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KAKQZEIX AMZE EK KATAAYZEQZE
2E EPAZITEXNEX AYTEX

O1 RarOOEIS €K RATABVOE®S, ™S aAnotéNeopa SpactnploIeV avapuxng, eival n artia
0oBApPGOV TPALPATIOUMY KUPIMS TNG ALXEVIRNG Poipag tng ornmovOLAIKNG otnAng (AMZY).
O1 vevponoyikég Siatapax£g mov MmPoRVNTOLY and TIG OLUYKEKPIUEVES KARMOEIS eival
1IKAVES va nporanéoovv cofapn avannpia otovg acbeveig (19

Mnyxaviopog Kakmwong

H xdrwon tng onovOLAIKNG OTAANG KAl TOL VTIAIoL pLENOV mporVnTEl £neita and
gardbvon os afabn vdara.

Ta napandve ovvnbwg ovppaivovy kard v koAVEPNoN avayuyng, petd and anpd-
oekn Kal drexvn katédvon oe B8ata ayvédotov BGAovs . Q¢ anotéeopa, n ReQaAi
npookpovel oto PuBo TV LOAT®Y Kal 10 BAPOS TOL CHPATOS petagéperal Kal emopda
dueoca omv AMZZX.

H afoviki avti katanévnon cuvnbwg ovvodedstal kal and rarandévnon KAPYng,
MPOKANDVIAS OUUMIEOTIKA-EKPNKTIKA RATAYHATA TV AUXEVIKOV onovOLAwmv. Tunpara
1oV onovb\LAwV eivalr Suvard va napekTomaotodv omaobing evidg Tov vatiaiov coAnva
Tpavparifoviag 10 vetiaio poshc')l’m’g. H nielovémnta tov karaypdiov ovpfaiver ota
enineda Ab €wg ka1 A7, Noy® Tng avgnpévng KIVNTIKOTNTAS MOV NApatnpeital ota enineda

1@"**"M Tra averépe enineda, KARGON TOL VETIAIOL PVENOL 08NYVE Ot TeTpandpeon
1 terpaninyia.

Emd&npiodoyia

, ’ , , e , , P 1,2,6-8,10,12 7
O tpavpariag eivar ovvnbwg évag véog, vymg, aBANTIROGS Avdpag . Extog g

anepIoKEPIag Kal TNG MApOPUNTIKNG CLUIMEPIPOPAS €K UEPOLS TOL aoBevolg, n Raravd-
Aeon ankoOA eival £évag onpaviikog napdyoviag Kivoovou mnov epniéretal oto 38% £mg
ka1 46% tov nepimtadosmv® % H neiovomid v kardoeov AdapBavel xdpa nepl a
€0An lovviov, katd v nepiodo Evaping twv Bepivdy S1AKONMOV T@V CTIOLEACTOV ONGV
tov emnédwv eknaidevong®®™#,

YMko - Mé£0o8og

‘Onot1 01 aoBeveig pe TPALPATIREG KARMOOEIS Tng AMEY ek katabboews, mov e10nxOn-
oav oty RAIVIKN pag evidg nepiddov 34 etdv (1970-2004), pedembnrav avadpopikd.
[payparonomBnke nAnpng karaypa@n mg nAIKiag, Tov @OAOL, TOL 60V TNG KAKDOEMS
gai g vrapeng N un vevpoNoyikng BAGBNg ae 6AovLg Tovg acBeveic. [1a v kataypaen
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IMTivakag 1. Xapakinpiotikd 1®v ipavpatioféviov aclesvov, S1ayvoon kKai vevpoAoyIKN £1KOVA

KATA TNV £10ay®yn IOV OT0 VOGOKONEIO

Case Sex Age Year of Diagnosis ASIA on Sphincter
admission admission control
1 J 16 1982 C6 fracture, C5-C6 dislocation C absent
2 J 16 1970 C5 fracture, C4-C5 dislocation A absent
3 J 21 1994 C7 fracture E normal
4 d 19 1991 C5-C6 fracture, C5-C6 dislocation C absent
5 J 23 1988 C5-C6 fracture E normal
6 d 40 1986 C7 fracture, C6-C7 dislocation A absent
7 J 33 1983 C5-C6 fracture, C5-C6 dislocation B absent
8 d 24 1982 C5 tear drop fracture C absent
9 d 21 1981 C6 fracture, skull laceration C absent
10 J 23 1979 C5 fracture C absent
11 J 17 1980 C2 fracture E normal
12 d 18 1980 C4-C5 fracture-dislocation A absent
13 J 20 1980 C5-C6 fracture-dislocation A absent
14 d 22 1980 C3-C4 fracture-dislocation A absent
15 J 20 1978 C5-C6 fracture-dislocation B absent
16 J 47 1973 C6-C7 fracture E normal
17 J 18 1972 C6-C7 fracture E normal
18 d 19 1970 C6 fracture, C5-C6 dislocation E normal
19 d 17 1989 C6 tear drop fracture A absent
20 ? 19 1975 C1 fracture, C6 tear drop fracture, skull laceration E normal

Mg veLPONOYIKNG BAABNG xpnaoiponondnke n KALara
ASIA (American Spinal Injury Association Scale)™ .
Kataypdagnkav eniong n Oepaneia, o1 emnAokEg, anhd
KAl T0 anotéNeopa g Bepaneiag twv acbevov.

Anotepéopata

Katd m 8idpreia ing ngpid66ov 1970 swg 2004, 20
aoBeveig (19 aubpeg ka1 1 yuvaika) e10nxbnoav oy
RAIVIKA pag pe tpavpariopd mg AMZE petd and ka-
tdbvon o afabn vdara. O apiBPoS TV MEPICTATIROY
avrtiotoixei 0to 2,6% 6NV TV £10aXBEVIOV KAKOTEWY
mg AMZZ. ‘Ono1 o1 tpavpartiopoi énafav xopa petald
v unveov Mdiouv kat ZentepBpiov. O1 cuxvdtepa Karea-
yoteg onovdunol ritav o Ab kai o Ab. Aeraéll aoBeveig
efxav vriootei BAdPn oy rardrepn AMEE (A5-A7), 1
aoBevng eixe vnootei BAGPN otn péon AMZE (A3-A4),
2 aoBeveig eixav vrnootei BAGBN oy avodtepn AMEX
(A1-A2), evd 2 aobeveis napovcialav peirtég BAGPES.
Karaypa-e€&pbpnpa tng AMEZ karaypdenke oe 10
aoBeveig, evd oe 3 aoBeveig kataypdenke karaypa Sikny
«gtayovag darpvour». Kard mv eioaywyn, n veuponoyikn
g1IkOVaA 1wV acBevav ntav n €ng: ASIA A: 6 acbeveig,
ASIA B: 2 aofeveig, ASIA C: 5 aoBeveig, ASIA D: 7
aoBeveic. Xe 13 aoBeveig karaypd@nke andAeId TOL
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enéyyxou touv o@iyrmpa (nivakag 1). H emdoyn tov
aoBevdV yia XEIPOLPYIKA N CLVINPNTIKA AVTIPETOMION
éyve pe BAon tn yevikn RATAOTaon Ing LYEiAg TOULG,
10 €i60g Tng BAGBNG Kal TN VELPONOVYIKN TOLS EIROVA.
Téooepig aobeveis aviipetoMioTNKRAV XEIPOLPYIKA KAl
16 ovvinpnrikd (nmivakag 2).

O péoog 6pog napakoNovBnong twv acbevv nrav ta
17 . T'évte aoBeveig anePiooav kard toug 5 npdTOLS
pniveg g voondeiag Toug kai évag aoBevng anefinoe
éva £1og petd tov pavpancud tov (nivarag 3).

Aeraréooepig acBeveig ntav S1ab£o1p01 yia napako-
novBnon 5 £tn petd tov pavpaniopd tous. ‘ECi e€ avtdv
napovoiacav BeAtioon o G¥EON Pe ™ VELPONOYIRN
TOLG €1KOVA KRATA TNV €10AYOYN TOVS, VO 8 napéueivav
ot otaBepn kardotaon (nivakag 4).

"Eviera aoBeveig nitav 81a8€01p01 yia napakonovOn-
on 10 émn perd tov pavpariopd tovs. Evvéa €€ avtov
napépeivav og otabBepn KAtdotaon, £vag XEIPOTEPELOE
gal évag BeAnidbnKke 0 0¥XEON PE TN VEVPONOYIKN TOLG
eIrOva b €mn petd tov pavpatiopd (nivakag 4).

Ta anotedéopara g tedevtaiag e€éraong tov aobe-
VoY, addd kar n empBimon PeTd TOV TPALPATIONO TOLS
rartaypdeovtalr otov nivarka 3. H aknivonoyiki napa-
roNOVONON TV nepmtdosov 7 Rar 18 avadeirvidstal
ot11g 1kOveg 1 ka1 2.



ITivakag 2. Oepancia, npépeg voondeiag Kail veupoNoyiKn €1Kova twv acBevov katd tnv £€§odo
anod 10 VOGOKONEIO

Case

OO0, W+~

[ T T e S o S o S S G G S Gy S G S R Y
SwVWwooNONOThWwWNDHO

Treatment Days of ASIA on
hospitalization discharge
Crutchfield skull traction (7 Kgr for 6 weeks), four poster brace (5 weeks) 148 D
Crutchfield skull traction (10 Kgr for 4 weeks), four poster brace (5 weeks) 151 A
Halo skull traction (3 Kgr for 7 days), four poster brace (5 weeks) 33 E
Crutchfield skull traction (10 Kgr for 4 weeks), four poster brace (5 weeks) 448 C
Crutchfield skull traction (10 Kgr for 6 weeks), four poster brace (5 weeks) 49 E
Posterior fusion (plate) 28 A
Crutchfield skull traction (10 Kgr for 4 weeks), four poster brace (5 weeks) 53 C
Crutchfield skull traction (10 Kgr for 4 weeks), four poster brace (5 weeks) 51 C
Crutchfield skull traction (10 Kgr for 6 weeks), four poster brace (5 weeks) 64 D
Crutchfield skull traction (10 Kgr for 6 weeks), four poster brace (5 weeks) 365 D
Halo skull traction (7 Kgr for 6 weeks), four poster brace (3 weeks) 1 E
Crutchfield skull traction (4 Kgr for 4 weeks), four poster brace (5 weeks) 9 A
Anterior fusion (iliac bone graft) 365 A
Crutchfield skull traction (4 Kgr for 4 weeks), four poster brace (5 weeks) 2 A
Crutchfield skull traction (4 Kgr for 4 weeks), four poster brace (5 weeks) 31 C
Crutchfield skull traction (10 Kgr for 7 weeks), four poster brace (5 weeks) 50 E
Crutchfield skull traction (10 Kgr for 3 weeks), four poster brace (5 weeks) 28 E
Anterior fusion (iliac bone graft) 75 E
Anterior fusion (plate-iliac bone graft) 7 A
Crutchfield skull traction (10 Kar for 4 weeks), four poster brace (5 weeks) 30 E

IMTivakag 3. Anotedéopara tensvtaiag e§€taong twv acfsveov ka1 empiovon and o ardvxnpa

Case
1

—
[=ENoNo BN le N é) BT-NEOLR V)

11
12
13
14
15
16

17
18
19
20

Latest follow-up

2004, ASIA D, arthritic changes C7-T1,
full sphincter control

2004, ASIA C, full sphincter control
2004, ASIA E

2004, ASIA C, full sphincter control
1995, ASIA D, full sphincter control
2004, ASIA D, full sphincter control
1992, ASIA D, full sphincter control
2004, ASIA E, free range of motion of cervical spine

2004, ASIA E, free range of motion of cervical spine,
arthritic changes C6-C7

2004, ASIA E ,free range of motion of cervical spine

2004, ASIA E, C6-C7 fusion

Survival from injury

22 years

9 years (died 1979

5 years

13 years

16 years

28 days (death from massive pulmonary embolism)
21 years

13 years

23 years

13 years

24 years

9 days (death from respiratory failure)
1 year (death from cardiac arrest)

1 day (death from cardiac arrest)

30 days, (death from cardiac arrest)
31 years

7 years

34 years

7 days (death from cardiac arrest)
29 years
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ITivakag 4. Anoteréopata 5e100¢ ka1 10£100¢ napakoroOnong twv acOsvov

Case 5 year follow-up 10 year follow-up
1 ASIA D, full sphincter control ASIA D, full sphincter control
2 ASIA A, no sphincter control -
3 ASIAE -
4 ASIA C, full sphincter control ASIA C, full sphincter control
5 ASIAE ASIAE
6 - -
7 ASIA D, full sphincter control ASIA C, full sphincter control
8 ASIA C, full sphincter control ASIA D, full sphincter control
9 ASIA D, full sphincter control ASIA D, full sphincter control
10 ASIA D, full sphincter control ASIA D, full sphincter control
11 ASIA E, free range of motion ASIA E, free range of motion of cervical spine
of cervical spine free range of motion
12 - -
13 - -
14 - -
15 - -
16 ASIA E, free range of motion of cervical spine ASIA E, free range of motion of cervical spine,
arthritic changes C6-C7
17 ASIA E, free range of motion of cervical spine -
18 ASIA E, free range of motion of cervical spine ASIA E,free range of motion of cervical spine
19 ASIA E, C6-C7 fusion -
20 - ASIA E, C6-C7 fusion
Zuv{ninon eival ikavornointikd. Tpotapxikdg otdéxog napapével n

YnonoyiCetar 611 10 5% £ag 10% ex twv 10.000 rared-
oswv ng AMZY nouv kataypdagovtal etnciog otig HITA
opeidovial os aBANTIKEG 6pc10mp1c’>mtsg6’8.

O1 raradvoeig anoreNodv v KLPIOTEPN AITia TeTpa-
nAnyiag nmov ogeidetar oe aBAntikéG SpactnpidInTeg
avayouxng % Efvar vnevBuveg yia 10 10% éwg 20% tov
£10ayOYOV O VOOOKOpEId NOY® KAKOONG TOL VOTIAIOL
poenot, pe 800 véa nepiotarikd va avagépovial ETnoi-
wc otig HIIA™™. Mave ané to 90% tov NEPIOTATIRMOV
avtdv 0dnyovv Oe TeTpanAnyia, NPORANMVIAS TEPACTIO
01KOVOMIKO (97 eraroppdpia Sondpia stnoiog otig HITA)
Kal KOWWVIKG kHoTOg .

Ta anotedéopara tng napovong epyaciag arnodei-
RKVOOLV OT1 01 KAKMOEI§ €K KaAtadvoewg tng AMEE
napovoidfovv vynhd nocootd voonpodIntag kai Bvn-
opomtag. H anokardotaon tov acBesvav e€aprdran
ané n Bapvinia tng apy¥Ikng vevponoyikng Baafng. H
OLVTNPNTIKNA AVTIPETAMON EVOEIKVUTAI OE GUYRERPILEVOULS
aoBeveig kat givar Ikavn va odnynoel oe BeAtioon tov
vevponoyikol endeipparog. EvBeieig yia xeipovpyikn
QVTIPETOMION ArnoteNodV N PETATPALIATIRA aoTdbs1a kal
10 gppévov vevponoyikd Enderppa. [apd tig npobddoug
otn Bepaneia ka1 TNV ANOKATdoTaon 1OV AoHEVAOY Mov
LIIECTNOAV KAKOON €K RATabVOEmG, Ta anotehéopara Oev
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npOANYN TOV KAKAOEMV VIOV PECK MEPITOOTEPNS KAl
RANOTEPNG EVNPEPOONG TOV VEGY KONLIPNTAOV Y1a TOLG
K1vOOvoug tov Rataddoswv.

BIBAIOI'PAPIA

1. American Spinal Injury Association/IMSoP. International
Standards for Neurologic and Functional Classification of
Spinal Cord Injury. Atlanta: 1992.

2. Badman BL, Glenn RR. Spinal injury considerations in the
competitive diver: a case report and review of the literature.
Spine 2004; 4:584-590.

3. Bailes JE, Herman JM, Quigley MR, et al. Diving injuries of
the cervical spine. Surg Neurol 1990; 34(3):155-158.

4. Biering-Sorensen E, Pedersen V, Clausen S. Epidemiol-
ogy of spinal cord lesions in Denmark. Paraplegia 1990,
28(2):105-118.

5. Blanksby BA, Wearne FK, Elliott BC, et al. Etiology and oc-
currence of diving injuries. A review of safety. Sports Med
1997; 23(4):228-246.

6. Damjan H, Turk PR. Prevention of spinal injuries from diving
in Slovenia. Paraplegia 1995; 33:246-249.

7. Davis PM, McKelvey MK. Medicolegal aspects of athletic cervi-
cal spine injury. Clin Sports Med 1998; 17(1):147-154.

8. Ditunno JF Jr, Young W, Donovan WH, et al. The inter-
national standards booklet for neurological and functional



classification of spinal cord injury: American Spinal Injury
Association. Paraplegia 1994; 32:70-80.

9. Herman JM, Sonntag VK. Diving accidents. Mechanism of
injury and treatment of the patient. Crit Care Nurs Clin North
Am 1991, 3(2):331-337.

10. Kim DH, Vaccaro AR, Berta SC. Acute sports-related spinal
cord injury: contemporary management principles. Clin Sports
Med 2003; 22:501-512.

11. Kiwerski JE. The causes, sequelae and attempts at preven-
tion of cervical spine injuries in Poland. Paraplegia 1993;
31:527-533.

12. Kiwerski JE. Early anterior decompression and fusion for crush
fractures of cervical vertebrae. Int Orthop 1993; 17(3):166-
168.

13. Klingman M, Vasili C, Roffman M. The role of computed
tomography in cervical spine injury due to diving. Arch
Orthop Trauma Surg 2001; 121:139-141.

14. Kluger Y, Jarosz D, Douglas PB, et al. Diving injuries: a
preventable catastrophe. J Trauma 1994; 36(3):349-351.

15. Maynard FM, Bracken MB, Creasey G, et al. International
Standards for Neurological and Functional Classification of
Spinal Cord Injury: American Spinal Injury Association. Spinal
Cord 1997, 35:266-274.

16. Schawarz N, Sim E, Nestinger K. Injuries of the thoracic
vertebrae in head-first dive into water. Unfallchirurg 2001,
104(4):300-302.

17. Soopramanien A. Epidemiology of spinal injuries in Romania.
Paraplegia 1994; 32(11):715-722.

277



