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m HISTORICAL PERSPECTIVE

Dislocation of the distal radial ulnar joint was described as
early as 1791 (8). Since that time, the function of the struc-
tures at the distal radial ulnar joint have been reported ex-
tensively (5,7,11,18,27.37 41). A major structure, the trian-
gular fibrocartilage complex (TFCC), functions as a
cushion between the distal end of the ulna and the radial ul-
nocarpal joint. The TFCC is a ligamentous connection be-
tween the distal radius and the ulnar side of the carpus. Loss
of the TFCC support may lead to subluxation and disloca-
tion of the distal radial ulnar joint. Although previous re-
ports have recommended a complete excision of the TECC
(13). we do not recommend this as an initial treatment for
the paintul distal radial ulnar joint. Excision of the TFCC
over time leads to an increase in ulnar lunate abutment and
erosion of the cartilage, with increasing wrist pain.
Arthroscopic repair of an ulnar-sided TFCC perfora-
tion has been described in several reports (5.39). Unan-
swered questions remain as to whether radial-sided tears
of the TFCC heal after repair. Bednar et al. (2) showed
that the majority of blood supply was found along the pe-
ripheral edge of the TFCC and suggested that the radial
edge would therefore not heal if repaired. However, we,
like Cooney et al. and others. believe otherwise (5.6).
When the ulnar edge of the distal radius has been burred
to a bleeding cancellous bone bed, we have been able to
repair the TFCC arthroscopically back to its anatomic po-
sition. The X-ray of such a structure changes from an
open distal radial ulna joint to a normal closed position
on a zero-rotation posteroanterior (PA) radiograph at a 2-
year follow-up (Fig. 1A-D). Cooney et al. showed with
postrepair magnetic resonance imaging (MRI) that heal-
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ing can occur in patients with a radial-sided TFCC tear
performed in an open fashion (5).

The triangular fibrocartilage complex (TFCC) has re-
cently been recognized as a cause of ulnar-sided wrist
pain. With the development of wrist arthroscopy and im-
proved wrist imaging. tears of this structure have been
more readily identified (4,10,14,15,17,28.30-32,34).

The term TFCC was coined by Palmer and Werner in
1981 (26) and is a vital structure with attachments to the
ulna, radius, and ulnar carpus. The TFCC has been di-
vided into the triangular fibrocartilage, the articular disk,
the dorsal and palmar ligamentous attachments, the
meniscus homologue, and the extensor carpi ulnaris sub-
sheath (Fig. 2A, B) (23).

The TFCC has several functions including load trans-
mission for the distal radial ulnar joint and ulnar carpus
stabilization (26). The load transferred to the TFCC is de-
pendent on forearm rotation. Biomechanical studies have
shown that the TFCC distributes up to 20% of the load
across the ulnar wrist (23). In supination the ulna assumes
a relative shorter position, and in pronation the ulna as-
sumes a relative longer position (36). The dorsal and volar
radial vlnar ligaments represent thickening within the
TFCC. which are the primary stabilizers of the distal ra-
dial ulnar joint (28). Additional reflections from the
TFCC distally to the ulnar carpus assists in stabilizing the
carpus. Injection studies of the TFCC have demonstrated
vascularity of the peripheral 20% of attachments and the
dorsal and radial attachments to the radius (2,23). How-
ever, articular disk attachments to the sigmoid notch of
the radius are thought to be avascular (2).

TFCC tears have been classified as acute or chronic
(Table 1) (22). Acute tears are subclassified based on the
location of pathology. and chronic tears are subclassified
based on the extent of disease and the presence of arthri-
tis. Ulnar positive variance has been associated with the
presence of a TFCC tear (25).
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m DIAGNOSIS AND TREATMENT OF
TFCC TEARS

The typical mechanism resulting in an injury to the
TFCC involves an axial load with concomitant forearm
rotation. To exclude other common causes of wrist pain
such as arthritis and carpal instability. a detailed history

FIG. 1. A, B: Zero-rotation posteroanterior and lateral radiographs of a patient with a radial-
sided tear in the triangular fibrocartilage complex. C, D: Postoperative, normal radial-ulnar
joint relationship (note that the gap is closed). © Kevin D. Plancher, M.D.

and clinical examination should be performed on all pa-
tients presenting with ulnar-sided wrist pain (24). The pa-
tient often describes a painful clicking and catching sen-
sation along the ulnar aspect of the wrist. particularly
with forearm rotation or ulnar deviation. The patient may
also present with loss of forearm rotation and wrist mo-
tion. The clinical examination demonstrates reproducible
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FIG. 2. A: Artist's rendering of normal triangular fibrocartilage complex (TFCC) anatomy. B: Arthroscopic view of normal
TFCC anatomy. © Kevin D. Plancher, M.D.

well-localized tenderness over the TFCC either dorsally toms are unchanged or worsen, consideration should be
or ulnarly. Forced ulnar deviation can elicit pain and given to surgical intervention. Operative interventions in-
crepitus palpable during forearm rotation, thereby assist- clude ulnar shortening. hemiresection and interposition
ing in the diagnosis of TFCC perforation. arthroplasty, debridement of the TFCC, and, more re-
All patients should be evaluated with a zero-rotation cently, operative repair (1,5,6,9,12,14,16,20,21,27),
PA and lateral plain radiographs of the wrist before un- Debridement of the TFCC tears is a well-recognized
dertaking any treatment regime. The discussion of indi- method of treatment. This can be performed by using an
cations for MRI and arthrography are beyond the scope open arthrotomy or arthroscopically. Debridement re-
of this paper. but these can be useful adjuncts in the di- moves unstable flaps of the TFCC that are avascular and

agnosis of TFCC tears/perforations (8,24),

The nonoperative treatment for TFCC tears include
immobilization, physical therapy, and local steroid injec-
tions. Nonoperative treatment is recommended for 3
months. If symptoms improve, then a nonoperative course
continues with occupational hand therapy. If the symp-

TABLE 1. Classification of rriangular fibrocartilage complex

- Y v b |
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Traumatic lesions
Central rupture
Ulnar avulsion
Distal avulsion
Radial avulsion
Degenerative lesions
Superficial
Degenerative tear with chondral changes on the lunate or
ulna
Degenerative perforation with chondral lesion of the lunate
or ulna
Degenerative perforation with chondral lesion of the Junate
or ulna and lunotriquetral instability ) . FIG. 3. Intraarticluar wrist debridement of a flap of tissue
Degenerative pt‘.r!(?r.ulwn with Iunotriquetral instability and over the triangular fibrocartilage complex. © Kevin D.
_ulnoc:.-rpul arthritis Plancher, M.D.
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FIG. 4. Arthroscopic set-up of the right wrist using a wrist
traction tower. © Kevin D. Plancher, M.D.

have no intrinsic ability to heal. Most chronic degenerative
TFCC tears can be treated with this technique (Fig. 3).

An ulnar shortening osteotomy is performed to unload
the ulnocarpal joint (3). This procedure is recommended
if the TFCC tear is associated with an ulnar positive vari-
ance (40). The hemiresection interposition arthroplasty is
also intended to unload the ulnocarpal joint without dis-
rupting the TFCC (19). This procedure is recommended if
distal radial ulnar joint arthrosis is present.

m OPEN VERSUS ARTHROSCOPIC
REPAIR

TFCC repair can be undertaken through open or arthro-
scopic techniques. The open technique involves a dorsal
exposure of the distal radial ulnar joint through the fifth
and sixth extensor compartments (5.12). The capsule is
then incised to expose the TFCC. The tear in the TFCC
can be directly visualized and suture repair undertaken.

FIG. 5. Radial avulsion of the triangular fibrocartilage
complex. © Kevin D. Plancher, M.D.

FIG. 6. A, B: Drill guide placed against the ulnar side of
the radius and through the triangular fibrocartilage com-
plex in preparation to drill holes. @ Kevin D. Plancher,

These techniques were initially described for capsular
detachments of the volar, ulnar, or dorsal portions of the
TFCC. Specialized instruments have been developed that
allow for arthroscopic repair of peripheral capsular de-
tachments (6,9,34,39.42.43) with better visualization, in
our opinion,

In the past, attempts at repair of radial-sided TFCC
tears have not been undertaken because of equipment
needs and the assumption that this site is avascular and
without the potential to heal (2.29). Injection studies
evaluating the vasculature of the TFCC, however, have
demonstrated that the dorsal and volar radial ulnar liga-
ments are portions of the TFCC that are vascularized and
thus have the theoretical potential to heal.

m DESCRIPTION OF PROCEDURE
(TABLE 2)

Standard wrist arthroscopy is performed with the ex-
tremity suspended by finger traps with 5-15 Ibs. of
counter traction. A wrist traction tower may be used. An
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FIG. 7. A, B: Longitudinal incision with Kirschner wire protruding, coming from the ulnar side of the radius. @ Kevin D.

Plancher, M.D.

upper arm tourniquet is applied but is not initially in-
flated. Radial carpal portals are established between the
3-4 interval and the 6 R or 6 U intervals. The 3-4 portal
is used for viewing, and the 6 R/6 U portal is used for in-
strumeniation (Fig. 4). After completion of the diagnos-
tic arthroscopy, a small-diameter bur is used to debride
and decorticate the radial site of TFCC detachments (Fig.
5). Once a rough and bleeding surface has been estab-
lished along the dorsal or volar aspect of the radiosig-
moid notch, a suture passer is used to place sutures
through the torn free edge of the TFCC. The suture ends

TABLE 2. Surgical technigue for radial side TFCC repair
. Arthroscopic evaluation of the tear
2. Debridement of the tear and the sigmoid notch with a
motorized bur
3. Passage of a 2-0 suture through the free edge of the
TFCC tear or use of a prethreaded meniscal needle
4. Exposure of the 2-3 interval and seating of the

targeting drill guide or drilling freehand

If the targeting drill guide is used

St Two converging 2-mm holes drilled with a 2-mm-
diameter bit; a 5-mm bone bridge is left between each
hole

6. Retrieval of the sutures using a Hewson suture passer

For all techniques

7. Assessment of forearm rotation that most
appropriately reduces the TFCC tear

8. Tying of the suture limbs over the bone bridge

9 Arthroscopic evaluation of TFCC stability

TFCC, triangular fibrocartilage complex.

are retrieved through the 6 R/6 U portal. Alternatively, a
drill guide may be used to place a meniscal needle from
the ulnar to the radial side of the wrist by using a soft tis-
sue sleeve (Fig. 6A. B) (33,38).

A 1-1.5-cm longitudinal incision is placed over the
interval between the second and third extensor compart-
ments. Using blunt dissection, the dorsal cortex of the
distal radius is identified. Identification of the Kirschner
wire and protection of the superficial radial nerve is per-
formed (Fig. 7A, B). A 2-OPDS suture is passed with the
use of a suture passer (Hewson) and is tied with a mul-

FIG. 8. Mulberry knot of 2 OPDS seen in the joint with re-
paired radial-sided tear of the triangular fibrocartilage
complex. © Kevin D. Plancher, M.D.
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berry knot drawn into the joint to suture the radial-sided
tear (Fig. 8). A suture is then tied on the dorsal cortex of
the radius. Alternatively, prethreaded meniscal needles
may be used to tie a horizontal mattress suture (Fig. 9A,
B) (33,38).

An alternative placement of the Kirschner wires by
free hand can be done by using a targeting drill guide
placed into the radiocarpal joint through the 6 R/6 U por-
tal, with the barrel of the guide seated on the radius be-
tween the second and third extensor compartments (Fig.
10). Confirmation of drill guide placement is made
arthroscopically and fluoroscopically. After the drill
guide has been seated, a 2-mm drill hole is established.
Care is taken to avoid the articular surface of the lunate
facet of the distal radius. A second drill hole is offset
from the first drill hole by 5 mm. The second drill hole
converges to the same site within the sigmoid notch of
the radius. A Hewson suture passer is then advanced
through the drill hole and used to retrieve one suture limb
that had been previously placed within the TFCC. The
Hewson passer is then used to retrieve the second suture
limb through the second drill hole. The TFCC is then vi-
sualized, and the forearm position that most accurately

FIG. 10. Placement of a targeting drill guide
through the 6 R/6 U portal and 2-3 interval. ©
Kevin D. Plancher, M.D.

FIG. 9. A: Sutures placed in
the triangular fibrocartilage
complex through drill holes
with a prethreaded meniscal
needle. B: Suture tied over a
bony bridge between the
second and third extensor
compartments. © Kevin D.
Plancher, M.D.,

reduces the TFCC is determined while tension is applied
to the suture. The sutures are tied over the bony bridge,
between the second and third extensor compartments,
with the forearm in this position (Fig. 9B). Up to three
sutures can be passed through each drill hole.

Postoperatively, the wrist and forearm are immobi-
lized in a Muenster cast or with pinning of the distal ulna
to the distal radius. These two methods control forearm
rotation. The position of immobilization is determined
intraoperatively and is based on the position that most ap-
propriately reduces the TFCC. After 4-6 weeks, the fore-
arm immobilization is exchanged for a standard forearm
cast for an additional 4 weeks. After immobilization,
physical therapy is initiated, with active assisted range of
motion, passive range of motion, and gentle strengthen-
ing exercises.

Additional, innovative techniques have also been re-
cently described. Fellinger et al. described the technique
for repair of radial avulsion of the TFCC with a T-fix su-
ture anchoring device (9). With their technique, a
Kirschner wire is passed from the sigmoid notch through
the radial cortex of the distal radius. The Kirschner wire
is then overreamed to 2.5 mm, followed by insertion of
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the suture anchor. The suture is then secured to the pe-
riosteumn of the radius. With our technique. two drills
holes are used, and the sutures are tied over a bony bridge
or one suture is tied as a mulberry knot. We believe our
technique provides a more secure fixation and accurate
placement of sutures into the periosteum of the radius
(two drill holes).

® COMPLICATIONS

Complications of TFCC repair include injury to the dor-
sal sensory branch of the ulnar nerve, the dorsal sensory
branch of the radial nerve, the radial artery, extensor ten-
dons, and iatrogenic chondromalacia. Meticulous tech-
nique and attention to detail can prevent most of these
complications. When a transverse branch of the dorsal
sensory branch of the ulnar nerve is present, persistent
numbness may occur; therefore, all patients must be
alerted to the possible presence of this branch of the dor-
sal ulna sensory nerve (12).

® SUMMARY

The development of wrist arthroscopy and MRI has al-
lowed for increased recognition of tears of the TFCC as
a cause of ulnar-sided wrist pain. The proliferation of
arthroscopic instrumentation has allowed for successful
arthroscopic repair of these injuries.

Open techniques have also been described for repair
of the TFCC. Satisfactory results have been reported with
open techniques, The arthroscopic approach minimizes
the amount of dissection required for repair of the TFCC
and has the theoretical advantage of reducing subsequent
scar formation and wrist stiffness. These arthroscopic
techniques are technically difficult and should be per-
formed by surgeons experienced in wrist arthroscopy.
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