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THE MANAGEMENT OF DORSAL

RADIOCARPAL LIGAMENT TEARS

BY DAVID J. SLUTSKY, MD, FRCS(C)

The dorsal radiocarpal ligament (DRCL) has been implicated in both volar and
dorsal intercalated segmental instabilities and has a role in midcarpal instabil-
ity. Tears of the DRCL are more common than previously suspected. They are best
seen through a volar radial portal and are amenable to arthroscopic repair.
DRCL tears appear to be part of a spectrum of radial- and ulnar-sided carpal
instability as evidenced by the frequent association with scapholunate and
lunotriquetral ligament injuries as well as triangular fibrocartilage tears.
Isolated DRCL tears can be solely responsible for wrist pain. The presence of an
associated DRCL tear when seen in combination with a scapholunate, lunotriquetral,
or triangular fibrocartilage tear connotes a greater degree and/or duration of carpal
instability, and portends a poorer prognosis after treatment. Good results are obtained
after arthroscopic repair of isolated DRCL tears. Results of DRCL repairs are less
predictable when seen in combination with other types of carpal pathology. Recognition
of this condition and further research into treatment methods is needed.
Copyright © 2005 by the American Society for Surgery of the Hand
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ecent biomechanical studies have highlighted
the importance of the dorsal radiocarpal liga-
ment (DRCL) in maintaining carpal stabil-

ty.1–4 Injuries to the DRCL have been implicated in
oth volar and dorsal intercalated segmental instabil-
ties.5,6 It also plays a role in midcarpal instability.7

ome investigators have recognized that the presence
f a DRCL tear in association with a scapholunate
nterosseous ligament (SLIL) tear connotes a greater
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egree of carpal instability and advocate an open SLIL
epair as compared with arthroscopic debridement.8

hat is lacking, however, is an understanding of the
ontribution of DRCL tears to the pathogenesis of
rist pain. Evaluation of the DRCL is an often ne-
lected component of the arthroscopic examination of
he wrist, which may be in part because it is difficult
o assess through the standard dorsal portals.

In the absence of a scapholunate or lunotriquetral
nstability, an isolated tear of the DRCL can be a
ource of wrist pain. Good results can be obtained
fter arthroscopic repair of isolated DRCL tears.9 This
rticle describes the repair technique and outcomes in
series of 21 patients treated for tears of the DRCL.

DRCL REPAIR TECHNIQUE

n inside-out arthroscopic repair technique of the
DRCL ligament was developed in 5 fresh-frozen
adaver arms. The repair was performed through a
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168 DORSAL RADIOCARPAL LIGAMENT TEARS � SLUTSKY
olar-radial (VR) wrist arthroscopy portal, which al-
ows a direct line of sight with the DRCL (Figure
A).10 A 2-cm longitudinal incision is made in the
roximal wrist crease, exposing the flexor carpi radi-
lis tendon sheath. The sheath is divided and the
exor carpi radialis tendon is retracted ulnarly. The
adiocarpal joint space is identified with a 22-gauge
eedle and the joint is inflated with saline. A blunt
rocar and cannula are introduced through the floor of
he flexor carpi radialis sheath, which overlies the
nterligamentous sulcus between the radioscaphocapi-
ate ligament and the long radiolunate ligament. A
.7-mm 30° arthroscope is inserted through the can-
ula. A meniscus repair cannula then is inserted ad-
acent to the arthroscope. In a small wrist, the capsular
ntervals on either side of the long radiolunate liga-
ent can be used. While visualizing the DRCL tear

hrough the VR portal, a 2-0 absorbable suture on
ouble-armed straight needles is introduced through
he meniscal repair cannula. The needles are passed
cross the radiocarpal joint through the torn edge of
he DRCL, exiting through the floor of the fourth
xtensor compartment (Figure 1B-E). One or 2 hori-
ontal mattress sutures are inserted in this fashion. A
mall dorsal incision is made to retrieve the sutures
efore tying, to ensure there is no extensor tendon
ntrapment.

An outside-in repair technically is easier to perform
nd has been used more recently.11 The repair is
erformed by spearing the radial side of the DRCL
ear with a curved 21-gauge spinal needle placed
hrough the 3/-,4 portal while viewing through the
rthroscope, which is inserted in the VR portal. A 2-0
bsorbable suture is threaded through the spinal nee-
le and retrieved with a grasper or suture snare in-
erted through the 4/-,5 portal (Figure 2A-D). A
urved hemostat is used to pull either end of the
uture underneath the extensor tendons, and the knot
s tied either at the 3/-,4 or 4/-,5 portal. The repair
ay be augmented with thermal shrinkage if the torn

dge of the DRCL is voluminous (Figure 2E).

ersonal Experience
The VR portal has been used in 53 patients (56

rists) since 1998. Additional pathology was evident
n 24 of the patients that was not visible from any
tandard dorsal portal.12 This included 21 patients

ith tears of the DRCL. o
Eighteen of the patients had worker’s compensation
laims. Preoperative arthrograms (19) and/or mag-
etic resonance imaging (MRI) (6) failed to detect any
f the DRCL tears. All patients failed conservative
reatment with splinting, cortisone injections, and
ork restrictions. The mean follow-up period was 16
onths, with 1 patient lost to follow-up evaluations

t 4 weeks. Seven patients had either dynamic
capholunate instability or a scapholunate ligament
ear. All patients were treated with a dorsal capsu-
odesis. Two of the 7 patients had a concomitant
riangular fibrocartilage (TFC) or lunotriquetral in-
erosseous ligament (LTIL) tear that were debrided.

Four patients had an isolated DRCL tear that was
olely responsible for their wrist pain. These tears all
ere repaired arthroscopically (2 were augmented
ith thermal shrinkage). In the remaining 9 patients,

he DRCL tears were seen in combination with other
athology (Table 1). This included 1 tear of the
apitohamate ligament and 8 LTIL and/or TFC tears.
ne of these patients had a DRCL tear, lunotriquetral

nstability, and palmar midcarpal instability (MCI).
ight of these 9 patients underwent a specific treat-
ent for the DRCL tear in addition to other proce-

ures (6 underwent repairs and thermal shrinkage, 2
nderwent thermal shrinkage alone). One patient un-
erwent a TFC debridement and wafer resection of the
istal ulna without a separate repair of the DRCL.
ny associated nerve compression or tendonitis was

reated at the same time (Table 2). Overall, the spe-
ific type of DRCL repair included 6 arthroscopic
epairs, 5 arthroscopic repairs plus thermal shrinkage,
nd 2 cases of thermal shrinkage alone (in 2 patients
ho underwent a TFC debridement).
Patient outcomes are summarized in Table 3. Pain

as graded as none, mild, moderate, or severe.13 Pre-
perative and postoperative wrist motion was mea-
ured, but this was meaningful only for the isolated
RCL repairs because of the wide variety of proce-
ures performed. Grip strength was compared with
he contralateral side at the final follow-up evaluation.
he numbers were too small to permit statistical
nalysis.

The 4 patients who underwent an isolated DRCL
epair graded their pain as none or mild. No patient
equired pain medication and all patients had returned to
heir previous occupation without restriction. The pre-

perative and postoperative wrist motion was unchanged



F
p
e
t

IGURE 1. Inside-out 2-cannula DRCL repair. (A) View of an intact DRCL from the VR portal. The hook probe is in the 3/-,4
ortal. (B) *DRCL tear. (C) Two-cannula repair technique. (D) Insertion of second suture with meniscal repair needle. (E) Suture
xiting dorsally before tying. Reprinted from Arthroscopy, 18, Slutsky DJ, Arthroscopic repair of dorsal radiocarpal ligament

ears, E49, 2002, with permission from Arthroscopy Association of North America.
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170 DORSAL RADIOCARPAL LIGAMENT TEARS � SLUTSKY
IGURE 2. Outside-in DRCL repair technique. (A) Outside-in repair with DRCL tear. (B) Insertion of curved spinal needle
hrough edge of the DRCL tear. (C) Insertion of second spinal needle. (D) Absorbable horizontal mattress suture before tying.
E) Repair augmented with thermal shrinkage after suture has been tied. Reprinted with permission from Slutsky DJ, Clinical

pplication of Volar Portals in Wrist Arthroscopy, Techniques in Hand and Upper Extremity Surgery, 2004, 8(4):229-238.
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n 3 of these patients, with less than a 15% loss of
otion in the fourth patient. Grip strengths were 90%

o 130% of the opposite side.
Of the 8 patients who underwent specific treat-
ent for the DRCL tear in addition to the other

rocedures, 2 patients graded their pain level as
one or mild and returned to their previous occu-
ation. The remaining 6 patients graded their pain
s moderate, with 2 returning to full duty and 4
hanging their occupation (Table 3).

A dorsal capsulodesis was performed in the 7
atients with scapholunate instability. Two of these
atients graded their pain level as none or mild
ith both returning to full duty. Five of these

TABLE 1
Associated Pathology/Conditions

Pathology/Conditions Number

Dynamic scapholunate instability 4
Scapholunate tear partial/complete 3
LTIL � TFC tear 11
Capitohamate ligament tear 1
Carpal tunnel syndrome 3
Cubital tunnel syndrome 1
DeQuervain’s tenosynovitis 1
Ulnar MCI 1

TABLE 2
Other Procedures

Procedures Number

Carpal tunnel release 5
Ulnar nerve transposition 1
First extensor compartment release 1
Ulnar shortening/wafer 3

TA
Patient Outcomes

Procedure Pain Leve

Isolated DRCL repair � 4 None or mild � 4
DRCL repair � LTIL

pinning and/or TFC
debridement/repair � 9

None or mild � 2, chronic,
follow-up evaluation � 1

Capitohamate K-wire � 1 Moderate � 1
Dorsal capsulodesis � 7 None or mild � 2, chronic,

chronic, severe � 1
atients graded their pain as moderate or severe
ith 1 patient returning to restricted work and 4
atients changing their occupation.

CASE REPORTS

ase 1
The first patient in this series was a 26-year-old

ight-handed woman who was employed as a poker
unner at a casino. She presented with a 2-year history
f left dorsal wrist pain. Her examination showed
enderness over the proximal origin of the DRCL
djacent to Lister’s tubercle, along with a 1-cm lesion
hat had the appearance of a dorsal wrist ganglion.

rist radiographs and a double-row arthrogram were
ormal. After a failed 4-month course of cortisone
njections and splinting the patient underwent wrist
rthroscopy. The view from the volar portal showed a
ear of the DRCL with synovitis. There was no evi-
ence of a ganglion cyst. The DRCL tear was debrided
sing a full radius resector inserted through the 3,4
ortal. Rehabilitation commenced after 1 week and
he patient returned to her occupation.

At 6 months after surgery the patient complained
f unremitting dorsal wrist pain. She continued to
equire the use of a wrist splint and analgesics. Repeat
rist arthroscopy was performed. The DRCL tear was
nchanged in appearance, with persistent instability
f the torn edge. The torn ligament edge was sutured
o the dorsal capsule with a horizontal mattress suture
sing the inside-out technique as described. The pa-
ient then was placed in a below-elbow cast for 6
eeks before starting rehabilitation. At 5 months

ollow-up evaluation the patient was pain free and no
onger required the use of a splint. She had normal
rist motion and she was working without limitation.

3

Work Status

full duty � 4
rate � 6, no Changed occupation � 4, full duty � 4

Changed occupation � 1
rate � 4, Changed occupation � 4, restricted

work � 1, full duty � 2
BLE

l

mode

mode
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ase 2
A 42-year-old male police officer presented with a

-year history of injury to his right wrist while grap-
ling with a suspect. He developed recurring episodes
f disabling wrist pain that became more frequent. He
id not respond to splinting, cortisone injections, or
ctivity modification over the next 3 years. A preop-
rative arthrogram was normal. An MRI showed in-
reased signal intensity compatible with a TFC tear.
t arthroscopy the patient was noted to have an

solated DRCL tear. The TFC was normal. He under-
ent an outside-in repair with capsular shrinkage. He
as immobilized with a before elbow (BE) splint for 6
eeks, followed by rehabilitation. At 7 months the
atient only had occasional minimal pain after forceful
ctivity and he was performing his regular duties
Disabilities of the Arm, Shoulder, and Hand score,
5.8).

ase 3
A 44-year-old right-handed man who worked on

he road crew for a rock band fell off a stage on 2
ccasions during a performance. He developed chronic
eft wrist pain. Initial radiographs and arthrogram
ere normal. He had no carpal tenderness and a
egative Watson test. Despite 3 years of conservative
reatment he still complained of disabling pain. He
ad developed a lunate cyst on radiograph but an MRI
howed no obvious avascular necrosis of the lunate. At
rthroscopy an old DRCL tear and some chondroma-
acia of his lunate fossa were found. An outside-in
RCL repair and thermal shrinkage were performed

ollowed by casting for 6 weeks. At 15 months he was
ain free, with unrestricted use of his left hand (Dis-
bilities of the Arm, Shoulder, and Hand score, 7.8).

DISCUSSION

t is difficult to detect a DRCL tear with nonsur-
gical methods. None of the DRCL tears in this

eries were identified with preoperative arthrogra-
hy or MRI. A preoperative MRI in 1 patient with
DRCL tear was misinterpreted as representing a

orsal wrist ganglion (Figure 3). It is possible that
number of patients presenting with dorsal wrist

ain may be misidentified as having dorsal wrist
yndrome14 or an occult dorsal wrist ganglion.

DRCL tears are seen poorly through an open ap-

roach. Although 7 patients who underwent a dorsal i
apsulodesis for scapholunate instability were found to
ave a DRCL tear during wrist arthroscopy, none of
hese tears could be identified through a dorsal cap-
ulotomy. This partly may be because the capsular
igaments are best seen from within the wrist joint, or
hat the DRCL is divided during the surgical ap-
roach for a dorsal capsulodesis.
It is difficult to assess the DRCL through the

tandard dorsal wrist arthroscopy portals. The torn
dge of the DRCL tends to float up against the
rthroscope while viewing through the 3/-,4 portal,
hich makes both identification of and repair of the
RCL tear cumbersome. The DRCL tear can be seen

bliquely through the 1/-,2 or 6U portals, but visu-
lization of the DRCL across the radiocarpal joint may
e laborious in a tight or small wrist, especially if
ynovitis is present. Arthroscopic repair of the DRCL
s described would be awkward. Wrist arthroscopy
hrough a VR portal is the ideal way to assess the
RCL because of the straight line of sight.10 The

apsular ligaments are enclosed in an epiligamentous
heath,15 hence the actual fibers of the DRCL are not
lways visible unless a tear is present (Slutsky and
lutsky, presented at the 55th Annual Meeting of the
merican Society for Surgery of the Hand, 2000).
Cadaver studies suggest that dynamic scaphoid

nstability results from an isolated injury to the
LIL without damage to the dorsal intercarpal and
orsal radial lunotriquetral (ie, the dorsal radiocar-
al) ligaments.2 I found the corollary to hold true
n that 4 of 7 patients with dynamic scapholunate

IGURE 3. MRI showing a DRCL tear that was misidentified
s a dorsal wrist ganglion. S, scaphoid; L, lunate.
nstability had a DRCL tear but an intact scapholu-
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DORSAL RADIOCARPAL LIGAMENT TEARS � SLUTSKY 173
ate ligament. The diagnosis of dynamic carpal
nstability in these patients hinged on the demon-
tration of the abnormal kinematics and increased
otion at the scapholunate joint. This easily al-

owed insertion of a 3-mm probe between the
caphoid and the lunate when viewed from the
idcarpal joint (ie, Geissler grade III16) yet there
as no apparent scapholunate ligament tear while
robing from the radiocarpal joint. These patients
ere treated with a dorsal capsulodesis instead of a
RCL repair. The dorsal incision followed by the

reation of a dorsal capsular checkrein to restrain
almar flexion of the scaphoid rendered any separate
reatment of the DRCL tear unfeasible.

It is instructive to consider the wrist as having a
umber of primary and secondary stabilizers. The
LIL, LTIL, and the TFC are the primary stabilizers.
he capsular ligaments including the radioscapho-
apitate, radiolunotriquetral, ulnolunate, ulnotrique-
ral, dorsal radiocarpal, and dorsal intercarpal liga-
ents can be thought of as secondary stabilizers. A

hronic tear of a primary stabilizer may culminate in
he attenuation or tearing of the secondary stabilizer.
his is seen in patients with long-standing trique-

rolunate dissociation of more than 6 months’ dura-
ion in whom arthroscopy often reveals fraying of the
lnolunate ligaments and ulnotriquetral ligaments.17

n the current series there was a frequent association of
DRCL tear with either an SLIL or LTIL/TFC tear.
DRCL tears appear to be part of a spectrum of

adial and ulnar-sided carpal instability as evi-
enced by the frequent association with SLIL, LTIL,
nd/or TFC tears. The DRCL tear may occur after or
recede these injuries. The cause of wrist pain with
solated DRCL tears is not entirely clear. In non-
issociative carpal instability the pain is believed to
e caused by dynamic joint incongruity.18 Chronic
mpingement of a detached ulnar sling on the tri-
uetrum has been implicated as a cause of wrist
ain.19 It is plausible that impingement of the torn
dge of the DRCL against the lunate can have a
imilar effect.

Repair of an isolated tear of a capsular ligament
an alleviate wrist pain. This has been shown with
epairs of ulnolunate ligament tears.20,21 In the
resent study, all of the patients with an isolated
RCL tear had a favorable response to arthroscopic
epair. Slater et al showed that the dorsal wrist t
igaments have a constant blood supply (Slater and
aubach, presented at the 55th Annual Meeting of
he American Society for Surgery of the Hand,
000). The implication of their work is that tears of
he DRCL have the potential to heal. This provides
rationale for arthroscopic repair of a DRCL tear.
he DRCL repair as described may act through
reventing impingement of the torn DRCL edge on
he lunate or by normalizing carpal kinematics, but
here is a lack of biomechanical data to support
hese theories. Although debridement may be an
ption for the DRCL tear, this failed to relieve the
ain in the first patient in this series, and subse-
uently was not investigated as a treatment modal-
ty. Conservative measures including wrist immo-
ilization, cortisone injections, and activity
odification were also ineffective in this series of

atients.
Injury to the DRCL also has been implicated in

almar MCI.5 Sectioning the DRCL results in a
olar intercalated segmental instability sag of the
roximal carpal row,7 which characteristically ac-
ompanies palmar MCI.22 Palmar MCI was seen in
patient in the current series. He was noted to have
Geissler grade III instability of the lunotriquetral

oint in combination with the DRCL tear. A DRCL
epair and pinning of the lunotriquetral joint for 6
eeks improved his wrist pain, but did not correct

he MCI. Soft-tissue repairs of the dorsal ligaments
lone appear to be insufficient to correct this type of
arpal instability. Goldfarb et al13 reported on 1
atient with palmar MCI in whom a diffuse tear
nvolving the dorsal ligaments was shown on a
reoperative MRI. A repair of the dorsal ligaments
ailed to relieve the patient’s symptoms and a mid-
arpal fusion ultimately was performed.

Through the use of a volar radial portal, it has
een found that tears of the DRCL are much more
ommon than previously suspected. Unrecognized
RCL tears may be a cause for treatment failures in
atients with dorsal wrist pain. When combined
ith other wrist pathology its presence signifies a
reater degree or longer duration of carpal instabil-
ty, which in this study appeared to connote a worse
rognosis with regard to treatment. The arthrosco-
ist must be diligent in recognizing this condition
ut ongoing research into the ideal method of

reatment is needed.
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