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RESUMEN. La cirugía de columna en atletas 
profesionales es un tema de mucha discusión. La discectomía 
y fusión cervical anterior es el procedimiento estándar 
utilizado por los cirujanos, y otras técnicas utilizadas para 
tratar a los atletas incluyen foraminotomías, laminoplastías y 
reemplazo total de disco. El reemplazo total del disco es una 
técnica inusual utilizada para tratar a los atletas en general 
y se está convirtiendo en un tema más importante en los 
deportes de contacto completo. Este informe de caso ilustra 
a una luchadora profesional de 34 años que sufrió una lesión 
cervical que evolucionó con dolor axial cervical y dolor 
irradiado y entumecimiento. Fue sometida a colocación de 
prótesis de disco en el nivel C5-6, regresando a los deportes 
competitivos y con un seguimiento de siete años. Hasta la 
fecha permanece libre de síntomas y además de tener un 
foramen anterior, la columna vertebral fue capaz de mantener 
el movimiento a ese nivel. La cirugía puede ser una técnica 
segura y confiable cuando se trata a atletas de élite.

Palabras clave: Cirugía de la columna vertebral, atleta, 
artroplastia, deporte, columna cervical.

ABSTRACT. Spinal surgery in professional athletes is a 
topic of much discussion. Anterior cervical discectomy and 
fusion (ACDF) is the standard procedure used by surgeons, 
and other techniques used to treat athletes includes 
foraminotomies, laminoplasties and total disc replacement. 
Total disc replacement is an unusual technique used to treat 
athletes in general and is becoming a more important issue 
in full contact sports. This case report illustrates a 34 years 
old professional fighter that suffered a cervical injury that 
evolved with cervical axial pain and irradiated pain and 
numbness. She was submitted to total disc replacement 
(TDR) at the C5-6 level, returning to competitive sports 
after and with a seven-year follow-up. To the date she 
remains symptom free and besides having an anterior 
foramen, the spine was able to keep movement at that level. 
TDR may be a safe and trustworthy technique when treating 
elite athletes.

Keywords: Spinal surgery, athlete, arthroplasty, sport, 
cervical spine. 
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Introduction

Spinal surgery in professional athletes is a topic of much 
discussion not only because they are a population that 
exceeds normal physiological stress, but also because they 
do not respect pain, an important early sign that something 

could be wrong. In contact sports like American football, 
rugby and fighting, the level of attention needed is extreme 
because the consequences due to lack of concentration can 
be devastating.1 Besides the risk, athletes operated on the 
cervical spine are able to return to professional practice, 
without any loss in their performance compared with the 
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non-operated.2 Anterior cervical discectomy and fusion 
(ACDF) is the standard procedure used by surgeons and 
many authors see no contra indication to return if the 
radiographs shows a solid arthrodesis, with no neurological 
deficits and a preserved cervical range of motion.3 The return 
may not compromise the surgical outcome, however it has 
a higher risk of developing adjacent disc disease.4 Other 
techniques used to treat athletes includes foraminotomies, 
laminoplasties and total disc replacement.5 Total disc 
replacement is an unusual technique used to treat athletes 
in general and is becoming a more important issue in full 
contact sports.6 When we consider both the increasing 
interest of the population for sports and the new modalities 
of treatment for pathologies, it is certain that surgeons will 
come across this rationale of choosing the best treatment 
for their patients, reducing risks and collateral damage. In 
general population, total disc replacement when compared 
to ACDF may offer superior results.7 We present a case of 
a former champion, professional Kick-boxing fighter where 
total disc replacement was performed in the cervical spine, 
with seven year follow up. This report has been waived from 
IRB approval once it is a case report and does not contain 
identifiable patient’s information. The consent of the patient 
was obtained.

Case report

Clinical history

This is the case of a 34-year-old female professional 
fighter. In the past during her preparations for national 
championship, she suffered a spinning hook kick to the 
head followed by some neck discomfort. After defending 
her national title, she noticed numbness in her left arm, 
slowly progressing to complete numbness, occasion when 
she decided to seek medical assistance. During that period 
her neck discomfort got worse and an arm pain appeared, 
symptoms which she was struggling with during her 
practice.

In June 2011 she was referred for an orthopedic 
review. In July the same year she was diagnosed with a 
C5-6 left foraminal herniation and started non-operative 
treatment with physiotherapy. The herniation was 
compressing left C6 nerve root as seen on MRI (Figures 
1 and 2). During the treatment she stated that just mild 
relief was achieved during neck traction, worsening 
immediately after. She did seek spinal specialist opinion 
in August 2011, suffering from an intensive neck and left 
arm pain with sensitivity loss and transient motor deficit. 
The motor deficit would occur during her practice when 
she raised her arm toward the head for protection. Every 
time the guard was set, a sudden pain would appear with 
loss of power in the arm and hand, dropping both and 
dismounting her protection. This deficit would put her in 
further danger from a blow struck from her opponent to 
the head.

Treatment

The patient was told that the pain would eventually get 
better over time with a probable collateral of muscle atrophy 
in her left arm. Conservative treatment would at that point 
take her out of competition, may have generated atrophy in 
the arm and the loss of sponsorship. After considering risks 
and benefits of surgical- and non-surgical treatment, she 
decided on operative management so that she could compete 
in the next important championship in three months. The 
procedure of choice at that moment was cervical total 
disc replacement (TDR). The potential benefits of this 
treatment over traditional ACDF that had been considered 
was the motion preservation in a young and active patient. 
A posterior foraminotomy was considered, but the hernia 
was right anterior to the nerve root and that position would 
risk leaving herniated fragments from a posterior approach. 
Anterior approach would also avoid too much manipulation 
over nerves and spinal cord.

In early September, a C5-6 TDR with transverse neck 
incision from the right side was performed. During her 
surgery four steps were specially addressed:

1. Minimize collateral damage to longus coli: carefully 
mobilized so that the blades of the retractor fit. The muscle 
plane was also well developed.

2. Avoid damage to the endplates: No larger than No. 2 
curettes were used to remove cartilaginous endplate.

3. PLL Posterior Longitudinal Ligament was only partially 
resected: just enough to allow safe and complete removal 
of the disc fragment.

4. Select the largest dimension of foot plate and adequate 
height: until facets were parallel on radiographs. A 6.75 mm 
prosthesis was inserted in the C5-6 space and the patient 
was discharged the next day.

No adverse events were observed neither during the 
procedure nor during hospitalization.Figure 1: Pre-operative radiograph of cervical AP and profile.
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Three weeks after procedure, with a healed wound and 
a stable TDR (Figure 3 A-D) she was allowed to return to 
training along with a rehabilitation program. Three months 
after surgery the patient competed in the world champion 
winning a medal, losing only the title fight and at that time 
and more importantly, having no symptoms during and after 
that event.

The patient has completed seven years follow up, 
did not stop training, and has become a coach, a natural 

path of progression for a fighter. Up to this last follow-
up visit patient is symptoms free from arm, neck pain 
and has intact neurological exam. At the level C5-6 there 
was anterior calcification, but still allowing movement 
and without clinical relevance. The dynamic radiographs 
showed a ROM of 13º (Figure 3 E and F) and in physical 
exam there was full ROM in her neck. Although C4-5 
had slightly increased motion in flexion, the adjacent 
levels displayed preserved intervertebral disc height. No 
complications or adverse events related to the TDR were 
observed.

Figure 2:

Cervical MRI showing disk 
herniation in left C5-6 foramen 

(blue arrow).

Figure 3:

A-D) Post-operative dynamic 
cervical radiograph images showing 
a stable implant. E-F) Seven 
years post-operative dynamic 
cervical radiographs showing 
movement besides anterior 
calcification (blue arrow).
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Patient’s perspective

«This surgery made it possible for me to compete in my 
last top-ranking championship fights, allowed me to fulfill 
my contractual agreements which formed the base for my 
current business of running a gym and continue in the sport 
I love. I was invited to train to be a boxing coach in 2014, 
and I went on to be assistant coach to the University boxing 
team before taking on students at my own gym. I feel so 
grateful that I could carry on my fighter career long enough 
to gain so much experience that I can now pass on to others. 
Nobody would ever guess I have a disc replacement, I train 
hard and feel very well»!

Discussion

Cervical spine surgery in athletes is always a challenge 
because they push their bodies to the limit and beyond at 
all times. Optimal conditioning of their bodies is essential 
for their profession, sometimes dedicating their whole life 
for that purpose and involving complex relations with their 
families, friends, fans, sponsors and themselves. It is always 
a subject of discussion when is it safe for these patients to 
return to sports after cervical surgery. More data is present 
for the safer and standard ACDF for full contact sports, 
where return-to-sport criteria is almost like a consensus in 
a scenario where playing safe is almost a rule and aversion 
to risk is extreme.3,8 Literature shows however that for one 
level disease in a young patient without severe degenerative 
disease TDR may show better results compared to traditional 
ACDF but still a subject of study.9,10,11,1,2,13 In the case 
presented we have a professional fighter suffering from disc 
herniation on the left side at C5-6. When basics principles are 
followed and care is taken before, during and after surgery, 
TDR can be an excellent option of treatment over ACDF. 
It is not the first time or case where TDR is the option of 
choice over ACDF and decision must be shared with the 
patient and risks and benefits must be discussed. Literature 
showing athletes where TDR was performed didn’t include 
contact sports like fighting.14 It is the first published case of 
our knowledge that a professional female fighter was treated 
with TDR, a sport where sudden and violent blows are given 
to the head and an immense force is directed toward cervical 
spine structures. Although the findings, the results reported 
in this study should be interpreted considering the limitation 
that this is just a report of one case.

This is a case showing a patient where surgery in the 
cervical spine was performed with TDR over ACDF 
where patient could continue with her career without any 

symptoms after seven years of follow up. TDR may be 
considered in well-selected cases even for elite athletes.
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