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Triangular Fibrocartilage Complex Repair 

Abstract 

 The triangular fibrocartilage complex (TFCC) is one of the main stabilizers of the 

distal radio-ulnar joint. It is made up of an articular disc, the radio-ulnar joint capsular 

ligament, the palmar ulnocarpal ligament, ulnar collateral ligament, and meniscus 

homologue. The TFCC also plays a role in transferring compressive forces through the 

upper extremities. Because of this and the location of the TFCC, the TFCC is prone to 

injury, resulting in ulnar sided wrist pain and loss of range of motion. Most often, the 

damage is treated conservatively, but sometimes surgery is the best option. A common 

procedure for tears of the TFCC is arthroscopic debridement or repair. This involves a 

small incision being made in the wrist to allow for sutures to be placed, effectively 

repairing the tear. Rehabilitation after arthroscopic repair of the TFCC typically consists 

of approximately one month of immobilization of the affected wrist, followed by three or 

four weeks of physical therapy to regain strength and range of motion. 

Introduction 

The term “triangular fibrocartilage complex” was originally used by Palmer and 

Werner to describe an intricate arrangement of ligamentous and cartilaginous structures 

within the ulnocarpal space.1,2  Although the TFCC is often referred to as a single unit, it 

actually consists of several components, which include the articular disc, radio-ulnar 

joint capsular ligament, palmar ulnocarpal ligament, ulnar collateral ligament, and 

meniscus homologue.2  
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The articular disc is also called the triangular fibrocartilage, due to the fact that it 

is a triangular shape and is largely composed of fibrocartilage. It is the main component 

and structural backbone of the TFCC, attaching to all other components of the TFCC 

either directly or indirectly.2  The lateral side of the disc forms the base of the triangle 

and attaches to the radius via the edge of the ulnar notch.2 The apex of the triangle is 

the medial side of the disc, and it attaches to both the ulnar styloid process and the 

fovea on the ulnar head.2  The main body of the disc is biconcave, with the proximal 

surface securing the head of the ulna against the ulnar notch and the distal surface 

containing the convex surfaces of the lunate and triquetrum.2  Due to the fact that the 

central 80% of the triangular fibrocartilage is avascular, most of the disc is incapable of 

healing after injury.2 

The radio-ulnar joint capsular ligaments consist of both the palmar and dorsal 

capsular ligaments, which are continuous with the sides of the main body of the articular 

disc, causing a thickening of the peripheral part of the disc.3  These ligaments each 

contain a deep portion, which inserts on the fovea with the articular disc, and a 

superficial portion, which is the part that surrounds the main body of the articular disc.3  

The palmar ulnocarpal ligament is actually made up of two ligaments; the ulnolunate 

and ulnotriquetral ligaments, which have a common origination along the palmar side of 

the articular disc and distal radio-ulnar joint capsule.2  These ligaments then attach to 

the lunate and triquetrum respectfully.  The ulnar collateral ligament is technically just 

the medial aspect of the wrist capsule, which is thicker than the rest of the capsule.2  

This part of the capsule works alongside the palmar ulnocarpal ligament to reinforce the 

ulnar side of the wrist.  According to Ishii et al., the sheath of the extensor carpi ulnaris 
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blends with this part of the capsule as it inserts on the styloid process of the ulna.3  

Finally, the meniscus homologue is made up of poorly organized cartilage and fills the 

gap in the ulnocarpal space.2, 3 

Function of the TFCC 

 Together, these structures form the TFCC, which has an important role in 

stabilizing the distal radio-ulnar joint.  The TFCC is also responsible for separating the 

ulna from the carpal bones and provides the appropriate articulation for the convex 

head of the ulna and the convex surfaces of the lunate and triquetrum.1  This is evident 

when appreciating the biconcavity of the articular disc.2  Another important function of 

the TFCC is acting as a cushion between the carpal bones and the ulna.  On average, 

20% of compression forces on the wrist pass from the carpals to the ulna, and the 

TFCC is responsible for transferring this force to the ulna.2 

TFCC Injuries 

The location of the TFCC and the force loads that it often has to support cause it 

to be prone to injury.  The two most common causes of TFCC tears are falls on an 

outstretched hand and excessive rotation of the wrist.4  Due to the complexity of the 

TFCC, injuries of the complex vary greatly in severity, prognosis, and recommended 

treatment.  Damage to the TFCC may affect any of the functions of the structure, 

resulting in instability of the distal radio-ulnar joint or degeneration of the articulating 

surfaces of the ulna, lunate, or triquetrum.  Ulnar sided wrist pain and limited range of 

motion are common symptoms of TFCC tears, but the degree of pain, extent of range of 

motion limitations, and presence of wrist instability all vary greatly. The most commonly 

used classification of TFCC injuries is Palmer’s classification, which classifies tears as 
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either traumatic (Class 1) or degenerative (Class 2).  Degenerative tears are also 

referred to as Ulnar Impaction Syndrome.5  Although these classifications are helpful, it 

is important to note that TFCC injuries can consist of tears of multiple parts of the 

complex.5  See the appendix for the complete classification of TFCC tears. 

Class 1 injuries are broken down into four types of traumatic injuries based on 

the part of the complex that has been torn.5  The most common TFCC injury is the class 

1A type, which is characterized by a central perforation of the articular disk.  This type of 

lesion typically does not result in instability of the distal radio-ulnar joint because all of 

the stabilizing structures are still intact.5  Avulsions of the TFCC from its attachments to 

the ulna (Class 1B) or radius (Class 1D) often occur along with fractures of the 

respective bones and can result in instability of the wrist if the tear is severe enough.5  In 

one study, TFCC tears were shown to be more likely to be associated with fractures of 

the radius when angulation of the distal portion of the radius surpassed 32 degrees.6 

 Class 1B lesions are most likely to result in instability when they involve a fracture of 

the ulnar styloid process due to the fact that the tendon sheath of the extensor carpi 

ulnaris, ulnocarpal ligaments, and superficial portions of the radioulnar ligaments all 

have attachments on the shaft of this bony prominence.5  A tear of the ulnocarpal 

ligaments is classified as a Class 1C tear, but these injuries are not well researched and 

are not reported nearly as frequently as the other classes.5 

Class 2 injuries are broken down into 5 types of degenerative injuries based on 

the degree of degradation at the joint.5  Class 2A injuries consist only of TFCC wear, 

while Class 2B injuries include TFCC wear and chondromalacia of the lunate or ulnar 

head.  Class 2C and Class 2D injuries are similar to Class 2B, except with perforation of 
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the TFCC in both 2C and 2D classifications, and perforation of the lunotriquetral 

ligament in the Class 2D classification.  Class 2E injuries include all of this plus arthritis 

of the ulnocarpal joint.5  Although Class 2 injuries of the TFCC can be very debilitating, 

not all degenerative changes at the TFCC result in pain or instability.  In fact, it is very 

common for natural degenerative changes of the TFCC to occur in asymptomatic 

individuals.5  Degenerative injuries of the TFCC are more likely to occur in the presence 

of ulnar-positive variance, which is when the ulna protrudes further distally than the 

radius, putting pressure on the TFCC.7   Positive ulnar deviance is greatest during 

pronation of the forearm. 

Indications for Surgical Repair 

           Not all individuals with TFFC injuries are recommended for a surgical repair or 

debridement. Conservative treatments, such as splinting or casting, injections, or 

iontophoresis, are often the first treatment choice for traumatic tears.4 Surgery is 

determined to be necessary when patients have attempted conservative treatments for 

greater than four months without desired improvement.4,8  Surgery is also chosen over 

other treatments when grip strength is weakened significantly in the affected hand (less 

than 80% of the unaffected hand) due to ulnar-sided wrist pain.4  Another indication for 

surgery is when radiographs do not reveal ulnar impaction syndrome as the source of 

the injury.4  Patients may also opt for a surgical repair when pain in their wrist becomes 

unbearable or severely limits their capabilities of participating in work or activities of 

daily living.9 

        The type of tear may also determine if surgery will be indicated as the treatment 

choice. Surgery is indicated as the primary treatment when the tear is peripheral or on 
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the ulnar side of the complex (Type 1b), because these tears have been shown to 

respond well to surgical treatment.8  Surgery is also recommended when the tear is 

located in the central two thirds of the articular disc of the wrist.10 

Surgical Repair of the TFCC 

        Once it is determined that surgical repair is going to be the course of action, 

there are many options the surgeon can choose from. These options include ulnar 

shortening osteotomy, open repair (which can be performed with the patient wide awake 

during the surgery) or arthroscopic repair or debridement. Ulnar shortening osteotomy is 

recommended when there is positive ulnar variance of at least 2mm during pronation in 

an attempt to unload the TFCC without disrupting the joint mechanics.4  An open repair 

of the TFCC involves creating a dorsal ulnar incision and releasing the extensor 

retinaculum. The TFCC is then repaired with the wound closed in layers. Post-surgery 

rehabilitation involves five to six weeks of splinting of the wrist to avoid forearm 

rotation.11  Open surgeries are required when the tear of the TFCC is highly complex 

and a better view of the entire complex is desired.12 

        The arthroscopic approach is typically performed for simple repairs. This type of 

surgery works well because the surgeon can repair the tear while keeping a stable wrist 

joint.12  This surgery is often chosen over an open repair because a smaller incision is 

made, which makes the healing process less intensive. It also allows the surgeon to 

easily and more accurately identify if there is a tear and exactly where the tear is 

located when compared to an open repair of the TFCC.13 

During the arthroscopic repair, patients are in supine with a finger trap distraction 

tower. The first course of action of the surgeon is to determine if the patient requires 
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only a debridement or if the tear is significant enough to require sutures. It is possible 

for the surgeon to perform a debridement arthroscopically. Debridement is 

recommended when the tear occurs over the central portion of the TFCC because of 

the poor vascularization of this area.14  This involves shaving and smoothing out the 

affected area of the TFCC to clean the torn edges. 

Arthroscopic suture repair of a tear in the TFCC can either be done ulnar-sided 

or radial-sided, depending on where the tear is located.15  In the ulnar-sided repair, an 

incision is made over the ulnar wrist in order to not disrupt the dorsal sensory branch of 

the ulnar nerve. Using an arthroscopy, a portal is created to have a view of the complex. 

A Tuohy needle is then placed in the portal. This tool allows for the surgeon to place 

sutures to repair the tear. When the tool is removed, the sutures are tied over the ulnar 

capsule, keeping caution to avoid hitting the dorsal sensory branch of the ulnar nerve.15 

        In the radial-sided repair, two incisions are made.  One incision is made over the 

ulnar wrist. Once again, it is important to protect the dorsal sensory branch of the ulnar 

nerve. The other incision is made just proximal to the radial styloid, in order to prevent 

damage to the superficial radial nerve. Two K-wire holes are drilled through the ulnar 

incision. The two K-wires, followed by two meniscus needles, are threaded through the 

holes and out the radial incision. The suture is then tied over the radial wrist, keeping 

care not to disrupt the superficial radial nerve.15  There are many modifications that can 

be made to each of these surgeries which the performing surgeon may wish to take, 

depending on the individual case. 

        After surgery, many individuals eventually reach pre-injury function and activity 

levels. In a study performed by Estrella et al., seventy-four percent of the participating 
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individuals saw an improvement in overall pain and function of the TFCC after having 

the arthroscopic repair.9  Similarly, in a study by McAdams et al., all of the participants 

who underwent the arthroscopic repair of the TFCC were able to return to their 

competitive sports after an average of three months.15  Arthroscopic repairs of the 

TFCC have been shown to reduce injury to the soft tissue, cosmetically improve the 

injured area, and have a quick recovery time.11  It has also been shown that patients 

who undergo an arthroscopic repair spend less time in the hospital post-operatively than 

individuals who choose other types of surgery.13  

Conclusion 

 TFCC injuries are common in both athletes and non-athletes, leading to pain, 

instability of the distal radio-ulnar joint, and limited range of motion at the wrist.  Surgery 

is recommended when conservative treatments have failed to restore function and 

eliminate pain.  Although there are several types of surgical TFCC repairs, arthroscopic 

repair is the most common surgical technique and often leads to pre-injury function 

when followed by proper rehabilitation, which typically includes approximately one 

month of immobilization and three to four weeks of physical therapy. 
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Appendix 

Table 1: Classification of TFCC injuries5 
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