: & ‘.: |° Q|""» . I ‘
431+ NFY Y O)Lo-':é 'A% 099

g allie

3 r b ol bliyls (Fob Wlg; IMpingement 31,5 g0y b 5!
ol yo S s S
' mol (5 bLs Ay M358 oy T (LT ol Lol L dnw (69 0 S5yl
Ol Ol o ol S ealds oAl e fsliely 5 o> 09,5

Ol el eyl ol | ST ol oSl 4:5}4/");‘;;/0 r

VE-Y ole 35,8 Vo ibprdy gyl ) Fee ol Cyage ¥ il yo g,

d- 10.22059/jvr.2021.321613.3144 @20.1001.1.20082525.1401.77.2.4.1

oS>

9399 Sl j3 dund o Slee 90,0 guly Jds g 4 ol (S 28lg; IMPINGEMENt s le ) -4l Ao

5SS 50l gl 5o O Jl (b Dy ((Sgd ils 0 IMPINGEMENT 4 le g50d (lin 23] sskaie & 00 oo (B 5200, oy 0yl aslllas B
ol 00 plol 3.5 Jsbo 5 el 6405 vt (615 il oMl o i 3155 oy e e o salls b ad el sl oy LS

b yioll nl bl (o) pslare ar (Gl odle g 0155 410 5" Jsbo ool (6 )15 1339 08 3590 53 DMl 3 5 plonl (ol yobo @ el B+ 51 (B0, 1,5 0
Sy (LRl L al33D) ail i g (Sed g5 cnm Abold i fime (bl p (B S g0l sandz 3 ab (6 5laex IMPINGEMENt wi le slos, cais b
6l )5S o bli | (o) pslate 4 (5ol (slmosls LT s plonil o e (ygims 4:2b 0 0)0 (2b5) pslate & 55 il Slilee (420 Sz b jho) <88
85 090 b yslaer

3550 Gl g dl5 L as e cpl slas o (o)l g bl ol oy Slee glaiws 4l o IMPINgeMeNt as e 4 6,5 ,0 (lime o yuiun s
Sk o G s0ly ax o il ans cél aslllas 590 sl (39 9 ol gl 05 Jobo (i b as e plslas ) o (bls | .oils 049 aslllas
el 0391 12530 (6t (Sod Gy (Lad slasi 39y SYL ol ja a4y ol ool s (BT 90l 4> j0 dxja . Calosgy (b @dle Sad il B3I L ol e o lge
ol 2 5l G 000 g Sl B S0 g 5l anlllas jlonel s 4 @l & 4295 b ingy (Vb Sy Sl SSal, T T ez 00l (g S Az
S 3 lg; dMPINGEMEN w0 500 (y5 ¢ 35920 ccansl 1 gulS” wilols

sl 13T e S by JalS ooliasl (gl 1t 5 g 595 ¢8I0 S 15T omm i 1 S pald iz alme © o, S

Ol el sl olTzls S palls 0dSCils o 5 55Sar0ly 5 oy 03,5 5 yg e Syl i foiunno 0ckinans 37
Soroori@ut.ac.ir ; Sog i o

55 b oggm oav (il e (390 L ol pad 3,0,
Gl (Sl Coles W8 Sl glaw 4l a5 ol a4
YU coldllas olwl p .ol Saly asb cpl o (5)lee o0l
b @D boolen (BS0l, 5)lse Dad o
>l )0 a5 glacwl jo (Bl andl col g nal
A Cowl oald oaud jud Wlodg 8,0 WL (g 65 glaw

L5l S ololee jo (Seb wilyy anlee o e

4o IS0

G ol 4 bge py 28l 5 Loy ;o Gelgly Sl
03,9 el o s 0,8lee g 0,0,05 cde laie
Olgre 4 Seb aily; ,o Impingement el ouds as-Liss
G-l glaoge ;o Syl S5l niml,)
G Sl Olgls ol e a4y (Bl T g0l, ol sals 3158
el (eslin gy (5 reS-slam g8 (g sk
robas 5l ol Cumd 55 (Sed Wl o abold (38,

Journal of Veterinary Research

19


https://doi.org/10.22059/jvr.2021.321613.3144
https://doi.org/10.22059/jvr.2021.321613.3144
https://dorl.net/dor/20.1001.1.20082525.1401.77.2.4.1

sl o Impingement \ ;1 )Kon g (5 59 juw iyl

B Sh9y 9 0lge

Lo VAR s o Slo b el B¢ 5l Jol> adlllas o
Vool 2 50 ad 4 Gl S 0, polas (Bolai ©)90 @
8l Faoly .0l ad (6 peS—slaw axl 51 Bl S0l 0 I
G el Gl b pgal o sleml 4 Wad s slaigS 4
oMbl wles s gl b axsl asls Sliges
5 09 el g9 053 Jsb I i aiile pls 4 Loy
ssbie 4 aiad 6 slaar (e oo B olS gz ) ol 03
5S A andB 555 5 o Jsb el (35 5] s &
B s rSeslail 990 e il o B (605,18 Jore
@ eSS ey ol (39 (Jge 8 il eolitul L b 28
3575 syt sslake & 5 59,5 Job (s pSoluil .yl cews
08 Job b plmil adle slaz 5 (05 Job (o bLS)|
Al a8 F oslasl eais ol U (g olatesl cuzy
b ool plyiml Sz p doe 5 o Jsb x50l
Lo pdy S90S GlyFi] (K

oy~

).fba
K
5&

A

Mz

lelas ) Bk () conl oo,S o g0k ;) Coenl !
Sgdon 003 S, 4 ol BLbI gl s sl 4o adle
il (SB35 Sellad (59) 2 2l cnl &S (nl 4 ez L
a5 Cusl ooy ol oxw ol anllas o ol it 3G
Sse 53 5 son S Sla,eSB L asle nl bls)
b35S (nl 9l (Byne 350 cnl lo gne LS| 0929
Eord O cpld Gjy w3 (3,8 ok wlp ol aisle

cg SIS Jore dled g5 (L0355 slacoles

as,le 31,5 e0l) slaailis ol asllhs jo uioren
(BT ol e slaaslis o5 )0 wilg) slaws ¢ Joee wile
sl sty Joe ;5o SlSs0l, Bl ployes Cud,
551,359 Sl b 5 S5 QLS JLasl e o Sy
(L85 )18 85 3 90 g 0508 5t Slake polan

impingement asle jo Soi wly; oo 5Ll N Jgas
Slroogs

s alewll (I3 g (Sed Wlgy e alold el

basge atnll GBI g 0L Olies 4 o 0l 93 (o Su35
gl 2ly b g ad lgsial awll Gl L g oo 4 WSl wles
b &8 o il o Hedid) 5w eodl] ulb)( S0 by Jopn

Asdllas 0550 ol FA 50 pw g (59 e 8 50,5 Job Y Jgus

b asls (o 09,5
O 5l yieS
$0-Y-

(o 9 Y
(22,0 FY) T
(a0 0Y) YO

(Lo, M) ¥
(Mo FV) Y-
(o, FO) YY

(o0 P Y

(o, FYIYD) YY
(S0, YY/FO) V7
(Lo, VYIYF) £
(o0 FOIYY) YY
(Qo,s YY/EO) WY

(xo,0VA) 4

(Lo,\F) Y
(o, YHY
(o, YY) WY
(Lo 3 V)0

(Lo V)0

Vo5l e
VOA 5l aS
VOA-VFA
YYA-VPA

YWA 5l iy
»
oole

ool s

faa-f-. .

H34-faq
-y
v-f
V=¥

AR
VF-\Y

VPl i

0l oy Slo el

(Rl 55 Jsb

(roiil) a3

o

(eSS 039



VEY ¥ 35Las VY 3590 [| (oSt sl coliniin oo

CS i oSyl andl Ga )l eolitul L 31 S g0,

Gl g gl 10 00 il il CuS .ol plsl Poskom
Sl 3 ge dlg) o g0 Jansily M3 g agli el Lo Y/Y
Wiog CgglS Ve 9 FF i A (605 g Slaiw sl o
gl Vex VY cwls 5 Bl S a0l jshaie 4 yol> adlas o
oolaxw! Aerodr 2 1417s Ja. konica minolata s &

@ 0,50k e p ol (59 (B Al Jge )8
Db oo bd e
2 O ) X (s dand [50) X (Ao Al H90)f ) VA -

1 G il

nobas 59, 5l oy 5)lSpL oS (nl 4 axg L
sl 4ol sloo e e oo YU I s Jlazs| 31,550,
o8 Gl 4l ol ol 4l w4 (5508
G pS-sils slaw (T8-T14) Sl glaces «(T1-TT7)
O Sl b ol ololee (T15-L4) olas
o plol 4l onl 50 8,0 3929 (w2 jslaie

Sad gloyei NS5 5 (BSnol, nsta 5T
oLen g HENsON oo jlisl bl 5 a8l Sgol, o as)le
lg; oy Alols a8l ay dz g 08,5 S ygo YOVA Jlo yo
el Oglite Gilisee g5 5 g cilide slacal [0 (o
lys G akold ay az i b g sl po aidee wily) (o alold
sgbal (mdoyei Wad (cwyp jsbme slaoe (Sod
bl Vo Jgas bl (B1Sg0l,

22 15810 5 5l ool b Waosls z g ybol Judoxi g &y 35
O bloyl 8l jslaie 4 spearman asLls ¢ SPSS
i85 1R sz 3590 aslllas 350 (sla) S

oS adlllas 0550 ol 00 3l odal Jos 4 SIS g0l, o
slcwl 3l (ae)s YA) 0550 YA wlongy b ode gl
5 alize Ol> o 4 |, iImpingement asjle ool )y
Gomaz s 0 aSsysb a4 wish plas SFe0l, ilesl
cde 4. (V Jgao) wisls co liily 5YL g ) ax o 81T,

Asdllas 5,50 ool ¥ Il oD Y Jguo

ool Slores el ade

(22,0 OY) Y# 3,0 9y
(o, YY) VY [EIV-ECN
(22,0 VM) 4 bwgio oy
(22,0 ¥) ) RVRVIRRS

(Sl ol) 0 as)le an 4z F Jgua

Sl moly 3 ad)le 4z

\
v
v
£

(o) Y-/FY) V-
(22,0 YY/FF) 1
(o) Y-/FY) V-
(2o, YEIV) Y
(22,0 Y/ F) )

(P9l pslai 3 25,0 (>0 Jgux

el sl RPN

(0,5 BIY) Y ol (sla

(Qo 3 PYIV) YY oo gl
(3oys V- /0) ¥ A sl
(a2, \OIA) £ Sl 5 Sl Sl olelgs
S
(20,3 OY) ¥ GyaS

553 (S Blgy o slalad slass F Jgur

2553 Sob lgs o slalad olass

(Lo, YPIY) V- \
(ao,s YE/V) VY A\
(2o, YAE) Y Y
(Mo, V- /) ¥ ¥
(32,0 O/Y) ¥ [
(Lo, 0IY)Y 4
u KWPN
B TURKMEN
" MIX
B WEST FALLIEN
® HANOVERIAN
H FRISIAN

sl 3,90 6lewl ab.’ 31 Al )‘é,.o.t



[

sl o Impingement \ ;1 )Kon g (5 59 juw iyl

S gy Aol ol o aS wes o LS Y ax s as e Y pgad

il s ;K00S0 b oles o Lol sy o 51 Loy

Blgy s oy ol o aS wes o plis ) ax o as)le Y poas

g g0 odolin Sed

Syl (Sa 003ly g0 aS el ¥ az o ds e sains lis F gy gad

A Sligean sllo

(XD F Jglaz) Cowl 00 08,5l aoMs jobo 4y Jglas o
3 Sy Gl (aoys T7) addllas 5,90 ol B0 5l 5,90 YY
Mo ol 350 YA 51 100 o 4 alosgy sty 4l )0 00
Slslee JLis 45 (30,0 0A) 3,50 YY dmpingement asle 4
VF calllas 5,90 (glacanl jo .wloosls Hlis 1) odb eodle o 2l
o) 5 Sl sl 4l (65,5 Gl (aoys FU) A,
5 Sl e 4l o bl 65,8 Glls (hoys VYY)
Sl 5 (A Sl (A5 605 ,0 Wlosgy Al slarew
ooy (o3 M) F 5 (o FIN) Y 0 alaS ja oy 4y il
) ol ¥ omiomen o soalive aslllas 590 slocel
S35 4l 50 655,5 Sls adllae 3550 Slacel (a0
5 Wlodgy 00w 5 (§)lgm A o 4y el B Lol ddlllas jo Kiog
edle a3l Ll impingement 1 g0l ailas slyls wl,
PLadF Y 8 s Sed o slad slaw culosg Sl
2 G5 nsl) polai o a5 Cul S5 @ 5¥ ol os ol o
L%LQ.‘ Lol 0 00y (goasin Bl T a0ly slaax 10 g oo sl

b oled 50 (Sgh olg 45 adloo ¥ az po ad)le oaimslis ¥y guad

olis (Sebodly ol shwgasly 4l aS Y ax s as e B pgad
.\.\QQGA

350 g 02 3l el (l dacenl 51 (6 (6 05 0 0 (SunSS
as)le s ol o (B S gol; ) ke 5 @)1 aslllas
byl )b . 5y plosl sl YA L S g w3l Impingement
4l 5D 98 ez o B 5l p0l addllae jo g 950
005 Jsb g (sl Slabee mls (g (e ek B oS g0




VE) Y 5 kouis VY 690 [| (oSt ppols iy Ao

392545 Cawl o1 Sl cllae ol ailosls 9 db Slolas
wilbged (Sl @dle oanmsylis Lyl SISl 2)lse
4 Wlosgs o0 slyls db alnles o a5 slacal (OY)
o it ATl Al P ) (s Joisian sob

IRCTRIR)

sl )l g Impingement as jle olas; oo bLS)|
adllas alise a5 was il 55,5 Job 5 98 «uix wli
300 asbiee YAV Jle yo o, Ken ¢ Zimmerman
5 Kim Glallas aslen (6,05, ol o i yols aslllas
Jlo o o Kea g Zimmerman ¥-\0 Jlo o o Ken
Sy b Gl 4>l 0 Y17 Jls s Clayton 4 Y-\ Y
S 2V S5 )l 5l (AU L Wi e ] o
LFFNN) 0l w,lo sgzg axl ol o

Yof a0 ad)le a5 (plaazgi il 6 oS s
e Sop Jleil 5wl (Vb (S bl S50,
b aS ol Jdo @ izmen g Sl g Sl o ol o (Sl
Wy, SYL IMpingement as jle 59, Jlais! o 2ol38l
ol 23 5l Gy 05 -laies sloo e 51 510 2 g
59285 pl g b Geizmen Zul l0)95 5 (VL Coonl
ap il asyle ) b sbewdle 5l Wiy e 25X
A olyol &y (505 (glates sloojge I S50l sl
g0 oyl (55 > slaplul I gl

LW

G pree )8l By alewsina

O oy ol )liess pled g (gog5ud dglo (BT (s3slss0l,

5 S5 pol aslllas bl o 5 Sen bds 4 (shglsl,
ysle Joe ar (Sl ,08

&b (o ,lad

References

1. Henson FM. Equine Neck and Back Pathology: Diagnosis
and Treatment. John Wiley & Sons. 2% ed. WIELY
Blackwell. UK; 2018.

)J5La;) A eals s u,.....S Q—‘ 4 6}5)‘5 FESN U"J"\jl"
el FA 0 5l ool wyg pol aslllae ,o (VYO

Sl 00 oo)ﬂ V loged 40 aslllas 5,50

aole gors ond abul oldlas a4 4>y L
Eous yol> aslllas jo .l YU lacwl 5o iImpingement
S 50 el suls dule sy YA dmpingement as e
asyle gl YN0 Jlo yo o) 5en o KiM adllas jo a5
LTXFDF) canl 0090 2o y0 FO

Sulogine bl oo plowl gy b ol asllas o
impingement as,le olas, ioldl g e Siolidl o
AP<1o V) 0l aseine
Sl Y Y Jlo o o) Ken s ZImmerman asllas o
3 ol oddlie (68,0 Gl (Sl boas al
4l 00,0 gllsas slacesl g oad iy (Bl,5 g0l
@wa‘ )‘ ).M 6)‘.)‘5,.;.0 )9.10 L &‘eos.g 6)4.§—6‘4.M
5 Gieger Sldllas 4 axg5 b .ail o cilosgs 5,0 28l a5
O ol L Bl S g0l 6@3@1 YN0 by oK
Haussler 5 1ava Jls o Jeffcot axllas jo .asl oo il
(R 9 O w.:bﬁ‘ O a5 el oo u‘a.».c Y444 ‘_JL..J o
B .(Vs/\sc\s\ ‘) ..\.wl: axlas S)9e 6[&%‘ L;,a)lf 9 ‘_gé‘).:
ad)le nlolaz) 9 (335 o S sre BLS)| 5 yol> aslllas
oK g ZIMMeErman lowgs a5 slasllas ;o .ouis ooaliv
9 039 GRIPl O (emgmime BLS)T 0l plodl VAT Lo o
Geiger asllas jo .0 oays (3,5 g0l asle slas ) il
Olie &8 sl ool o YVO J o oK
Seese Gl ool B39 Gl b BT (slo s el

sk

olss sl el 31 550 YA Lol adlas o

331358 woel ol YY 3 lge cnl 5l a5 wlosgy 31,551,

2. Erichsen C, Eksell P, Holm KR, Lord P, Johnston C.
Relationship between scintigraphic and radiographic
evaluations of spinous processes in the thoracolumbar

VoV



ol ,o Impingement \ oyl Ko g (6 59w 55w

spine in riding horses without clinical signs of back
problems. Equine Vet J. 2004; 36(6), 458-465. doi:
10.2746/04251640448773413

Graaf KD, Enzerink E, Oijen PV, Smeenk A, Dik KJ. The
radiographic frequency of impingement of the dorsal
spinous processes at purchase examination and its clinical
significance in 220 warmblood
sporthorses. Pferdeheilkunde. 2015; 31(5), 461-468.
Walmsley JP, PetterssonH, Winberg F, McEvoy F.
Impingement of the dorsal spinous processes in two
hundred and fifteen horses: case selection, surgical
technique and results. Equine Vet J. 2002; 34(1), 23-28.
doi: 10.2746/042516402776181259

Jeffcott LB. Disorders of the thoracolumbar spine of the
horse—a survey of 443 cases. Equine Vet J. 1980; 12(4),
197-210. doi: 10.1111/j.2042-3306.1980.th03427.x
Townsend HGG, Leach DH. Relationship between
intervertebral joint morphology and mobility in the equine
thoracolumbar spine. Equine Vet J. 1984; 16(5), 461-465.
doi: 10.1111/j.2042-3306.1984.tb01981.x

10.

11.

Zimmerman M, Dyson S, Murray R. Close, impinging and
overriding spinous processes in the thoracolumbar spine:
The relationship between radiological and scintigraphic
findings and clinical signs. Equine Vet J. 2012; 44(2), 178-
184. doi: 10.1111/j.2042-3306.2011.00373.x

Geiger CR, Gerhards H. Radiological findings in the
thoracic spine of the horse according to the German
Radiographic Guidelines 2007 considering the clinical
relevance. Pferdeheilkunde. 2015; 31(1), 39-48.

Jeffcott LB. Radiographic examination of the equine
vertebral column. Veterinary Radiology.1979; 20(3- 6),
135-139. doi: 10.1111/j.1740-8261.1979.tb01191.x
Haussler KK, Stover SM, Willits NH. Pathologic changes
in the lumbosacral vertebrae and pelvis in Thoroughbred
racehorses. Am J Vet Res. 1999; 60(2), 143-153. PMID:
10048543

Clayton HM, Stubbs NC. Enthesophytosis and
impingement of the dorsal spinous processes in the equine
thoracolumbar spine. J Equine Vet Sci. 2016; 47, 9-15. doi:
10.1016/j.jevs.2016.07.015



https://doi.org/10.2746/04251640448773413
https://doi.org/10.2746/042516402776181259
https://doi.org/10.1111/j.2042-3306.1980.tb03427.x
https://doi.org/10.1111/j.2042-3306.1984.tb01981.x
https://doi.org/10.1111/j.2042-3306.2011.00373.x
https://doi.org/10.1111/j.1740-8261.1979.tb01191.x
https://pubmed.ncbi.nlm.nih.gov/10048543/
https://doi.org/10.1016/j.jevs.2016.07.015

Journal of Veterinary Research

Original Article
J Vet Res, Volume 77, Number 2, 2022

Radiographic Evaluation of Impingement of Spinous Processes and its
Relationship with Some Body Characteristics in Horses

Sarang Soroori', Seyed Sina Naemaei?, Amir Tavakoli?, Peyman Azizi, Banafsheh Shateri Amirit

! Department of Surgery and Radiology, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran
2 Graduate Student Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran

d " 10.22059/jvr.2021.321613.3144

Received: 22 January 2022, Accepted: 9 April 2022

Abstract

BACKGROUND: Impingement of the dorsal spinous processes is a common cause of pain and poor performance in
sport horses.

OBJECTIVES: This study was performed to evaluate the prevalence of impingement in dorsal spinous processes and
the correlation between the occurrence of this complication and certain parameters, such as age, height, weight,
discipline, breed, neck length, and clinical signs.

METHODS: In this study, radiographic examination of the spine of 50 horses were performed. The information about
height, weight, discipline, breed, neck length, and clinical signs were also collected. Radiographic grading was based
on the degree of the changes in inter spinous spaces and their densities (0-4 degrees). The clinical examinations were
carried out to evaluate the pain in the spine. Statistical analysis was performed to investigate the correlation between
the collected data.

RESULTS: The highest incidence of impingement was seen in the middle thoracic area. There was a significant
correlation between the occurrence of impingement and age and the breed of the studied horses. There was no
correlation between the incidence of impingement and sex, height, neck length, and weight of the studied horses.
Increased radiographic grade often leads to an increase in the severity of clinical signs. A higher grade of radiographic
sign in each horse was indicative of more involved inter spinous spaces.

CONCLUSIONS: According to the results of this study, Grade 3 and 4 had high specificity with clinical signs;
therefore, preparation of a radiograph of the spine before purchasing a horse could be highly recommended.
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Figure Legends and Table Captions

Table 1. The radiographic grading systems for overriding dorsal spinous processes.

Table 2. Age, sex, neck length, weight, and height of the 49 horses studied.

Table 3. Clinical signs of the lesion in the studied horses.

Table 4. Radiographic grade of the lesion in the studied horses.

Table 5. Involved areas in radiographs.

Table 6. The numbers of the involved inter spinous spaces.

Graph 1. Breed distribution of the studied horses.

Figure 1. This radiograph shows impingement Grade 1 in which the space between spinous processes is decreased (arrow).
Figure 2. This radiograph shows impingement Grade 2 in which the elimination of inter spinous process has almost occurred
although they are not in contact with each other (arrow).

Figure 3. This radiograph shows impingement Grade 3 in which spinous processes are in contact with each other (arrow).
Figure 4. This radiograph shows impingement Grade 4 in which spinous processes are superimposed on each other (arrow).
Figure 5. This radiograph shows impingement Grade 3 in which there is a radiolucent area in spinous process (arrow).
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