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Dr Javier Maquirriain qualifi ed in 1986 from Buenos Aires Univer-
sity Medical School and went on to complete training as a sports 
physician and orthopaedic surgeon. His PhD thesis was devoted to 
“Endoscopic Surgery for Achilles Tendinopathy”.

In 1998 he was appointed the Medical Director of the Argentine 
Tennis Association and continues to combine these duties with his 
busy orthopaedic practice. He is the team doctor for the Davis Cup, 
Fed Cup and Argentina Olympic tennis teams and has a keen inter-
est in the Junior Development program.

For the last ten years, he has been based at the High Performance 
National Sports Centre in Buenos Aires (CeNARD) where he is 
the chief of the Orthopaedic and Sports Medicine Research Depart-
ment. His research interests are overuse injuries (tendinopathies, 
stress fractures), arthroscopic surgery and anti-doping education.

He has had a passion for tennis since the age of 7 and competed as 
the top ranked junior in Argentina. He attended his fi rst STMS 
International Conference in Melbourne (12-14 January, 1996) and 
has attended every STMS international meeting since that date. He 
was elected to the STMS Board in Rome (3 December 2000) and 
has been a regular contributor to the STMS Journal.

A word of 
thanks to 
our peer 

reviewers

We would like to extend our thanks to all the individuals below 

who have reviewed manuscripts. Th ey are an essential part of the 

publication process and we deeply appreciate their help.

Anthony Bedford
Sara Brown
Miguel Crespo
Todd Ellenbecker
Neeru Jayanthi
Stefan Koehn
Javier Maquirriain
Maarten Moen
Michelle Pain
Rogerio Silva
Patrick Tobin
Bert J.G. van Weelde
Gary Windler

I n t r o d u c i n g  t h e  n e w  e d i t o r :  D r  J a v i e r  M a q u i r r i a i n

Med Sci Tennis 2008;13(3):37



38

Th e Argentine Tennis Association (AAT)’s Sports Medicine 
Department organised a Symposium “Social drugs in sports” in 
conjunction with the National Drug Prevention Department 
(SEDRONAR). Th e meeting was held in Buenos Aires on June 
26th in support of the “international day against drug abuse and 
illicit traffi  cking” (United Nations). 
Th e Symposium was opened by Dr. José Ramón Granero (SE-
DRONAR Director) whose introductory address stressed the 
importance of good practice and communication in sport for pre-
venting drug abuse in young athletes. Afterwards, Dr. Heriberto 
Raggio (President of the Anti-doping Commission for the AAT) 
emphasised the commitment of the AAT against doping, and 

How they affect players´ health and performance 

Why they are the number 1 cause of doping 

offences in tennis

C o n f e r e n c e  r e p o r t

Javier Maquirriain
Med Sci Tennis 2008;13(3):38

Social drugs 
in sports

outlined the objectives and recent achievements of its anti-doping 
programme. Dr. Javier Maquirriain (Medical Director of the 
AAT) closed the fi rst session with a presentation analysing the 
Argentine doping cases and outlining a scientifi c study revealing 
that social drugs are the main cause of doping off ences in profes-
sional tennis. His lecture fi nished with a plea for an integral 
human approach in the development junior tennis players. 
Th e second session started with “Current strategies for social 
drug prevention” by Karina Casal (Prevention Dept. SEDRO-
NAR) followed by “Early detection of drug abuse: the role of 
parents and coaches” by Dr. Jorge Rocco (Psychiatrist SEDRO-
NAR). Both presentations, from an anthropological point of 
view, captured the attention of the large audience. Dr. Carlos 
Dángelo (Antidoping Advisor SEDRONAR) presented the 
“Ethical issues of doping” and an interesting debate between 
speakers and attendants closed the educational meeting.
Finally, Dr. Carlos Dángelo was honoured by the AAT Medical 
Department for his “ethical practice, scientifi c contribution and 
tireless eff ort against doping”. Th is meeting also served to sign a 
Cooperation Contract between the AAT and SEDRONAR in 
order to enhance prevention activities against doping and social 
drug abuse in tennis players.
Sponsorship: the Symposium was supported by Tafi rol™ (Sidus 
Laboratory), Grip™ (Tennis Magazine) and Tennis Point Academy. 

From left to right: Dr. Jose R. Granero, Dr. Mario Fiorentino, 
Dr. Carlos Dangelo and Dr. Javier Maquirriain.

C o n f e r e n c e  a n n o u n c e m e n t

Dear Colleague,

You are kindly invited to participate in 
our 4th 3-day International Congress 
from April 7-9, 2009 on “Rehabilita-
tion: Mobility, Exercise & Sports”. 
As always, the Congress will be held in 
the main building of the VU Univer-
sity Amsterdam, Th e Netherlands. It is 
indeed the fourth time since 1991 this 
congress is organized by the Faculty of Hu-
man Movement Sciences, and it stresses the 
strong and natural link between the fi elds of 
rehabilitation and human movement scienc-
es, both in theory and practice! Th e theme of 
the 4th congress underlines the developments 
taking place in our research since 1991: from a 
strongly manual wheelchair oriented focus back 
then, towards the much broader perspective of 
mobility restoration, active lifestyle, exercise, training and sports 
in the context of rehabilitation practice today.

Th e internationally renowned experts in the fi eld of 
rehabilitation, mobility, exercise and sports Maria 
Hopman, Walter Frontera, Rory Cooper, Dudley 
Childress, Yves Vanlandewijck, Mark Nash, Vicky 
Goosey-Tolfrey, Karin Gerrits and Ivo van Hilvoorde 
have accepted the invitation to present their views 
on the current state-of-the-art on diff erent topics in 
rehabilitation and human movement sciences.
Clinicians and other professionals from rehabili-
tation, human movement and exercise sciences, 
as well as researchers in (wheeled) mobility, ex-
ercise and adapted sports are invited to submit 
abstracts and present their work and/or attend 
and participate in the congress.
Don’t miss it!

Lucas HV van der Woude, 
Chair of the 

Organizing Committee
4th State-of-the-Art Congress:
Rehabilitation: Mobility, 
Exercise & Sports

4th International State-of-the-Art Congress: Rehabilitation: Mobility, Exercise & Sports Amsterdam, April 7-9, 2009
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For registration, general information, 

abstract submission or exhibition, 

sponsoring, and hotel accommodation, 

please refer to:

www.move.vu.nl/links/rehabmove2009

Deadline for abstract submission: 

December 1st, 2008
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This brand new section of the journal discusses four of the most recent tennis medicine-related articles. 

These articles are chosen by screening PubMed with the search term “tennis”. The most interesting and 

revolutionary papers are then selected for analysis. For each article a brief overview is given of the hy-

potheses, methodology, results and conclusions. The information presented is intended to be concise but 

informative, giving the reader quick access to knowledge. Have fun reading the Tennis Medicine Update!

Maarten Moen
Med Sci Tennis 2008;13(3):39-41

Zeisig E, Fahlström M, Ohberg L, Alfredson H. Br J Sports Med 2008;42:267-271 

Placzek R, Drescher W, Deuretzbacher G, Hempfi ng A, Meiss L. J Bone Joint Surg Am 2007;89(2):255-260

Tennis Medicine Update

Background:
Injection of polidocanol, a sclerosing agent, has been used to 
treat diff erent kinds of chronic tendinopathy. A pilot study using 
polidocanol in tennis elbow showed promising results.

Research questions:
Does intratendinous injection of polidocanol in tennis elbows 
lead to better clinical outcome than intratendinous injection of 
lidocaine and adrenaline?

Methodology:
Subjects: 16 males and 16 females with complaints of tennis el-
bow for more than three months. Experimental procedure: Sub-
jects were randomly assigned to either injection with polidocanol, 
or with lidocaine and adrenaline, in a double blinded design and 
followed-up for twelve months. At three months follow-up, a 
cross over option was off ered to the lidocaine and adrenaline 
group for additional polidocanol injection.
Measure of outcome: Satisfaction with treatment (yes/no), elbow 
pain during activity (visual analogue scale (VAS)) and maximal 
voluntary grip strength.

Main fi ndings:
In the polidocanol group, nine patients had an additional injec-
tion and seven patients in the lidocaine and adrenaline group 

Background:
Several previous studies have investigated the eff ect of botulinum 
toxin A, a blocker of the neuromuscular end plate, on the com-
plaint of tennis elbow. Th e conclusions of these studies were varied.

Research questions:
Is injection of botulinum toxin A into the proximal forearm exten-
sor muscles superior to placebo in the treatment of tennis elbow?

A b s t r a c t s

Pain relief after intratendinous injections in patients with tennis elbow - results of a randomized study

Treatment of chronic radial epicondylitis (tennis elbow) with botulinum toxin A

>>

crossed over to polidocanol. At three months no diff erences 
were noted in patient satisfaction, grip strength and VAS score. 
At twelve months also no diff erences occurred between the two 
groups in these outcome measures.

Conclusions:
Intratendinous injections with polidocanol, and lidocaine and 
adrenaline, for tennis elbow have the same short term and long 
term results concerning patient satisfaction, elbow pain during 
activity and maximum voluntary grip strength.      

VAS score during follow-up

No signifi cant diff erences between polidocanol and lidocaine + adrenaline in VAS score

Methodology:
Subjects: 132 patients from 16 study centres were included. Inclu-
sion criteria were complaints for more than four months and that 
more than three diff erent conservative interventions had been 
tried without success. 
Experimental procedure:  Th e patients were randomly divided 
into two groups. One group received one botulinum toxin A 
injection and the other group received one placebo injection in a 
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double blinded procedure. 
Measure of outcome:  Two Visual Analogue Scales (VAS) scores 
were recorded, one for continuous pain, the other for maximal 
pain. Grip strength and patient satisfaction were also measured. 
Follow-up examinations were performed at two, six, twelve and 
eighteen weeks. 

Main fi ndings:
A signifi cant diff erence was found in VAS scores for continuous 
pain between injection of botulinum toxin A and placebo after 6 
and 18 weeks (p= 0.010 and p= 0.035).
Patient satisfaction was signifi cantly higher in the botulinum 
group. No signifi cant diff erence was found for maximal pain dur-
ing 48 hours or fi st closure strength.     

Conclusions:
Botulinum toxin A signifi cantly decreases continuous pain in 
tennis elbow. Maximal pain is not aff ected.  

VAS score for continuous pain during follow-up 

Lobjois R, Benguigui N, Bertsch J, Broderick MP. Exp Brain Res 2008;184(4):457-468

Background:
Little research has been conducted about how older adults 
perform in time-constrained collision-avoidance situations. Prob-
ably sporting activity could have a positive infl uence on collision 
avoidance ability. Few studies have examined the eff ect of physical 
activity on the ability to respond to a moving object.    

Research questions:
Does age infl uence collision avoidance capacity and does sporting 
activity (tennis) aff ect this capacity?

Methodology:
Subjects: 48 male volunteers between the ages of 20 and 30, 
60 and 70, and 70 and 80 years. Equal numbers of men were 
selected for playing tennis and not playing tennis. Tennis playing 
subjects were required to have played for at least 10 years 2 to 4 
hours a week.  
Experimental procedure: A boxcar with wheels that could be 
moved on a track, as well as a runway with light emitting diodes 
(LEDs) perpendicular to the track, was constructed. Th e subject 
was asked to push the boxcar after the fi rst LEDs were lit. Th e 
subject had to make the decision if the boxcar could arrive faster 
at the end of the track when pushed than the LEDs did. If so, the 
subject had to push the boxcar, if not the subject had to withhold 
the boxcar. Th e LEDs were activated with diff erent and various 
speeds. Th e testing session consisted of a block of 45 trials.
Measure of outcome: Correct responses (the boxcar arrived before 
the LEDs), collisions (the boxcar arrived later at the end of the 
track than the LEDs) and missed opportunities (the boxcar 
could have been pushed on the track, but the subject withheld) 
were counted.     

Collision avoidance behaviour as a function of aging and tennis playing

Conclusions:
Tennis players made signifi cantly fewer collisions than non-ten-
nis players in all age groups. Th e number of missed opportunities 
between the two groups was equal. Increased age led to more 
collisions and missed opportunities in both groups.

Main fi ndings:

Number of collisions for diff erent age groups for players and 
non-players.

>>



Working in the Netherlands as a fi nal year registrar in Sports Medicine, Maarten 
Moen provides medical support for the Siemens Open Challenger tournament. 
His main interests in medicine and tennis medicine are in bone overload and mus-
cle injury. He is currently working on randomised controlled trials in these fi elds. 
Maarten is a tennis player and coach. In 2004 he gained experience working 
at the IMG Bollettieri Tennis Academy. He is now based in his home town of 
Amsterdam.  
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Banzer W, Rosenhagen A, Vogt L. Br J Sports Med 2008;42:152-154

Background:
Playing tennis demands anaerobic as well as aerobic capacity. Th e 
relationship between exercise capacity and performance has not 
been studied in tennis before. 

Research questions:
What is the relationship between season preparation VO2max 
and the following year’s entry ranking for a single top ATP tennis 
player?

Methodology:
Subjects: Th e researchers examined one top ATP singles baseline 
player with a maximal treadmill test every year around the same 
time in December in a prospective case report. 
Experimental procedure: Th e treadmill tests were started at 8,5 
km/h and increased every 4 minutes with 1,5 km/h. VO2max 
was measured for the last 30 seconds of the fi nal stage using a 
mobile indirect calorimetry system. Ranking was obtained from 
the ATP end year ranking list. 
Measure of outcome: Season preparation VO2max values and 
ATP end year ranking.

Main fi ndings:
Cross correlation analysis indicated a strong inverse relationship 
between VO2max and ATP end year ranking. 

Conclusions:
In this case report a good correlation was described between the 
season preparation VO2max and the end year ranking of a base-
line tennis player. If this correlation exists in other players and in 
players with diff erent playing styles is yet to be determined.    

Tennis ranking related to exercise capacity

Number of collisions for diff erent age groups for players and 
non-players.



Journal of Science and 
Medicine in Sport: 

heat stress in sport
In January 2008, the Journal of Science and Medicine 
in Sport produced a special issue looking at the hot 
topic (excuse the pun) of heat stress in sport. Co-
edited by John Brotherhood and Tim Noakes the 
articles within it, contained some original research 
in this area, as well as giving an overview of the cur-
rent scientifi c knowledge and areas where further 
research was necessary. 

Given the frequency with which tennis is often 
played in hot and sometimes humid conditions 
there are some important points to be learned 
from the articles.

Both John Brotherhood and Tim Noakes set 
the scene with their editorials. John points 
out that in 2001, when Sports Medicine 
Australia (SMA) released a national policy 
entitled “Preventing Heat Illness in Sport” 
they recommended that at a wet bulb globe 
temperature greater than 28 degrees Cel-
sius, sporting events or activities requiring 
moderate to intense exercise should be 
postponed or cancelled. Th e Queensland 
branch of SMA pointed out that if this 
directive was followed no responsible 
sporting agency would risk scheduling 
any competitive sport during the sum-
mer months in Queensland. Th is was 
despite the fact that a wide range of 
amateur and professional sports is en-
joyed in Queensland on a daily basis 
in summer without undue restriction 
and little evidence of catastrophic 
heat illnesses. Th is point alone 
highlights the diffi  culty of setting 
environmental limits for sports 
participation. Complexities are cre-
ated when one takes into account 
the diff erent intensities of exercise 
between sports and how similar 
wet bulb globe temperature 
fi gures can be generated by dif-
ferent environmental conditions 
aff ecting the individual’s ability 

B o o k  r e v i e w

Tim Wood
Med Sci Tennis 2008;13(3):42-43
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to thermoregulate. As Tim Noakes points out, there maybe 
environmental conditions in which, for example it is perfectly 
safe albeit uncomfortable to play a Grand Slam tennis match but 
which it would be extremely hazardous to attempt to break the 
world record in a fi ve to ten kilometre running race. 

In his review of heat stress and strain and exercise in sport, John 
Brotherhood proposes the use of a heat stress index (HSI) as 
a more accurate way of predicting whether or not a particular 
environment is safe to exercise in.   Th e evaporative capacity 
of the environment (Emax) is calculated and compared to the 
evaporative requirement (which is determined by the sum of 
metabolic heat production and the radioactive and convective 
heat exchanges) for the individual to thermoregulate.   

Th e heat stress index (%) =  Erequired 
   Emax            

x  100

If the HSI is less than 100% then sweat evaporation can match 
Erequired and body temperature can be controlled but if Ere-
quired exceeds Emax, i.e. HSI greater than 100%, then heat is 
progressively stored in the body and core temperature will rise 
progressively.   However even if this latter situation does develop, 
sport of moderate exercise intensity does not have to stop im-
mediately, as the rise of core temperature to a critical point can 
take some time to occur.    Heat stress can therefore be seen as a 
function of six independently acting factors:
 • Metabolic heat production
 • Th ermal radiation 
 • Air temperature
 • Humidity
 • Air movement over the body surface
 • Clothing

Humans are designed to avoid catastrophic failure and therefore 
the brain is able to anticipate that a particular exercise intensity 
(and metabolic heat production) may lead to a critical rise in 
core temperature.  Th e brain therefore acts to reduce the exercise 
intensity and this has been seen in previously published work by 
John Brotherhood’s PHD student Sarah Morante. She has noted 
that in tennis matches played in hot environmental conditions 
that players change the way they play to reduce metabolic heat 
production. 

Graeme Budd neatly reviews the wet bulb globe temperature, 
both its history and it limitations, as the sole use to moni-
tor whether or not conditions are safe or not to play sport in. 
Critically he points out that the wet bulb globe temperature un-
derestimates the stress imposed by high humidity and low wind 
movement which both restrict heat loss by evaporation.

In an original paper Tim Noakes proposes a modern classifi ca-
tion of  exercise-related heat illness and suggests that many 
athletes who collapse whilst exercising in the heat have exercise-
associated postural hypotension (EAH) without evidence of a 
pathological increase in body heat storage.  Th is new classifi cation 
has important treatment applications, as most cases as EAH can 
be managed by laying the athlete supine with the legs and pelvis 

Dr Tim Wood  is the Chief Medical Offi  cer of the Australian Open since 2001 
and of Tennis Australia  since 2007. He joined the ITF Sport Science and Me-
dicine Commission in 2004. Dr Wood runs a private sports medicine practice in 
Hawthorn, Victoria, Australia. 
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elevated.   Heat stroke, in which there is a pathological increase in 
body head storage, seems to occur rarely in tennis.   Th is is sup-
ported by the absence of case reports of documented heat stroke 
in professional tennis. Interestingly cases of heat stroke in other 
sports have occurred where the environmental conditions were 
not extreme.   It has therefore been proposed that these individu-
als have either had an abnormally reduced capacity for heat loss 
or their normal capacity for heat loss is unable to cope because of 
the rate of endogenous heat production is abnormally rapid.

Finally Naughton and Carlson reviewed the literature pertaining 
to children exercising in the heat.  Very few cases of heat stroke in 
children during exercise have been reported which is surprising 
given the concept that children are less able than adults to lose 
heat during exercise in hot and humid conditions.  Th erefore 
some other protective factor may exist and this could be that they 
are better than adults at ‘listening’ to their bodies so that they rest 
when they perceive that they are becoming too hot.  As the old 
saying goes ‘no horse ever ran itself to death without a jockey on 
its back’.

Overall this issue of the Journal of Science and Medicine in 
Sport contains some important articles relating to our current 
knowledge of heat stress in sport.  For anyone involved in the or-
ganisation and coverage of tennis tournaments or advising tennis 
players about playing in the heat, I would strongly advise them to 
read the articles contained. 

Journal of Science and Medicine in Sport 
JSMS 2008;11(1):1-79
Special issue: Heat stress in sport 
© Sports Medicine Australia, published by Elsevier Ltd
ISSN: 1440-2440
http://www.sciencedirect.com/jsams
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British Journal of Sports Medicince is an international peer review journal
covering the latest advances in clinical practice and research. Topics include
all aspects of sports medicine, such as the prevention andmanagement of
sports injury, exercise physiology, sports psychology, physiotherapy and the
epidemiology of exercise and health.

Recent articles include:
• Internal impingement in the tennis player: rehabilitation guidelines,
AM Cools, G Declercq, B Cagnie, D Cambier, and EWitvrouw

• Physical examination tests of the shoulder: a systematic review with
meta-analysis of individual tests,
E J Hegedus, A Goode, S Campbell, A Morin, M Tamaddoni, C TMoorman, III, and C Cook

• Putting to rest the myth of creatine supplementation leading to muscle
cramps and dehydration, Dalbo, M D Roberts, J R Stout, and CM Kerksick

• Pain relief after intratendinous injections in patients with tennis elbow:
results of a randomised study, E Zeisig, M Fahlström, LÖhberg, and H Alfredson

Tennis theme issue FREE for STMSmembers
The November 2007 issue of BJSMwas dedicated to tennis science and
medicine. This issue is FREE to members via the STMSwebsite. Includes
contributions frommembers of the STMS, the ITF Sport Science and
Medicine Commission, the ATP and the Sony EricssonWTA Tour; this
edition is a must read.

Save20% on an annual
subscription to BJSM

Call our customer services department today on +44 (0)20 7383 6270 or email
us at subscriptions@bmjgroup.com and quoteBJSM2008STMS to save 20%!
Discounted prices: Print (Inc. Online): €180, Online only: €118. Prices exclude VAT.

bjsm.bmj.com
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