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Abstract

Introduction:

Boxer's knuckle is a common injury that occurs due to repetitive trauma to the hand, often seen in those who engage in
boxing or other similar combat sports. It is a painful condition that can cause swelling, tenderness, and limited
movement in the affected area. In some cases, boxer's knuckle can be severe enough to require medical attention and
even surgery. This injury can have a significant impact on an athlete's training and overall performance, and it is
important to take preventative measures to avoid its occurrence. Understanding the causes, symptoms, and treatment
options for boxer's knuckle is essential for any athlete who regularly engages in combat sports or any activity that
involves repeated hand trauma.

Objective of the study:
The objective of this review study is to analyze and summarize the literature related to boxer's knuckle, including its
epidemiology, pathophysiology, clinical features, diagnosis, and management. The study aims to provide a
comprehensive understanding of the condition, its causes, risk factors, and treatments, and to identify the gaps and
limitations in the existing literature. Furthermore, this review intends to provide evidence-based recommendations and
guidelines for the prevention, assessment, and treatment of boxer's knuckle in athletes and other individuals who are at
risk of developing the condition. Ultimately, the study seeks to contribute to the development of a more precise and
effective approach to managing this common hand injury.

Material and methods:

Review of PubMed articles using the following keywords: “mcp joint rupture boxing”, “boxer's knuckle”,
“metacarpophalangeal joint boxing”, “extensor hood injuries”. Additionally, related articles proposed by the PubMed
website were checked. Single citations that were not in the PubMed database but, in the opinion of the authors,
contained valuable knowledge worthy of inclusion in the article were also reviewed.

Conclusions:

Boxer's knuckle is a condition that occurs as a result of repetitive punching, as it is in combat sports training. It is
possible to tear the joint capsule, damage the fibers of the extensor tendon, joint cartilage, as well as the bones. Possible
treatment includes both nonsurgical and interventional methods. Neglect can result in serious consequences. Current
treatment methods allow athletes to actively train after the recovery period is over. This topic has not found much
attention in the medical literature, which is a great field for the development of this branch of knowledge.

Keywords: mcp; metacarpophalangeal; joint; capsule; boxer’s knuckle; punching

Introduction:

Boxer’s knuckle is damage to the soft tissues of the dorsal part of the metacarpophalangeal MCP joint [1], in the
literature often equated with a tear of the joint capsule [2][3]. The lesion thus named can involve only skin tissues [4],
as well as damage to subsequent layers in depth - up to the articular surfaces of bones [5]. Thus, the deficit of
consistency in calling lesions of different severity by the same name is noteworthy. Symptoms include soreness,
tenderness and limited movement in the affected area, as well as thickening of the soft tissues after several weeks -
several months [6]. Boxer’s knuckle happens most often in people who train combat sports, including boxing, karate,
taekwondo, MMA, due to repeated trauma to one part of the hand. Mostly the third metacarpophalangeal joint happens
to be affected.[7]

Epidemiology:
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Boxing is a popular sport around the world and injuries to the dorsum of the hand are quite common. Due to the
characteristics of the sport in which this injury happens, the cases described usually involve young people (of
competitive age), that is, between the ages of 16 and 45. Most of the injuries affected professional boxers.

[1][2][3][6][8][9][10] Furthermore, Loosemore et al. conducted a study from 2005-2012 on the Great Britain Olympic
Boxing Squad, which revealed that injuries such as finger carpometacarpal instability and finger metacarpophalangeal
joint extensor hood and capsule sprain, commonly referred to as "boxer's knuckle," were more prevalent than other
types of injuries.[11]

Pathophysiology:

Injuries to the dorsal capsule typically affect the middle finger's MCP joint, followed by the index finger's MCP joint,
which is because of the effective punch zone of the fist - the flat and wide surface over the proximal phalanges of the
index and middle fingers. The middle finger's knuckle is more susceptible to injury because it extends a bit further than
the other knuckles in a clenched fist. However, any joint can be injured if a boxer misses the effective punch zone of the
fist.[12][13][14] The primary focus of avoiding hand injuries in boxing involves four key ideas: using wraps or tape on
the hands and wrists, adjusting the design and padding of gloves, using correct techniques for striking, and maintaining
good physical conditioning [7]

The extensor hood of the MCP joint of the finger consists of a longitudinal middle tendon and a transverse peripheral
tendon, called the sagittal band.[5] Damage to the extensor hood can lead to subluxation of the extensor tendon and its
free movement over the joint surface. When an injury is limited to the sagittal band, it typically affects the band located
on the radial side of the extensor tendon. This causes the tendon to move towards the ulnar side. However, if there is a
tear in the ulnar sagittal band, the tendon may be pushed towards the radial side which is a less common occurrence.
This could indicate that the patient has also sustained a more serious injury to the dorsal capsule.[12]The joint capsule
of the MCP joint is positioned further inwards from the central tendon and sagittal bands, providing extra safeguarding
to the joint surface. In certain instances, there were fractures in the cartilage and bone of the surface of the metacarpal
head. These lesions can be found in the area where it aligns with the rupture of the sagittal band. It is important to note
that all of these fractures occurred in individuals with boxer's knuckles that were chronically and severely damaged, and
had not received any prior surgical treatment. If left untreated and experiencing multiple injuries, the extensor hood will
weaken and expose the joint's surface, leading to possible joint damage and degenerative joint disease.[5][15] Injuries
can range from minor cuts to the skin to more severe damage such as broken bones, injuries to the dorsal capsule and
extensor mechanism, and injuries to the carpometacarpal joint.[8] Less advanced cases, untreated and neglected for
months are characterized by overgrowth of scar tissue over the joint and painful hyperkeratotic, fissured callosities on
knuckles ("knuckle pads") after having boxed regularly for a few months.[4]

According to Rayan and Murray, there are three different types of sagittal band injuries. The first type occurs without
any instability in the extensor digitorum communis (EDC) tendon, the second type involves the subluxation of the EDC
tendon, and the third type is characterized by a complete dislocation of the EDC tendon. 16]

Diagnosis:

Symptoms that indicate complete MP joint extensor hood disruption are noticeable swelling, limited joint movement,
central tendon subluxation, an extensor lag, and a painful gap where there has been a sagittal band rupture. It is not
common to require specialized imaging tests. Radiography can be used, including tangential views of the joint (known
as Brewerton views), which occasionally show metacarpal head subchondral cysts. These cysts imply that there is likely
an osteochondral fracture in the MP joint.[5] Radiographs may be useful in ruling out other possible associated
conditions, such as fracture of the neck of the fifth metacarpal bone (Boxer's fracture)[17] and also can be useful in
unusual cases that occur outside the training room[8]. Methods such as ultrasound and MRI are used to diagnose and
determine the management of boxer's knuckles.[10][18].Ultrasonography can indicate swelling in soft tissues, which
may suggest an irregularity in structure. It can also reveal ruptures in the sagittal band and movement of tendons from
their proper location. Magnetic resonance imaging and angiography, as well as 3T magnetic resonance imaging, can
display tears in the extensor hood and flaws in the capsule. Keep in mind that interpreting ultrasounds and MRIs can be
complex because the extensor hood is thin. But, soft tissue edema can be a dependable sign of severe inner damage, and
surgery may be required to investigate further.[11]

Treatment:
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There are both surgical and non-operative treatment methods. Sources don't quite agree on the effectiveness of non-
operative methods. Some report that non-operative therapy has no chance of success [19], others allow non-operative
therapy in some cases, for example, in the non-training population [20]. In athletes, invasive methods are most often
recommended in advance due to the stresses taken by the knuckles [5][21] In every situation, non-surgical therapy
usually consists of keeping the affected area still for as long as 8 weeks. This can be done by either using neighboring
straps [20] for minor injuries or placing a splint if there is a tendon subluxation.[20][22][23]. For operative methods
there are direct repair methods [12] and extensor retinaculum grafting if there is no possibility of direct reapair. [2].
Many sources describing surgical cases indicate the effectiveness of treatment and the possibility of returning athletes to
their competitive careers [2][5][9], possible inability to return was due to the joints cartilage damage [9]. After surgery,
immobilization for 3-4 weeks and further rehabilitation requiring cooperation from the patient is necessary. A return to
punching is possible within 3 months, but it is preferred to be six months, but many athletes choose to return to sports
sooner.[12]

Prevention:

The use and correct technique of wrapping boxing bandages on the hands and wrists. that allows to stiffen the above,
provide partial cushioning of blows, resulting in a reduction in the number of injuries. Using high-quality boxing gloves
that have a large amount of padding material.[7] Using additional sponges and other materials to further absorb energy
under the wraps. The technique of striking emphasizes the importance of directing force towards the middle finger
metacarpal head through proper alignment of the elbow and wrist at impact. This helps to distribute the force to the
fixed unit of the hand which consists of the middle and index metacarpals. However, striking at an angle or without
proper coaching can lead to injuries.[7] Avoiding overtraining, letting go of exertion if there is pain, regular follow-up
with a physiotherapist and doctor, proper diet and lifestyle, sufficient rest and care of injury-prone areas.

Results and conclusions:

Boxer's knuckle is a condition that occurs in most cases as a result of repetitive damage to the MCP joint area through
regular punching exercises. It has been observed that this topic is underdeveloped in the available scientific literature.
There are some gaps that require further research and analysis to improve diagnosis and treatment strategies. Studies on
a larger group of patients with detailed analysis of the data are lacking. Patients are most often combat sports
practitioners who delay seeking help until the condition becomes too severe to continue training and living in
satisfactory comfort. Treatment for such individuals, most often comes down to surgery and further rehabilitation,
which excludes the athlete from full training opportunities for at least 3 months. In all likelihood, it can be assumed that
athletes delay diagnosis and treatment for fear of interruption in training, suggesting the need to provide proper
education to those involved in sports in order to avoid situations that risk serious complications due to negligence.
Treatment along with rehabilitation in most cases gives the possibility to return to continue the development of sports
career. This knowledge is especially important in the context of improving the functionality and quality of life for those
struggling with this disorder.
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