
Ehlers-Danlos Syndrome in a College Tennis Athlete
Marisela Ines Benzo Gramcko, ATS 

Jason C. Craddock, EdD, ATC, LAT, CSCS
Florida Gulf Coast University, Department of Rehabilitation Sciences, Fort Myers, FL  USA

Abstract

Introduction

Etiology 

Treatment

References
De Paepe, A., Malfait, F. (2012) The Ehlers-Danlos syndrome, a disorder with many faces. 
Clinical Genetics, 82(1):1-11. Retrieved from https://onlinelibrary.wiley.com/doi/full/10.1111/j.1399-0004.2012.01858.x   
Engelbert, RH, Juul‐Kristensen, B, Pacey, V, de Wandele, I, Smeenk, S, Woinarosky, N, Sabo, 
S, Scheper, MC, Russek, L, Simmonds, JV. 2017. The evidence‐based rationale for physical therapy treatment of children, adolescents, and 
adults diagnosed with joint hypermobility syndrome/hypermobile Ehlers Danlos syndrome. Am J Med Genet Part C Semin Med Genet 175C: 
158– 167. Retrieved from 
https://onlinelibrary.wiley.com/doi/full/10.1002/ajmg.c.31545 
Ericson, W. B., Wolman, R. (2017) Orthopedic Management of the Ehlers-Danlos Syndrome. 
American Journal of Medical Genetics, 175(1). Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/28192621 
Hamonet, C., Ducret, L., Brock, I., Schatz, P. M., Horgues, M., Marie-Tanay, C. (2018) Dystonia 
and its Treatment in Ehlers-Danlos Syndrome. Journal of Alzheimer’s Parkinsonism and Dementia. 3(1): 026. Retrieved form 
https://scientonline.org/open-access/dystonia-and-its-treatment-in-ehlers-danlos-syndrome.pdf
Lodish H, Berk A, Zipursky SL, et al. (2000) Molecular Cell Biology. 4th edition. New York: 
W. H. Freeman; Section 22.3, Collagen: The Fibrous Proteins of the Matrix. Retrieved from: https://www.ncbi.nlm.nih.gov/books/NBK21582/ 
Malfait, F, Francomano, C, Byers, P, Belmont, J, Berglund, B, Black, J, Bloom, L, Bowen, JM, 
Brady, AF, Burrows, NP, Castori, M, Cohen, H, Colombi, M, Demirdas, S, De Backer, J, De Paepe, A, Fournel‐Gigleux, S, Frank, M, Ghali, N, 
Giunta, C, Grahame, R, Hakim, A, Jeunemaitre, X, Johnson, D, Juul‐Kristensen, B, Kapferer‐Seebacher, I, Kazkaz, H, Kosho, T, Lavallee, ME, 
Levy, H, Mendoza‐Londono, R, Pepin, M, Pope, FM, Reinstein, E, Robert, L, Rohrbach, M, Sanders, L, Sobey, GJ, Van Damme, T, Vandersteen, 
A, van Mourik, C, Voermans, N, Wheeldon, N, Zschocke, J, Tinkle, B. (2017). The 2017 international classification of the Ehlers–Danlos 
syndromes. American Journal of Medical Genetics Part C Semin Med Genet 175C: 8– 26. Retrieved from 
https://onlinelibrary.wiley.com/doi/full/10.1002/ajmg.c.31552 
National Institutes of Health (2019) Ehlers-Danlos syndrome. U.S. National Library of Medicine 
- Genetics Home Reference. Retrieved from https://ghr.nlm.nih.gov/condition/ehlers-danlos-syndrome#sourcesforpage
Parapia, L. A., Jackson, C. (2008) Ehlers-Danlos Syndrome – a historical review. British Journal 
of Haematology, 141(1). Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/18324963 
Shirley, E. D., Demaio, M., & Bodurtha, J. (2012). Ehlers-Danlos syndrome in Orthopaedics: 
etiology, diagnosis, and treatment implications. Sports health, 4(5), 394–403. doi:10.1177/1941738112452385
Sobey G (2015) Ehlers–Danlos syndrome: how to diagnose and when to perform genetic tests 
Archives of Disease in Childhood, 100:57-61. Retrieved from https://adc.bmj.com/content/100/1/57 

The treatment for EDS will vary depending on the 
presentations of each case. Normally, before diagnosing 
the syndrome, it is more relatable to treat the individual 
conditions. For example, if an individual is facing ankle 
instability, it would be treated with physical therapy. If the 
individual is facing a heart disease, the treatment would 
involve making the heart condition better and control it to 
the point it is safe for the individual to continue with daily 
activity. There are surgical and non-surgical treatments 
which a specialist will decide upon. 
In the case of the tennis athlete, her treatment for both 
heart conditions were surgical. She had surgery when she 
was a newborn due to the high risk of the disease. The 
multiple dystonia in her biceps brachii is controlled with 
Botox injections. The dystonia in the 4th and 5th digit of the 
hand is controlled with a brace; this means that she hold 
the tennis racket with only 3 digits. Lastly, her instability in 
the ankles have been a recurrent problem. Some of the 
moments she had ankle sprains; they were treated non 
surgically; however, she has had 2 surgeries in her right 
ankle, and 1 surgery in her left ankle. The decision of the 
surgery was made because a complete tear of the ATFL 
was present.

Ehlers-Danlos Syndrome is a group of connective tissue 
disorders which main cause is a mutation in the genome leading 
to a malformation in the collagen. When the collagen is 
malformed, it affects tissues such as skin, joints (ligaments and 
tendons), bones, blood vessels, and internal organs, creating 
pain, a lack of structure, instability, hypermobility, and fragility 
which makes the individual to be prone to injuries or other 
disorders/syndromes. There are 13 different subtypes of EDS 
that present in the genome as different mutations. The most 
common type is Hypermobile EDS or hEDS affecting athletes the 
most since it predispose them to injuries due to the hypermobility, 
instability, and fragility of the joint.

Background: Athlete is a female tennis athlete in College NCAA
Division III. She has a history of Ehlers-Danlos Syndrome (EDS)
and correlated diagnoses such as multifocal Dystonia, Wolff-
Parkinson-White syndrome, and Ventricular Septal Defect. The
history of the patient includes a heart surgery at the age of 12 and
two ankle surgeries on the left extremity during sophomore year in
high school. She reported to the AT room with ankle pain.
Evaluation revealed (+) anterior drawer and (+) Talar tilt. Referred
for MRI confirming Grade III ATFL and Deltoid ligament sprain.
She was put on a brace 24/7 for 4 weeks. She began
rehabilitation for 2 weeks and peroneal subluxation was found
during inversion isometrics. Continued rehabilitation for 4 weeks,
had surgery for a lateral reconstruction shortening the ligaments
anchoring it to bone reinforced with synthetic grafts. Additionally,
she had a peroneal reconstruction/ SPR repair tying the peroneal
tendons together. Treatment: After 9 days, she was removed from
the cast, sutures, and was placed in a non-weight bearing boot
and crutches. Athlete began regaining ROM, except inversion until
6 weeks postop. Then, she will transition to ASO brace and
regular shoes. From week 6 to week 12 postop she will begin low-
impact exercises. And after week 12 postop, she will have no
restriction for her rehabilitation. Uniqueness: Ehlers-Danlos
syndrome is an inherited connective tissue disorder that modifies
the collagen in the tissue and makes the it more elastic and
fragile. This syndrome can only be diagnosed by doing a complete
study of the genome sequence of the individual. After combining
elements in the athlete’s life such as being diagnosed with
Multifocal Dystonia, Wolff-Parkinson-White syndrome, Ventricular
Septal Defect, and multiple sprains in R ankle after surgery;
doctors concluded that she was eligible for Ehlers-Danlos
Syndrome. Thus, a complete genome study which was positive.
Conclusion: The athlete has suffered from the consequences of
Ehlers-Danlos Syndrome her entire life. This includes instability of
her ankles that caused the latest injury; ATFL and Deltoid ligament
tear. The surgery will take time to heal and she will be facing
several weeks of rehabilitation to regain ROM and strength on the
muscles related to the ankle. In the future, she will have more
stability on her ankles, and she will be able to go back to playing
tennis. Regarding the Multifocal Dystonia, her current medicine
prevents her body from spreading any further or to other muscles;
and, the treatment on her Biceps Brachii and Anterior Tibialis will
continue to be Botox injections, and on her 4th and 5th digits on
the hand will continue to be a brace that prevents the involuntary
contraction.

Ehlers-Danlos Syndrome is caused by a genetical mutations in 
at least 19 different genes. Depending on the mutations, the 
clinical presentations may vary determining which subtype of 
EDS the individual might have. Mutations in one or more genes 
encoding fibrillar collagen or enzymes involved in the synthesis 
of it are responsible for the presentation of EDS. The mutations 
can be created by the individual, which means it was not 
inherited by ancestors. However, most commonly, parents are 
carriers of the mutation, one or both parents have EDS, or one 
of the parents have EDS and the other one is a carrier. This 
means that if an individual is diagnosed with EDS, there is a big 
chance that the parents are carriers or have EDS. Since it is a 
commonly misdiagnosed syndrome, there is a chance that an 
individual has the syndrome and never know it. Therefore, their 
children are very likely to present it EDS.

The purpose of this case report was to introduce a female 
Division III tennis athlete who presented with multiple ankle 
sprains due to Ehlers-Danlos Syndrome. Patient has a history of 
Multifocal Dystonia, Wolff-Parkinson-White syndrome, and 
Ventricular Septal Defect. Ehlers-Danlos Syndrome is a 
connective tissue disorder that presents differently in every 
individual. Hypermobility is one of the presentations that creates 
instability within the joints; therefore, with case there were
multiple ankle sprains and instability affecting her athletic career. 
Due to the complexity of EDS, an overview of the syndrome will 
be presented.

Purpose Clinical Presentation 
EDS presents differently; however, most of them have 
correlated signs and disorders. The most common signs include 
excessive skin stretchiness by 73% of the cases and joint 
hypermobility by 96% of the cases in which some include small 
functionality of the impact absorption in the joints. Other 
manifestations include multiple pain, fatigue, sleep disorders, 
motor proprioception disorders, dystonia, skin fragility, 
dysautonomia, hemorrhagic tendency, respiratory dysfunction, 
cutaneous hypersensitivity, disorder relating auditory, olfactory, 
vestibular and binocular functionality, digestive disorders, oral 
disorders, bladder-sphincter disorders, dyspareunia, obstetric, 
and cognitive disorders. As well as abnormal bruising and 
bleeding, unexplained vessel rupture or dissection, tissue 
fragility, atrophic scarring or skin hyperextensibility, symptomatic 
joint hypermobility, dislocations, recurrent sprains, hollow organ 
rupture, cardiovascular diseases or syndromes, translucent skin, 
dystonia, and scoliosis. 
The tennis athlete’s presentation included multifocal dystonia in 
her hamstring, biceps brachialis, and 4th and 5th digit of the 
hand. Cardiovascular syndromes such as Wolff-Parkinson-
White syndrome and Ventricular Septal Defect which include 2 
different holes in the septum. She also presented hypermobility 
in her joints as well as instability that lead her to have multiple 
sprains (Grade I, II and, II) in both her ankle. 

Diagnosis 
EDS is misdiagnosed or not diagnosed at all because it can 
present as other disorders or injuries that are not correlated one 
to another in the moment. When EDS is suspected, the first step 
is to collect a complete medical history, and physical 
examination. Cardiovascular and family history should be 
included. In case of positive EDS in the family, a complete 
genome study should be done. A blood sample or skin biopsy 
can be used for the study of the genome.
The tennis athlete was born with 2 different heart problems, 
later, she continued to have multiple problems if instability in her 
joints, and multifocal dystonia. When the doctors put all the 
signs together, they concluded that she was eligible to have a 
complete study of her genome. This led to a positive for EDS.

Conclusion
Ehlers-Danlos Syndrome is mainly inherited by parents 
that present the syndrome or are asymptomatic carriers. 
EDS subtypes differ from one to another by different 
mutations that at the same time shows different clinical 
presentation. Depending on the signs and symptoms 
presented, the treatment can be focused directly to them; 
however, some of the signs can be life threatening 
disorders that involve the life of the organs. In case of 
sports, it is necessary to be precautious because 
individuals with EDS are more likely to get injuries than 
people without EDS. 
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