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The Triangular Fibrocartilage Complex (TFCC) is a critical stabilizer of the ulnar
side of the wrist, playing a pivotal role in load transmission and the complex biomechanics
of forearm rotation. Due to its anatomical position and functional demands, the TFCC is
highly susceptible to injury in athletes. The prevalence of TFCC tears in cases of general
wrist trauma can be significant, and they represent a primary cause of ulnar-sided wrist pain
in the athletic population. This review provides a comprehensive analysis of the TFCC,
integrating current knowledge on its intricate anatomy and physiological function. It
examines the pathomechanical pathways leading to both acute traumatic tears and chronic
degenerative conditions commonly seen in sports. The clinical presentation of TFCC injuries
is detailed, emphasizing the diagnostic challenges and the importance of a thorough physical
examination supported by advanced imaging. A critical evaluation of intervention strategies,
from conservative management and rehabilitation protocols to advanced surgical techniques,
is presented, synthesizing findings from several recent systematic reviews. The focus is
placed on the evidence-based outcomes of these interventions. Furthermore, this review
discusses the limitations of current treatment paradigms and the crucial role of structured,
evidence-based rehabilitation in facilitating an athlete's return to sport. By synthesizing
existing literature, this paper aims to provide clinicians, therapists, and sports medicine
professionals with a robust framework for understanding and managing TFCC injuries in the

athletic population.
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Ulnar-sided wrist pain is a frequent and often perplexing complaint among athletes, with injuries to
the Triangular Fibrocartilage Complex (TFCC) being a primary cause [l1]. While the exact
prevalence in the athletic population is difficult to quantify, studies on asymptomatic volunteers
have revealed a high incidence of TFCC abnormalities on MRI, suggesting that many individuals
may have underlying changes that become symptomatic after trauma or overuse [2]. The TFCC is a
sophisticated assembly of ligaments, tendons, and fibrocartilage that serves as the primary soft tissue
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stabilizer of the distal radioulnar joint (DRUJ) and the ulnocarpal articulation [3]. Its integrity is
paramount for sports that demand high performance from the wrist, such as gymnastics, tennis, golf,
and weightlifting. An injury to the TFCC can significantly impair an athlete's ability to bear weight,
generate force, and perform precise rotational movements, often leading to chronic pain, instability,
and a prolonged absence from competition [4].

Despite its clinical significance, a comprehensive understanding of TFCC injuries remains a
complex field. This review aims to consolidate the current scientific literature on the TFCC with a
specific focus on sports-related injuries. This paper will explore the detailed anatomical structure
and biomechanical role of the complex, analyze the mechanisms of injury, describe the clinical
manifestations, and critically evaluate the outcomes of current intervention strategies, drawing upon
evidence from recent systematic reviews and clinical studies.

2. Anatomy and biomechanical function

A precise understanding of the TFCC's anatomy is fundamental to diagnosing and treating its
injuries. The TFCC is a composite of several key components, with the central element being the
triangular fibrocartilage proper, or articular disc [3,5]. This biconcave structure is avascular in its
central portion, a critical factor that limits its intrinsic healing capacity. Peripherally, the disc is
vascularized via branches from the ulnar artery, which has significant implications for the potential
success of surgical repair in this zone [5].

The articular disc is anchored by robust ligamentous attachments: the dorsal and palmar
radioulnar ligaments, which are the primary stabilizers of the DRUIJ [3]. The TFCC also includes the
ulnocarpal ligaments (ulnolunate and ulnotriquetral) and the sheath of the extensor carpi ulnaris
(ECU) tendon, which contributes to dynamic stability. Biomechanically, the TFCC stabilizes the
DRUIJ and transmits approximately 20% of the axial load across the ulnocarpal joint [1,6]. This
load-bearing function is highly dependent on ulnar variance; individuals with positive ulnar variance
experience increased load transmission through the TFCC, predisposing them to degenerative
changes [3].

3. Injury mechanisms in sports

TFCC injuries in athletes are broadly categorized based on the Palmer classification: traumatic
(Type 1) and degenerative (Type 2) [3].

3.1. Acute traumatic injuries (type 1)

Acute tears typically result from a significant force, most commonly a fall onto an outstretched hand
(FOOSH) with the forearm in a pronated position [4,6]. This action creates a compressive and shear
force across the ulnar side of the wrist. Another frequent mechanism is a forceful distraction or
twisting injury, as seen in racquet sports or gymnastics. These injuries often result in peripheral
tears, which, due to their vascularity, have a better prognosis for healing [5].

3.2. Chronic degenerative injuries (type 2)

Degenerative TFCC pathology is an overuse condition resulting from repetitive microtrauma. It is
common in athletes whose sports involve chronic axial and rotational loading of the wrist, such as
gymnasts, weightlifters, and tennis players [1,7]. The repetitive loading leads to the gradual attrition
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and thinning of the central articular disc. As mentioned, positive ulnar variance is a significant
predisposing factor, as the increased mechanical pressure accelerates the degenerative process [3].

4. Diagnosis

The diagnosis of this injury mainly relies on characteristic clinical manifestations, such as ulnar pain
and tenderness of the wrist, and is confirmed through imaging examinations. MRI is the preferred
non-invasive examination method.

4.1. Clinical presentation

The hallmark symptom of a TFCC injury is ulnar-sided wrist pain, often described as a deep, aching
discomfort exacerbated by axial loading and forearm rotation [2,4]. Athletes may also report painful
clicking, a feeling of weakness, and reduced grip strength.

A thorough clinical examination is paramount. Key physical findings include point tenderness
over the dorsoulnar aspect of the wrist (the "fovea sign"), which has demonstrated high sensitivity
for foveal tears [6]. While a strong clinical suspicion can be formed, imaging is essential for
confirmation.

4.2. Imaging background

Standard radiographs are the first step to assess ulnar variance and exclude fractures. However, for
definitive soft tissue diagnosis, Magnetic Resonance Imaging (MRI) is the modality of choice.
Magnetic Resonance Arthrography (MRA), where a gadolinium-based contrast agent is injected into
the joint, is considered the gold standard [8]. The contrast distends the joint capsule and flows into
any tears, making them more conspicuous than on a non-contrast MRI. MRA has shown high
accuracy in detecting and classifying TFCC tears, guiding the subsequent treatment plan [8,9]. In
recent years, high-resolution musculoskeletal ultrasound has also emerged as a valuable tool,
offering a cost-effective and dynamic method to assess the TFCC and surrounding structures, though
it is highly operator-dependent [2].

5. Intervention strategies and evidence-based outcomes

The management of TFCC injuries is tailored to the type of tear, joint stability, and the athlete's
specific functional demands. These demands include the nature of their sport (e.g., high-impact vs.
precision), their position or specific role, their level of competition (professional vs. recreational),
and their personal goals for returning to sport [1,7]. The main intervention methods include
conservative treatment and surgical treatment.

5.1. Conservative management

Conservative treatment is the first line of intervention for most stable, partial, and degenerative
TFCC tears. This involves a period of immobilization (4-6 weeks), anti-inflammatory medication,
and a structured rehabilitation program [4,10]. Evidence suggests that a comprehensive conservative
approach can lead to significant improvements in pain and function, allowing many athletes to avoid

surgery [10].
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Surgery is reserved for large, unstable peripheral tears causing DRUIJ instability or for cases
refractory to conservative management.

Arthroscopic Debridement: Indicated for central, avascular tears, this procedure removes unstable
remnants to alleviate mechanical symptoms. Studies show good to excellent outcomes in over 80%
of patients, though long-term effects on wrist biomechanics are a concern [6,11].

Arthroscopic Repair: This is the preferred treatment for peripheral, vascularized tears. A 2022
systematic review found that arthroscopic repair of traumatic tears resulted in high rates of return to
sport (over 90%) and significant improvements in patient-reported outcomes [11]. The success is
heavily reliant on the tear location and the stability of the DRUJ post-repair.

Rehabilitation is a cornerstone of management. A phased approach is critical, beginning with
protected range of motion, followed by progressive strengthening of forearm and wrist musculature
[4,10]. A key component is neuromuscular control and proprioceptive training to restore joint
stability. The evidence indicates that focusing on restoring not just strength but also dynamic
stability leads to better long-term outcomes and lower rates of re-injury, facilitating a successful
return to pre-injury performance levels [10,12].

Despite significant advances, challenges remain. The optimal treatment for central and degenerative
tears remains controversial, with concerns about the long-term consequences of debridement versus
emerging repair techniques for the avascular zone [9]. Furthermore, while surgical repair techniques
have improved, failures still occur.

Future research should focus on several key areas. First, improving non-invasive diagnostic
accuracy through advanced MRI sequences or standardized ultrasound protocols is needed [8].
Second, there is a need for more high-quality, comparative studies to determine the most effective
interventions for specific tear patterns. Finally, biologic augmentation strategies, such as the use of
platelet-rich plasma (PRP) or stem cells to enhance healing in the avascular zone, represent a
promising but still investigational frontier that requires more robust clinical evidence [1,12].

The TFCC is an important and complex structure of the wrist joint, playing a significant role in
maintaining the stability of the inferior radioulnar joint, and at the same time, it has a buffering and
transmitting effect on the axial pressure of the wrist joint. TFCC injury poses a significant challenge
to athletes. A thorough understanding of its anatomy, biomechanics, and injury mechanisms is
essential for accurate diagnosis and effective management. While conservative management and
rehabilitation form the foundation of treatment, surgical intervention, particularly arthroscopic repair
of peripheral tears, has demonstrated excellent, evidence-based outcomes in returning athletes to
high-level competition. The success of any intervention is critically dependent on a structured,
progressive rehabilitation program. Continued research into advanced diagnostics, biologic
augmentation, and optimized surgical techniques is needed to further improve outcomes for athletes
with these complex injuries.
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However, TFCC injuries are highly complex and diverse. The treatment strategy needs to be
further refined based on the type of injury, and even individualized customization can be achieved.
Although current diagnostic techniques and surgical methods are constantly improving, many key
issues regarding TFCC injury - including the natural course of the disease, the precise grasp of
treatment indications, the selection of surgical methods and the evaluation of long-term efficacy, etc.
- still urgently need further in-depth exploration and research.

In a word, the diagnosis and treatment of TFCC injuries are moving towards more precise,
minimally invasive and personalized directions. The integration of multiple technologies, biological
intervention and a comprehensive health strategy will jointly promote the improvement of clinical
efficacy, helping patients, especially athletes, to restore their functions to the greatest extent and
return to the field.
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