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Abstract

A 30-year-old female Muaythai boxer presented with a 48 hour history of instability and acute pain in her right knee
after hearing a “pop”. There was no prior history of trauma. On the previous day, she had been training in Muaythai,
specifically, clinching and knee-sparring, a common activity as part of fighter training. X-ray showed no acute fracture
and only small suprapatellar joint effusion. Initial clinical examination was performed by a licensed physical therapist/
certified athletic trainer with board specialties in orthopedics and sports. This examination noted an asymmetrical gait
pattern with hesitation to flex the knee in weight bearing (quadriceps avoidance), with associated feeling of apprehension.
The resulting clinical impression was patellar subluxation and possible low-grade ACL tear. Subsequent MRI revealed a
high-grade partial to complete tear of the ACL involving the near entirety of the anteromedial bundle and to a slightly lesser
extent the anterolateral bundle. Additional impressions included a grade 2 sprain of the superficial MCL; a grade 2 sprain
of the medial head of the gastrocnemius; a grade 1 sprain of the lateral head of the gastrocnemius. Finally, a complex tear
involving the posterior root of the lateral meniscus. We suggest that the cause of the ACL rupture and additional sprains
was direct pressure on right patellar joint pinning the leg and then rotating the upper body over this fulcrum while training
in the Muaythai clinch.

Introduction
Muaythai, often translated into English as Thai boxing, is the national sport of Thailand and is a martial art in
which fighters use several parts of the body for offensive
and defensive purposes. Fists, elbows, knees, and feet are
used to strike the opponent or defend from the attacks of
their opponent. As this is primarily a striking martial art,
blunt trauma of the musculoskeletal system are the most
common sources of morbidity among Muaythai boxers. Associated injuries include contusions, lacerations,
sprains, strains and fractures. The lower extremities are
at particular risk for injury as they are used extensively to
both defend against and deliver full-force attacks [1-6].
A unique aspect of Muaythai involves upright clinching
or grappling, with the aim of off-balancing an opponent
with a throwing action (usually they attack lower extremities) and immediately following with a strong striking technique. Because this is a very effective way to persuade judges to give a better score, fighters often specifically train in the clinch to develop this skillset [7]. Given

the physiologic demands of Muaythai, couple with rapid
limb movements, the risk of acute injury to the knee,
shoulder and ankle is another potential outcome [8-10].

Case Presentation
A 30-year-old right hand dominant female Muaythai
fighter presented with a 48-hour history of an acute right
knee pain after hearing an audible “pop” when training.
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Figure 1: Front, lateral, 2 oblique views of the right knee.

ly spending several round clinching and knee-sparring.
During this exercise she was pitched to the canvas and
felt pain in her right patellar region. The following morning she had pain in her patellar region and she was unable to extend fully or bear weight when walking. There
was no previous history of knee injury and no evidence
of degenerative joint disease.
Initial X-ray showed no acute fractures (Figure 1).
The medial and lateral tibiofemoral joint compartments
were preserved. Joint alignment was anatomic. There
was a small suprapatellar joint effusion.
Initial clinical examination was performed by a licensed physical therapist/certified athletic trainer with
board specialties in orthopedics and sports. Findings included an asymmetrical gait pattern with hesitation to
flex the knee in weight bearing (quadriceps avoidance),
with associated feeling of apprehension. Minor swelling
(grade 1 stroke test for effusion). No palpable pain at the
following anatomical landmarks: Medial joint line; Lateral joint line; Patellar tendon; Popliteal fossa; Distal Iliotibial Band (ITB) insertion. Valgus and varus stress tests
were notes as symmetrical with no pain. Anterior drawer
and Lachman’s test for anterior translation were noted
as grade 1 (up to 5 mm tibial-femoral translation), with
no pain, and a light apprehension. Pivot-shift test was
difficult secondary to patient guarding. No sag sign or
increased posterior tibial translation on the involved sign
for Posterior Cruciate Ligament (PCL) involvement. McMurray’s and Apley’s test for meniscal involvement were
negative. Thessaly’s test for meniscal involvement could
not be performed secondary to apprehension in weight
bearing. Patient demonstrated a positive patellar apprehension test (no pain). Involved knee Passive Range of
Motion (PROM): 2-0-130 (minor soreness at end-range
flexion). Manual muscle testing showed involved side
findings of quadriceps 4/5 (no pain), gluteal medius 4/5,
all other muscles groups symmetrical in testing. The clinical impression was a possible low-grade ACL tear with
patellar subluxation.
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MRI examination yielded a moderate-sized joint effusion without intra-articular loose bodies. There was a
grade 2 sprain of the medial head of the gastrocnemius
and grade 1 sprain of the lateral head of the gastrocnemius. The neurovascular bundle was normal. The overall
impression was a high-grade partial to complete tear of
the ACL involving the near entirety of the anteromedial bundle and to a slightly lesser extent the anterolateral bundle. Additional impressions included a grade
2 sprain of the superficial MCL; a grade 2 sprain of the
medial head of the gastrocnemius; a grade 1 sprain of
the lateral head of the gastrocnemius. Finally, a complex
tear involving the posterior root of the lateral meniscus,
with blunting of the free edge of the anterior body root
junction to the posterior root junction of the medial meniscus. Surgical treatment was recommended (Figure 2).

Discussion
This unusual injury was probably a result of the grappling and attempted throw from her opponent, which
were part of the fighter training routine of this patient.
The mechanism of injury was likely the rotation about
a planted foot and contact with the opponent’s left leg
acting as a fulcrum when executing the throwing action.
The opponent’s immovable leg acted as an external object increasing the forces. This sudden change in direction and pivot against a locked knee, while simultaneously twisting while the patient’s foot was firmly planted
on the ground is one of the main causes of Anterior Cruciate Ligament (ACL) injuries in female athletes [11].
Specific Muaythai activities like clinch and knee-sparring
often demand unusual postures or high pressure to structures not normally designed for such biomechanical stress.
This case identified an unusual presentation of rupture of
the ACL, not from the striking component of Muaythai,
which is plausible, but from a sublevel of activity involving
stand up grappling. As women are up to 8 times more likely than their male counterparts to injure their ACL in the
same sport [12], the distorted positions the lower limbs can
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Figure 2: MRI Images (sagittal and axial view of the right knee) illustrating the ACL rupture.

be forcibly placed in [11], prevention efforts should be to
develop explosiveness and proprioceptive awareness. Addition educational efforts should target Muaythai trainers,
coaches, and participants. Should you engage in Muaythai
clinch and knee-sparring, exercise caution with the ligaments around the knee as abnormal postures are being employed during this activity.
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