SURGICAL TECHNIQUE

Proximal Row Carpectomy Using
Decellularized Dermal Allograft
Remy V. Rabinovich, MD,* Steven J. Lee, MD*
Wrist arthritis is a common problem. When managed early, motion-sparing procedures can be
performed with successful outcomes. Proximal row carpectomy (PRC) has demonstrated
good functional results and high patient satisfaction with up to 20-year follow-up. The
majority of patients with longer follow-up have, however, exhibited radiographic signs of
progressive degeneration of the radiocapitate space. Although radiographic changes have not
been shown to correlate with wrist pain and function, it remains a concern and questions the
durability of the radiocapitate articulation with continued patient follow-up, especially those
who underwent the original procedure at a younger age. Several modiﬁcations have been
proposed and used to address this concern, including radiocapitate arthroplasty, with either
distal radius hemiarthroplasty or tissue interposition grafts. Theoretical beneﬁts to these
adjuncts include minimizing wear and preserving the radiocapitate articulation as well as
expanding the utility of a PRC even in the setting of a wrist with arthritis of the capitate head.
We describe our surgical technique for managing radiocarpal arthritis with PRC and decellularized dermal allograft. Dermal matrix allografts have proved to be a safe adjunct in various
orthopedic procedures, including those in the wrist and hand. This technique adds another
surgical option for the treatment of radiocarpal arthritis and expands the indications for PRC
to include select patients with degeneration of the capitate head. (J Hand Surg Am.
2018;43(4):392.e1-e9. Copyright ! 2018 by the American Society for Surgery of the Hand.
All rights reserved.)
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A

problem.
Addressing degenerative changes of the radiocarpal joint in its early stages allows for
motion-sparing surgical procedures to be performed,
such as proximal row carpectomy (PRC) and
intercarpal arthrodesis. The former holds several
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advantages including its technical ease, maintenance
of functional range of motion (ROM) and grip
strength, pain relief, and high patient satisfaction.
Long-term follow-up data on PRC have demonstrated
average wrist ROM between 61% and 78% and
average grip strength between 78% and 92% of the
contralateral side, respectively.1e3 Although these are
good functional results and provide high patient
satisfaction, some patients with longer follow-up have
exhibited radiographic signs of progressive degeneration of the radiocapitate space. Although the radiographic changes have not been shown to correlate with
wrist pain and function, it certainly is a concern with
continued patient follow-up, especially those who
underwent the initial procedure at a younger age. More
recently, after monitoring 17 wrists with a minimum of
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20 years after surgery, Wall and colleagues3 noted 6
PRCs that failed and underwent radiocarpal arthrodesis at an average of 11 years.
The durability of the radiocapitate articulation after a
PRC has been questioned. An adjunct to address this
issue is the concept of radiocapitate arthroplasty
following PRC, either with distal radius hemiarthroplasty4 or tissue interposition grafts. Theoretical
beneﬁts to this adjunct include minimizing wear and
preserving the radiocapitate articulation as well as
extending the utility of a PRC to also manage wrists
with arthritis of the capitate head. This has already been
applied clinically in the presence of radiocarpal arthritis.
A PRC with a capsular interposition ﬂap between the
radiocapitate articulation has been recently described
with satisfactory results among 8 wrists with a mean
follow up of 41 months.5 Osteochondral resurfacing of
the arthritic capitate head at the time of PRC has also
demonstrated comparable results regarding pain relief,
work status, ROM, and grip strength.6
We describe our surgical technique of managing
radiocarpal arthritis with PRC and decellularized
dermal allograft. Kokkalis and colleagues7 have
described the use of acellular dermal allograft for the
treatment of thumb basal joint arthritis. Their technique of performing trapeziectomy with ligament
reconstruction and tendon interposition using a strip
of acellular dermal allograft in 82 thumbs has shown
substantial pain relief as well as improvement in grip
and pinch strength after a minimum 12-month
follow-up. No patient experienced a clinical
foreign body reaction or infection secondary to the
allograft. Our approach aims to minimize wear at the
radiocapitate articulation with an interposition
decellularized dermal allograft, ultimately leading to
an anticipated improvement in the durability of a
PRC. This technique adds another surgical option for
the treatment of wrist arthritis and expands the indications for PRC to include select patients with
degeneration of the capitate head. We have performed this technique with satisfactory short-term
results on patients even with substantial radiocarpal
arthritis, both in the primary procedure and for
revision surgery. Indications have included stage 3
scapholunate advanced collapse (SLAC) with mild
degenerative changes of the capitate articular surface
as well as failed prior surgical intervention including
scaphoid excision, 4-corner fusion.

wrist joint. Incongruent stresses are created within the
lunate fossa due to mismatch of the proximal capitate
radius of curvature and the radius of curvature of the
proximal lunate. After Hogan and colleagues8 applied
a static load of 13.7 kg to the radiocarpal joint in 7
normal cadavers following PRC, contact area and
peak pressure in the lunate fossa increased substantially, independent of wrist position. The location of
the contact centroid moved 5.5 mm radially, for all
wrist positions tested, and changes in dorsal and volar
translation of the wrist occurred with wrist ﬂexion
and extension. The authors also noted the capitate
articulating over a wider area in the lunate fossa
during the ﬂexion-extension arc of the wrist, allowing
for distribution of pressure over a greater area. After
performing a PRC in 6 cadaver wrists, Nanavati et al9
similarly found elevated peak pressures in the radiocapitate space during static loading as well as with
ﬂexion-extension and radioulnar deviation motions.
After the authors placed an interpositional lateral
meniscal allograft, there was restoration of near
anatomical pressures and contact areas, a goal our
technique aims to re-create as well.
INDICATIONS AND CONTRAINDICATIONS
Failure of nonsurgical management of radiocarpal
arthritis is the main indication for PRC. Nonoperative
modalities
including
orthoses,
nonsteroidal
anti-inﬂammatory medications, and/or cortisone
injections are typically ﬁrst tried for stage 1 SLAC. In
older, less active individuals, a partial radial styloidectomy can be tried for this stage of arthritis as well.
A partial styloidectomy is not enough to manage
advancement of the degeneration to involve the
articulation between the scaphoid fossa and the
proximal pole of the scaphoid (stage 2 SLAC). In this
circumstance, a PRC is preferred. Further progression
of degenerative joint disease to stage 3 or stage 4
SLAC has traditionally warranted a 4-corner
arthrodesis when there is presence of midcarpal
arthritis and degeneration at the capitate base. The
presence of mild degeneration of the capitate has not,
however, precluded good to excellent results of PRC,
and thus, the acceptable degree of capitate or lunate
facet degeneration to achieve satisfactory results with
PRC has not been clearly established. The addition of
an interposition decellularized dermal allograft with
our technique aims to extend the indication for PRC
in select patients with capitate head and lunate facet
arthritis. In select patients with stage 3 or 4 SLAC or
stage 2 or 3 scaphoid nonunion advanced collapse,
scaphoid excision and intercarpal fusion or total wrist

ANATOMICAL CONSIDERATIONS
Removal of the proximal row markedly alters the
biomechanics and load transmission forces across the
J Hand Surg Am.
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FIGURE 2: Radial and ulnar capsular ﬂaps are developed subperiosteally off the distal aspect of the radius and the carpal
bones. The more distal Adson pickup points to the articular
surface of the capitate with evidence of mild degenerative
changes.

FIGURE 1: An 8-cm longitudinal incision over the dorsal aspect
of the wrist, in line with the third ray, to gain adequate access to
the carpus after developing full-thickness radial and ulnar cutaneous ﬂaps.

fusion may not be an ideal option due to a heightened
risk for nonunion or an extended period of immobilization in patients in whom this is better avoided. In
these circumstances as well as in patients in whom
the preservation of motion is a priority, a PRC may
be preferred. This technique can also serve as an
option for patients who had failed prior scaphoid
excision 4-corner fusion or PRC procedures before
more terminal motion-sacriﬁcing procedures (wrist
fusion) are undertaken. Inﬂammatory arthridities
have not been successfully treated with this procedure
and are a relative contraindication. Other contraindications include the presence of an active infection or
patients who are anticipated to not comprehend or be
noncompliant with postoperative rehabilitation.

FIGURE 3: After carpectomy and prior to placement of the
decellularized dermal matrix interposition allograft, a heavy
nonabsorbable suture is passed through the volar wrist capsule in
a ﬁgure-of-eight fashion for later stabilization of the graft within
the radiocapitate joint space.

are retracted radially while the extensor digitorum
communis tendons are taken ulnarly, exposing the
PIN on the ﬂoor of the fourth dorsal compartment.
After transecting the PIN, the anterior interosseous
nerve can be found 2 to 3 cm proximally, deep and
anterior to the interosseous membrane. It too should
be transected. The dorsal capsule is then longitudinally incised, staying in line with the third metacarpal. Caution is taken not to plunge into the hyaline
cartilage of the underlying carpal bones.
Radial and ulnar capsular ﬂaps are developed subperiosteally off the distal aspect of the radius and the
carpal bones, taking care not to injure the crossing

SURGICAL TECHNIQUE
The patient is positioned supine with the arm
abducted 90! on a hand table. A tourniquet is placed
high on the arm. An 8-cm dorsal longitudinal skin
incision is made, centered over the radiocarpal joint
(Fig. 1). Dissection is carried to the level of the
extensor retinaculum, which is longitudinally incised
over the third dorsal compartment after identifying
the EPL crossing over the second dorsal compartment. The radial wrist extensors along with the EPL
J Hand Surg Am.
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FIGURE 4: A Placement of a guidewire into the nonarticular portion of the capitate head prior to B overdrilling, and C subsequent
insertion of a double-loaded 3.5-mm suture anchor. D These steps are similarly repeated for insertion of the suture anchor into the radial
aspect of the hamate.

FIGURE 5: Sizing of the decellularized dermal allograft is performed by ﬁrst folding the graft onto itself and sliding it into the
newly created radiocapitate joint. An appropriately sized portion
of graft should measure about twice the size of the capitate head
articular surface.

extensor tendons (Fig. 2). The articular surfaces of the
lunate facet and capitate are inspected for degenerative
changes. The scaphoid is removed ﬁrst. The scapholunate interosseous ligament is divided. A 0.045-inch
Kirschner wire is then drilled into the scaphoid to be
used as a joystick. The volar capsule and other
J Hand Surg Am.

FIGURE 6: The appropriately sized and folded graft is sutured
together with heavy, nonabsorbable suture in a simple, running
and locking fashion circumferentially around the graft.
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FIGURE 7: A The graft, well ﬁt in the radiocapitate joint after being secured down to the suture anchor and volar capsule sutures. B The
free suture seen distally in the wound is within the dorsal capsule, which helps secure the graft in its location after it is passed through
the graft and tied.

FIGURE 8: Line diagram illustrates the steps involved for graft preparation. A The graft is folded in half (doubled over). B After placing
the folded graft in the radiocapitate space, it is sized and trimmed, as described earlier. The dimensions of the graft are usually about 35
mm " 25 mm " 7 mm. C A heavy, nonabsorbable suture is placed in a simple, running and locking fashion. D The volar capsule suture
is passed through the central portion of the graft, as marked by the red line closest to the left. E The sutures from the anchors are passed
through the corners of the graft (shown by the red lines at the corners). The graft is pulled into the new joint space and secured over the
capitate. Another heavy, nonabsorbable suture is passed through the dorsal capsule and graft and tied so that the capsule securely lies
over the graft (red line closest to the right and centrally within the graft).

ligamentous attachments are then sharply reﬂected off
the scaphoid using a No. 15 blade and the bone is
removed after applying some traction. The triquetrium
and lunate are then removed in a similar fashion.
Throughout the carpectomy, it is crucial not to accidentally damage (1) the articular cartilage of the
capitate and lunate fossa and (2) the volar radiocarpal
ligaments. A complete carpectomy is conﬁrmed ﬂuoroscopically. If there is evidence of impingement of the
carpus on the radial styloid, a limited radial styloidectomy is done. Once carpectomy is complete, the
wound is irrigated to remove any bony debris.
J Hand Surg Am.

Prior to placement of the decellularized dermal
allograft, a heavy nonabsorbable suture is passed
through the volar wrist capsule in a ﬁgure-of-eight
fashion (Fig. 3). Double-loaded 3.5-mm suture
anchors are inserted into the radial aspect of the
hamate and the nonarticular portion of the capitate
(Fig. 4). The graft is then folded onto itself and sized
so that a square piece, about twice the size of the
capitate head articular surface, is cut (Fig. 5). Typically, this piece of graft is about 35 mm " 25 mm "
7 mm. The appropriately sized and folded graft is
sutured together with heavy, nonabsorbable suture in
r
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FIGURE 9: Preoperative A anteroposterior and B lateral radiographs of the patient’s right wrist with a history of prior scaphoid excision,
4-corner fusion, and removal of a loose capitohamate screw who represented to our ofﬁce with partial capitohamate nonunion.

FIGURE 10: Postoperative A anteroposterior and B lateral radiographs of the patient’s right wrist after undergoing PRC with decellularized dermal matrix allograft demonstrate a well-maintained radiocapitate joint space.

a simple, running and locking fashion (Fig. 6). Sutures from the anchors are passed through the corners
of the graft while the volar capsule suture is passed
through the central portion of the graft. The graft is
then pulled down to be snuggly draped over the

J Hand Surg Am.

capitate head and the sutures tied so that the graft is
well ﬁxed to the capitate, hamate, and volar capsule.
Another heavy, nonabsorbable suture is passed
through the dorsal capsule and graft and tied so that
the capsule securely lies over the graft (Fig. 7).
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FIGURE 11: Six-month postoperative A anteroposterior and B lateral radiographs of the patient’s right wrist show continued maintenance of adequate radiocapitate joint space and alignment.

maintaining 10! of dorsiﬂexion at the wrist. The
orthosis should end just proximal to the metacarpophalangeal joints to allow ﬁnger motion.

Figure 8 depicts a line diagram of the steps for graft
preparation. The wrist is then ranged to conﬁrm
smooth, adequate ROM. An 0.045-inch K-wire can
be placed for additional stability across the radial
styloid and nonarticulating portion of the capitate.
Prior to wound closure, the tourniquet is released and
hemostasis is obtained. The dorsal capsule is
approximated with interrupted 2-0 absorbable
sutures. The EPL is left dorsal to the retinaculum and
the extensor retinaculum is approximated with 3-0
absorbable sutures. The skin is then closed with a 4-0
absorbable monoﬁlament suture in a running subcuticular fashion. A volar plaster orthosis is applied
J Hand Surg Am.

POSTOPERATIVE MANAGEMENT
Elevation of the operative wrist is encouraged
immediately after surgery for edema control. Digit
ROM and tendon gliding exercises are begun
immediately. Ten to 14 days after surgery, the
orthosis is removed and the wound is evaluated.
Radiographs are obtained to assess adequate
alignment of the new radiocapitate joint. The wrist
is immobilized in a short-arm cast for an additional
r
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FIGURE 12: Clinical photographs taken 6 months after surgery demonstrate the patient’s A wrist extension and B wrist ﬂexion.

4 weeks, after which ROM is initiated under
the direction of a hand therapist. During this time,
a custom thermoplastic wrist orthosis is worn
for an additional 3 weeks. Six weeks following
surgery, no immobilization is necessary and
strengthening exercises are begun. The patient can
resume unrestricted daily activities 12 weeks after
surgery.

the capitate and lunate, and for this, he had undergone
capsulotomy and removal of the loose screw.
Advanced imaging demonstrated partial capitolunate
nonunion. The patient’s radiographs are presented in
Figure 9. After treatment options were discussed,
which included revision open reduction, takedown of
the nonunion, and fusion of the capitolunate
joint with placement of autograft versus PRC
with interposition decellularized dermal allograft
(ArthroFLEX; Arthrex, Naples, FL) the latter was
opted for using the technique described earlier. Prior
to PRC, a takedown of the nonunion and removal of
the triquetrium-hamate screw was performed. His
postoperative ﬁlms are shown in Figure 10. The Kwire was removed in the ofﬁce at the 2-week postoperative visit. At 6 months after surgery, pain had
continued to improve and radiographs (Fig. 11)
demonstrated maintenance of the radiocapitate joint
space. He noted 2 of 10 pain with ROM on the visual
analog scale. His right wrist demonstrated a total arc
of active motion of 100! (50! extension as shown in
Fig. 12A and 50! ﬂexion as shown in Fig. 12B), 180!
of pronosupination, and grip and pinch strength of
41% and 65% relative to the contralateral side (Jamar
Hand Dynamometer and Pinch Gauge).

PEARLS, PITFALLS, AND COMPLICATIONS
In general, the complications related to standard
PRC must be considered. The most frequent
complication with PRC is inadequate pain relief and
limited functional wrist ROM. Other complications
include nerve and vascular injury, tendon injury,
and radiocarpal instability, particularly with
accidental damage to the radiocarpal ligaments. A
potential complication speciﬁc to decellularized
dermal matrix allograft is foreign body reaction.
Two cases of giant cell reaction have been described
with acellular dermal allograft used for glenoid
resurfacing.10 When a patient presents with persistent pain after the procedure, foreign body reaction
should be considered as a possible explanation. If
the procedure fails, it can be salvaged by wrist
arthrodesis.
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