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Prevention of Rugby related Cervical Spinal Injuries by Radiographic Screening

Abstract

Introduction:  To ascertain whether a lateral view of the cervical spine, to assess for congenital fusion or stenosis, will help prevent severe cervical injury in rugby players

Methods:  Retrospective analysis of rugby related cervical spine injuries presenting to the Burwood Spinal Injuries unit. The effectiveness of screening to prevent injury and a cost-effect analysis is made.
One hundred cervical spinal injuries were referred.  Of these 85 had complete records.  The best lateral cervical spine X-ray was assessed for spinal canal diameter in the anteroposterior plane, as an absolute value (Wolf) between C1 and C7 and as a ratio to the same level vertebral body anteroposterior width (Pavlov) between C3 and C6.  Films were also assessed for cervical fusion, both congenital and acquired. Note was made of the position of play, the level and severity of injury using the Frankel classification.  The incidence of cervical fusion was compared with published data

Results.  There was no appreciable difference in the cervical canal absolute diameter or ratio, comparing the rugby players to reference ranges.  7 of the 85 players had a congenital cervical fusion.  This is nearly 12 times the reference range.  Screening is cost effective.  With a good high kV technique there is no significant radiation exposure involved with screening.

Conclusions.  Screening for congenital cervical fusion could reduce rugby related spinal injuries, and is cost effective.

Introduction.

Cervical spine injuries caused by the game of Rugby are a not uncommon problem.  The severity of the injuries can range from fracture dislocation with full recovery, to no visible radiographic injury with complete and persisting tetraplegia or death.  Multiple previous studies (0,6,8,12,19,21,22,23,25,26,29,30,31,32) have addressed the safety aspects of the game and tried to improve safety on the field of play.  This study looks to see if there is a radiographic screening method to ascertain the “at risk player”.



Participants and Methods.

Retrospective analysis of rugby (rugby union not rugby league) related cervical spine injuries presenting to the Burwood Spinal Unit (BSU) over the 21-year period of 1979-1999 inclusive.  Burwood Spinal Unit has a catchment population of approximately 1.8 million.  The technically best (taking into account closeness to true laterality, visible completeness of the full length of the cervical spine and exposure) lateral cervical spine X-ray of all those available for each patient was assessed.  Standard lateral cervical spine radiographs are obtained with a focal film distance of 72 inches (1.8m).  Measurements made included the atlanto-axial distance, spinal canal diameter in the anteroposterior plane, as an absolute value (Wolf (34)) between C1 and C7, and as a ratio to the same level vertebral body anteroposterior width (Pavlov (17)) between C3 and C6.  If the injury caused a fracture to the vertebral ring, that could have affected measurement, then this level was not included in the analysis.  Films were also assessed for cervical fusion, both congenital and acquired.   Note was made of any degenerative osteophyte encroachment on the spinal canal diameter, and of any other congenital or acquired anomalies.   The age, sex, position of play and the incident of play causing the injury were recorded.   A radiographic description of the injury and the level and severity of injury (at the time of discharge from hospital) using the Frankel classification (7c) were recorded.  The minimum cervical canal diameter and ratio for each patient was compared to the severity of the neurological damage, to ascertain if congenital or degenerative stenosis is a determining factor in severity of injury.  The incidence of cervical fusion was compared with published data.  A cost-effect analysis is made on the use of a screening lateral cervical spine radiograph to assess for cervical canal stenosis and fusion, and to prevent injury.

Results and Demographics.

There are 67,262 registered (schools and clubs) rugby players in New Zealand over the age of 13 years (NZRFU 2000).  There are more registered 16 year olds playing (4,800) than any other age.  In the Burwood catchment area there are 37,124 players over the age of 13yrs.   Approximately 6% of players are female.  

During the 21year period of the study, 100 patients were admitted to the Burwood Spinal Unit, due to a cervical spine injury caused by playing rugby.  There were no rugby-related injuries to the remainder of the spine.  During this time there were a total of 1270 admissions with spinal injury, indicating rugby accounted for 7.9% of admissions (UK comparison 2.5%-8% (19)).  Of these 100 patients, 85 had full radiographic and clinical details, and were included in the study.  84 male, 1 female.  The age range at the time of injury was 12-38 years, with a mean of 22.6 years, Fig 1.  There was not shown to be any relation between the age and the severity of injury, using multiple block divisions of the data and T-tests.  The range of injuries is shown in Fig 2.  The Frankel classification at the time of discharge from hospital is shown in Fig 3.  The range of Frankel classification of injury for each year is shown in Fig 4.   Of the 85 patients, 82 recorded the incident of play: 12 ruck or maul, 39 scrum, and 31 tackle (tackler or tackled).  This is shown in Fig 5 for each year.  

The anteroposterior spinal canal dimensions for each level between C1-7, and the canal/body ratios for each level between C3-6, for the 85 patients, did not show any variance of the mean for the individual levels for all patients from the normative graphs published by Wolf (200 adults) and Pavlov (49 adults) respectively.  Neither the mean antreoposterior value between C1-7 for each patient, or the mean canal/body ratio for C3-6, is related to the severity of the injury. (T-test and comparing Frankel A-B with D-E). 

Of the 85 patients, 7 (8%) had a congenital cervical fusion (CCF) at one or more levels Fig 6. Three were isolated at C2-3, one at C3-4 and one at C7-T1.  Two had multiple level fusions, one at C5-6 and C7-T1 and the other at C5-7 and in the thoracic spine.   A mega-analysis of three available studies (2,24,7b) of the incidence of CCF in the general population shows 26 fusions in 3703 people.  A chi-square comparison of these groups gives a value of 54, a significant difference, p<0.001. There is a greater than 12 times increase in the expected incidence of CCF in the 85 patients admitted with rugby related cervical spinal injuries.  If this is in part the cause of the cervical injury then 6 of the 85 injuries could be attributed to the presence of the cervical fusion.

Other observations included: Six patients with non-fusion of the posterior arch.  Three of these occurring in those with congenital fusion.   Three patients had an os odontoidium, one of which was considered to be acutely unstable and represented the presenting injury.

The cost of screening a population with a single lateral cervical spine X-ray is NZ$ 31.28 per player (Christchurch Public Hospital figures, 1998).

Discussion.

Although the overall number of admissions to the BSU due to rugby over the 21-year period has increased, more of these are for the lesser injuries that make a fuller recovery, Fig4.  This likely reflects a trend in the management of injuries.  The number of Frankel A/B injuries is less in the later 10 years (10), than the first 10 years (17).  Up until the time of the rugby spinal injury review in 1996 (0), scrum related injuries had dominated the incident causing injury.  Since that time, and the implementation of safer scrumaging techniques, the tackle has dominated the incident causing injury.  The game of rugby does now appear to be safer, although there may be fewer people playing the game.  

The most significant finding of this study is the higher than expected incidence of CCF in rugby related injuries.  CCF was first described by Maurice Klippel and Andre Feil in 1912 (7a,12a,16).  This is subdivided into 3 types (7a): Type 1; a complete fusion of the cervical and upper thoracic vertebrae, as a large block vertebrae, this is rare.  Type 2; isolated fusion of one or two levels, usually C2-3 or C5-6.  Type 3; cervical fusion and associated separate thoracic or lumbar vertebra fusion.   Isolated one level fusions are the most common (1) as was seen in 5 of the 7 cases in this study.  Klippel and Feil also described a triad of clinical manifestations: A short neck, a low hairline and limitation of neck movement.   Klippel Feil syndrome is a spectrum of conditions ranging from gross deformity and lethality (13), usually a type 1 fusion, to symptomatic presentations (14), or asymptomatic isolated one level fusion (11).  The one level fusion is far more common and the clinical diagnosis of CCF is difficult or not possible in most cases.  There is an increased incidence of cervical spondylosis with CCF (1,9,11), and with time the asymptomatic patient is likely to become symptomatic.  Spinal stenosis is not primarily associated with CCF, but can develop as part of the cervical spondylosis (1,9,11).  The term Klippel Feil syndrome is now applied to congenital fusion of one or more cervical vertebrae.   

The incidence of CCF is 0.7% of the general population.  Obtained from a combination of radiographic and cadaveric studies (2,24,7b).  

The cause of CCF is likely multifactorial.  Most are sporadic.  Many studies show an autosomal dominant genetic cause with a paracentric inversion of a gene on chromosome 8 (4,5). This form particularly affects the C2-3 level, and has associated multisystem abnormalities, particularly the genitourinary system.   There is a high incidence (53%) of CCF in fetal alcohol syndrome (33).  This is usually of a single level, and associated abnormalities are usually of the cardiovascular and nervous systems.  Associated abnormalities can be seen at multiple sites (18).  It is assumed that ethanol is teratogenic during the segmentation of the somites from the segmental plates, which for the cervical spine is during the 3rd to 4th week of development.  Another study has however suggested that the fusion begins posteriorly, and is not related to the division of the somites (3).

The radiographic appearances of CCF are characteristic and usually easy to recognize.  Juvenile chronic arthritis can give a similar appearance but is differentiated by the clinical history.  The fusion may be partial or complete, may affect the vertebral bodies, pedicles, laminae or spinous process.  If there is a partial fusion this can progress with time.  The anteroposterior diameter of the vertebrae at the level of the fusion is less than the superior or inferior discal levels.  This gives a trapezoid shape to the vertebral body (18), and a ‘wasp waist’ sign to the two vertebrae involved.  

Although no correlation is shown in this study between cervical canal anteroposterior diameter and the severity of injury, several players are shown to have criteria for cervical stenosis.  This likely reflects the transient nature of spinal cord concussion, which is related to spinal stenosis (23, 31).  It has been shown that the low positive predictive value of screening for spinal stenosis precludes its use as a method for determining suitability for participation in contact sport (31).  However this could be measured as part of a screening program for CCF.

Other incidental findings such as os odontoidium should also be recorded since they are an absolute contraindication to collision activities (31,32).

This study does not show any relationship between age and severity of injury.  Previous studies have shown that younger age groups had worse injury (0).  This may reflect that younger people make a better recovery, and that this study used the Frankel classification on discharge, rather than at the time of injury.

The financial cost of a cervical spine injury as assessed by the Accident Rehabilitation and Compensation Insurance Corporation (ACC) depends on many factors.  For a 20-year-old, with a Frankel A or B injury, the lifetime cost is estimated to be NZ$ 2.4 million.  This would take into account both medical costs, rehabilitation costs and loss of lifetime earnings.  Taking a very conservative figure of NZ$ 20,000 for each Frankel D injury and NZ$ 10,000 for each Frankel E injury, the cost to ACC for the 85 patients (not the 100) is NZ$ 68M over 21 years or NZ$ 3.24M per year (Approximately double for NZ).  The average cost per patient is NZ$ .8M.

If a screening program could prevent 6 injuries over 21 years, it would save NZ$ 4.8M or NZ$ 228,571 per year.  To cover the whole rugby playing population, it would be necessary to screen all players entering the vulnerable period of play (16 years and above).   For the Burwood area this would entail screening approximately 2,400 players per year when they reached age 16.  This would cost NZ$ 75,072.   A saving of NZ$ 153,499 per year for ACC.   There would be an initial further cost incurred to screen all existing players of NZ$.67M (Approximately double for the whole of NZ).

The radiation dose involved in any X-ray procedure is always important, particularly for screening when most people will be found to be normal.  This can be minimized using a high kV technique, to reduce the mAs and hence absorbed dose (90KV, 4mAs).  The focal-film distance should be 180cm.  Also the use of an air gap rather than a grid to reduce scatter will reduce the dose.  By careful radiographic technique to exclude the thyroid, the effective dose equivalent can be as low as 1 micro Sv (NRL).  Should the thyroid be included this would rise to 6 micro Sv. A PA chest X-ray is 5 micro Sv.  Background effective dose equivalent is 2,000 micro Sv per year.

From the above figures the risk to any player of a cervical spine injury requiring admission to a spinal injury unit is 1/7,796 per year of play.  For a hooker this would be 1/1,651 per year of play.  For any position with a congenital fusion this would be 1/666 per year of play and for a hooker with a fusion 1/141 per year of play.

The criteria for a screening program include the following:

1. CCF has to be a serious condition and frequent within the population:                  

It is not a serious condition on its own, but can lead on to an extremely                                         serious condition of tetraplegia or death.   It is not frequent within the population.

2. Clearly defined population:

All 16 year old rugby players.

3.   The test needs to be acceptable to the population:


      
This is a safe minor inconvenience.

4.  The treatment /intervention should be effective:

Advising 16 year old boys will be difficult.

5.    Evaluation required:

Unfortionately this would require a prospective randomised trial with an economic analysis.  On the above data alone it would be difficult  for parents to allow their child with CCF to continue playing.

Some of the issues arising from this study include:

1. The length of time the study covers, and hence change in practice over this time.

2. Acute death related to a rugby injury cannot be included in the study since they will not be admitted to the BSU and at this time coroners records around New Zealand are not collated.

3. Would a player with a CCF give up rugby, or find a safer position?  Who becomes responsible for an injury in a player with CCF if screened or unscreened?  Does NZRFU have the right to stop a high risk injury player from playing?  Is ACC still responsible if they have footed the bill for a screening program?

Conclusions.

Screening of the cervical spines of rugby players, using a single lateral high kV X-ray technique, at the age of 16 years is a safe and cost effective method to reduce the number of cervical spine injuries incurred during the game of rugby, principally due to the detection of congenital cervical fusion.
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Proposal to screen Rugby players with a single lateral view of the cervical spine to assess for congenital or other abnormalities.

1. Limit the number of centers around the country to 10 to 20 to maintain high standards of radiography and consequently reduce radiation.

2. Limit the number of radiologists reporting the studies to approximately 5 (2 south island, 3 north island).  A consistent level of reporting is required.

3. Link the screening into the formation of a detailed rugby union player database held by the NZRFU.

4. Use the data obtained to assess the incidence of congenital cervical fusion in the general population.  This data is at present very limited and often relies on cadaveric studies of yesteryear.  This will be essential to assess the validity of the initial study.  This should then be published.  Involve NZ statistics.

5. Age of screening; 15-16 years.  All positions of play.

6. Once program established should all players have an x-ray?

7. Exempt from screening if produce a previous study and show to one of the 5 radiologists.

8. Screening technique;         Focal film distance = 180cm

No grid, use air gap technique to reduce scatter.

90kV

4mAs

Cone to avoid thyroid.

9. Possibly introduce standardized reporting technique to include the presence of;

Congenital or acquired fusion.

Congenital or acquired stenosis.

Os odontoidium.

Hypoplastic facet joints.

Open posterior arch.

Subluxation.

Disc space narrowing.


At present record all for research but only act upon congenital fusion and os odontoidium.










10. Seek advice from organizers of other national screening programs, to avoid a Gisbourne scenario.

11. Players keep x-rays.

12. Put out a tender for the work, based on good estimates of throughput.  Probable cost per player is NZ$31-35.

13. Encourage ACC to fund the project, since they will be making the financial saving in the long run.

14. Highlight the positive side of the study to the parents. “ This will make the game safer.”  Try not to dwell on the fact that injuries occur in rugby.
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Figure 1.

Patient age at time of injury.

Injury
Number

Bifacet dislocation
23

Bifacet fracture dislocation
12

Unifacet dislocation
10

Unifacet fracture dislocation
1

Burst fracture
1

Simple compression fracture
4

Multiple level fracture
1

Fracture subluxation
3

Jefferson fracture
1

Odontoid fracture
1

Hangman fracture
2

Unstable C1-2
5

Subluxation
5

No bony injury
16

Figure 2.

Types of cervical injury in the 85 players.

Frankel classification
Number

A
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B
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C
0

D
23

E
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Figure 3.

Number of patients in each Frankel 

classification at time of discharge.
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Figure 4.

Frankel classification for each year of study.
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Figure 5.

The incident of play for each year of study.

S = scrum. T = tackle. R= ruck. 
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Figure 6.

Patient with congenital cervical fusion at C5-6 and a 

C4-5 subluxation.
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		Hanson		24		M				C5-6 # Dis		Central cord Incom		D		Scrum		Hooker		2		25		23		19		17		16		16		16		16		19/17		1.118		17/17		1		16/17		0.941		16/*		*		0.941		N		N

		Meimaris		18		M				C6 Burst		C6 Com		A		Tackle				2		22		20		18		17		17		*		17		17		18/18		1		17/18		0.944		17/18		0.944		*/*		*		0.944		N		N

		Van Raalte		16		M				C5-6 Dis		C6 Com		A		Scrum		Loose Head		2		23		21		19		19		18		18		17		17		19/17		1.118		19/17		1.118		18/17		1.059		18/18		1		1		N		N

		Farrell		19		M				None		Reduced L arm sens		E						1		23		20		16		16		16		17		16		16		16/18		0.889		16/19		0.842		16/19		0.842		17/18		0.944		0.842		N		Rugby inj 2/52 before fight

		Rangitaawa		23		M				C5-6 # Dis		C5 Com		A		Tackle				1		21		15		15		15		15		15		15		15		15/22		0.682		15/22		0.682		15/23		0.652		15/24*		.625*		0.652		N		N

		Gee		23		M				C5-6 # Dis, ? Hangman		C6Com		A		Scrum				1		*		22		16		15		16		17		17		15		16/20		0.8		15/21		0.714		16/20		0.8		17/20		0.85		0.714		N		Non fusion posterior arch C1

		Wear		24		M				C5-6 Dis		C7 Com		A		Scrum				1		23		21		20		19		18		18		19		18		20/17		1.176		19/17		1.118		18/17		1.059		18/17		1.059		1.059		N		N

		White		26		M				C4 # Dis		C4 Incom		D		Scrum		Loose head		2		19		21		20		17		19		19		18		17		20/18		1.111		17/20		0.85		19/20		0.95		19/22		0.864		0.85		N		N

		Symon		19		M		N		C 6-7 Dis		C6 Com		A		Scrum		Hooker		1		20		23		18		17		16		16		18		16		18/18		1		17/19		0.895		16/20		0.8		16/19		0.842		0.8		c2-3		Bil C8 Cx ribs,C2-3

		Stretch		17		M		N		C5-6 Dis, C6 #		C6 Com		A		Scrum		Lock		2		27		22		20		17		16		12*		16		16		20/20		1		17/20		0.85		16/19		0.842		12*/*		1		0.842		N		N

		Newland		30		M		Mild 4yrs prev		C5-6 locked		C5 Com		A		Tackle		Flanker		2		25		22		19		20		20		19		18		18		19/19		1		20/19		1.053		20/19		1.053		19/20		0.95		0.95		N		N

		Kaye		19		M		N		C4-5 Dis		Ventilator C2C		A		Ruck		Flanker		1		25		20		16		15		16		17				15		16/19		0.842		15/20		0.75		16/19		0.842		17/20		0.85		0.75		N		N

		Corkill		23		M		N		C5-6 Dis		C6 Com		A		Scrum		Hooker		1		22		20		17		17		16		16		14		14		17/18		0.944		17/17		1		16/17		0.941		16/17		0.941		0.941		N		N

		Algie		24		M		N		C5 #		Weak grip and L, C5I		D		Maul		Lock		1		25		22		18		16		15		17		17		15		18/18		1		16/19		0.842		15/19		0.789		17/19		0.895		0.789		N		N

		Buchanan		21		M				C5-6 Dis		C5 Incom		B		Maul				2		22		19		16		16		16		16		17		16		16/17		0.941		16/18		0.889		16/19		0.842		16/19		0.842		0.842		N		N

		Tauiliili		34		M		1 yr ago similar		None		Central cord C6-8 Inco		D		Tackle				1		22		19		13		13		13		15		15		13		13/20		0.65		13/20		0.65		13/20		0.65		15/20		0.75		0.65		N		stenosis

		Boyd		30		M		N		C4-5 Dis		C4 Com		A		Scrum		Hooker		1		24		21		16		14		14		15		16		14		16/18		0.889		14/19		0.737		14/18		0.778		15/18		0.833		0.737		N		stenosis

		Jarvine		28		M		N		C4-5 Uni Dis		C4 Incom		B		Tackle		Half back		2		28		25		20		20		19		19		18		18		20/17		1.176		20/17		1.176		19/17		1.118		19/17		1.118		1.118		N		N

		Johnston		20		M		N		C5-6 Dis		C6 Com		A		Tackle		Lock		1		28		22		18		17		17		17		18		17		18/20		0.9		17/19		0.895		17/19		0.895		17/19		0.895		0.895		N		N

		Turei		27		M		N		C6-7# Sub		None		E		Tackle		2nd 5/8		1		22		19		17		17		18		17		15		15		17/15		1.133		17/15		1.133		18/15		1.2		17/17		1		1		N		N

		McDonald		19		M		3yrs prev		Unstable C1-2		L tingling		E		Not single one		No 8		*		20		19		17		18		15		15		15		15		17/18		0.944		18/18		1		17/18		0.944		18/19		0.947		0.944		c2-3		os odontoidium

		Cameron		25		M		N		C5-6 Bi # Dis		Weak hands		D		Tackle		Flanker		1		19		20		21		20		19		19		19		19		21/18		1.167		20/18		1.111		19/19		1		19/19		1		1		N		N

		Bain		20		M		N		C7-T1 ST Inj		Walk with stick		E		Scrum		Hooker		1		26		21		17		18		17		18		17		17		17/15		1.133		18/15		1.2		17/14		1.214		18/15		1.2		1.133		N		CPH   N

		Wilson		21		M				None seen inc CT		Temp bil arm weak		E		Scrum		Tight head		2		24		20		18		18		19		18		17		17		18/16		1.125		18/16		1.125		19/17		1.118		18/19		0.947		0.947		N		N

		Smith		19		M		Sore prev week		C5-6 Bi Dis		C6 Com		A		Scrum		Hooker		1.5		23		20		19		20		20		19		16		16		19/17		1.118		20/16		1.25		20/15		1.333		19/16		1.187		1.118		N		C4 phyte 18mm

		Isaako		22		M				Hangman		None		E		Scrum collapsed		Tight Head		1		20		27*		17		17		17		17				17		17/18		0.944		17/18		0.944		17/18		0.944		17/19		0.895		0.895		N		N

		McNulty		12		M		N		Scoliosis T1		None		E		Tackle		Flanker		3		23		22		17		17		17		17		16		16		17/15		1.133		17/14		1.214		17/15		1.133		17/16		1.062		1.062		N		CPH   N

		Rogers		23		M		2/52 earlier		C4-5 Sub -> Fusion		Full recovery		E		Ruck		1st 5/8		1		20		15		13		14		16		16		15		13		13/20		0.65		14/20		0.7		16/19		0.842		16/19		0.842		0.65		C5/6 and C7-T1		stenosis, CPH   MRI

		McKenzie		17		M		N		C 5-6 Sub		R arm weakness		D		Scrum		Tight head		1.5		25		23		19		19*		17		17		19		17		19/16		1.187		19/17		1.118		17/20		0.85		17/21		0.809		0.809		C3-4cong bodies,		Non fusion post arch,C6 phytes 15mm

		Rathgen		25		M		N		C6-7 L Uni		C8 numbness		E		Scrum		Hooker		1		22		21		19		17		17		17		17		17		19/17		1.118		17/17		1		17/17		1		17/17		1		1		N		CPH   N

		Millar		22		M		N		C4-5 Bi Dis		C7 Incom		D		Ruck		Lock		1		23		23		21		20		20		19		18		18		21/18		1.167		20/18		1.111		20/17		1.176		19/17		1.118		1.118		N		N

		Johnson		29		M		N		C5-6 L Uni Dis		Residual weakness		D		Tackle		Lock		2		25		24		19		17		18		19		18		17		19/20		0.95		17/20		0.85		18/20		0.9		19/20		0.95		0.85		N		N

		Freeman		22		M		N		C5-6 #  Bi Dis Teardrop		Heaviness		E		Scrum		Hooker		1		21		22		20		21		21		22		22		20		20/16		1.25		21/16		1.312		21/16		1.312		22/17		1.294		1.25		N		N

		Morris		35		M		1 yr ago minor		Kyphosis and stenosis		C4 I		D		Tackle		Prop		1.5		20		16		15		11		13		14				11		15/21		0.714		Nov-21		0.523		13/20		0.65		14/19		0.737		0.523		N		Spinal stenosis

		Newton		18		M		N		ST Inj		Full recovery		E		Tackle		Halfback		2.5		*		20		17		18		18		18		16		16		17/15		1.133		18/14		1.286		18/14		1.286		18/15		1.2		1.133		N		non fusion post arch C1

		Lederman		15		M		Minor		None seen		Full recovery		E		Tackle		Flanker		1		23		22		21		19		19		19		17		17		21/17		1.235		19/17		1.118		19/18		1.055		19/20		0.95		0.95		N		CPH   N

		Prendergast		17		M		N		C4-5 Uni  # (L)		Weak L deltoid		D		Tackle		Hooker		1.5		21		15		15		14		13		14		14		13		15/18		0.833		14/18		0.778		13/18		0.722		14/19		0.737		0.722		N		N

		Herron		30		M		N		C4-5 Uni (L)		C5 Inc		D		Scrum		Hooker		2		22		23		19		18		20		20		21		18		19/18		1.055		18/16		1.125		20/15		1.333		20/16		1.25		1.055				C5-6 phytes 13mm

		Hillier		18		M				C6 # lamina		Hyperasthesia arms		D		Tackle				2		25		19		14		13		14		13		15		13		14/22		0.636		13/21		0.619		14/21		0.667		13/22		0.591		0.591		N		N

		Gunther		19		M		N		C5-6  # Sub		C5 Com		A		Tackle		Flanker		1		22		19		16		16		15		15		15		15		16/19		0.842		16/19		0.842		15/18		0.833		15/20		0.75		0.75		N		N

		Tinker		19		M		2yrs ago, sprain		C5-6 # Dis		C5 Com		A		Scrum		Hooker		1		25		22		19		18		17		17		16		16		19/17		1.118		18/17		1.059		17/17		1		17/19		0.895		0.895		N		C7 Clayshoveller's

		Gardiner		23		M				None seen		Conversion paralysis		E		Scrum				2		22		21		18		17		17		18		17		17		18/20		0.9		17/20		0.85		17/19		0.895		18/19		0.947		0.85		N		N

		Sincock		24		M				None seen		Lleg dec sens		E		Tackle				1		21		20		17		17		19		20		20		17		17/16		1.062		17/16		1.062		19/16		1.187		20/17		1.176		1.062		N		Conversion disorder

		Soper		20		M		N		C5-6 Bi Dis		C6 Incom		E		Scrum		Hooker		1		21		18		17		16		17		17				16		17/15		1.133		16/15		1.067		17/17		1		17/17		1		1		N		N

		Hayward		23		M		N		C4--5 # Dis		C5 Com		A		Scrum		Hooker		1		25		22		20		19		19		20		18		18		20/20		1		19/21		0.905		19/22		0.864		20/22		0.909		0.864		N		N

		Hansen		27		M		N		C1-2 AA sublux		Full recovery		E		Tackle/Maul		Blind Flanker		*		*		23		20		20		21		20		20		20		20/20		1		20/18		1.111		21/18		1.167		20/20		1		1		N		N

		Petone		33		M		8/52 ago		C3-4 Sub		C6 CCS		D		Tackle		Open Flanker		1		20		16		13		15		15		15		15		13		13/21		0.619		15/21		0.714		15/20		0.75		15/20		0.75		0.619		N		C3-4 11mm

		Hema		26		M		N		C5-6		Urological		E		Scrum		Tight head		2		20		18		16		15		15		15				15		16/17		0.941		15/18		0.789		15/18		0.833		15/17		0.882		0.789		N		CPH   N

		Millar		27		M		N		C5-6 Uni		C7 root		D		Maul		Halfback		1		21		20		19		18		16		16		17		16		19/15		1.267		18/15		1.2		16/15		1.067		16/16		1		1		N		N

		Hyde		21		M		N		C5-6 Uni Dis		Tingling finger		E		Maul		Prop		2		19		20		17		18		19		19		17		17		17/18		0.944		18/16		1.125		19/15		1.267		19/16		1.187		0.944		N		N

		Armstrong		17		M		N		Rot Sub C1-2		Weak ->Normal		E		Scrum		Lock		3		22*		22		19		18		19		19		19		18		19/16		1.187		18/16		1.125		19/15		1.267		19/16		1.187		1.125		N		N

		Broomhall		23		M		N		Neck pain only		Weak legs improving		E		Tackled		Lock		1.5		19		22		19		18		19		18		18		18		19/17		1.118		18/17		1.059		19/17		1.118		18/17		1.059		1.059		N		Hysteria

		Forrest		25		M		N		C4-5 Bi Dis		C5 Com		A		Tackle		No.8		2		28		22		18		17		17		17		Sw		17		18/17		1.059		17/17		1		17/18		0.944		17/19		0.895		0.895		N		N

		Fotheringham		26		M		N		C5-6 Bi Dis		Weak L arm		D		Scrum		Hooker		2		23		18		16		16		16		17		18		16		16/20		0.8		16/21		0.762		16/20		0.8		17/20		0.85		0.762		N		N

		Van Tongeren		20		F		N		C5-6 Uni Dis (L)		Inc. R arm weak		D		Scrum Collapse		Loose head		1.5		21		20		19		18		16		16		15		15		19/16		1.187		18/16		1.125		16/16		1		16/16		1		1		N		N

		Jones		28		M		N		C6-7 Uni		Sens better		E		Scrum		Tight head		2		24		23		20		18		18		19		19		18		20/17		1.176		18/17		1.059		18/17		1.059		19/18		1.055		1.055		N		DJD C6-7,C7-T1

		Chapman		16		M		N		C3-4 Sub. C3 Spi Pro #		Resid weak hands		D		Scrum		Tight head		2.5		22		20		18		16		17		17		18		16		18/15		1.2		16/15		1.067		17/16		1.062		17/17		1		1		N		N

		Solomon		26		M		Last season sprain		C5-6 Bi Dis		C5 Com		A		Scrum		Hooker		1.5		25		18		14		14		14		15		16		14		14/20		0.7		14/20		0.7		14/19		0.737		15/19		0.789		0.7		N		N

		Tibbitts		21		M		N		C6-7 # Dis		C6Inc		D		Scrum		Hooker		1		25		22		18		17		18		18*		18		17		18/19		0.947		17/19		0.895		18/18		1		18/19		0.947		0.895		N		N

		Booth		22		M		N		C5-6 Dis		C5 Com		A		Scrum		Hooker		1		23		26		24		22		21		21		20		20		24/18		1.333		22/19		1.578		21/18		1.167		21/19		1.105		1.105		N		N

		Whalley		22		M		N		C5-6 Sub		Bil hand weak		D		Ruck		No.8		1.5		22		20		18		18		18		18		17		17		18/19		0.947		18/19		0.947		18/20		0.9		18/20		0.9		0.9		N		N

		Lewis		19		M		3 yrs ago sprain		C5-6 Bi Dis		C6 Inc		D		Scrum		Tighthead		1		29		24		19		20		20		20		20		19		19/20		0.95		20/19		1.053		20/19		1.053		20/19		1.053		0.95		C7-T1 bodies cong		N

		Christy		38		M		Twice, neuro once		NBI, Epi bleed		C6C		A		Scrum Collapse		Hooker		1.5		21		20		18		17		18		19		18		17		18/19		0.947		18/19		0.947		18/20		0.9		19/23		0.826		0.826		N		DJD,C4-5-12,C5-6-14,C6-7

		Myall		24		M		N		NBI		Temp arm tingling		E		Scrum		Hooker		1.5		24		21		19		18		18		19		21		18		19/19		1		18/20		0.9		18/21		0.857		19/21		0.905		0.857		N		N

		Kopetschny		23		M		N		C2 Ped # (L) Arch # (R)		None		E		Maul		Lock		1		22		25*		18		17		18		17		16		16		18/20		0.9		17/20		0.85		18/20		0.9		17/20		0.85		0.85		N		N

		Chapman		31		M		N		C4-5 Bi # Dis		L foot sens		D		Maul		No.8		1		25		26		21		21		19		22		21		19		21/20		1.05		21/20		1.05		19/19		1		22/16		1.375		1		C5-7		open C7 arch,T2-3 fusion,T9-10 R fusion

		Meates		22		M		N		C5-6 # Dis		R C8 weak		E		Tackle		No.8		2		24		23		21		20		19		20		16		16		21/19		1.105		20/19		1.053		19/21		0.905		20/22		0.909		0.905		N		N

		Ruddle		14		M		N		C5 # with osteo		Radiculopathy		D						2		24		23		21		22		24		24		23		21		21/14		1.5		22/15		1.466		24/14		1.714		24/14		1.714		1.466		N		Osteomyelitis

		Grant		23		M		N		C1-2 avulsion flake		C2 root irritation		D		Tackle		Blind flanker		2		30		26		24		23		23		22		22		22		24/22		1.091		23/22		1.045		23/21		1.095		22/22		1		1		N		N

		Lawrence		28		M		N		C5 lateral mass #		Full recovery		E		Tackle		2nd 5/8		1		27		25		20		19		20		19		18		18		20/20		1		19/20		0.95		20/19		1.053		19/19		1		0.95		N		N

		Richards		16		M		N		Whiplash		Pins and Needles		E		Tackle		Inside Flanker		1		27		25		24		18		20		20		20		18		24/18		1.333		18/18		1		20/18		1.111		20/19		1.053		1		N		N

		Batty		23		M		N		Spinal concussion		Full recovery		E		Scrum		Loosehead		1		21		21		19		18		18		19				18		19/20		0.95		18/20		0.9		18/20		0.9		19/20		0.95		0.9		N		N

		Timoteo		24		M		N		Jefferson #		None		E		Tackle		Wing		*		*		18		14		14		15		15		15		14		14/19		0.737		14/19		0.737		15/18		0.833		15/19		0.789		0.737		N		N

		Knudsen		34		M		N		Cord concussion		Full recovery		E		Tackle		Lock		1		*		24		18		18		19		20				18		18/21		0.857		18/21		0.857		19/21		0.905		20/21		0.952		0.857		N		Non fusion of post arch C1

		Clouston		23		M		Odontoid #		Odontoid #		No Neurology		E		Tackle		Wing		1		24		21		19		18		18		18		17		17		19/17		1.118		18/17		1.059		18/17		1.059		18/17		1.059		1.059		N		Old odontoid #

		Godfrey		14		M		Old Os odontoidium		Old os odontoidium		Tingling		E		Tackle				*		*		20		20		20		21		21		20		20		20/16		1.125		20/16		1.125		21/17		1.235		21/17		1.235		1.125		N		Injury 2.5 yrs of age

		Muller		16		M		N		C4/5 bifacetC5/6 unstable		C5Com		A		Maul		Lock		2		25		23		18		18		19		19		18		18		18/15		1.2		18/16		1.125		19/16		1.187		18/15		1.2		1.2		N		C5-6 came to light post op

		Larson		16		M		N		C4/5 R uni dis		C4C		A		Tackle		Loosehead		2		*		24		21		19		19		20		18		18		21/15		1.4		19/19		1		19/19		1		20/18		1.111		1		C2/3 cong fusion		Non fusion of post arch C1

		Doolan		35		M		N		C5/6 uni		Temporary arm paralysis		E		Scrum		Hooker		2		24		22		20		22		23		21		20		20		20/20		1		22/18		1.222		23/17		1.352		21/19		1.105		1		N		N

		Dellabarca-Smith		17		M		N		C3/4 hyperflexion unstable		No neuro		E		Tackle		1/2 back		2		25		22		19		18		18		18		18		18		19/18		1.055		18/18		1		18/18		1		18/19		0.947		0.947		N		N

		Buckingham		18		M		N		C6/7 bi dis		Low Tetra Com		A		Scrum		Hooker		1		25		21		18		18		18		18		17		17		18/20		0.9		18/20		0.9		18/20		0.9		18/22		0.818		0.818		N		N

		Gledhill		27		M		Minor 2/52 earlier		C5/6 bifacet dis		Neuro intact		E		Scrum		Hooker		1		26		24		22		20		20		19				19		22/19		1.158		20/19		1.053		20/19		1.053		19/20		0.95		0.95		N		N






_1037197041.xls
Sheet1

		DOI		INCIDENT

		4/7/79		Scrum
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		SURNAME		FIRST		TOWN		DOB		DOI		AGE		Sex		PREV INJ		INJURY		NEUROLOGY		FRANKEL		WC		INCIDENT		POSITION		LEVEL		AA		C1		C2		C3		C4		C5		C6		C7		T1		MIN		STEN		NEAR		C3R		C3D		C4R		C4D		C5R		C5D		C6R		C6D		MIN D		FUSION		OTHER		HT		WT

		Welsh		Richard		Masterton		7/28/57		4/7/79		21		M				C4-5 Dis		C5Com		A		Y		Scrum		Loose head				1		30		21		17		18		19		19		19				17		3		2		17/19		0.895		18/19		0.947		19/19		1		19/20		0.95		0.895		N		N

		Hill		Richard		Oamaru		12/4/60		7/8/79		18		M				C6-7 Dis		C6 Com		A		Y		Ruck		Flanker				2		24		22		19		18		18		18		17				17		7		1		19/18		1.055		18/18		1		18/18		1		18/19		0.947		0.937		N		N

		Spring		Phillip		Wanganui		4/21/60		7/8/79		19		M				C6-7 Dis		C6Com		A		Y		Scrum		Hooker				2		24		19		16		14		15		13		14				13		6		0		16/19		0.842		14/19		0.737		15/19		0.789		13/19		0.684		0.684		N		N

		Hanson		John		ChCh		10/31/54		8/6/79		24		M				C5-6 # Dis		Central cord Incom		D		N		Scrum		Hooker				2		25		23		19		17		16		16		16				16		5-Jul				19/17		1.118		17/17		1		16/17		0.941		16/*		*		0.941		N		N

		Meimaris		Stelios		Wanganui		1/7/62		5/19/80		18		M				C6 Burst		C6 Com		A		Y		Tackle						2		22		20		18		17		17		*		17				17		4-Jul		0		18/18		1		17/18		0.944		17/18		0.944		*/*		*		0.944		N		N

		Van Raalte		Peter		Hutt		10/11/63		6/28/80		16		M				C5-6 Dis		C6 Com		A		Y		Scrum		Loose Head				2		23		21		19		19		18		18		17				17		7		1		19/17		1.118		19/17		1.118		18/17		1.059		18/18		1		1		N		N

		Farrell		Michael		ChCh		6/27/61		3/22/81		19		M				None		Reduced L arm sens		E		N								1		23		20		16		16		16		17		16										16/18		0.889		16/19		0.842		16/19		0.842		17/18		0.944		0.842		N		Rugby inj 2/52 before fight

		Rangitaawa		Phillip		Wellington		4/10/59		8/7/82		23		M				C5-6 # Dis		C5 Com		A		Y		Tackle						1		21		15		15		15		15		15		15				15		2-Jul		0		15/22		0.682		15/22		0.682		15/23		0.652		15/24*		.625*		0.652		N		N

		Gee		Leonard		ChCh		7/21/59		8/23/82		23		M				C5-6 # Dis, ? Hangman		C6Com		A		Y		Scrum				Provincial		1		*		22		16		15		16		17		17				15		4		2		16/20		0.8		15/21		0.714		16/20		0.8		17/20		0.85		0.714		N		Non fusion posterior arch C1

		Wear		David		ChCh		11/10/58		4/28/83		24		M				C5-6 Dis		C7 Com		A		Y		Scrum						1		23		21		20		19		18		18		19		18		18		5-Jun		1		20/17		1.176		19/17		1.118		18/17		1.059		18/17		1.059		1.059		N		N

		White		David		ChCh		1/26/57		8/6/83		26		M				C4 # Dis		C4 Incom		D		N		Scrum		Loose head		Senior		2		19		21		20		17		19		19		18		15		17		4				20/18		1.111		17/20		0.85		19/20		0.95		19/22		0.864		0.85		N		N

		Symon		Robert		Wellington		4/17/64		4/14/84		19		M		N		C 6-7 Dis		C6 Com		A		Y		Scrum		Hooker		University		1		20		23		18		17		16		16		18		17		16		5-Jun		0		18/18		1		17/19		0.895		16/20		0.8		16/19		0.842		0.8		c2-3		Bil C8 Cx ribs,C2-3		1.71		78

		Stretch		Clayton		Levin		5/3/66		4/6/84		17		M		N		C5-6 Dis, C6 #		C6 Com		A		Y		Scrum		Lock		Under 19		2		27		22		20		17		16		12*		16				16		5-Jul		0		20/20		1		17/20		0.85		16/19		0.842		12*/*		1		0.842		N		N		1.88		68

		Newland		Phillip		Coast		5/7/54		7/14/84		30		M		Mild 4yrs prev		C5-6 locked		C5 Com		A		Y		Tackle		Flanker		Senior		2		25		22		19		20		20		19		18				18		7		2		19/19		1		20/19		1.053		20/19		1.053		19/20		0.95		0.95		N		N		1.93		83

		Kaye		John		Waikouaiti		7/26/65		8/18/84		19		M		N		C4-5 Dis		Ventilator C2C		A		Y		Ruck		Flanker		University		1		25		20		16		15		16		17						15		4		2		16/19		0.842		15/20		0.75		16/19		0.842		17/20		0.85		0.75		N		N		1.8		75

		Corkill		Donald		Wellington		1/30/61		6/23/84		23		M		N		C5-6 Dis		C6 Com		A		Y		Scrum		Hooker		J5		1		22		20		17		17		16		16		14				14		7		1		17/18		0.944		17/17		1		16/17		0.941		16/17		0.941		0.941		N		N		1.68		70

		Algie		James		Masterton		8/30/59		3/18/84		24		M		N		C5 #		Weak grip and L, C5I		D		N		Maul		Lock		Senior		1		25		22		18		16		15		17		17				15		5				18/18		1		16/19		0.842		15/19		0.789		17/19		0.895		0.789		N		N		1.85		86

		Buchanan		Grant		ChCh		3/10/64		7/27/85		21		M				C5-6 Dis		C5 Incom		B		Y		Maul						2		22		19		16		16		16		16		17				16		3-Jun				16/17		0.941		16/18		0.889		16/19		0.842		16/19		0.842		0.842		N		N

		Tauiliili		William		Hutt		7/27/50		7/24/85		34		M		1 yr ago similar		None		Central cord C6-8 Inco		D		N		Tackle				Friendly		1		22		19		13		13		13		15		15				13		3-May				13/20		0.65		13/20		0.65		13/20		0.65		15/20		0.75		0.65		N		stenosis

		Boyd		Allen		Kulbane		6/18/55		4/19/86		30		M		N		C4-5 Dis		C4 Com		A		Y		Scrum		Hooker		Presidents		1		24		21		16		14		14		15		16				14		4-May		0		16/18		0.889		14/19		0.737		14/18		0.778		15/18		0.833		0.737		N		stenosis		1.73		67

		Jarvine		Keith		Alexandra		3/25/58		5/3/86		28		M		N		C4-5 Uni Dis		C4 Incom		B		Y		Tackle		Half back		Senior		2		28		25		20		20		19		19		18				18		7				20/17		1.176		20/17		1.176		19/17		1.118		19/17		1.118		1.118		N		N		1.78		76

		Johnston		Paul		Port Chalmers		6/4/66		8/24/86		20		M		N		C5-6 Dis		C6 Com		A		Y		Tackle		Lock		3rd grade		1		28		22		18		17		17		17		18				17		4-Jun		0		18/20		0.9		17/19		0.895		17/19		0.895		17/19		0.895		0.895		N		N		1.88		86

		Turei		William		ChCh		7/29/59		9/13/86		27		M		N		C6-7# Sub		None		E		N		Tackle		2nd 5/8		Senior		1		22		19		17		17		18		17		15				15		7				17/15		1.133		17/15		1.133		18/15		1.2		17/17		1		1		N		N		1.78		89

		McDonald		William		Ashburton		5/3/66		4/5/86		19		M		3yrs prev		Unstable C1-2		L tingling		E		N		Not single one		No 8		Senior		*		20		19		17		18		15		15		15				15		5-Jul				17/18		0.944		18/18		1		17/18		0.944		18/19		0.947		0.944		c2-3		os odontoidium		1.83		86

		Cameron		Ross		Wairau		2/11/62		4/18/87		25		M		N		C5-6 Bi # Dis		Weak hands		D		N		Tackle		Flanker		Senior		1		19		20		21		20		19		19		19				19		1,5-7				21/18		1.167		20/18		1.111		19/19		1		19/19		1		1		N		N		1.73		73

		Bain		Mark		Taiori		11/16/67		7/2/88		20		M		N		C7-T1 ST Inj		Walk with stick		E		N		Scrum		Hooker		2nd grade		1		26		21		17		18		17		18		17		13*		17		3,5,7				17/15		1.133		18/15		1.2		17/14		1.214		18/15		1.2		1.133		N		CPH   N		1.7		64

		Wilson		Grant		ChCh		11/17/66		10/8/88		21		M				None seen inc CT		Temp bil arm weak		E		N		Scrum		Tight head				2		24		20		18		18		19		18		17				17		7				18/16		1.125		18/16		1.125		19/17		1.118		18/19		0.947		0.947		N		N

		Smith		Robert		Grey/ChCh		5/24/69		4/15/89		19		M		Sore prev week		C5-6 Bi Dis		C6 Com		A		Y		Scrum		Hooker		Senior		1.5		23		20		19		20		20		19		16				16		7		1		19/17		1.118		20/16		1.25		20/15		1.333		19/16		1.187		1.118		N		C4 phyte 18mm		1.77		76

		Isaako		Vini		ChCh		9/15/66		4/25/89		22		M				Hangman		None		E		N		Scrum collapsed		Tight Head				1		20		27*		17		17		17		17						17		3-Jul				17/18		0.944		17/18		0.944		17/18		0.944		17/19		0.895		0.895		N		N

		McNulty		Gregory		Ashburton		9/12/76		4/29/89		12		M		N		Scoliosis T1		None		E		N		Tackle		Flanker		Under 13		3		23		22		17		17		17		17		16				16		7				17/15		1.133		17/14		1.214		17/15		1.133		17/16		1.062		1.062		N		CPH   N		1.5		41

		Rogers		Jamie		ChCh		4/12/66		4/15/89		23		M		2/52 earlier		C4-5 Sub -> Fusion		Full recovery		E		N		Ruck		1st 5/8		Senior		1		20		15		13		14		16		16		15				13		3				13/20		0.65		14/20		0.7		16/19		0.842		16/19		0.842		0.65		C5/6 and C7-T1		stenosis, CPH   MRI		1.7		67

		McKenzie		Lachlan		Invercargill		4/13/72		6/3/89		17		M		N		C 5-6 Sub		R arm weakness		D		N		Scrum		Tight head		Under 20		1.5		25		23		19		19*		17		17		19				17		5-Jun				19/16		1.187		19/17		1.118		17/20		0.85		17/21		0.809		0.809		C3-4cong bodies,		Non fusion post arch,C6 phytes 15mm		1.8		81

		Rathgen		David		Ashburton		1/28/64		7/1/89		25		M		N		C6-7 L Uni		C8 numbness		E		N		Scrum		Hooker		Senior		1		22		21		19		17		17		17		17				17		4-Jul				19/17		1.118		17/17		1		17/17		1		17/17		1		1		N		CPH   N				76

		Millar		David		Napier		12/2/66		7/8/89		22		M		N		C4-5 Bi Dis		C7 Incom		D		Y		Ruck		Lock		Senior		1		23		23		21		20		20		19		18				18		7				21/18		1.167		20/18		1.111		20/17		1.176		19/17		1.118		1.118		N		N		1.95		99

		Johnson		Gavin		ChCh		8/13/60		4/21/90		29		M		N		C5-6 L Uni Dis		Residual weakness		D		N		Tackle		Lock		Senior		2		25		24		19		17		18		19		18				17		4				19/20		0.95		17/20		0.85		18/20		0.9		19/20		0.95		0.85		N		N		1.88		86

		Freeman		Phillip		ChCh		12/4/67		8/4/90		22		M		N		C5-6 #  Bi Dis Teardrop		Heaviness		E		N		Scrum		Hooker		Presidents		1		21		22		20		21		21		22		22				20		3				20/16		1.25		21/16		1.312		21/16		1.312		22/17		1.294		1.25		N		N		1.78		64

		Morris		Bruce		Gisbourne		3/18/56		3/23/91		35		M		1 yr ago minor		Kyphosis and stenosis		C4 I		D		N		Tackle		Prop		Senior		1.5		20		16		15		11		13		14						11		4				15/21		0.714		Nov-21		0.523		13/20		0.65		14/19		0.737		0.523		N		Spinal stenosis		1.73		108

		Newton		Paul		ChCh		6/2/72		4/13/91		18		M		N		ST Inj		Full recovery		E		N		Tackle		Halfback		Under 19		2.5		*		20		17		18		18		18		16				16		7				17/15		1.133		18/14		1.286		18/14		1.286		18/15		1.2		1.133		N		non fusion post arch C1		1.63		60

		Lederman		Barry		ChCh		10/7/75		4/13/91		15		M		Minor		None seen		Full recovery		E		N		Tackle		Flanker		Under 17		1		23		22		21		19		19		19		17				17		7				21/17		1.235		19/17		1.118		19/18		1.055		19/20		0.95		0.95		N		CPH   N		1.78		67

		Prendergast		Dwayne		Ashburton		9/27/73		8/11/91		17		M		N		C4-5 Uni  # (L)		Weak L deltoid		D		N		Tackle		Hooker		Under 18		1.5		21		15		15		14		13		14		14				13		5				15/18		0.833		14/18		0.778		13/18		0.722		14/19		0.737		0.722		N		N		1.77		83

		Herron		Gordon		Oamaru		2/5/62		5/3/92		30		M		N		C4-5 Uni (L)		C5 Inc		D		N		Scrum		Hooker		Senior		2		22		23		19		18		20		20		21				18		4				19/18		1.055		18/16		1.125		20/15		1.333		20/16		1.25		1.055				C5-6 phytes 13mm		1.75		77

		Hillier		Daniel		ChCh		5/2/74		11/3/92		18		M				C6 # lamina		Hyperasthesia arms		D		N		Tackle						2		25		19		14		13		14		13		15				13		4,6				14/22		0.636		13/21		0.619		14/21		0.667		13/22		0.591		0.591		N		N

		Gunther		Gordon		Palm N		5/21/73		5/25/92		19		M		N		C5-6  # Sub		C5 Com		A		Y		Tackle		Flanker		Under 21		1		22		19		16		16		15		15		15				15		5-Jul		0		16/19		0.842		16/19		0.842		15/18		0.833		15/20		0.75		0.75		N		N		1.77		83

		Tinker		Geremy		ChCh		1/9/73		8/8/92		19		M		2yrs ago, sprain		C5-6 # Dis		C5 Com		A		Y		Scrum		Hooker		Under 19		1		25		22		19		18		17		17		16		16		16		7		2		19/17		1.118		18/17		1.059		17/17		1		17/19		0.895		0.895		N		C7 Clayshoveller's		1.79		76

		Gardiner		Michael		Palm North		10/9/69		7/3/93		23		M				None seen		Conversion paralysis		E		N		Scrum						2		22		21		18		17		17		18		17				17		4-5,7				18/20		0.9		17/20		0.85		17/19		0.895		18/19		0.947		0.85		N		N

		Sincock		Darren		ChCh		3/17/69		8/15/93		24		M				None seen		Lleg dec sens		E		N		Tackle						1		21		20		17		17		19		20		20				17		3-Apr				17/16		1.062		17/16		1.062		19/16		1.187		20/17		1.176		1.062		N		Conversion disorder

		Soper		Todd		Dunedin		12/7/73		4/30/94		20		M		N		C5-6 Bi Dis		C6 Incom		E		N		Scrum		Hooker		Senior		1		21		18		17		16		17		17						16		4				17/15		1.133		16/15		1.067		17/17		1		17/17		1		1		N		N		1.78		85

		Hayward		Brad		Wellington		8/17/70		4/2/94		23		M		N		C4--5 # Dis		C5 Com		A		Y		Scrum		Hooker		Senior		1		25		22		20		19		19		20		18				18		7		2		20/20		1		19/21		0.905		19/22		0.864		20/22		0.909		0.864		N		N		1.84		86

		Hansen		Tony		Wangarai		4/20/67		5/14/94		27		M		N		C1-2 AA sublux		Full recovery		E		N		Tackle/Maul		Blind Flanker		Senior		*		*		23		20		20		21		20		20				20		3-4,6-7				20/20		1		20/18		1.111		21/18		1.167		20/20		1		1		N		N		1.95		105

		Petone		Talo		Southland		3/25/61		6/4/94		33		M		8/52 ago		C3-4 Sub		C6 CCS		D		N		Tackle		Open Flanker		Senior		1		20		16		13		15		15		15		15				13		3				13/21		0.619		15/21		0.714		15/20		0.75		15/20		0.75		0.619		N		C3-4 11mm		1.82		82

		Hema		Samuela		Nelson		5/6/68		7/12/94		26		M		N		C5-6		Urological		E		N		Scrum		Tight head		Senior		2		20		18		16		15		15		15						15		4-Jun				16/17		0.941		15/18		0.789		15/18		0.833		15/17		0.882		0.789		N		CPH   N		Tall		Solid

		Millar		Bernard		Timaru		12/24/67		3/20/95		27		M		N		C5-6 Uni		C7 root		D		N		Maul		Halfback		Senior		1		21		20		19		18		16		16		17				16		5-Jun				19/15		1.267		18/15		1.2		16/15		1.067		16/16		1		1		N		N		1.6		70

		Hyde		Randall		Ashburton		11/28/73		3/27/95		21		M		N		C5-6 Uni Dis		Tingling finger		E		N		Maul		Prop		Senior		2		19		20		17		18		19		19		17				17		3,7				17/18		0.944		18/16		1.125		19/15		1.267		19/16		1.187		0.944		N		N		1.78		75

		Armstrong		Stewart		ChCh		6/1/77		4/8/95		17		M		N		Rot Sub C1-2		Weak ->Normal		E		N		Scrum		Lock		Under 21		3		22*		22		19		18		19		19		19				18		4				19/16		1.187		18/16		1.125		19/15		1.267		19/16		1.187		1.125		N		N		1.83		77

		Broomhall		Gene		ChCh		12/4/71		4/8/95		23		M		N		Neck pain only		Weak legs improving		E		N		Tackled		Lock		Senior		1.5		19		22		19		18		19		18		18				18		4,6-7				19/17		1.118		18/17		1.059		19/17		1.118		18/17		1.059		1.059		N		Hysteria		1.91		90

		Forrest		Wayne		Hastings		3/24/70		5/20/95		25		M		N		C4-5 Bi Dis		C5 Com		A		Y		Tackle		No.8		Senior		2		28		22		18		17		17		17		Sw				17		4-Jul		0		18/17		1.059		17/17		1		17/18		0.944		17/19		0.895		0.895		N		N		1.92		80

		Fotheringham		Stephen		Invercargill		5/26/69		7/8/95		26		M		N		C5-6 Bi Dis		Weak L arm		D		N		Scrum		Hooker		Senior		2		23		18		16		16		16		17		18				16		3-May				16/20		0.8		16/21		0.762		16/20		0.8		17/20		0.85		0.762		N		N		1.8		96

		Van Tongeren		Helena		ChCh		6/8/75		8/18/95		20		F		N		C5-6 Uni Dis (L)		Inc. R arm weak		D		N		Scrum Collapse		Loose head		Open Womens		1.5		21		20		19		18		16		16		15				15		7				19/16		1.187		18/16		1.125		16/16		1		16/16		1		1		N		N		1.63		81

		Jones		Gareth		Hutt		9/20/67		11/6/95		28		M		N		C6-7 Uni		Sens better		E		N		Scrum		Tight head		Army		2		24		23		20		18		18		19		19				18		4-May				20/17		1.176		18/17		1.059		18/17		1.059		19/18		1.055		1.055		N		DJD C6-7,C7-T1		1.81		87

		Chapman		Lloyd		Geraldine		12/5/78		8/12/95		16				N		C3-4 Sub. C3 Spi Pro #		Resid weak hands		D		N		Scrum		Tight head		Under 16		2.5		22		20		18		16		17		17		18				16		4				18/15		1.2		16/15		1.067		17/16		1.062		17/17		1		1		N		N		1.85		75

		Solomon		Jason		Palm N		6/3/69		2/25/96		26		M		Last season sprain		C5-6 Bi Dis		C5 Com		A		Y		Scrum		Hooker		Senior		1.5		25		18		14		14		14		15		16				14		3-May		0		14/20		0.7		14/20		0.7		14/19		0.737		15/19		0.789		0.7		N		N		1.81		84

		Tibbitts		Craig		Dunedin		8/27/74		3/6/96		21		M		N		C6-7 # Dis		C6Inc		D		N		Scrum		Hooker		Senior		1		25		22		18		17		18		18*		18				17		4				18/19		0.947		17/19		0.895		18/18		1		18/19		0.947		0.895		N		N		1.8		94

		Booth		Phillip		Hamilton		12/20/73		3/16/96		22		M		N		C5-6 Dis		C5 Com		A		Y		Scrum		Hooker		Senior		1		23		26		24		22		21		21		20				20		7		2		24/18		1.333		22/19		1.578		21/18		1.167		21/19		1.105		1.105		N		N		1.82		83

		Whalley		Reuben		ChCh		9/4/73		2/20/96		22		M		N		C5-6 Sub		Bil hand weak		D		N		Ruck		No.8		Senior		1.5		22		20		18		18		18		18		17				17		7				18/19		0.947		18/19		0.947		18/20		0.9		18/20		0.9		0.9		N		N		1.93		102

		Lewis		David		Palm N		5/30/76		4/6/96		19		M		3 yrs ago sprain		C5-6 Bi Dis		C6 Inc		D		N		Scrum		Tighthead		Under 21		1		29		24		19		20		20		20		20				19		3				19/20		0.95		20/19		1.053		20/19		1.053		20/19		1.053		0.95		C7-T1 bodies cong		N		1.95		120

		Christy		Tumanako		Hastings		2/26/58		4/6/96		38		M		Twice, neuro once		NBI, Epi bleed		C6C		A		Y		Scrum Collapse		Hooker		Senior		1.5		21		20		18		17		18		19		18				17		4		2		18/19		0.947		18/19		0.947		18/20		0.9		19/23		0.826		0.826		N		DJD,C4-5-12,C5-6-14,C6-7		1.82		83

		Myall		Wayne		Culverden		4/6/72		4/20/96		24		M		N		NBI		Temp arm tingling		E		N		Scrum		Hooker		Senior		1.5		24		21		19		18		18		19		21				18		4-May				19/19		1		18/20		0.9		18/21		0.857		19/21		0.905		0.857		N		N		1.77		70

		Kopetschny		Dietmar		ChCh		8/19/72		6/17/96		23		M		N		C2 Ped # (L) Arch # (R)		None		E		N		Maul		Lock		Senior		1		22		25*		18		17		18		17		16		15		16		7				18/20		0.9		17/20		0.85		18/20		0.9		17/20		0.85		0.85		N		N		1.95		75

		Chapman		Wayne		New Plymouth		7/8/65		8/4/96		31		M		N		C4-5 Bi # Dis		L foot sens		D		Y		Maul		No.8		Senior		1		25		26		21		21		19		22		21				19		5				21/20		1.05		21/20		1.05		19/19		1		22/16		1.375		1		C5-7		open C7 arch,T2-3 fusion,T9-10 R fusion		1.85		87

		Meates		Julian		ChCh		12/18/74		3/9/97		22		M		N		C5-6 # Dis		R C8 weak		E		N		Tackle		No.8		Senior		2		24		23		21		20		19		20		16				16		7				21/19		1.105		20/19		1.053		19/21		0.905		20/22		0.909		0.905		N		N		1.93		115

		Ruddle		Christopher		ChCh		4/19/83		4/8/98		14		M		N		C5 # with osteo		Radiculopathy		D		N								2		24		23		21		22		24		24		23				21						21/14		1.5		22/15		1.466		24/14		1.714		24/14		1.714		1.466		N		Osteomyelitis

		Grant		Jason		Lincoln		10/31/73		5/10/97		23		M		N		C1-2 avulsion flake		C2 root irritation		D		N		Tackle		Blind flanker		Senior		2		30		26		24		23		23		22		22				22						24/22		1.091		23/22		1.045		23/21		1.095		22/22		1		1		N		N		1.92		95

		Lawrence		Stuart		Ashburton		3/6/70		4/11/98		28		M		N		C5 lateral mass #		Full recovery		E		N		Tackle		2nd 5/8		Senior		1		27		25		20		19		20		19		18				18						20/20		1		19/20		0.95		20/19		1.053		19/19		1		0.95		N		N		1.84		80

		Richards		Mathew		Ashburton		7/22/81		4/18/98		16		M		N		Whiplash		Pins and Needles		E		N		Tackle		Inside Flanker		Senior		1		27		25		24		18		20		20		20				18		4				24/18		1.333		18/18		1		20/18		1.111		20/19		1.053		1		N		N		1.85		79

		Batty		Ian		Hastings		2/10/75		5/9/98		23		M		N		Spinal concussion		Full recovery		E		N		Scrum		Loosehead		Senior		1		21		21		19		18		18		19						18						19/20		0.95		18/20		0.9		18/20		0.9		19/20		0.95		0.9		N		N		1.81		105

		Timoteo		Uili		Hastings		7/8/73		5/23/98		24		M		N		Jefferson #		None		E		N		Tackle		Wing		Senior		*		*		18		14		14		15		15		15				14						14/19		0.737		14/19		0.737		15/18		0.833		15/19		0.789		0.737		N		N		_		_

		Knudsen		Stephen		ChCh		4/5/64		5/23/98		34		M		N		Cord concussion		Full recovery		E		N		Tackle		Lock		3rd grade		1		*		24		18		18		19		20						18						18/21		0.857		18/21		0.857		19/21		0.905		20/21		0.952		0.857		N		Non fusion of post arch C1		1.87		107

		Clouston		James		Blenheim		8/29/74		6/20/98		23		M		Odontoid #		Odontoid #		No Neurology		E		N		Tackle		Wing		Senior		1		24		21		19		18		18		18		17				17						19/17		1.118		18/17		1.059		18/17		1.059		18/17		1.059		1.059		N		Old odontoid #		_		_

		Godfrey		William		Kaikoura		9/10/84		7/11/98		14		M		Old Os odontoidium		Old os odontoidium		Tingling		E		N		Tackle						*		*		20		20		20		21		21		20				20						20/16		1.125		20/16		1.125		21/17		1.235		21/17		1.235		1.125		N		Injury 2.5 yrs of age

		Muller		Mathew		Hawea		5/6/82		7/25/98		16		M		N		C4/5 bifacetC5/6 unstable		C5Com		A		Y		Maul		Lock		School		2		25		23		18		18		19		19		18				18						18/15		1.2		18/16		1.125		19/16		1.187		18/15		1.2		1.2		N		C5-6 came to light post op		1.85		56

		Larson		Benjamin		Invercargill		6/3/82		3/30/99		16		M		N		C4/5 R uni dis		C4C		A		Y		Tackle		Loosehead		Schoolboy		2		*		24		21		19		19		20		18				18		7				21/15		1.4		19/19		1		19/19		1		20/18		1.111		1		C2/3 cong fusion		Non fusion of post arch C1		1.85		95

		Doolan		John		Greymouth		5/22/63		4/17/99		35		M		N		C5/6 uni		Temporary arm paralysis		E		N		Scrum		Hooker		Senior		2		24		22		20		22		23		21		20				20		3,7				20/20		1		22/18		1.222		23/17		1.352		21/19		1.105		1		N		N		1.82		86

		Dellabarca-Smith		Stephen		ChCh		8/30/81		5/2/99		17		M		N		C3/4 hyperflexion unstable		No neuro		E		N		Tackle		1/2 back		U18		2		25		22		19		18		18		18		18				18		4-Jul				19/18		1.055		18/18		1		18/18		1		18/19		0.947		0.947		N		N		1.82		71

		Buckingham		Daniel		Dunedin		9/25/80		8/14/99		18		M		N		C6/7 bi dis		Low Tetra Com		A		Y		Scrum		Hooker		U21		1		25		21		18		18		18		18		17				17		7				18/20		0.9		18/20		0.9		18/20		0.9		18/22		0.818		0.818		N		N		1.86		90

		Gledhill		Herbert		Blenheim		8/29/72		10/3/99		27		M		Minor 2/52 earlier		C5/6 bifacet dis		Neuro intact		E		N		Scrum		Hooker		Senior		1		26		24		22		20		20		19						19						22/19		1.158		20/19		1.053		20/19		1.053		19/20		0.95		0.95		N		N		1.85		95

																																						2.2958371779		2.2086709113		2.2265271095		2.1379692177		1.9899748742		1.303840481		1.9926356095		17778.8641691735		0.9001536979		0		0.1759107529		0		0.1859940151		0		0.186474217		0

																																						18.2235294118		17.5357142857		17.6823529412		17.8536585366		17.5		16.2		16.7023809524		13342.8484848485		0.9130434783		0		1.0177529412		44501		0.9828117647		0		0.9905176471		0		0.9757804878		0.9205647059






