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I NTRODUCT ION 

Inj uri es to the spi na l  cord can be deva stati n g ,  often wi th trag ic  con
sequences to the survi vor , h i s  fami l y ,  and soc i ety .  S i nce present treatment 
offers l i tt l e  hope of restoring  neuro l og i c  funct i on ,  preventi on of such i n
j uri es and l i m i tat ion of sequel ae i s  presentl y the best a pproach to combating  
th i s  ca tastro ph i c  i nj ury. A s i gn i fi cant proportion of s p i na l -cord i nj uries 
rel ated to motor veh i c l es i nvol ve motorcyc l es .  Th is  report descri bes the 
epi demi o l o g i c  fea tures of motorcycl e  crashes that produce s p i na l -cord i njury ,  
and the severi ty ,  types , and pattern o f  spi na l -cord and other i nj ur i es 
susta i ned.  

METHODS AND MATERIALS 

The methods used i n  ascerta i n i ng cases of traumatic  s p i na l -cord l es i ons 
i n  1 8  Northern Ca l i forn ia  counti es have been presented el sewhere ( 1 ) .  For 
compl eteness , th i s  report reca p i tu l ates i mportant methodo l o g i c  con s i derations . 

Defi n i t ion o f  Spi nal -Cord I njury and I nc i dence Cri teri a .  For purposes of thi s 
study , a s p i na l -cord l es i on wa s defi ned as an acute trauma t ic  l es i on of the 
s p i na l  cord , i nc l udi ng trauma to nerve roots , that resu l ts i n  sensory and/or 
motor defi c i t .  The d i agnos i s  of s p i na l -cord i nj ury and descri ption of 
resul t ing  defi c i ts were accepted as recorded by an a ttend i ng phy s i c i an i n  the 
hos p i ta l  adm i s s i o n  or d i scharge record , autopsy protocol , or other medical  
record. Al l i nformat ion used was obtai ned from exi st i ng records , not by 
i ntervi ew .  

For i nc l us ion  a s  a n  i nc i dence cas e ,  the i nj ury must have occurred i n  1 970 
or 1 97 1  to a usual  resi dent of 1 8  prespec i f ied Northern Cal i forn i a  counties 
( regardl ess of pl ace of occurrence or pl ace of treatment of the i nj ury ) .  The 
years 1 970 and 1 971 were sel ected to uti l i ze 1 970 U . S .  Census data as a 
denomi nator i n  der i v i n g  i nc i dence rates according  to soci odemograph i c  factors . 

Reference Popu l ation and Geograph i e  Regi on . The popul ati on a t  ri s k  was 
defi ned as the usual  resi dents of the 1 8  Northern Cal i forni a  counti es , a 
popul a tion of s l i ghtly more than 5 . 8  mi l l i on persons ( 29 . l  per cent of the 
state ' s  popul ati on ) .  Figure 1 shows the area i nc l uded . The 1 8  count i es are 
Shasta , Tehama , Nevada , Pl acer, and El Dorado (mounta i n  regi on ) ;  Butte , Yuba , 
Sutter , Yol o ,  Sacramento , San Joaqui n ,  and So l ano ( central va l l ey reg i on ) ; 
and Contra Costa , Al ameda , Mari n ,  San Franc i sco , San Mateo , and Santa Cl ara 
( coa stal reg i on ) . 
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FIGURE 1 

Calif orma 

Method of Gase Ascerta i nment . Gase ascerta i nment i nvol ved a systemati c ,  ex
hausti ve rev i ew of records , fi l es ,  and reports from a l l hospi ta l s  and coro
ner ' s  o ffi ces i n  each county ,  pl us records of the State of Gal i forn i a  Depart
ments of Hea l th ( Gri ppl ed Gh i l dren ' s  Servi ce ) ,  Reha bi l i tat ion , and I ndustr i a l  
Rel a t i ons ( Wo rkmen ' s  Gompensation ) . There were three phases to case a scer
ta i nmen t :  1 )  rev i ew of a l l hos p i ta l  admi s s i on records ( the pri nc i pa l  method 
of ascerta i nment ) ;  2 )  exami nation of a l l autopsy protocol s  for evi dence of 
s pi na l -cord l es i o n s ;  a nd 3 )  rev i ew of a l l records on fi l e  w i th the State of 
Gal i forn i a  Departments of Heal th (Cripp l ed Ch i l dren ' s  Servi ce) , Rehab i l i tati on , 
ct nc..l I ndustr ia l  Rel ati ons ( Workmen ' s  Gompensa t i on ) to i dent i fy sp ina l -r.ord 
i nj ur ies pos s i b l y  mi ssed i n  the previous two phases . 

Prel i mi nary to case ascerta i nmen t ,  hospi ta l  adm i ss ion  i ndex i ng rubrics  
were exami ned to determ i ne which  cou l d  best i denti fy hos p i ta l  adm i s s i on havi ng 
a poten t i a l  s p i na l -cord i njury .  Al l hos p i ta l s  used e i ther the Interna tional  
Gl ass i fi cation  o f  Di s eases , Adapted ( I GDA) , the hos p i ta l  adaptat ion of I CDA , 
or,  to a l esser extent , the Standard Nomenc l a ture o f  D i s eases and Operat ions . 
Tests o f  potenti al rubrics  at  hos p i ta l s l ed to ado pt i on of a f i na l  l i st of 
n i ne hospi ta l adm i s s i on/di scharge rubr ics  (Tabl e 1 ) .  The medical  records of 
each potent i a l  case w i th one or more of these rubri cs was exami ned to deter
mi ne conformance wi th the defi n i t ion  of s p i na l -cord i nj ury and whether the 
i nc i dence cri teri a  were met .  

Gase a scerta i nment was begun i n  October 1 972 a nd compl eted i n  January 
1 974 .  Severa l months were devoted to case a scerta i nment outs i de the 1 8-
county region to i denti fy persons w i th a s p i na l -cord i nj ury who were usual  
res i dents of the 1 8-county reg ion but i nj ured el sewhere . Exami ned for th i s  
purpose were a dmi s s i on records of major hosp i ta l s i n  counties on the peri phery 
of the 1 8-county study reg i on ( i . e . , the rema i nder of Gal i forn i a , western 
Nevada , a nd southern Oregon ) .  A"C"ompl ete search was made of the fi l es of the 
State of Gal i forn i a  Cri ppl ed Ch i l dren ' s  Serv i ce ,  Department of Reha bi l i tat ion 
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and Workmen ' s  Compensat i on , to i dent i fy a l l  pos s i b l e  cases meeti ng the cri 
teri a  of i nci dence .  Autopsy protocol s were revi ewed from 30 of the most 
popu l ous count i es i n  Cal i forn i a ,  western Nevada , and southern Oregon . 

TABLE 1 .  HOSPITAL ADMISSION INDEXING CODE tlUMBERS 

Aifü RUBRJCS USED FOR SPINAL-CORD INJURY CASE ASCERTAINMENT* 

RuBR!C No. a  
349 

725 
772 . 1  
805 

806 

839 
958 

959 
03 

RuBRtc 
0THER Dl SEASES OF SPINAL CORD (MONO - , 

HEM ! - ,  PARA-, QUADRI PLEGIA) 
DISPLACEMENT OF I NTERVERTEBRAL D I SK 
BI RTH lNJURY W ITHOUT MENTION OF CAUSE 
FRACTURE AND FRACTURE DI SLOCATION OF 

VERTEBRAL COLUMN W ITHOUT MENTION OF 
SPI NAL-CORD LESION 

FRACTURE AND FRACTURE DI SLOCATION OF 
VERTEBRAL COLUMN W 1 TH SP 1 NAL- CORD 
LESION 

0THER Dl SLOCATION: SPINE 
SPINAL-CORD LESION WI THOUT EVIDENCE OF 

SPINAL-SONE INJURY 
0THER NERVE lNJURY 
SURGICAL OPERATIONS: OPERATIONS ON 

SPI NAL-CORD STRUCTURES 
a i NTERNATIONAL CLAS S ! F I CAT!ON OF DI SEASES, ADAPTED (8TH REVISION) 

Offi c i a l  pol i ce  reports were the source of i nformation on the character
i st i c s  of the motorcycl e  i nvol ved and other features of the cra s h .  

The 1 976 vers i on o f  the Abbrev i a ted Inj ury Sca l e ( 2 )  ( A I S )  was used to 
ass i gn numerica l  val ues to each i nj u ry i dent i fi ed from hos p i ta l  records and/ 
or coroner reports . The A I S  codes and the i r  descri ptions a re g i ven i n  Tabl e 2 .  

CollE. 
0 
1 
2 
3 
4 

TABLE 2 .  ABBREVIATED WJURY SCALE CODE DESCRIPTIONS 

DESCR I PTION 
No I NJ URY 

M I NOR 

MODERATE 

SEVERE (NOT L I FE

THREATEN I NG) 

SERIOUS ( L I FE-THREATE N I N G ,  

SURV I VAL PROBABLE) 

RESULTS 

CQllE. 
5 

6 

9 

DESCRIPIION 
CR ! T I CAL (SURVI VAL 

UNCERTA I N )  

MAX IMUM (CURRENTLY 

UNTREATABLE) 

ÜN KNOWN 

A tota l of 61 9 persons wi th a spi na l -cord l es i on were i denti fi ed among 
the res i dents of the 1 8  county reg i on : an average annual i nci dence rate of 
53 . 4  per mi l l ion popu l a t i o n .  There were , among the 61 9 cases , 31 4 deaths : 
235 a t  the scene or dead-on-arr i va l  at the hosp i ta l , 64 dur i ng hospi ta l i za tion , 
and 1 5  from causes rel ated to the spi na l -cord i nj ury i n  the four-to-fi ve-year 
peri od fo l l owi ng hos p i ta l i zat ion . The case fa ta l i ty rate was 50 . 6  per cen t .  

Figure 2 shows the percentage of s p i na l - cord i nj ur i es by ca tegory of 
ex fefngl cause .  Of the 61 9 cases , 346 ( 55 . 9  per cent) were from motor-vehi c l e  
eo 1 1 s 1 on s .  
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FI GURE l 
Percentoge Distribut ion of Spinol Cord lnjuries 

According to Externol Couse 
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Figure 3 shows the percentage of i nj ured persons by subcategory or motor
vehi c l e col l i s i ons , a nd the case fata l i ty rate w i t h i n  each subcategory . Over 
34 per cent of a l l  motor-ve h i c l e-rel ated cases were from mul t i p l e-vehi c l e  
crashes , mostly i nvol vi ng two o r  more automob i l es .  Two-thi rds of those cases 
d i ed .  S i ng l e- veh i c l e crashes accounted for 33 per cent of a l l  cases , wi th a 
case fata l i ty rate of 49 per cent.  Pedestri an i nj ur ies accounted for 
s l i ght ly  l ess than 20 per cent of the ca ses, but , of those , over 85 per cent 
d ied .  Ten per cent of a l l  i nj uries were among motorcycl i sts , and  about one
th i rd of those died .  About four per cent were among b icyc l i s ts , and a l most 
70 per cent of those were fatal i t i e s .  

Four categor ies o f  motorcycl e cra shes were fonned to descri be the genera l 
features of the col l i s i on that i nj u red the s p i na l -cord of the dri ver and/or 
passenger . These categori es i nc l uded : col l i s i on w i th a stati onary obj ect ;  
col l i s i on w ith  a second vehi c l e ;  col l 1 s i on w i th a stati onary object a fter the 
motorcycl e  had l eft the roadway ; and motorcyc l e  overturned an the road wi th
our secondary i mpac t .  Fi fteen persons susta i ned a s p i na l -cord i njury as a 
resul t  of a crash wi th a second maj or vehi c l e  ( a l l passenger cars ) .  E l even 
i nj ur i es were caused by the motorcycl e ' s  l eavi ng the road (at  a curve i n  9 
of these 1 1  cases ) .  Four  i nj ur i es occurred when the dri ver l ost control of 
the motorcyc l e  and i mpacted w ith  the roadway . Two cases resu l ted from a 
col l i s i on w i th a stati onary object ( both parked cars ) .  

In  Figu re 4 ,  the percen tage of types of motorcyc l e  crashes wh i ch res ul ted 
i n  one or more s p i na l - cord i nj ur ies i s  compared to that for a l arge group of 
motorcycl i sts seri ous l y  i nj ured i n  crashes i n  Sacramento , Ca l i forn i a  i n  1 9 70 
( 3 ) . The data i ndi cate that r i s k  of s p i na l -cord i njury from col l i s ion  w i th 
roads i de objects was twi ce that expected . 
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FIGURE 3 
FIGURE 4 

PERCENTAGE & CASE FATALITY RATES (CFR) FOR PERSONS 
WITH A SPINAL CORD INJURY BY CATEGORY OF MOTOR PERCENTAGE DISTRIBUTION OF SPINAL CORD & NON-SPINAL 
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Thi rty-three motorcycl i sts had a sp i na l -cord i nj ury- -an i nc i dence rate of 
2 . 8  per mi l l i on popul at ion .  The ir  mean age was 2 3 . 9  years ( range 1 4  to 41 
years ) .  Th i s  f ind ing  i s  consi stent w i th data on a ge from a motorcyc l e - i njury 
study conducted recently i n  Sacramento County , Ca l i forn i a  ( 3 ) . Tabl e 3 s hows 
that the age di stri bution of i nj ured mal es was s i gn i fi cantly di fferent from 
the age di stri bution of ma l es i n  the 1 8-county popul at ion . Two of the 33 
i nj ured person s were fema l es ( both passengers ) ,  and two of the 31 ma l es were 
passengers . Type of  crash  was not rel a ted to age of the dri ver . 

TABLE 3 .  OBSERVED AND EXPECTED FREQUENC I ES O F  SPWAL CORD 

LES ro;�s FOR MALES FROM MOTORCYCLE CRASHES 

NUMBER Or l NJURED PERSONS 

ÄGE ÜBSERVED ExPECTED 
a 

RAT I O  O/E 

10-14 1 5 . 3  0 . 2  

15-19 9 5 . 2  1 .  7 
20-24 11 5 . 0  2 . 2  

25-29 6 4 . 4  1 .  4 

' 

1 1 

30-45 4 10 . 5  0 . 4  1 

31 31 . 0  1 . 0  

X ( 1 ) = l 8 .  6 , p = 0. 0 0 l 
aEXPECTED FREQUENC I ES BASED ON THE AGE D I STRIBUT I ON OF MALES 

10-45 YEARS OF AGE I N  18 NoRTHERN CALIFORN IA  CoUN T I ES 

1 
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Data on make and s i ze of motorcyc l e  were ava i l ab l e  for 31  of the 33 motor
cyc l e  i nj ur ies . Spi na l -cord i nj ury was not rel ated to make of motorcyc l e  
( manufacturer ) .  As Tab l e  4 s hows , the number o f  i nj ur i es re l a ted to an 
eng i ne capac i ty of 501 cc or more was over twi ce the fi gure expected from the 
engi ne s i zes for 2 2 , 433 regi stered motorcyc l es i n  Sacramento County , Cal i 
forn i a  i n  1 970 .  Engine s i ze was not rel ated to type of  crash . 

TABLE 4 .  OBSERVED AND EXPECTED FREQUErK I ES OF SPI NAL- CORD 

INJURY CRASHES BY ENGJNE CAPAC ITY OF THE MOTORCYCLE 

NuMBER OF SP I NAL CoRo INJURY 
CRASHES 

cNG I N E  CAPAC I TY OF 
MoroRCYCLE ( I N  cc 's )  0BSERVED 

a 
EXPECTED 

b 
RAT I O  0/E 

< 126 
1 126 - 500 

5 
15 

14 . 1  0 . 4  

9 . 9  1 .  5 
7 3 . 0  2 . 3  . 501+ L--------f---------------� 1 ALL S ! ZES 27 2 7 . 0  l . �  ---- ------
= 13 . 82 .  p O.::JOOl 

a PO L I CE REPORT NOT LOCATED FOR 3 CRASHES: CHARACTER I ST I C S  OF THE 

MOTORCYCLE WERE NOT RECORDED ON 3 AVAI LABLE REPORTS . 

bEXPECTED VALUES BASED ON ENG I NE CAPAC I T I ES FOR REG I STERED 
MOTORCYCLE S ,  SACRAMENTO COUNTY, CAL I FORN IA IN 1970. 

I n formation on est i ma ted s peed of the motorcycl e  at t ime of the crash  
was  not  recorded on  1 6  of the 31 ava i l ab l e  pol i ce reports . In  add i t i o n ,  
e s t i ma ted speed recorded by the pol i ce officer i nves t i gat ing  the i nj ury
produ c i n g  col l i s i on may be b i ased by the seriousness of the i nj uri es i nvol ved .  

Severi ty of  the i nj ur i e s  ( i nc l ud i n g  the s p i na l -cord i nj ury) was graded on 
the 1 976 revi s ion  of the Abbreviated I nj ury Sca l e  ( A I S ) . Twe l ve of the 33 
cases were fatal i ti es ( 9  DOA ' s ,  and 3 i n- ho s p i ta l  deaths ) .  Tabl e 5 s hows 
i nj ury sever i ty for the mos t severe i nj ury by type o f  motorcyc le  cra s h .  
Al though the rel ations h i p  between severity o f  i nj u ry and type o f  crash coul d 
not be tested s tati sti ca l l y ,  i t  should  be poi nted out that 1 0  of 1 1  cras hes 
from runn i ng off the road and 1 1  of 1 5  col l i s i ons  w i th a second vehi c l e  
resul ted i n  a fata l i ty o r  a n  A I S  grade o f  5 ( survi va l uncerta i n ) . Note that 
three of four cases from the motorcyc l e  overturn i ng on the roadway gave 
s evere or seri ous i nj ur i es but survi va l  wa s proba b l e .  

I n format ion on he lmet  use i s  not routi ne l y  recorded by the i nves t i ga t i ng 
po l i ce offi cer on the standard report form . 

Bl ood a l cohol l evel s were determi ned for 1 0  of the 1 2  deaths . Of thes e ,  
s i x  persons had b l ood a l cohol l evel s o f  0 . 1 0  per cent by we i ght o r  hi gher . 
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TABLE 5. NUMBER OF INJURED MOTORCYCLISTS GRADED BY THE AIS BY TYPE 
OF MOTORCYCLE CRASH 

NuMBER OF INJURED PERSONS 

ÄBBREVIATED INJURY SCALE (AIS) DESCRIPTION 

TYPE OF (6) (5) (4) (� 3) 
MoTORCYCLE CURRENTLY SURVIVAL LIFE- NoT LIFE-

CRASH UNTREATABLE UNCERTAIN THREATENING THREATEN I NG 

CoLL1s10N WITH l l - -

F1xEo OeJECT 
a 

RAN OFF 3 7 l -
ROADWAY 

ÜVERTURNED ON - l l 2 
ROADWAY b 

COLLISION WITH 5 6 4 -
SEcoNo VEHICLE 

ALL TYPES 9 15 6 2 

ALL 
LEVELS 

2 

11 

4 

15 

c 
32 

a lNCLUDES ONE IN-HOSPITAL DEATH , b lNCLUDES TWO I N -HOSPITAL DEATHS, 

cEXCLUDES ONE PERSONFOR WHOM TYPE OF CRASH WAS UNKNOWN, 

; 

1 

: 

lnj ury Patterns and C l i ni ca l  Features . Twel ve of 33 persons w i t h  an i nj ury 
to the s p i na l -cord from a motorcyc l e  crash d i ed .  Of these ,  three were i n
hos p i ta l  dea ths ( one duri ng emergency treatment w i th i n  an hour of  the crash , 
and , the others two hours and 76 hours a fter the crash ) .  

Tab l e 6 shows the di stri bution of i nj ured motorcycl i sts by the A I S  and 
s urvi vors h i p  status . A l l  n i ne persons w i th at  l east one grade 6 i nj ury d ied 
as wel l a s  three persons w i th at  l east a grade 5 i nj ury . None d i ed w i th an 
A I S  grade of 4 or l ess . When the most severe i nj ury graded by the A I S  was 
the spi na l -cord l es i o n ,  the di stri bution i n  A I S  score and surv i vorsh i p  status 
are s i m i l a r .  

TABLE 6.  D ISTRIBUTION OF MOST SEVERE INJURY AND MOST SEVERE SPINAL- CORD 

INJURY GRADED BY THE AIS BY LIVIrlG STATUS 

INJURY GRADED BY AIS 

AIS GRADE MOST SEVERE INJURY--ALL Mosr SevERE SPINAL-

BoDv LocAT !ONS CORD I NJURY 

DIED SURVIVED TOTAL DIED SURVI VED foTAL 

6 - UNTREA TABLE 9 - 9 8 - 8 
5 - SURVIVAL 

UNCERTA I N  3 12 15 4 12 16 

4 - SER 1 ous ( L 1 FE 
THREATEN ING) - 7 7 - 5 5 

3 - SeveRE (ifor 

L I FE-
T HREATEN l NG) - 2 2 - 4 4 

TOTAL 12 21 33 12 21 33 

Tab l e  7 shows the di stri bution for the 33 cases accordi ng to the anatomi c 
regions  w i th the most severe i njury .  For 27 persons the sp ina l -cord l es i on 
was the most severe i nj ury . I n  three case s ,  the most severe i njury was not 
the s p i na l -cord l es i o n .  I n  three cases , the most severe i nj ury was the spi nal
cord or other body part . 
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TABLE 7. ANATOMIC REGION OF THE l'QST SEVERE INJURY GRADED BY THE AIS 

ANATOHIC REGION OF r.osT SEVERE INJURY GRADED 
1 

AIS GRADE 
- -� 

HEAD NECK CHEST ABDOMEN fxTREHIT I ES BoDY REGIONS ---- ---�- -----

CERVICAL OTHER THORAC IC 0THER LUHBAR W 1 TH [QUAL 

SPINAL-CORD ORGAN SP 1 NAL -CORD ÜRGAN SP 1 NAL -CORD AIS GRADES 

6-UHTREATABLE 1 6 - - - - - 2' - -
5-SuRVIVAL 

CERTAIN q - 8 - 2 - 1 b 
� 

Q-SERIOUS (lJFE-

THREATEHIHG) - 1 - 3 2 2 - -

3-SEVERE 

CHor LrFE· 

THREATENING) . 1 - - - -
··-· 

ALL AIS GRADES 1 12 - 11 2 q 3 
' HEAD AHD CERVICAL S PINAL CORD INJUR IES. b CERVICAL AND THDRACIC SPINAL·CORD INJUR IES. 

Among the fata l i ti e s ,  the mean number of A I S  graded i nj uri es per person 
wa s 7 . 9  ( range 3- 1 3  i nj uries ) ,  avera g i ng 1 0  i n  those k i l l ed when the motor
cycl e  ran off the roadway , and 7 i n  those k i l l ed i n  a crash  w i th a second 
veh i cl e .  Among survi vors of crashes , i nj uri es per person were 2 . 5  ( range 1 -8 ) , 
avera g i ng three when the veh i c l e  ran off the road or col l i ded with a second 
mov ing  veh i c l e .  When the i r  veh i c l e  overturned on the road , motorcycl i sts 
sustai ned on ly  a s i ngl e i nj ury--the s p i na l -cord l es i on .  

Of the 3 3  motorcycl i s ts , 1 5  sustai ned an i nj ury to only one of the three 
major  a natom i c  reg i on s .  A s  can be seen i n  Tab l e  ß the reg i on i nvol ved most 
commonly was the trun k .  For those w i th i nj ur ies to two anatomi c reg i ons , the 
most common was to the head-neck and trunk . N i ne motorcyc l i s ts had one or 
more i nj ur i es to a l l three anatomic  regi ons and seven of those d i ed .  

TABLE 8 ,  DISTRIBUTION O F  MOTORCYCLE COLL I S I ON INJURIES BY 

lOCAT ION OF ÄNATOM I C  REGIONS INVOLVED 

ÄNATOM IC REGIONS PERSONS WITH INJURIES (FATAL I T I  es) : 
1 

ÜNE REGION 1 

HEAD-NECK 5 (2) 1 
TRUNK 10 (Q) 
ExTREM I T I ES 0 (Q) 

Two REGIONS 

HEAO-NECK AND TRUNK 5 (2) 

HEAD-NECK AND EXTREMI T I ES 2 (1) 
TRUNK AND ExTREMI T I ES 2 (Q) 

ALL THREE REGIONS 9 (7) 
ÜNE OR MoRE REGIONS 33 (12) 

Tab l e  9 shows spi nal -cord i nJ uri es by anatomic  reg i on a nd type of motor
cycl e  cra sh .  Abo ut 47 per cent were i n  the cerv i ca l  reg i o n ,  and 34 per cent 
were l ocated i n  the thorac i c  reg i o n .  The di stri buti on of cervica l  and 
thora c i c-l umbar s p i na l -cord i nj ur i es was not rel a ted to type of crash . 
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TABLE 9 .  ANATOMI C  REGION OF SPI NAL CORD !NJURY BY 
TYPE oF MoroRcYCLE CRASH 

ANATOMIC REG ION 
TYPE OF CERVICAL THORAC IC LUMBAR MULT IPLE 
MoTORCYCLE <C1 - C7l <T 1 - T 12) <LC - L5 ) & LOCAT IONS 
CRASH AUDIA 

foU INA 

COLLJSION WJTH 
a 

111 Oll - -

FlXED ÜBJECT 
RAN OFF RoADWAY 2/3 1/5 0/2 1/1 
ÜVERTURNED ON 013 0/1 - -

ROADWAY 
COLL I S ION WJTH 6/8 0/4 0/2 1/1 
SECOND VEH I CLE 
ALL TYPES 9115 1/11 0/4 212 

a #/# = RAT IO DEATHS/ALL INJURED PERSONS 

1 
ALL 

LOCATIONS 

112 
1 

4/11 1 0/4 1 

7/15 
! 

12/32 i 

Level of neuro l o g i ca l  impa i rment wa s d i agnosed for 2 3  o f  the 33 i nj ured 
motorcycl i s ts . Of the n i ne  DOA ' s ,  e i ght had destruction of the cerv i ca l  
s p i na l -cord wh i ch wou l d  have resu l ted i n  tetrapl egi a .  One s howed a tran
section  of the thoraci c s p ina l -cord that wou l d  have resu l ted i n  parap l eg i a .  
There were no survi vors wi th a compl ete transec tion  o f  the cerv i ca l  cord . 
N i n e  of 20 survi vors had a compl ete transection  o f  the thora c i c  s p i na l -cord 
(Tab l e  1 0 ) . Level o f  neuro l og i ca l  impa i rment wa s not rel ated to type of 
motorcyc l e  cra s h .  

TABLE 10. TYPE OF NEUROLOGICAL IMPAI RMENT BY TYPE OF MOTORCYCLE CRASH 

NEUROLOGICAL [MPAIRMENT 
TYPE OF TETRAPLEGIA PARAPARESIS 

MOTORCYCLE (ALL DEATHS) TETRAPARES I S  PARAPLEGIA & ALL ÜTHERS foTAL 
CRASH 

COLLIOEO WJTH 
FlXED ÜBJECT 
OR RAN OFF a 
ROADWAY 4 2 5 2 13 
ÜVERTURNED OR 
COLLIOEO WITH 
SECOND VEHICLE b c 
ON ROADWAY 6 2 4 7 19 
ALL TYPES 10 4 9 9 32 
a

[ NCLUOES ONE DQA, 
b

lNCLUDES 2 I N-HOSPITAL OEATH S ,  c l NCLUOES ONE IN-HOSPITAL 
OEATH 

SUMMARY - D I SCUSS ION 

1 

1 
1 
1 ! 1 

1 1 
1 

From our i nc i dence data we est imate the number of persons i n  the Uni ted 
States w ith  a s p i na l -cord i nj ury from a motorcycl e crash  to be about 600 per 
year .  About  64 per cent wi l l  surv i v e ,  but most can expect a l i fe w ith s evere 
impa i rment . A l most two-thi rds of ma l e  dri vers i nvol ved i n  motorcycl e  crashes 
wh i c h  produce s p i na l -cord i nj ur i es are 1 5  to 24 years o l d .  No actuar i a l  
s tud i e s  have been attempted of a cohort o f  persons w i t h  s p i na l -cord i nj uri es . 
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Even s o ,  persons a ged 1 5  to 24 years w ith neuro l og i c  i mpa i rment can ant ic i pate 
a l i fe expectancy of a bout 48 years . 

Four of f i ve motorcycl i s ts w i th sp i na l -cord i nj uries  occurred i n  a 
col l i s i o n  wi th a second veh i c l e  or a roads i de object such as  trees or bri dge 
abutments . In addi t i o n ,  the spi nal -cord i nj u ry or a l l i nj ur ies  sustai ned i n  
these crashes were graded most ly  untreatabl e or ha v i n g  uncerta i n  surv i vabi l i ty .  

One f i nd i ng of  th i s  research was the excess i ve i nvol vement o f  motorcycl es 
ha vi n g  i ntermedi a te or l arge-di spl acement eng i nes . These motorcyc l es wi th 
the i r  greater horsepower and h i g her speed potentia l , can l ead to a h i g her 
l evel of mechani cal  energy transfer and more i nj u ry to the motorcycl i s t .  

A l though no i nformati on was avai l ab l e  o n  a l cohol bl ood l evel s o f  non
s p i na l - cord i nj ured motorcyc l i sts , the 6 of 1 0  dea ths w i th b l ood l evel s of 
0 . 1 0  per cent a l cohol by wei ght underscores the need for stronger measures 
to prevent the dri nk i ng dri ver from opera t i n g  a vehi c l e .  

The u nprotected motorcycl i s t  i s  equa l l y  vul nera b l e  for cerv i ca l  or 
thora c i c  s p i na l -cord i nj ur i es . Measu re s  to prevent these i njuri es mus t  focus 
not o n l y  o n  c rash prevention  but on mi n i mi z i ng the l asses  sustai ned i n  crashes . 
For exampl e ,  our data empha s i ze not only the need to keep the dri n k i ng dri ver 
from operat ing  a veh i c l e  but envi ronmental mod i f i cat ions  to the roadway to 
keep motorcycl es from l ea v i n g  the road or s tri k i ng uny i el d i ng obj ec ts . I n  i ts 
current confi gurati o n ,  the motorcyc l e  offers l i tt l e  protect ion i n  the event 
of a c ra sh .  I n  a l most a l l  i ns ta nces the dri ver/pas senger was ej ected over the 
front of  the veh i cl e at the t ime of  i mpact .  Whi l e  hel mets have been s hown to 
reduce the i nc i dence of fata l i ti es i n  motorcyc l e  crashes , current techno l ogy 
offers l i ttl e hel p i n  prevent i n g  severe neck , tors o ,  or extremi ty i nj uri es . 
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