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ABSTRACT

Baker JS, Graham MR, Davies B. Cerebrovascular Accident during Competitive Karate as a Consequence of Hypertension? JEPonline 2007; 

10(2):40-44.  Case Study - The purpose of this study was to identify the

 prevalence of pre-competition elevated blood pressure and associated cardiovascular risk factors in high intensity full-contact sport, in an attempt 

to elucidate pathological hypertension from anxiety induced high blood pressure, in a group of male karate practitioners. A 53 year old male 

karate practitioner presented for a full-contact martial arts competition

 at a national karate competition, England, UK. He competed for 

approximately one minute and collapsed in the competitive arena, 

without sustaining any direct injuries to the head. Examination in the 
competitive arena revealed an individual who was disorientated. He was immediately disqualified from the contest on medical grounds and 

conveyed to the medical area. On establishing there had been no trauma incurred, the provisional diagnosis was a transient ischemic attack (TIA) 

from previously undiagnosed hypertension. Cerebral infarction was subsequently diagnosed by magnetic resonance imaging (MRI). 

MRI represents the only confirmatory sign for the otherwise exclusionary diagnostic procedure for ischemic stroke, but not TIA. Ischemic stroke 

must be ruled out on follow-up, by MRI, as a key to correct diagnosis. In conclusion, following a head injury in contact sport, an MRI scan is 

mandatory in diagnosing an intra-cerebral event. The subject gave 

written informed consent for the reproduction of the data used in this 

study.
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 INTRODUCTION
In 2005 a 53 year old male, height 1.67 metres, weight 83 Kg and body mass index (BMI) 29.8 Kg.m-2, who had completed a detailed medical questionnaire, presented himself for a medical examination prior to a full-contact martial arts competition.  At rest the blood pressure (BP) of the individual was 170/108 mmHg (stage 2 hypertension); the heart rate (HR) was 82 bpm.; the rate pressure product (RPP) was 139 bpm. X mmHg x 10-2 respiratory rate (RR) was 18 (Table 1). 
Table 1: Cardiovascular and Respiratory parameters measured for individual competitor. Normal and Hypertensive values are also provided.

Key:

SBP
= Systolic blood pressure (mmHg)

DBP
= Diastolic blood pressure (mmHg)

HR
= Heart Rate (beats per minute)

RPP
= Rate Pressure Product (SBP X HR x 10-2)

RR
= Respiratory Rate (breaths per minute)

	Variable
	SBP
	DBP
	HR
	RPP
	RR

	Rest
	170
	108
	82
	139
	18

	1 min post
	230
	100
	192
	442
	42

	2 min post
	210
	100
	180
	378
	33

	3 min post
	175
	100
	168
	294
	28

	Normal Values
	120
	80
	75
	86
	15

	Hypertensive Values
	140
	90
	75
	98
	


Following consultation with the governing body, the International Federation of Karate, the medical advice against participation was over-ruled. The medical officer requested that the competitor sign a disclaiming document, allowing him to compete against medical advice. Stage 1 hypertension, a BP >140/90 mmHg is a powerful independent risk factor for cardiovascular disease (CVD) (1).  
This individual competed for one minute and collapsed in the competitive arena, without appearing to have sustained any direct injuries to the head or body. Examination in the competitive arena revealed an individual who was disorientated in time, place and person. He was immediately disqualified from the contest on medical grounds and conveyed to the medical area.

At one minute post-competition (Peak exercise): the BP of the individual was 230/100; the HR was 192; the RPP was 442, and RR was 42.  His airway was clear and his capillary refill was < 2 seconds. He was examined using the Glasgow Coma Scale (GCS) examination, on which he scored 8/15 (best eye response [E], best verbal response [V], best motor response [M]) (E2V2M4) (Table 2). Examination of the central nervous system (CNS) revealed right sided hyper-reflexia and a right up-going plantar response. Pupillary examination revealed an equal reaction to light and accommodation response. Fundal examination with direct ophthalmoscope revealed right sided retinal haemorrhages. A decision was made to admit him to Accident and Emergency and the Ambulance Service made the necessary arrangements.

A GCS score of 8 or less suggests a severe brain injury (2). The “Revised Trauma Score” (3) in its present form does not accurately describe the relation of GCS, SBP, and RR to mortality (4). The Revised Trauma Score is a physiological scoring system, which until recently has been considered to have high inter-rater reliability and demonstrated accuracy in predicting death. It is scored from the first set of data obtained on the patient, and consists of systolic BP (SBP) and RR.

Two minutes post-competition the BP of the individual male was 210/100 mmHg; the HR was 180 b.p.m.; the RPP was 378 and RR was 33. The Glasgow Coma Scale examination, elicited a score of 10/15 (E2V3M5) (Table 2).  The individual was lucid enough to complain of a headache.  

Table 2: Glasgow Coma Scale: Individual subject readings.

	Best Eye Response: 

(Max 4)
	One Minute 

Post-competition

(11)
	Two Minutes 

Post-competition
(14)
	Three Minutes Post-competition

(15)

	1. No eye opening.
	
	
	

	2. Eye opening to pain.
	√
	√
	

	3. Eye opening to verbal command.
	
	
	√

	4. Eyes open spontaneously
	
	
	

	Best Verbal Response: 

(Max 5)
	
	
	

	1. No verbal response.
	
	
	

	2. Incomprehensible sounds.
	√
	
	

	3. Inappropriate words.
	
	√
	

	4. Confused.
	
	
	√

	5. Orientated.
	
	
	

	Best Motor Response: 

(Max 6)
	
	
	

	1. No motor response.
	
	
	

	2. Extension to pain.
	
	
	

	3. Flexion to pain.
	
	
	

	4. Withdrawal from pain.
	√
	
	

	5. Localising pain.
	
	√
	√

	6. Obeys commands.
	
	
	


Three minutes post-competition the BP was 175/100 mmHg; the HR was 168 bpm.; and the RPP was 294. The Glasgow Coma Scale examination, elicited a score of 12/15 (E3V4M5) (Table 2). Repeat examination of the central nervous system revealed an unchanged right sided hyper-reflexia and a right up-going plantar response. The patient had no knowledge of a blow to the head. His opponent denied striking him.  Subsequently, an MRI scan revealed an area suspicious of an infarct. He was discharged from hospital, after his CNS was considered stable for twelve hours.

DISCUSSION

At baseline and at one, two and three minutes post-exercise both the SBP and the diastolic BP (DBP) was above the conventional upper limits of normality.   Pre-competition hypertension in apparently healthy athletes may be a precursor for essential hypertension and should not be ignored by an invigilating medical officer. 

The findings of this case study indicate that recreational sporting events, which can involve mass participation by individuals of varying fitness levels and ages, should require medical attendance and at the very least BP measurements. Whereas it is appreciated this may not always be possible, such measures must be implemented in any full-contact, high intensity sporting event, to avoid potential fatalities. The criteria for allowing individuals to compete in full-contact sports, such as martial arts or boxing must be very rigid and adhered to without question.  
Hypertension (high BP; BP > 140/90 mmHg) is an easily identifiable independent risk factor for CVD and cerebrovascular accidents (CVA) and is the most common CVD in sport. Coronary heart disease is the UK's biggest single killer: 114[image: image1.png]


000 died in 2003, which is 3·5 times more deaths than those from lung cancer.  High intensity full-contact sporting activities such as martial arts, boxing and semi-contact sports such as rugby or soccer, can be more dangerous for a hypertensive and should be avoided. Martial arts and boxing are high intensity sports, requiring severe exertion as well as direct blows to the chest wall and kicks to the head, and are considered to be dangerous to participants with hypertension (5). 

To reduce the probability of such an event, a medical examination, with the issue of a medical certificate recording a resting BP and BMI measurement, more than 24 hours prior to competition in full- or semi-contact sport, should be mandatory. A competitive individual will be required to pay for such a certificate, which may be exclusionary, but this would be a more efficient screening system. To our knowledge, there appears to be no regulation in force which forbids hypertensive individuals from competing in full contact or semi-contact amateur sports, such as rugby or soccer, or associated amateur athletic events, (e.g., marathons). 

This individual was referred to a hospital and the MRI of the brain was suspicious of a cerebral infarct. The patient was discharged to the care of his own medical practitioner, who commenced lifestyle changes that have included the cessation of contact karate. He has subsequently been diagnosed as hypertensive and has started antihypertensive medication.

CONCLUSIONS

An Individual above the age of 50 years, with the combined predisposing CVD and CVA risk factors of raised BMI, obesity and stage 1 hypertension, should not be allowed to compete in high intensity full-contact sport. The governing body revised its procedures with these criteria in their written constitution, allowing the medical opinion to be final. 

The immediate examination post collapse suggested a transient ischemic attack (TIA) as a consequence of his hypertension, and his subsequent medical management would corroborate this possibility. Because kicks to the head are the primary target for an opponent’s blows, karate practitioners are at risk of acute and chronic neurological trauma. This individual who had more than one risk factor for CVA potentially could have sustained a more serious injury if he had received a blow to the head, as has occurred in other contact sports (6).

ACKNOWLEDGEMENTS

We would like to thank the International Federation of Karate (IFK) for medical access to the competitors.

Address for correspondence: Baker JS, PhD, Health and Exercise Science Research Laboratory, School of Applied Science, University of Glamorgan, Pontypridd, Wales, UK, CF37 1DL. Phone (+4401443482972); FAX: (+4401443482285); Email. jsbaker@glam.ac.uk.


REFERENCES
1. Pickering TG, Hall JE, Appel LJ, Falkner BE, Graves J, Hill MN, Jones DW, Theodore Kurtz T, Sheps SG, Roccella EJ. Recommendations for Blood Pressure Measurement in Humans and Experimental Animals. Part 1: Blood Pressure Measurement in Humans. A Statement for Professionals From the Subcommittee of Professional and Public Education of the American Heart Association Council on High Blood Pressure Research. Circulation 2005;111:697-716.

2. Teasdale G and Jennett B. Assessment of coma and impaired consciousness. A Practical Scale. Lancet 1974; 2:81-84.

3. Champion HR, Sacco WJ, Copes WS, Gann DS, Gennarelli TA and Flanagan ME.  “A Revision of the Trauma Score”. J Trauma 1989; 29:623-629.

4. Moore L, Lavoie A, Lesage N, Abdous B, Bergeron E, Liberman M and Emond M. Statistical Validation of the Revised Trauma Score. Journal of Trauma-Injury Infection & Critical Care 2006; 60:305-311.

5. Opie LH. Sudden death and sport. Lancet 1975; 1:263-6.

6. Ryan AJ. Intracranial injuries resulting from boxing. Clin Sports Med 1998; 17:155-168.

Journal of Exercise Physiologyonline


(JEPonline)





Volume 10 Number 2 April 2007








�





Managing Editor


	Robert Robergs, Ph.D.


Editor-in-Chief


	Jon Linderman, Ph.D.


Review Board


	Todd Astorino, Ph.D.


	Julien Baker, Ph.D.


	Tommy Boone, Ph.D.


	Lance Dalleck, Ph.D.


	Dan Drury, DPE.


	Hermann Engels, Ph.D.


	Eric Goulet, Ph.D.


	Robert Gotshall, Ph.D.


Knight-Maloney, Mellisaa, Ph.D.


	Len Kravitz, Ph.D.


	James Laskin, Ph.D.


	Jon Linderman, Ph.D.


	Derek Marks, Ph.D.


	Cristine Mermier, Ph.D.


	Daryl Parker, Ph.D.


	Robert Robergs, Ph.D.


	Brent Ruby, Ph.D.


	Jason Siegler, Ph.D.


	Greg Tardie, Ph.D.


	Lesley White, Ph.D.	


	Chantal Vella, Ph.D.


	Ben Zhou, Ph.D.





	


Official Research Journal of The American Society of Exercise Physiologists (ASEP)





ISSN 1097-9751











