4

be carried out in standing position of horse and can be scanned
without sedation. Despite the lack of equipment and specialists
in the veterinary medical centers in Iran, Scintigraphy and CT
can be accurate and reliable screening tool for diagnosis dental
disorders in horses at the early stage to radiography.

Keywords: Scintigraphy, Computed Tomography, Dental
disorders, Horses
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Comparison of scintigraphy and computed
tomography with radiography in the
diagnosis of dental disorders in horses

Abstract: Dental conditions are common in horses and causes
of loss of appetite or weight or a general loss of condition,
therefore Routine dental care and Periodic examinations are
essential to horse in health. Dental disorders can cause loss of
weight, abnormal behavior such as biting and kicking, facial
swellings, fistulae and possibly sinusitis and colic. Diagnosis
of dental disorders based on history, clinical examination and
plain and imaging. Imaging is the most important diagnostic
tool for investigation of equine dental disorders that include:
common radiography, computed tomography and scintigraphy
in some early cases. The greatest sensitivity and specificity were
achieved by evaluating scintigraphic and tomographic results in
comparison with radiographic images in the early stage of dental
disorders. The sensitivity of scintigraphy proved to be excellent
(95.5%). In contrast, radiography had low sensitivity (51.5%).
On the other hands, scintigraphy imaging, unlike CT scan, can



Lo lrial g Lo lon (55 9 s |y 005) 99290 0 (399
=il an GlsSee Shes o=l Slalie 1Y Sl ol aris ],
bl o5 ez L adsl liles ploondl jgLaioay Slano
9 o 3 ol gy (Bl S o, 45 cnl ot e gei o)L
Lo lon gt il sl 48 Sl )10 gl Cedls)
o Ay jol8 60 lga j0 Lol g so onlaiwl el Slass
Jle sobts i adgl oo 50 ol (Slis 55e
Bl slacigac 4o le aBgods g Cmyd jase i ay ol3
e 5 ;3 g astly ged (bl Jolpe 0 s slaglaio

———— e ———

Ive] ool lass ool (81,5 gu0l, guad ¥ JSCis

IYv] ot slgs ol yor Sloyd 5 pais 30 g s MSiw b
(CT) 5 gapals (315 9095 b Sl F o Y-V

S I rnya oo 03l (B S gol; by, ailen 55 (b9, (-

oS5l aa il sl eolaiwl L a S cul 0 )0 (g0 5 (c—olgi e
DS oo oloml o S gl ) s Sl L g pmglas
S S FeaalS (S 9055 (510 gl (B9, (Vo )los JS2)
C;)La...s OQ.M 9 (S i MHLA.M} ool ‘rébfyo‘) a4
LYo Yl s)ls ase8 oo Al csae 4 le 995_.454.3
5_.4‘).9..J5)4 l_s s_i_.“.:...l u‘)_....u ua...?;....u gr’l"‘j" L)‘)_' 09)1—9
R slaliis ol sl 8, )Y5_"5.ﬂ R

Epical infection )

oY sl ol ) el oyl 5 25T L L5 08 oo pnl 81,
29 48,5 1,5 WS eyl iy 5 S s oKy St
i f5 ol i b g oy et il oo
Ol de—Bse el 10 gl (slaatdly 5 (ol Sl
dliio 4 (5590 9,509, 5 S L aS el ol 1 gl
SrgalS (S 905 Lo (Sl G o i (st ) T
¢ (Scintigraphy) (glai_wa Sl 3 (Computed Tomography)
Olass 5 oles sl Lo padis (Ul o 0ol (1550,
g ails Lol caxd g g8 blis gaJgl oo jo il o

5 A ‘ .
' =k

(B) et oIS aly gy s (6 lons 5 (A) 555 s sl 3 s I 1) IS5

Gl P g paudini b g, .Y

Ol S o e (s g, Vdnlie 4y aallas (ol (o

OS—ul 9 (Computed Tomography) (s ,—gualS 31,5 055 Ly
5 s=Ulsi yo 8,590, ¢ (Scintigraphy) 81,3 g2 E_, SV
slas b o Lag,lon EBgedy yaSe L5 )0 Lagl ol
A sl jelatedy ol oot a3y ol o e
B03,8 plol )8 g (eSS s A S iSUI (semin

S g0l,.Y-)

O3 9 ol 0 naal g nesl (S5l
6999 L Sl il ool wl L g5 so a8 il (g0 )0

Vo)u/m ﬁjf;sglcdnuas



Al

o9y o=l a8 0g—a s (le oo A jgloay [YV-Y4]
550l 0l (29, a2 0 A (mlilie
J._a..ul.)g;o ool

e skea 1Y Y lnealis Ly o
)| ool l_: (CS— 9 'a)_;) LDMBL’ O—> d_o’ofo" Lr)l."j.s -y
Lnyl gl dls SWOL51 G50 i

e g0y sy am s Ssl8 slalie 3529 L Ll
Lo Lo (as s 10 (Sl 5w g ooliiul pae J e
P (oo (St 4 S B 3l 699 4 s oo o]
ol g (S—bi lagSul 5w oKimd (o il 0924
SaB0lS Sl a Sl g (Sdjals 0 aalllas )90 e
LYYYF] 0goi o)Ll 5

6|M 6)‘0).3).)‘9@‘ ‘_glbufbg) Y-y

ool 6ot 9y (S e Ly M (S

Sleamis 1 01§l s o0 45 ol (a2liped 5 sy
Sl oo (B g (b9 g odliul (e alTLey
oaemedd JolB i 5l Jod Sl il a0
ol omlgole g i) ol (Sl Sow 9 (S 0y g
Sl e s )l pgal (s, S Glsmsar | (S s
adsl J=l e 5o padis Jloe (ls—ear g )lon par—iS
DS oo e ol a0 slagluis Sl n Ssisie
slacigie 5l Iy pgad Sl ol = ogdle (¥ JS—2)
S0l mals 4 S sabg s slaluis S i
St 0l e Sl S L] (Sl G o
S gl aile ;05 ala by, alie s, 9—" ol 2o |
035,55 (slagihg; L (Hy Sl (g95mgail g diguil 2l osl
g—od 5y pgas |y Loplidl (Sl disn,) Gls5 o0 Las
Sl (S99 58 (0 gl S o Il (S S g Ll
1y 00y Slog—2ge (i ;5 aLide Sy g i w0
S pgal (slmhgy (ldyse sl amlad ()0, gl 5
slacbs; sleslawl sy —bo, e LB a5 oo lan
599 ladon o Lacgisnlealy ogad o)lil gigplsl,
a5l g3l 0, e o (e is gl (el Sl
5 sole Dligio ;5 595 oo 00958l Lol slas a5, a4 g, 45
Lo sse il pton i (SB5als 5 Sy )0 og-ata
JsSsn S, args (gl il isS e ool sas ol
5 9 o 3ly 03ls ) S5 o |y g danlsnsly S ooty
Sl 5 e Lols (o5l pfyele oz JoSse o
il Sgldite ol Ly (S0 58 Bl 5 Lol ¢ Hgone J5-SU50
900D (b (S (oS0 J5SUge ol il 95 0 oS oo
55 0 ol 00) 392 g0 (o ;0 4S5 (SVleiil g J28 (ioren
oole 280 g dm (aazd Jlaie e g ol 8 adllac 59

VFeo b /ann oug i - oode aclilad

Ol o 9= 1 syl maas oo | (il jane s |
(GOl A iy e 8aSSasS asbe s &l s o Slgs oo
Leg oty s 5o 515 0529 o5 5 b 2l laolii s
Omizeed [YO-YV]aeo ase s 5|y T iog n JSuls
as @L?;ﬂ o, S sl iw las a sl ol cow slacdl

& , : are

ool Gl glas Lo (andeis o (Sl ol oslatul ¥ S
[www.bwequinevets.co.uk/17/Expert-Horse-CT-Computed-Tomography-Scan]

Periapical periodontitis ¥



o3l (BT 920l an s (55 e (6 )L 8 15 0SS e
ry—aa Lol jo s sl bon parx—i5 gl—
Lt yge paasiie § Sl Lol a4yl J>lpe 5o
Pl S 5o sl el Loy, ol el l—
= Nl co Cedl Oy Sy jeiS jo  Sbjele- Jleyo
3 (S=bielog n lmog S5 LS5 g2 g0 sLa Sl
30 o9=STaS cl ([ Sbials glaoas_iils g ol Loy
ol Sy slmoaSzils 5 Sl (gla b Lo e S
e L QTy 99— 95 (ogmaz 0 0 )ls 052y 09, SIS
palams jg—el dm s (gartid lallas g9 5l (g, T ol
Sy a0y (il e bawgs 3 ST5e S il

00,5 s

&l

1. Cardinali, I, Lancioni, H., Giontella, A., Capodiferro, M.,
Capomaccio, S., Buttazzoni, L., Biggio, G., Cherchi, R., Albertini,
E., Olivieri, A., Cappelli, K., Achilli, A., Silvestrelli, M., 2016.
An Overview of ten Italian horse breeds through mitochondrial
DNA. Plos one, 11, pp. e0153004.

2. Kidd, J.U., 2002. The Complete Guide to Horse & Pony Care.
Isted., Wolfpublishing, pp. 42-43.

3. Lahunta, A., Habel, R.E., 1986. Applied Veterinary Anatomy.
1Ist ed., Saunders, London, pp. 5-10.

4. Nickel, R., Schmmer, A. and Seiferle, E., 1979. The Viscera
of the Domestic Mammals. 2nd ed., Verlag Paul parey Berlin,
Hamburg, pp. 21-96.

5. Pasco, KR, 1991. Dental Radiography/Radiology.
Proceedings of the 37th annual convention of AAEP, San
Francisco, California, pp. 99-111.

6. Radostits, O.M., Blood, D.C., Gay, C.C., 2007. Veterinary
Medicine. 10th ed., Bailliere Tindall, London, pp. 207 and 1047.

7. Ashley, ., Waterman-Pearson, A., Whay, H., 2005. Behavioural
assessment of pain in horses and donkeys: application to clinical

practice and future studies. Equine Veterinary Journal, 37, pp.
565-575.

8. Dixon, P, Tremaine, W., Pickles, K., Kuhns, L., Hawe, C.,
McCann, J., et al. 2000. Equine dental disease part 4: a long-
term study of 400 cases: apical infections of cheek teeth. Equine
Veterinary Journal, 32, pp.182-194.

9. Dixon, PM., 2005. A review of equine dental disorders.
Veterinary Journal, 169, pp.165-187.

10. Shawaf, TM., 2017. Endoscopic diagnosis and management
of an unusual nasal foreign body in a mare. International Journal
of Veterinary Science and Medicine, 5, pp. 81-83.

11. Booth, N.H. and McDonald, L.E., 1998, Veterinary

ol 3 S POl g (s Sl AT |y 295
=l OS] e a5 o colaiwl 55 slacgignlgal,
C—l (Tc99m MDP) ligaud 65,0089 —pguni ST ol jo
ISP NNV U L SONSIN PCH B X S BV IV | § 28 01
sl 8l S g0l Ly awolie o a S 09 o e 0
=l Jalie o Slais WL e a5 (6l 5,V
3 aS Sl (A o ml il a5 700 lews
Shis WL aseis 070V (S5 g0l Slles Cowlus
534S sl ol 50 3 Sl o B9 A Camnd Sl
=5 (99— 9 oolimn] > 0 ailgl s el 5 (SIS i
L mglas an oliws o las an o @dlog i g s, ngal
I¥Al s )ls Gaseall slag ls 5l eoliiul 4 oiajls wg5 caS

-

o gl il 53 3 (gl g il § OISt e jekaiedy Bl S g FUSS
Al ¥ ol 5l G o g g alles VO el 3l lais g e o 4i0 5l (il gl o

oo — lgsinl Slymss oais Lis Lo a5 (g Lo azed U s gy el
I¥Al ol s (20l581 L

G S Az ¥
5o o..\_w‘al:;u‘ Slslas O pdeo= C_’L"' aJlao u—" 5o
LSl )3 6ol mpgas (9, ¥ L o e j505 )5 5 S5
Sy Lo Slgow 9 ST s Lo Gl

Vo)Lo..f;/A.‘Z.....z ﬁ”_dalcuuas



Yy

872-6.10.

27. Windley, Z., Weller; R., Tremaine, W.H., Perkins, J.D., 2009.
Two-dimensional and three-dimensional computer tomographic
anatomy of the enamel, infundibulae and pulp of 126 equine
cheek-teeth. Part 2: findings in teeth with macroscopic occlusal

or computer tomographic lesions: Equine Veterinary Journal,
41, pp. 441-7.10.

28. Kinns J, Pease A., 2009. Computed tomography in the

evaluation of the equine head. Equine Veterinary Education,
21(6), pp. 291-4.

29. Lee, K., Heng, H.G., Jeong, J., Naughton, J.F., Rohleder J.,
2012. Feasibility of computed tomography in awake dogs with
traumatic pelvic fracture. Veterinary Radiology & Ultrasound,
53(4), pp. 412-6.

30. Morrow, K.L., Park, R.D., Spurgeon, TL., Stashak, T.S.,
2000. Arceneaux B. Computed tomographic imaging of the

equine head. Veterinary Radiology & Ultrasound, 41(6), pp.
491-7.

31. Ford, N.L., Graham, KC., Groom, A.C., MacDonald,
1.C., Chambers, A.F., Holdsworth, D.W., 2006. Time-Course
Characterization of the Computed Tomography Contrast
Enhancement of an lodinated Blood-Pool Contrast Agent in
Mice Using a Volumetric Flat-Panel Equipped Computed
Tomography Scanner. Investigative Radiology, 41(4), pp.384-
390.

32. Mukundan, S.J.R., Ghaghada, K.B., Badea, C.T, Kao,
C.Y, Hedlund, L.W., Provenzale, J.M. et al., 2006. A liposomal
nanoscale contrast agent for preclinical CT in mice. American
Journal of Roentgenology, 186(2), pp.300-7.

33. Marolf, A.J., 2016. Computed tomography and MRI of the
hepatobiliary system and pancreas. The Veterinary Clinics of
North America. Small Animal Practice, 46(3), 481-497.

34. Veraa, S., Beukers, M., van den Belt, A.J.M., 2016. Editors.
The use of sliding gantry CT in the standing sedated horse.
Wroklaw: EVDI Meeting.

35. Couturier; O., Luxen, A., Chatal, J.F., Vuillez, J.P, Rigo, P,
Hustinx, R., 2004. Fluorinated tracers for imaging cancer with
positron emission tomography. European Journal of Nuclear
Medicine and Molecular Imaging, 31, pp. 1182-1200.

36. Barakzai, S.Z., Barnett, TP, 2015. Computed tomography
and scintigraphy for evaluation of dental disease in the horse.
Equine veterinary education, 27(6), pp. 323-331.

37. Weller, R., Livesey, L., Maierl, J., Nuss, K., Bowen, I M.,
Cauvin, E.R., Weaver, M., Schumacher, J., May, S.A., 2001.
Comparison of radiography and scintigraphy in the diagnosis of
dental disorders in the horse. Equine Veterinary Journal, 33(1),
pp.49-58.

38. Selberg, K., Easley, J.T, 2013. Advanced Imaging in Equine
Dental Disease. Veterinary Clinics: Equine Practice, 29, pp.
397-409.

\Fe- )Lga/wﬂjf_solcmuas

Pharmacology and Therapeutics. 6th ed., Saunders, London,
351-359, pp. 371-375.

12. Carlton, WW., McGavin, M.D., 1995. Thomson's Special
Veterinary Pathology. 2nd ed., Mosby, London, pp. 11-18.

13. Getty, R., Sisson, M. and Grossman, A., 1975. The Anatomy
of the Domestic Animals. 5th ed., Saunders, Philadelphia, pp.
454-471.

14. Hammersen, F. 1985. Sobotta/Hammersen Histology. 3rd
ed., Blackwell, pp. 135-138.

15. Jedruch, J., Gajewski, Z. and Kuussaari, K., 1989. The effect
of Detomidin Hydrochloride on the electrical acticity of uterue

in pregnant mares. Acta Veterinaria Scandinavica, 14, pp.307-
311

16. Kent, G.C., Miller, L., 1997. Comparative Anatomy of the
Vertebrates. st ed., Mosby, pp. 438-449.

17. Longman, J., 2002. Longman’s Medical Embryology. 3rd
ed., Mosby, London, pp. 332.

18. Kertesz, P, 1993. A Color Atlas of Veterinary Dentistry and
Oral Surgery. Ist ed., Wolf publishing, pp. 15-23, 27-46 and 199-
214.

19. Knottenbelt, D.C., Pascoe R.R., 1994. Colour Atlas of
Diseases and Disorders of the Horse. Ist ed., Mosby, London,
pp. 9-32.

20. Dixon, PM., Tremaine, W.H., Pickles, K., Kuhns, L., Hawe,
C., McCann, J., McGorum, B., Railton, D.I., Brammer, S., 1999.
Equine dental disease part 1: a long-term study of 400 cases:
disorders of incisor, canine and first premolar teeth. Equine
Veterinary Journal, 31(5), pp. 369-77.

21. Abd El kader, N.A., Hamdi Hassan, M., Abu-Seida A.M.,
2017. Endoscopic Diagnosis of Some Oro-dental Disorders in

Donkeys (Equus asinus). Asian Journal of Animal and Veterinary
Advances, 12 (5), pp. 268-273.

22. Gibbs, C., Lane, J.G., 1987. Radiographic examination of
the facial, nasal and paranasal sinus regions of the horse. II.
Radiological findings. Equine Veterinary Journal, 33, pp. 49-58.

23. Limone, L.E., Baratt, R M., 2018. Dental Radiography of the
Horse. Journal of Veterinary Dentistry, 35(1), pp. 37-41.

24. Henninger, W, Frame, M., Willmann, M., Simhofer, H.,
Malleczek, D., Kneissl, S., et al., 2003. CT features of alveolitis
and sinusitis in horses. Veterinary Radiology & Ultrasound, 44,
pp. 269-76.

25. Liuti, T, Smith, S., Dixon, PM., 2017. Radiographic,
computed tomographic, gross pathological and histological
findings with suspected apical infection in 32 equine maxillary
cheek teeth (2012-2015). Equine Veterinary Journal, 50(1),
pp-41-7.10.

26. Veraa, S., Voorhout, G., Klein, W.R., 2009. Computed
tomography of the upper cheek-teeth in horses with infundibular
changes and apical infection: Equine Veterinary Journal, 41, pp.



