ARTHROSCOPIC PARTIAL
TRAPEZIECTOMY AND
INTERPOSITION ARTHROPLASTY
OF THE THUMB
CARPOMETACARPAL JOINT

BY JULIE E. ADAMS, MD, RICHARD A. BERGER, MD, PuD, AND SCOTT P. STEINMANN, MD

Trapeziometacarpal arthritis, a common and disabling condition, often is treated
by open procedures involving trapeziectomy and interposition arthroplasty. A
minimally invasive technique potentially could offer advantages over more common
open procedures. We describe an arthroscopic technique for the treatment of
trapeziometacarpal arthritis. After adequate arthroscopic debridement, interposi-
tion arthroplasty may be performed with a variety of materials.
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arpometacarpal (CMC) joint arthritis is a
common particularly among
women.''? Radiographic studies estimate
that approximately one third of postmenopausal

complaint,

women are afflicted with this condition.' Treat-
ment frequently involves conservative measures, in-
cluding splinting, rest, or injections.é’ll’14 Surgical
management may be indicated in cases of persistent
pain or functional deficit, recalcitrant to nonsurgi-
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cal means.””!11¢ Multiple techniques have been
described, and each has unique risks and benefits.

Partial or complete trapeziectomy has long been
used to treat CMC arthritis with reported high success
rates."*"*'” However, when the trapezium is absent
surgically, proximal migration of the thumb metacar-
pal may occur, with subsequent impingement of the
thumb metacarpal on the scaphoid or trapezoid.">'!

Several investigators have described good to ex-
cellent patient outcomes after open subtotal or
complete trapeziectomy and interposition arthro-
plasty of the first CMC joint, with or without
ligament reconstruction.”®? 2131620 A diverse
variety of materials, including tendon, fascia lata,
costochondral graft, Gore-Tex (W. L. Gore & As-
sociates, Newark, DE), Gelfoam (Pharmacia & Up-
john, Kalamazoo, MI), and silicone have been

7,9,19,20
used.”?""?
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FIGURE 1. Surgical set-up. The hand is suspended in trac-
tion via the thumb and/or index finger, and prepared and
draped in the usual sterile fashion.

The use of silicone arthroplasty has fallen out of
favor because of problematic synovitis, implant in-
stability, and material failure.?'*? Likewise, Gore-
Tex has been used as an interposition material but
its use was characterized by problems with partic-
ulate debris and subsequent osteolysis, as well as
poor patient outcomes relative to autograft inter-
position.” Belcher and Zic' examined the use of a
porcine collagen xenograft as an interposition ma-
terial in 13 patients with osteoarthritis of the first
CMC joint. Its use was abandoned because of poor
patient outcome and adverse immunologic reac-
tions.' Jones and Maser’ described trapeziectomy
with hematoma arthroplasty for relief of symptom-
atic CMC arthropathy with acceptable outcomes.
However, this procedure requires pin placement
and subsequent removal after prolonged immobili-
zation.’

Recently, other options for interposition materi-
als have been introduced. Both xenograft and hu-
man dermal grafts now can be processed to yield an
acellular collagen scaffold that can be used as an
interposition tissue.”” Previous iz vivo studies have
shown that these materials appear to create a favor-
able biochemical and physical environment for in-

filtration and repopulation of cells.”” However, the
results of traditional autograft interposition, such
as palmaris or plantaris tendon, remain the standard
by which these newer materials should be mea-
sured.

Arthroscopy provides a minimally invasive tech-
nique to diagnose and treat pathology of the first
CMC joint.>”"> This procedure represents a viable
surgical option for patients with CMC arthritis refrac-
tory to conservative management.

SURGICAL PROCEDURE

Arthroscopic debridement of the first CMC joint
can be performed with either a regional axillary
block or general anesthesia. After sterile prepara-
tion of the upper extremity the patient is draped
and a sterile pneumatic tourniquet is applied to the
upper arm. The thumb is placed in 5 to 8 Ib of
traction (Figures 1 and 2). A standard vertical
traction tower as used for wrist arthroscopy can be
applied. Alternatively, a horizontally applied trac-
tion system may be used. Some surgeons also prefer
to add a traction sleeve to the index finger to give
additional support to the wrist. The surface land-
marks then are identified with a surgical marking
pen with the thumb suspended in traction (Figure
3). It is helpful to mark the flexor carpi radialis
(FCR), abductor pollicis longus (APL), and extensor
pollicis longus (EPL).

FIGURE 2. Surgical set-up. This arrangement allows the
surgeon to monitor fluid inflow and egress effectively and
easily while visualizing and manipulating the joint.
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FIGURE 3. The location of subcutaneous landmarks for por-
tal placement have been indicated by a marking pen on the
skin. Spinal needles have been inserted into the 1-R and 1-U
portal sites.

A small fluoroscopy machine is useful at this point
to identify the exact locations of the 2 main portals,
particularly if the surgeon has limited experience with
first CMC arthroscopy. In patients with significant
arthritis and partial subluxation, it is quite easy to
enter the scaphotrapeziotrapezoid joint by mistake
rather than the CMC joint.

The two standard portals used are the radial
(1-R) and the ulnar (1-U) portals (Figure 4). The
1-R portal is made just ulnar to the FCR tendon at
the level of the CMC joint. This portal, farthest
from the radial artery and the superficial radial
nerve branches, transverses the nonligamentous
capsular tissue dorsoradial to the anterior oblique
ligament (AOL) (Figure 5). The branches of the
superficial radial nerve most commonly are found
overlying the APL (Figure 6). Consequently, if the
1-R portal is placed in a more radial position, closer
to the FCR, the risk for injury to a branch of the
superficial radial nerve is less likely.” The 1-R
portal is useful to examine the dorsal radial liga-
ment (DRL), the palmar oblique ligament (POL),
and the ulnar collateral ligament (UCL), and pro-
vides a view of the radial aspect of the joint.'*** It
also allows for visualization of the intermetacarpal
ligament (IML) and the distal insertions of the AOL
into the first metacarpal (Figures 7-10)."°

The 1-U portal is placed just ulnar to the exten-
sor pollicis brevis (EPB) tendon (Figure 11). This
area can have a higher incidence of superficial radial

nerve branches crossing the portal site than the 1-R
portal area.” Additionally, the radial artery is only
a few millimeters from the ulnar side of the portal.’
It is safest to make the 1-U portal close to the EPB
tendon because placing the portal in close proxim-
ity to the EPL tendon results in a greater chance of
radial artery or superficial radial nerve injury (Fig-
ure 12). Similar to the procedure used when estab-
lishing the 1-R portal, the skin should be incised
carefully and a small hemostat should be used to
dissect gently and spread down to the capsular
tissue. This will help avoid traumatic injury to

1 Ml

FIGURE 4. The first CMC joint detailing portal sites (1-R and
1-U) and local anatomic structures. The radial artery (R.A.)
and the superficial radial nerve (s.R.N.) are in close proximity
to the portal sites. mi, first metacarpal; mi, second metacarpal;
min, third metacarpal; T, trapezium. Reprinted from Berger®*
by permission of Mayo Foundation for Medical Education and
Research. All rights reserved.
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UCL

POL

FIGURE 5. This palmar view of the first CMC joint shows the  FIGURE 7. The 1-R portal and the viewing area. AoLp, deep

relationship of the 1-R portal and the volar stabilizing liga-  anterior oblique ligament; aoLs, superficial anterior oblique
ments of the thumb: the UCL, AOL, and IML. Fr, flexor ligament. Reprinted from Berger?* by permission of Mayo
retinaculum; wi, first metacarpal; mi, second metacarpal; s, Foundation for Medical Education and Research. All rights

scaphoid bone; Tw, trapezium. Reprinted from Berger®® by |eserved.
permission of Mayo Foundation for Medical Education and
Research. All rights reserved.

FIGURE 6. Cadaveric dissection. The skin has been removed FIGURE 8. Arthroscopic view from the 1-R portal. AoLb, deep
to reveal the subcutaneous structures, including the branches anterior oblique ligament; wmi, first metacarpus; T, trapezium.
of the superficial radial nerve (arrow), the APL tendon, and Reprinted from Berger?* by permission of Mayo Foundation
the EPB tendon. for Medical Education and Research. All rights reserved.
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FIGURE 9. The APL has been transected to reveal the TMC
joint space.

either branches of the superficial radial nerve or the
radial artery.”'®?> The 1-U portal tends to enter
the joint either through the DRL or between the
DRL and the POL.'>?* This portal allows for ex-
cellent visualization of the AOL and the UCL (Fig-
ures 13 and 14).'%2* It also may be used as the
main working portal for interventions after diag-
nostic arthroscopy.'’

A standard 2.7-mm wrist arthroscope is used to
visualize the CMC joint (Figure 15). The camera and
working portal can be switched back and forth be-
tween the 1-R and the 1-U portal as the arthroscopy
progresses. It is helpful to take the trocar and sweep to
and fro in the joint before placement of the arthro-
scope because this tends to help create an initial space

FIGURE 10. Dissection of the first CMC joint has proceeded
to expose the POL (arrow), visualized deep within the joint.

FIGURE 11. The 1-U portal site is delineated with a spinal
needle, and joint capsular tissue has been dissected to reveal
the AOL.

for visualization within the joint. A cautery or radio-
frequency ablation probe is helpful to use initially for
debridement of soft tissue before performing any bony
work. Once adequate visualization of the joint is

FIGURE 12. The 1-U portal and the anatomic features viewed
from the dorsal aspect of the first CMC joint. ¢, capitate bone;
ECRL, extensor carpi radialis longus tendon; wmi-mii, first
through third metacarpals; 1o, trapezoid; ™, trapezium. Re-
printed from Berger®* by permission of Mayo Foundation for
Medical Education and Research. All rights reserved.



120 CcMC ARTHROSCOPIC INTERPOSITION ARTHROPLASTY - ADAMS ET AL

FIGURE 13. The 1-U portal and the viewing area. AoLb, deep
anterior oblique ligament; AoLs, superficial anterior oblique
ligament. Reprinted from Berger®* by permission of Mayo
Foundation for Medical Education and Research. All rights
reserved.
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FIGURE 14. Arthroscopic view from the 1-U portal. aoLp,
deep anterior oblique ligament; aoLs, superficial anterior
oblique ligament; wmi, first metacarpus; ™, trapezium. Re-
printed from Berger®* by permission of Mayo Foundation for
Medical Education and Research. All rights reserved.
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FIGURE 15. Dorsal-to-palmar view of the interior of the first
CMC joint shows the position of the ligamentous structures
surrounding the joint. paoL, deep anterior oblique ligament (beak
ligament); bimL, dorsal intermetacarpal ligament; oT-1 MC, dorsal
trapezio—second metacarpal ligament; bTT, dorsal trapeziotrap-
ezoid ligament; saoL, superficial anterior oblique ligament. Re-
printed from Berger®* by permission of Mayo Foundation for
Medical Education and Research. All rights reserved.

achieved, a small joint shaver (3.5 mm) can be used to
debride the joint further. Smaller-diameter arthro-
scopic shavers tend not to work as well. Likewise,
although it is possible to use a smaller arthroscope
such as a 1.9-mm arthroscope, the visual field tends to
be limited and consequently the pace of the procedure
is slowed. Visualization also is enhanced by the use of
a standard arthroscopic mechanical pump to irrigate
the joint continuously with saline. A dedicated out-
flow cannula usually is not needed if both working
portals are large enough to allow the egress of fluid.

Once adequate visualization has been achieved,
bony work can be performed. Typically, an arthritic
biconcave trapezium is observed. An arthroscopic burr
(3.5 mm) then is used to remove 3 to 4 mm of distal
trapezium. A smooth bony surface then is created
carefully. Viewing from both the 1-R and 1-U portals
is required to be sure accurate planing of the trape-
zium has been performed.

After bony recontouring has been performed, the
joint then is ready for placement of the interposi-
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tion tissue. Interposition tissue depends on the
surgeon’s preference. The arthroscopic use of au-
tograft tissue, such as the FCR or the palmaris
longus tendon, has been described by some inves-
tigators.'? Allograft or xenograft materials may be
manufactured to be approximately 1-mm thick, but
then can be folded to double the thickness and cut
to match the articular surface area of the joint. The
tissue then is placed into the joint by passing a
small curved hemostat into a portal and then ma-
nipulated until it exits out the opposite portal. A
corner of the folded graft then is placed into the
grip of the hemostat and pulled into the joint. Once
the graft has been placed into the joint, the arthro-
scope is replaced into the joint and a probe is used
to spread out the graft to cover the cancellous
surface of the trapezium completely. The use of
sutures to hold the graft in place usually are not
needed. The portals then are closed and the thumb
is maintained in an abducted position as the trac-
tion is removed. Portals should be closed carefully
to prevent potential dislocation of the graft. A
sterile thumb spica abduction splint then is applied
while carefully holding the thumb in an abducted
position. Alternatively, a 0.45-inch K-wire can be
passed through the base of the first metacarpal into
the trapezium to help maintain stability; however,
in most cases, a thumb spica splint alone is ade-
quate to maintain reduction. After splinting, a
fluoroscopic view can be obtained to confirm resto-
ration of joint space with the interposition graft.
This then can be saved and compared with subse-
quent radiographs obtained during follow-up visits.

The splint is changed to a cast at 2 weeks, at which
time the portal sutures are removed. A forearm-based
thumb spica abduction cast then is maintained for an
additional 4 weeks, for a total of 6 weeks of immobi-
lization. After cast removal, the patient should be seen
by a hand therapist and instructed in exercises for
progressive mobilization. Full activity as tolerated is
permitted after the cast is removed.

DiscussioN

Arthroscopic evaluation of the first CMC joint
provides a minimally invasive technique to
diagnose and treat pathology.7’25’26 By using an
arthroscopic technique, ligamentous reconstruction
may not be required because the capsular and lig-
amentous structures relatively are undisturbed be-
cause of the nature of the minimally invasive sur-
gical approach.'® Perioperative immobilization and
recovery time are minimized, and complications are
infrequent.” Other investigators have shown mini-
mal complications and outcomes that compare fa-
vorably with open techniques.””"’

Arthroscopy allows for the accomplishment of
several principles found to be efficacious in the
treatment of first CMC joint arthritis: excision of
the trapeziometacarpal joint is performed to remove
the painful, arthritic joint; interposition arthro-
plasty prevents bony impingement and further but-
tresses the first metacarpus; and the integrity of the
joint capsule is maintained.””'? Recontouring the
trapeziometacarpal joint allows the surgeon to per-
form a partial trapeziectomy and consequently pre-
serve bone stock.”?* Although a total trapeziec-
tomy may be indicated in cases of pantrapezial
arthritis, it may not be necessary in all patients and
may have undesirable sequelae, including reduced
pinch strength and proximal migration of the first
metacarpal.” Because more bone thus is maintained
by recontouring the joint, a wider range of surgical
options are available should a future procedure be
needed.*”

This procedure represents a potential surgical
option for those patients with CMC arthritis. Con-
traindications to the described procedure include
ligamentous or capsular laxity, which may require
capsular reconstruction for acceptable outcomes.”
Future studies are needed to compare arthroscopic
techniques with more traditional open techniques.

REFERENCES

1. Belcher HJ, Zic R. Adverse effect of porcine collagen inter-
position after trapeziectomy: a comparative study. J Hand
Surg 2001;26B:159-164.

2. Biddulph SL. The extensor sling procedure for an unstable
carpometacarpal joint. J] Hand Surg 1985;10A:641-645.

3. Gonzalez MH, Kemmler J, Weinzweig N, Rinella A. Portals
for arthroscopy of the trapeziometacarpal joint. ] Hand Surg
1997;22B:574-575.

4. Hartigan BJ, Stern PJ, Kiethaber TR. Thumb carpometacar-
pal osteoarthritis: arthrodesis compared with ligament recon-



122 CcMC ARTHROSCOPIC INTERPOSITION ARTHROPLASTY - ADAMS ET AL

10.

11.

12.

13.

14.

15.

struction and tendon interposition. J Bone Joint Surg
2001;83A:1470-1478.

. Jones NF, Maser BM. Treatment of arthritis of the trapezi-

ometacarpal joint with trapeziectomy and hematoma arthro-
plasty. Hand Clin 2001;17:237-243.

. Kuhns CA, Emerson ET, Meals RA. Hematoma and distrac-

tion arthroplasty for thumb basal joint osteoarthritis: a pro-
spective, single-surgeon study including outcomes measures.
J Hand Surg 2003;28A:381-389.

. Menon J. Arthroscopic management of trapeziometacarpal

joint arthritis of the thumb. Arthroscopy 1996;12:581-587.

. Mureau MA, Rademaker RP, Verhaar JA, Hovius SE. Tendon

interposition arthroplasty versus arthrodesis for the treatment
of trapeziometacarpal arthritis: a retrospective comparative
follow-up study. J] Hand Surg 2001;26A:869-876.

. Nusem I, Goodwin DR. Excision of the trapezium and in-

terposition arthroplasty with gelfoam for the treatment of
trapeziometacarpal osteoarthritis. J Hand Surg 2003;28B:
242-245.

Orellana MA, Chow JCY. Arthroscopic visualization of the
thumb carpometacarpal joint: introduction and evaluation of
a new radial portal. Arthroscopy 2002;19:583-591.
Schroder J, Kerkhoffs GM, Voerman HJ, Marti RK. Surgical
treatment of basal joint disease of the thumb: comparison
between resection-interposition arthroplasty and trapezio-
metacarpal arthrodesis. Arch Orthop Trauma Surg 2002;
122:35-38.

Thomsen NO, Jensen CH, Nygaard H. Weilby-Burton at-
throplasty of the trapeziometacarpal joint of the thumb.
Scand ] Plast Reconstr Surg Hand Surg 2000;34:253-256.
Yang SS, Weiland AJ. First metacarpal subsidence during
pinch after ligament reconstruction and tendon interposition
basal joint arthroplasty of the thumb. J Hand Surg
1998;23A:879-883.

Barron OA, Glickel SZ, Eaton RG. Basal joint arthritis of the
thumb. J Am Acad Orthop Surg 2000;8:314-323.

Culp RW, Rekant MS. The role of arthroscopy in evaluating
and treating trapeziometacarpal disease. Hand Clin
2001;17:315-319.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Nylen S, Johnson A, Rosenquist AM. Trapeziectomy and
ligament reconstruction for osteoarthrosis of the base of the
thumb: a prospective study of 100 operations. J Hand Surg
1993;18B:616-619.

Eaton RG, Glickel SZ, Littler JW. Tendon interposition
arthroplasty for degenerative arthritis of the trapeziometacar-
pal joint of the thumb. J Hand Surg 1985;10A:645-654.
Lins RE, Gelberman RH, McKeown L, Katz JN, Kadiyala
RK. Basal joint arthritis: trapeziectomy with ligament recon-
struction and tendon interposition arthroplasty. J Hand Surg
1996;21A:202-209.

Menon J, Schoene HR, Hohl JC. Trapeziometacarpal arthri-
tis—results of tendon interpositional arthroplasty. J Hand
Surg 1981;6:442-446.

Trumble TE, Rafijah G, Gilbert M, Allan CH, North E,
McCallister WV. Thumb trapeziometacarpal joint arthritis:
partial trapeziectomy with ligament reconstruction and in-
terposition  costochondral  allograft. J Hand Surg
2000;25A:61-76.

Burton RI, Pellegrini VD, Jr. Surgical management of basal
joint arthritis of the thumb. Part II. Ligament reconstruction
with tendon interposition arthroplasty. J Hand Surg
1986;11A:324-332.

Pellegrini VD, Jr. Burton RI. Surgical management of basal
joint arthritis of the thumb. Part I. Long-term results of
silicone implant arthroplasty.  J Hand Surg
1986;11A:309-324.

Beniker D, McQuillan D, Livesey S, et al. The use of acellular
dermal matrix as a scaffold for periosteum replacement. Ot-
thopedics 2003;26(suppl):s591-s596.

Berger RA. A technique for arthroscopic evaluation of the
first carpometacarpal joint. J Hand Surg 1997;22A:
1077-1080.

Ashwood N, Bain GI, Fogg Q. Results of arthroscopic de-
bridement for isolated scaphotrapeziotrapezoid arthritis.
J Hand Surg 2003;28A:729-732.

Atik TL, Baratz ME. The role of arthroscopy in wrist arthri-
tis. Hand Clin 1999;15:489-494.




	ARTHROSCOPIC PARTIAL TRAPEZIECTOMY AND INTERPOSITION ARTHROPLASTY OF THE THUMB CARPOMETACARPAL JOINT
	SURGICAL PROCEDURE
	DISCUSSION
	REFERENCES


