parative value. Active range of motion (AROM) and thumb
range of motion (TROM) were recorded at 10 weeks and 6
months. Disabilities of the Arm, Shoulder and Hand
(DASH) questionnaires were distributed to patients at all
follow-up appointments after surgery to assess subjective
pain and functional outcome.

Posteroanterior (PA) radiography of the hand and wrist
was taken preoperatively and postoperatively. Patient radio-
graphic images were excluded if images were unavailable
or performed using outdated technology. For consistency,
only radiographs using Picture Archiving and Communica-
tion System technology were included in our analysis. Pos-
teroanterior radiography was used to determine first
metacarpal subsidence using the methods described by
Kadiyala et al.'”> Two measurements were taken with PA
radiography: the distance between the distal pole of the
scaphoid and the base of the first metacarpal (« value) and
the length of the proximal phalanx of the thumb ($ value).
The o value was divided by the B value to determine the

Figure |. Modified Wagner incision. The longitudinal portion
of the incision is eliminated, and only the transverse portion of
the incision is made within the distal wrist crease.

trapzioscaphoid ratio, which provided a normative value to
determine subsidence. Radiographs without measurable «
or 3 values were excluded from calculations. A Spearman
test of correlation was performed between total active
motion (TaM) of the thumb and percent subsidence, between
percent strength recovery and percent subsidence, and
between final DASH scores and percent subsidence.

All diagnoses of basal joint arthritis were made by the
primary and secondary authors (A.M. and J.B.M.) based on
clinical and radiographic findings. Only patients with Eaton
grades II, III, and IV were operated on. All patients failed
conservative management and subsequently agreed to
undergo surgical intervention. Patients with grade I'V thumb
carpometacarpal (CMC) arthritis, preoperatively and intra-
operatively, were treated with a partial or complete removal
of the trapezoid and were excluded from the study. All sur-
geries were performed by A.M. and J.B.M. at an outpatient
ambulatory surgery center.

Surgical Technique

Our surgeons performed a slightly modified version of the
suture suspension technique originally described by Del
Signore et al. (2009). A modified Wagner incision
(Figure 1) is made, and the trapezium is excised in a stan-
dard manner. The modified Wagner incision eliminates the
longitudinal portion of the incision, only cutting trans-
versely near the proximal crease of the wrist. Maintaining
a palmar incision helps to avoid damage of the dorsal sen-
sory branch of the radial nerve. As our modified incision
falls within the wrist crease, it gives rise to a more cos-
metically appealing scar.

Following excision of the trapezium, a suture of 0 fiber
wire is passed through the abductor pollicis longus (APL)
across the trapezial space, around and into the flexor carpi
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Table I. Postoperative Grip Strength (kg).
Grip strength GG LP PP
Contralateral 22.1 =12 543 38x2
10 weeks 119 +8 28 2 23+ |
6 months 142 = 10 332 25+ |
| year 157+ 8 35+ 1 25+ |
Final 199 = 13 42 *2 302
% Recovered 90 77 79

Figure 2. Sutures are tied to the flexor carpi radialis (*) and
abductor pollicis longus (A) in the trapezial space as opposed to
the base of the first metacarpal.

radialis (FCR) and back again deep to superficial through
the APL (Figure 2). This is repeated again so that the suture
passes through each tendon twice, and then the suture is tied
off at the starting point. The suture is tied with the thumb
held in abduction. The suture should not be too close to the
metacarpal; otherwise, it may give rise to abduction contrac-
ture, nor should it be too loose to prevent a floppy thumb. If
there is a capsule, a capsular closure can be done using bio-
absorbable sutures. In most cases, we found it to be unneces-
sary to perform a capsular closure. However, in cases where
enough tissue was present for a capsular closure, it was per-
formed. This did not have an effect on patient outcomes.

The wound is closed via a subcuticular closure, and the
patient is placed in a thumb spica splint for 2 weeks. After 2
weeks, the patient returns for inspection of the wound and
referral to an occupational therapist for fabrication of a cus-
tom orthosis. Most of our patients were seen by our in-
office occupational therapist; however, some patients
pursued alternate therapists. Patients who were not followed
by our therapist were excluded from the study. Therapy was
instructed to begin with AROM under supervision for 4
weeks. The patient is permitted to remove orthosis only for
hygiene purposes with careful instruction not to challenge
the thumb by heavy gripping or pinching. At 6 weeks, the
orthosis is weaned out, and the patient is permitted to do
light activities until the 12th week, after which the patient is
allowed full unrestricted activity. Patients were interviewed
at subsequent follow-up visits to confirm that they were fol-
lowing the necessary postoperative protocol.

Results

Four patients were excluded from the study based on a diag-
nosis of Eaton stage IV and subsequent partial removal of the
trapezoid. Therefore, 75 thumbs of 67 patients were treated

Note. GG = gross grip; LP = lateral pinch; PP = precision pinch

with trapeziectomy and our modified technique of suture sus-
pension arthroplasty. The mean age of the study population
was 63.7 years (range: 34-84 years). Forty-eight patients
(71.6%) were women, and 19 (28.4%) were men. There were
41 right-hand injuries and 34 left-hand injuries. Eight patients
had both hands operated on, 6 of them being women. There
were 32 dominant injuries and 43 nondominant injuries.

The average time from surgery to final follow-up was 35
months (range: 2-99 months). The mean operative time from
time in to time out was 61 minutes (range: 26-131 minutes),
and the mean immobilization (n = 63) time following sur-
gery was 2.9 weeks (range: 0.9-32.4 weeks). Only 1 patient
was immobilized for longer than 8 weeks. The average time
to return to work (n = 43) was 130 days (range: 7-775 days).
Gross grip (n = 43), lateral pinch (n = 43), and precision
pinch (n = 40) recovered 90%, 77%, and 79%, respectively,
at final follow-up (Table 1). Mean extension/flexion of the
CMC, metacarpal phalangeal (MP), and interphalangeal (IP)
joints of the thumb at 6 months were 24°/20°, —1.2°/50°, and
—1.2°/61°, respectively. The mean TaM of the thumb at 6
months was 155. At an average of 6 months postoperatively,
dorsiflexion, volar flexion, radial deviation, ulnar deviation,
pronation, and supination were 64°, 59°, 19°, 27°, 89°, and
85°, respectively (Table 2). Mean DASH scores decreased
from 45.94 postoperatively to 23.16 at final follow-up.

We observed 4 complications in our cohort. One patient
had a suture abscess with infection that was drained and
resolved without requiring any further intervention. Three
of our patients reported issues with the FiberWire as it was
protruding and causing pain and discomfort. All 3 cases
returned to the operating room for removal of sutures. There
was no further complication in all 3 cases. Following this
complication, extra care was taken to bury the knot deeper
into the tissue. Since this complication, there have not been
any further incidences of FiberWire protrusion.

Forty-one preoperative and postoperative radiographs
were available with measurable o and 3 values. Final post-
operative radiographs were taken at a mean of 393 days
(range: 20-2828 days) after surgery. Trapzioscaphoid ratio
decreased by an average of 0.15 between preoperative and
postoperative radiographs, equating to 39% subsidence
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Table 2. TROM and AROM.
Variable 10 Weeks 6 Months
TROM
Metacarpal phalangeal (extension/flexion) -0.5°/47.6° -1.2°/49.9°
Interphalangeal (extension/flexion) 0.0°/62.9° -1.2°/60.7°
Carpometacarpal (extension/flexion) 20.3°/20.4° 24.4°/19.9°
Total active motion 158.0 155.0
AROM
Dorsiflexion 63.8° + 85° 63.9° +7.8°
Volarflexion 58.8° + 12.4° 59.4° = 13.3°
Radial deviation 20.3° + 4.2° 19.0° = 5.8°
Ulnar deviation 28.3° + 6.4° 27.4° = 74°
Pronation 88.0° = 7.6° 88.9° + 2.8°
Supination 83.9° £ 7.0° 84.6° = 7.4°

Note. TROM = thumb range of motion; AROM = active range of motion.

Table 3. Preoperative and Postoperative Radiographic Results
of Subsidence Into the Trapezial Space.

Trapzioscaphoid
Subsidence o (mm) B (mm) ratio
Preoperative 21 =18 2992 *127 0.38 = 0.05
Postoperative 6.76 =24 2948 = 3.1 0.23 = 0.07
Difference -0.15
Percent subsidence 39%

following our technique of suture suspension arthroplasty
(Table 3). Pearson correlation test was performed between
TaM, percent gross grip strength recovery, and final DASH
scores and percent subsidence. The correlation coefficient
was 0.31 between TaM and percent subsidence, 0.08
between percent strength recovery and percent subsidence,
and —0.09 between final DASH scores and percent subsid-
ence (Figure 3).

Discussion

Our modified suture suspension arthroplasty technique has
shown acceptable short- to intermediate-term results in our
cohort. Juxtaposed with previously described techniques,
suture suspension arthroplasty avoids the potential compli-
cations associated with tendon harvest and prolonged
immobilization. We have been performing suture suspen-
sion arthroplasty since Del Signore et al originally pub-
lished their technique article in 2009, and it is our opinion
that this procedure is a reliable and an easily reproducible
procedure for the treatment of TMC arthritis.

Numerous surgical techniques have been described for
the treatment of advanced-stage TMC degenerative joint dis-
ease, including trapeziectomy, hematoma distraction arthro-
plasty, LRTI, APL suspensionplasty, implants, and
hemiarthroplasty.*'"'*'® All these methods are effective in

certain facets of operative intervention for TMC arthritis;
however, they have their drawbacks: Pin tract complications
such as infection, nerve damage, and stiffness from pro-
longed immobilization can occur with methods that involve
temporary pin fixation. Ligament reconstruction and tendon
interposition techniques involve tendon sacrifice, entailing
additional dissection and the potential for donor site morbid-
ity. Carpometacarpal hemiarthroplasty risks include implant
loosening, increased subluxation, increased dislocation
rates, and osteonecrosis of the trapezium.'® Implant instabil-
ity serves as a top concern of implant arthroplasty tech-
niques, with failure rates reported as high as 55% in the
literature.'” Incidence of up to 40% dislocation rate has also
been reported following TMC silicone arthroplasty.'”

This study analyzes the short- to intermediate-term func-
tional and radiographic outcomes of a slightly modified ver-
sion of the Del Signore et al suture suspension arthroplasty
technique. Our method differs from that of Del Signore et al
in that we suture the APL and FCR together more proximally
than done by Del Signore et al, and not at the insertion of the
2 tendons at the base of the first metacarpal. We believe that
suturing the tendons at the base of the metacarpal may lead
to abduction contracture. In addition, we have found that
suturing the tendons in the trapezial space as opposed to the
base of the metacarpal is easier to perform and produces
positive results. Recently, we have begun inserting a
Kirschner wire into the trapezium to act as a joystick to facil-
itate excision. Suture suspension arthroplasty remains stead-
fast to the basic principles of TMC arthritis treatment, which
include excision of the trapezium, correction of subluxation,
and maintenance of the joint space.

Our cohort reports excellent reduction of pain, with
DASH scores decreasing from 45.94 at initial follow-up to a
mean of 23.16 at final follow-up. Roy et al'® suggest a mini-
mal clinically important difference in DASH score to be
10.2. In a research study comparing the alternate approaches
of hemitrapeziectomy with a costochondral allograft, LRTI,
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Figure 3. (a) Percent subsidence versus total active motion
of the thumb, (b) percent subsidence versus percent strength
recovery, and (c) percent subsidence versus final DASH scores.
Note. DASH = Disabilities of the Arm, Shoulder and Hand.

and hematoma distraction arthroplasty, Park et al'® reported
that all 3 approaches produced similar DASH scores at long-
term follow-up. The mean DASH score for LRTI was 19.6,
whereas hematoma distraction arthroplasty and costochon-
dral allograft reported mean DASH scores of 23.5 and 19.0,
respectively.'” We found that our cohort presents mean
DASH scores at final follow-up that are comparable to these
alternate treatment protocols.

Park et al'® also presented average lateral pinch strength
recovery following the aforementioned treatments for TMC
arthritis. Hematoma distraction arthroplasty showed the
highest mean percent recovery of 76.6%, followed by cos-
tochondral allograft at 62.2% and LRTI at 53%. It was
found that there was no statistical difference between the
lateral pinch strengths of these 3 approaches. Our short- to
intermediate-term cohort (Table 1) reported comparable

results for pinch strength recovery at 77%. Avisar et al,"
Heyworth et al, 11 and Burton and Pellegrini® report on both
gross grip and precision pinch strengths following treat-
ment of TMC arthritis. Following a trapeziectomy with a
tendon tie-in implant approach, the mean gross grip strength
was 11.0 kg."” Basal joint interposition arthroplasty and
LRTI arthroplasty reported mean gross grip strength of 18.2
kg'' and 24.4 kg,® respectively. Our cohort showed similar
results at final follow-up with a mean gross grip strength of
19.9 kg (Table 1). Precision pinch strengths were reported
to be 3.3'" and 2.9 kg® at final follow-up. We present similar
precision pinch strength results of 3.0 kg at final follow-up
(Table 1). Range of motion measurements (Table 2) also
returned to normal functional values at 6 months postopera-
tively when compared with alternate methods of treat-
ment."""® Ultimately, our suture suspension technique
achieved functional and subjective outcomes at a short-term
follow-up while also avoiding the potential complications
of donor site morbidity.®!"141>1?

Trapeziectomy, LRTI, and capsular interposition arthro-
plasty have all shown satisfactory outcomes bar a high inci-
dence of subsidence.”>** However, previous literature also
reports an inverse correlation between TMC subsidence,
loss of trapezial height, and clinical outcomes following sur-
gical treatment of basal joint arthritis.”***** Therefore, our
study aimed to understand the relationship between the
degree of subsidence and functional outcomes following a
suture suspension arthroplasty approach. We also wished to
determine whether our relationships between subsidence
and clinical outcomes are consistent with those of alternate
arthroplasty techniques. As a way to evaluate this relation-
ship, we performed a Spearman correlation test between the
percent subsidence and TaM of the thumb, percent strength
recovery, and DASH scores. Our reported subsidence was
comparable to that of other results published in the scientific
literature.”****° The results of our Spearman correlation test
demonstrate no correlation between grip strength or pain
scores and subsidence (Figure 3). However, the results did
show a small, albeit nonsignificant, positive correlation
between TaM of the thumb and subsidence (Figure 3). This
suggests that the TMC subsidence, following our modified
suture suspension arthroplasty technique, does not correlate
to short- to intermediate-term clinical outcomes or patient
satisfaction. Although our results show no correlation, we
would like to point out that the Spearman correlation test is
limited by small sample sizes, and the correlation between
subsidence and functionality should continue to be evalu-
ated and compared with other techniques.

This study is not without limitations. One limitation is
that it is a retrospective study with only results being com-
pared with that of the current literature, rather than a com-
parison with a control group. Additional prospective studies,
comparing our study’s surgical technique with other popu-
lar treatment modes including LRTI, are necessary.
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Although the current study effectively demonstrated short-
to intermediate-term results of suture suspension arthro-
plasty, additional studies with long-term follow-up and
larger sample size would certainly add to the validity of
these results. Another major limitation of this study is the
loss of patients after a particular follow-up period, limiting
data collection at longer follow-up intervals. Although we
can postulate that patients are satisfied with the outcome
and feel they no longer need treatment, it does limit the
completeness of our database.

Conclusions

Although the search for the superior procedure continues,
we can conclude that suture suspension arthroplasty
results in satisfactory functional outcomes, sufficiently
short immobilization times, and a low rate of complica-
tion. We also demonstrate that this procedure can be
accomplished with a modified incision that avoids the sen-
sory branches of the radial nerve, and that subsidence of
the first metacarpal has less of an effect on outcomes than
previously believed. However, further long-term, prospec-
tive analysis is needed to confirm the relationship between
subsidence and function.
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