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RESUMO

Introducéao: Apresentamos uma andlise descritiva das lesdes de ténis entre os atletas que participam no Porto Open,
um torneio jogado no exterior, em piso rapido e que se insere na categoria ATP 125 do circuito mundial de ténis. Este
estudo tem como objetivo fornecer informacdes sobre padrées de lesdes, prevaléncia e potenciais fatores de risco
especificos associados a pratica desportiva de ténis.

Meétodos: Realizamos um estudo observacional retrospetivo para analisar as lesdes relacionadas com o ténis entre os
atletas participantes no Porto Open 2023.

Resultados: O estudo incluiu 50 atletas do género masculino de 20 nacionalidades diferentes, sendo as nacionalidades
portuguesa (n=13; 26%]) e francesa (n="12; 24%]) as mais frequentes.

Concluséo: Através da avaliacdo do tipo de lesées, principais regides do corpo afetadas e os mecanismos de leséao,
este estudo procura promover a implementacéo de estratégias de prevencéao de lesdes e consequente o bem-estar
dos atletas.
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ABSTRACT

Introduction: The article presents a descriptive analysis of tennis injuries among athletes participating in the Porto
Open, an outside, hard court tournament encompassed within the ATP 125 category in the tennis circuit. This study
aims to provide insights into injury patterns, its prevalence, and potential risk factors.

Methods: \We conducted a retrospective observational study to analyze tennis-related injuries among athletes
participating in the Porto Open 2023.

Results:The study included 50 male athletes from 20 different nationalities, with Portuguese (n=13; 26%) and French
(n=12; 24%]) nationalities being the most frequent.

Conclusion: Through an examination of the different types of injuries, affected anatomical regions, and injury
mechanisms, this analysis aims to provide pertinent insights to enhance injury prevention strategies and promote the
overall well-being of athletes.
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INTRODUCTION

Tennis injuries, particularly in high-stakes tournaments like the
Porto Open, an ATP (Association of Tennis Professionals) 125
category tennis tournament, have garnered attention due to
their potential impact on player performance and well-being."?

This research investigates injury patterns, affected ana-
tomical regions, and the sociodemographic characteristics
of athletes participating in the tournament, addressing the
need for tailored prevention strategies. Objectives include
analyzing injury prevalence among Porto Open athletes and
developing evidence-based strategies to enhance safety and
performance. By highlighting injury dynamics within this spe-
cific context, our goal is to optimize the health and perfor-
mance of athletes.

MATERIAL AND METHODS

We conducted a retrospective observational study to ana-
lyze tennis-related injuries among athletes participating in
the Porto Open 2023. Participants eligible for inclusion
were athletes who actively participated in the Porto Open
tournament held from July 31 to August 06, 2023. Injury
data, along with sociodemographic information, were col-
lected from medical and physiotherapeutic records, tour-
nament reports and official ATP site records. Statistical
analysis, conducted by an independent researcher, included
descriptive statistics and was performed using SPSS Statis-
tics v26 software. Participant confidentiality and data pro-
tection were strictly adhered to.

RESULTS

The study included 50 male athletes from 20 different na-
tionalities, with Portuguese (n=13; 26%]) and French (n=12;
24%)] nationalities being the most frequent. Findings from
the research indicate that the participants had an average
age of 26 years, with a standard deviation of 4 years. Addi-
tionally, the median ATP ranking of the participants at the
time of the tournament was 356, with an interquartile range
(IGR) of 335.

In the context of this tournament, a total of 42 injuries were
identified. The most common injury documented was grade
1 lower extremity muscle injuries, in Munich classification,
characterized by tightness and cramping but without actual
fiber damage, corresponding to 52% (n=22] of the injuries.

For instance, there were 12 (29%) shoulder joint complex-
-related injuries and 8 ankle ligament injuries (n=19), re-
spectively, identified.

Moreover, one medical intervention was required after a
physically demanding match due to a case of extreme and
generalized exercise-associated muscle cramping. In fact, it
was effectively resolved through a comprehensive approach
involving stretching, cooling techniques, oral hydration, and
the addition of sodium chloride (NaCl). Notably, there was no
necessity for intravenous fluid infusion. Following a period of
rest, reinforced hydration, and a balanced diet, the athlete
exhibited total recovery, able to play on the subsequent day.
This instance underscores the importance of prompt and
well-rounded medical responses to address specific chal-
lenges encountered by athletes during the tournament.

DISCUSSION

Tennis, renowned for its high-energy and physically demand-
ing nature, exposes athletes to a range of injuries, which may
arise as acute trauma or from overuse, with significant im-
pacting in athletes’ performance.” The tennis court provides
the setting for players to undergo rapid accelerations, sud-
den decelerations, swift changes of direction, and powerful
strokes, creating an environment that predisposes players
to various paotential injuries.

At the Porto Open, the retrospective cohort study highlights
the prevalence of injuries due to specific characteristics in-
herent in the sport. So, lower extremity injuries occur of-
ten due to the sport’s frequent abrupt bursts of speed and
rapid changes in direction. Shoulder joint complex-related
pathology commonly results from the repetitive overhead
movements,® such as serves and volleys, and ankle ligament
injuries often arise from quick lateral movements, pivoting,
or sudden stops.”

In recent years, tennis has witnessed a paradigm shift in
its approach to injury prevention.” Thus, the implementation
of evidence-based preventive measures, such as advanced
training and conditioning, a well-structured tournament
schedule, biomechanical analysis, injury surveillance sys-
tems, player education, sports science and technology, nu-
trition and hydration, and psychological well-being, is critical.

Tennis places rigorous demands on the body, requiring
players to move swiftly across the court, execute powerful
strokes, and engage in intense rallies.* Research studies
have consistently shown that athletes who undergo an ad-
vanced training and comprehensive conditioning programs
are less prone to injuries.*® These programs are meticu-
lously designed to enhance athletes’ physical fitness, agility,
strength, and flexibility, representing a fundamental aspect
of injury prevention in tennis.®
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The strategic planning of an annual tournament schedule
by players and their technical team is crucial in ensuring a
well-paced and injury-conscious approach in tennis. Also the
choice of tournament structure and scheduling significant-
ly impacts injury rate."®’ Ensuring adequate rest time be-
tween games, is fundamental, yet it can be challenging, espe-
cially during the early phases of the tournament due to the
increased frequency of games and the resulting demands
on the players. This strategic approach has a recognized
impact on reducing the incidence of overuse injuries.

Additionally, different playing surfaces, including clay, grass,
and hard courts, possess distinctive characteristics, with
specific challenges to athletes, that influence gameplay and
the types of injuries that are more probable to occur® Clay
courts, due to their softer composition, result in a lower in-
cidence of impact-related injuries. However, it can challenge
players, especially with sudden stops and changes in direc-
tion, often causing ankle sprains and muscle strains. On the
other hand, hard courts provide a consistent bounce and a
faster pace, factors that contribute to a higher likelihood of
overuse injuries, particularly in the lower extremities. Stress
fractures and patellar tendinopathy are among the most
common injuries observed in players competing on hard
courts due to the repetitive and forceful nature of move-
ments required on this surface. Moreover, grass courts, dis-
tinguished by their unique, often irregular, and unpredictable
surface, present distinctive challenges, with ankle sprains
being the most frequent injury among players competing on
grass surface.®'® Furthermore, proper court maintenance
is crucial to ensure the integrity and safety of players, espe-
cially on grass courts, where surface uniformity and stability
play a pivotal role in injury prevention.

Furthermore, biomechanical analysis has garnered atten-
tion in injury prevention' by allowing coaches, physicians,
and physiotherapists to analyze every aspect of a player’s
technique. This process, powered by advanced technolo-
gy such as high-speed cameras and mation capture sys-
tems,'®'® involves the meticulous examination of an ath-
lete’'s movements and techniques, enabling analysis not only
for optimizing movement efficiency, force distribution, and
technical enhancement, but also for identifying potential
sources of injuries.’® Advanced sports science and technolo-
gy have revolutionized injury prevention in tennis.'® Athletes
now benefit from wearable'® fitness trackers that provide
realtime data on heart rate, fatigue levels, and sleep pat-
terns.'® This information guides the development of tailored
training and recaovery plans, ensuring athletes train or com-
pete when their bodies are primed for optimal performance.
Furthermore, tennis tournaments have increasingly utilized
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advanced sports science labs to assess players’ physio-
logical profiles. This allows for the creation of personalized
training and recovery strategies that enhance performance
while mitigating injury risk.

The athletes’ comprehension of the importance of proper
warm-up and cooldown routines assists in recognizing early
signs of injury and seeking immediate medical aid when nec-
essary. Furthermore, as they gain knowledge on injury pre-
vention techniques, emphasizing proper techniques and the
importance of rest and recovery, it empowers them to active-
ly protect themselves both on and off the court.”” Nutrition
and hydration play a pivotal role in injury prevention for tennis
athletes."” Maintaining a balanced diet is essential for muscle
recovery and overall health, particularly during high-intensity
tournaments. Inadequate hydration can lead to issues such as
exercise-associated muscle cramping (EAMC), as evidenced
in the Porto Open, impacting an athlete’s performance and
well-being on the court. So that, nutritionists and dietitians col-
laborate closely with players to develop individualized nutrition
plans tailored to their specific needs. These plans encompass
the intake of essential nutrients, vitamins, and minerals that
support muscle repair and overall well-being.'®'® Further-
more, mental health and psychological well-being are increas-
ingly recognized as crucial components of injury prevention®
in tennis since the psychological stress, anxiety, and pressure
of competitive sports can significantly contribute to increased
injury risk.202' Hence, sports psychologists significantly con-
tribute to enhancing athletes’ mental well-being, fostering
mental resilience, emotional control, and self-confidence,?>22
ultimately leading to improved performance and overall
health.24 Moreover, injury prevention should not be limited to
professional athletes. Ensuring the well-being and education
of young players is crucial for the future sustainability and
prosperity of the sport. Efforts to educate young athletes and
their parents about proper training techniques, injury preven-
tion, and the importance of balanced physical and mental de-
velopment are crucial for building a healthy and sustainable
tennis community. These initiatives aim to establish lifelong
habits of safe and effective training, creating a foundation for
aspiring tennis players to enjoy the sport while reducing the
risk of injuries throughout their tennis journey.

CONCLUSION

In summary, the Porto Open 2023 study highlights the prev-
alence and patterns of tennis-related injuries among male
athletes from various nationalities. The incidence and impact
of injuries in tennis have prompted a remarkable evolution
in the approach to injury prevention. Tennis injury preven-
tion strategies, including advanced training, biomechanical



analysis, player education, sports science and technology,
nutrition, hydration, and psychological well-being, have be-
come critical components of the sport.

These comprehensive measures not only reduce the risk
of injuries but also enhance athletes’ overall performance,
longevity, and quality of life. Furthermore, extending injury
prevention efforts to youth generations ensures the sus-
tained growth of the sport. So tennis injury prevention is not
merely a set of strategies; it represents an investment in
the well-being and success of athletes. By prioritizing injury
prevention, tennis not only mitigates physical risks but also
secures its place as a dynamic and enduring sport enjoyed
by athletes of all ages and backgrounds.

Responsabilidades Eticas

Conflitos de Interesse: Os autores declaram a inexisténcia
de conflitos de interesse na realizacéo do presente trabalho.
Fontes de Financiamento: N&o existiram fontes externas
de financiamento para a realizacdo deste artigo.
Confidencialidade dos Dados: Os autores declaram ter se-
guido os protocolos da sua instituicéo acerca da publicacdo
dos dados de doentes.

Protecéo de Pessoas e Animais: Os autores declaram que
os procedimentos seguidos estavam de acordo com os re-
gulamentos estabelecidos pela Comissao de Etica respon-
savel e de acordo com a Declaracdo de Helsinquia revista
em 2013 e da Associacdo Médica Mundial.
Proveniéncia e Revisdo por Pares: Ndo comissionado; revi-
sao externa por pares.

Ethical Disclosures

Conflicts of Interest: The authors have no conflicts of inter-
est to declare.

Financing Support: This work has not received any contribu-
tion, grant or scholarship

Confidentiality of Data: The authors declare that they have
followed the protocols of their work center on the publica-
tion of data from patients.

Protection of Human and Animal Subjects: The authors de-
clare that the procedures followed were in accordance with
the regulations of the relevant clinical research ethics com-
mittee and with those of the Code of Ethics of the World Med-
ical Association (Declaration of Helsinki as revised in 2013).
Provenance and Peer Review: Not commissioned; exter-
nally peer reviewed.

Declaracao de Contribuicao
MMG: Responsavel pelo conteudo intelectual, concecéo e
desenho do estudo, interpretacao dos dados e redacéo do

artigo, recolha e analise dos dados e pela revisdo critica do
conteudo.

ATV; DS; FC e JB: Responsavel pela concecdo e desenho
do estudo, interpretacdo dos dados e pela revisdo critica
do conteudo.

Todos os autores aprovaram a versao final a ser publicada.

Contributorship Statement

MMG: Responsible for the intellectual content, conception
and design of the study, interpretation of the data and wri-
ting of the article, collection and analysis of the data and
critical revision of the content.

ATV; DS; FC and JB: Responsible for the conception and
design of the study, interpretation of the data and critical
revision of the content.

All authors approved the final version to be published.

References

1. Halim V PH. The most common injuries in tennis players
and prevention strategies: a literature review. Orthop
J Sports Med. 2023;11:2325967121500874. doi:
10.1177,/2325967121500874

2. Dines JS, Bedi A, Wiliams PN, Dodson CC, Ellenbecker TS, Altchek DWWV,
et al. Tennis injuries: epidemiology, pathophysiology, and treatment. J Am
Acad Orthop Surg. 2015;23:181-8. doi: 10.5435/JAA0S-D-13-00148.

3. Alrabaa RG, Lobao MH, Levine WN. Rotator cuff injuries in ten-
nis players. Curr Rev Musculoskelet Med. 2020;13:734-47. doi:
10.1007,/s12178-020-09675-3.

4. Kilit B, Arslan E. Effects of high-intensity interval training vs. on-
-court tennis training in young tennis players. J Strength Cond Res.
2018;33:188-86. doi: 10.1518,/JSC.0000000000002766.

5. Pas H, Bodde S, Kerkhoffs G, Pluim B, Tiemessen IJH, Tol JL, et al. Sys-
tematic development of a tennis injury prevention programme. BMJ
Open Sport Exerc Med. 2018;4:e000350. doi: 10.1136/bmjsem-
-2018-000350.

6. Reid M, Schneiker K. Strength and conditioning in tennis: current
research and practice. J Sci Med Sport. 2008;11:248-56. doi:
10.1016/jjsams.2007.05.002.

7. Emery CA, Pasanen K. Current trends in sport injury prevention.
Best Pract Res Clin Rheumatol. 2019;33:3-15. doi: 10.1016/].
berh.2018.02.009.

8. Pluim BM, Jansen MGT, Williamson S, Berry C, Camporesi S, Fagher
K, et al. Physical demands of tennis across the different court surfa-
ces, performance levels and sexes: a systematic review with meta-
-analysis. Sports Med. 2023;53:807-36. doi: 10.1007/s40279-
-022-01807-8.

9. Starbuck C, Damm L, Clarke J, Carre M, Capel-Davis J, Miller S, et
al. The influence of tennis court surfaces on player perceptions and
biomechanical response. J Sports Sci. 2016;34:1627-36. doi:
10.1080,/02640414.2015.1127988.

10. Damm L, Low D, Richardson A, Clarke J, Carre M, Dixon S. The ef-
fects of surface traction characteristics on frictional demand and
kinematics in tennis. Sports Biomech. 2013;12:389-402. doi:
10.1080/14763141.2013.784799.

11. Elliott B. Biomechanics and tennis. Br J Sports Med. 2006;40:392-6.
doi: 10.1136/bjsm.2005.023150.

12. Lester M, Peeling P, Girard O, Murphy A, Armstrong C, Reid M. From The
Ground Up: Expert Perceptions of Lower Limb Activity Monitoring in Ten-
nis. J Sports Sci Med. 2023;22:133-41. doi: 10.52082/jssm.2023.133.

13. de Sierra CVG Estevez-Cid F, Cuenca-Castillo JJ. High-Definition Video
Recording: Taking Sport Technology to the Operating Room. Thorac
Cardiovasc Surg. 2018;66:667-9. doi: 10.1055/s-0038-1661374.

Orthopaedic Spot janeiro/marco 9 27



14. Eygendaal D, Rahussen FT, Diercks RL. Biomechanics of the elbow
joint in tennis players and relation to pathology. Br J Sports Med.
2007;41:820-3. doi: 10.1136/bjsm.2007.038307.

15. Kramberger |, Filipcic A, Germic A, Kos M. Real-Life Application of a
Wearable Device towards Injury Prevention in Tennis: A Single-Case
Study. Sensors. 2022;22 4436. doi: 10.3390/s22124436.

16. Rigozzi CJ, Vio GA, Poronnik P. Comparison of grip strength, forearm
muscle activity, and shock transmission between the forehand stroke
technique of experienced and recreational tennis players using a
novel wearable device. Sensors. 2023;23:5146. doii 10.3390/
s231151486.

17. Ranchordas MK, Rogersion D, Ruddock A, Killer SC, Winter EM. Nu-
trition for tennis: practical recommendations. J Sports Sci Med.
2013;12:211-24.

18. Bonilla DA, Boullosa D, Del Coso J. Advances in nutrition, dietary supple-
ments and ergogenic AIDS for athletic performance: trends and future
prospects. Nutrients. 2023;15 :22486. doi: 10.3390,/nu15102246.

189. Thomas DT, Erdman KA, Burke LM. Position of the Academy of Nu-
trition and Dietetics, Dietitians of Canada, and the American College
of Sports Medicine: Nutrition and Athletic Performance. J Acad Nutr
Diet. 2016;116:501-28. doi: 10.1016/j.jand.2015.12.0086.

20. Haugen E. Athlete Mental Health & Psychological Impact of Sport Inju-
ry. Oper Tec Sports Med. 2022;30: 150898.

2. Souter G, Lewis R, Serrant L. Men, mental health and elite sport: a nar-
rative review. Sports Med Open. 2018;4:57. doi: 10.1186,/s40798-
-018-0175-7.

22. Lochbaum M, Stoner E, Hefner T, Cooper S, Lane AM, Terry PC. Sport
psychology and performance meta-analyses: A systematic review of
the literature. PLoS One. 2022;17:e0263408. doi: 10.1371/journal.
pone.0263408.

23. Collins D, Winter S. Psychological models in sport psychology: A
preliminary investigation. Eur J Sport Sci. 2020;20:1235-44. doi:
10.1080/17461391.2019.1694588.

24. di Fronso S, Budnik-Przybylska D. Special issue: sport psychology inter-
ventions for athletes’ performance and well-being. Int J Environ Res
Public Health. 2023;20 :3712. doi: 10.3390/ijlerph20043712.

28 &' Orthopaedic Spot janeiro/marco



	_Hlk4599871
	_Hlk30525133
	_Hlk4599528

