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H Evbovuyiuda twv imroe1dcov:
Avadpopiki pedétn 55 nepiotau-
Kaov (2000 — 2004)

L. ITanakwvoraveig', N. Alaxkdkng’,
M. Ilatoixag’, A. Aecipng’

IEPIAHWH. H evlovuyiuda eival modd ouyvi maBoloyixi ka-
1dotacn v mmoe1ddv, yia v kadi mpdyvwon tng omnoiag amai-
teitar qpeon avuperdmon. Xmv epyacia avui napouvoidloviar
55 mepiotaukd evéovuyiudag mou avuperwniomkav om Xer-
poupyiki Khivikd g Kmviarpixiig Zyodrig tou A.I1.0O. Eibixé-
epa, mepiypdgetal n oupmwparoroyia kar n Siayvwoukd mpo-
ofyyion ka1 ouyxpdvag aStodoyeitar n Oepanevuki ayoyd nou
spappdonke oe oxéon pe v e§Eén twv nepiotauxdv. [lapdh-
Andaq, yiverat Piflioypapixi avackémnon oyeuxd pe tv emdn-
podoyia, v aronaBoyéveta, v khivika eixéva, T Sidyvwon kat
n Oepaneia tng véoou, yia mv onoia égouv npotadei moddd Oe-
panevukd oyfipata, npopavag Adyw tng adieukpiviowng péxpi
ofipepa aruonaboyéveldg tng. Me v avdnavon tou {dou, v
unootipi€n tng xehbbvag, tnv kpuobepaneia, tnv adhayr tou o1-
npeoiou ka1 tn yopAynon avufioukdv kai pn otepoerddv avu-
pleypovwddv pappdkwv emtevydnkav nodd kadd anotedéopata
owmy MALIOVOTNTA TV MEPIGTAUKDY.

A£&e1g eupemnpiaong: eviovuyiuda, fimnog, o

EIZAT'QI'H

H evdovuyitida twv tmoeddy, pohovat fray yvo-
O™ AT TOUS ALY AOEAAMVIXOUS %Al QOUATXHOVS XQ0-
VOUC, XG0 ROl OHUEQOL OTTOTEAEL OVTLXEIUEVO EQEV-
vt g dpaotELITTaS, RABMDG TEORELTOL YLOL (LLOL OV-
¥V} YOoOhoyx1] ovtotnTa ue adLeuxQiviotes TOANES
TTVYEC TG,

Xaparteiletor amd oyauio ®at vEXQMOor TOV
TTEWTOYEVMV TETAAWY %L TWV OEVTEQOYEVDV TETAMWY
TOU {0QIOV TOV TOLYMUATOS ROl TG ®EQATIVNG OTOLPd-
dag e omArig (Stashak 2002). Qg amotéleopo TQoxrv-
TTEL VERQMON TOU CUOTHUATOS avdQTHONS TG TOITNG
@alayyog, mov axohovdeitan otd amdiero oUvOEoTg
TG OTO E0MWTEQIXO TOUXWWUAL TNG OTTANG %L THY atdOn-

Equine Laminitis: A retrospective
study of 55 cases (2000-2004)

Papakonstantis I.', Diakakis N.?, Patsikas M.,
Desiris A.?

ABSTRACT. Laminitis is a common equine disease. In order to
have a good prognosis, prompt therapy is essential. Fifty-five cases
of equine laminitis, that were treated in the Clinic of Surgery,
School of Veterinary Medicine, were included in this study. More
specifically, the clinical presentation and the diagnostic approach are
described and the therapeutic protocol is evaluated. At the same
time, the literature is reviewed as far as the epidemiology, the
pathogenesis, the clinical signs, the diagnosis and the treatment is
concerned. It is worth mentioning that several therapeutic protocols
have been put forward for the treatment of laminitis, perhaps due
to the fact that its pathogenesis is still under dispute. Prolonged rest,
frog support, cols hosing of the feet, severe diet, administration of
antibiotics and non-steroidal anti-inflammatory drug were the key
points of the protocol of this study that led to extremely good
results for the majority of the cases.

Key words: laminitis, horse, hoof

INTRODUCTION

Equine laminitis, although it was well known since
the ancient Greek and Roman times, is still a field of
intense research as many aspects of its etiology remain
unknown.

It is characterized by ischemia and necrosis of the
dermal and epidermal laminae of the hoof (Stashak
2002). This results in necrosis of the suspensor
apparatus of the third phalanx that is followed by loss of
its attachment inside the hoof capsule and its sinking.
Thus, arteries and veins are severely compromised and
the coronary band and the sole collapse. All these
changes lead to intense pain and characteristic lameness
(Reed et al., 2004).

! Knviotpog, Eetfepog Emoryyehuatiog
> Khviry Zdov Avaypuyric, Kenviatourny Zyoh, AILO.

Hueopounvia vrrofolrs: 06.12.2006
Huepounvia eyxpioews: 04.08.2007

! Free Practitioner
* Companion Animal Clinic, Faculty of Veterinary Medicine, A.U.T.

Submission date: 06.12.2006
Approval date: 04.08.2007



108

L. TIATIAKONXTANTHZ, N. AIAKAKHY, M. TIATYIKAZ, A. AEXIPHY

01 TS TTEOG Ta #ATW. “ETOL, TQOoXaAOUVTAL XARMOELS OE
0Tnleg ®ou PAERES, naBMg v CVVOAMYY TOV LOTOV
NG OTEQPAVNS ROl TOV TEAUATOS. ATOTEAEOUA GV Q-
TAV TV LETAPOADY elval EVIOVOS TTGVOS KAl Y OLQOXTY -
olotrn ywhdtra (Reed xau ovv. 2004).

H Mydtepo drevrpuviouévn souyy g véoou eiva 1
attortafoyéveld g, Yrmootneiteton Gt 1) 6ol QAeY-
wovadng avtidpaon oe oroLodToTe HEQOS TOU OMUA-
TOg 00Nyl OTHV ATEAEVOEQWON LY YELOEVEQYWY OVOLKY,
oL ortoleg elvar dSuvatd Vo TQOROAETOUY AYYELURES e~
taporég oto yopto T omhis (Hood 1999b).

Zmnv 2t} eléva TS vEoou ®UQLARYED ayLrd
TTGVOG, TTOV EVTOTILETOL OTO TOIX MU KoL OF OAGKANQO
TO TEMLAL. ZTH CUVEYELAL, OUMG, ROL UETA TNV TEQLOTQO-
@1 ®ow TV %4800 TS TElTNS PAlayYas, 0 TGVOC Yive-
TOL 7O EVIOVOS AUECMS UTEOOTA QTS THY HOQUYY| TG
xeMdovag. “Etot, avoryrdletol o (mog voL Tpooaoudost
TH OTAOoN 2oL TNV %V 01| TOV, HOOTE VO LETQLOLOTEL ®ATA
10 duvaTd o TEVoC.

H dudyvwon otnpitetor 0to 1oTtoQLrnd %o ot TuTtL-
%A ovpTduaTa TS vOoou xal emfefandvetal ue v
axtvoyapuxy diepevivnon g ortig (Pollitt xow ouv.
1999). H Bepameia otoyevel oty eEdAenm TmV TQO-
SLafeTin@v TOQAYOVIWY, OTNV AVTLUETOILON TOU Tt6-
VOU, OTNV VITOOTHELEN TNG Y eMASVaGS xaL OTHY TTEOANYY
™G TEQLOTOOPNS TN TRlTNS @dhayyas (Reed xan ovv.
2004). T v vedpEet naki] Tedyvmon eivoar avoyxaio
va avolnedet aueon Bepameia, yia ™V omola €xouv
%ATd ®OULEOUS TEOTAOE! dLAPOQ TEWTOROAACL.

Znomog g eoyaoiog autig eival 1 Tagovotaon
TV TEQLOTATIXMV EVOOVUYITIOOG TOU OVTLUETOITIOT AV
ot Xewpoveywi] Khiving thg Kinviaroung Zyohig tov
A.ILO. nard mv mepiodo 2000 — 2004. Ewduxdtepa, ma-
povotdteton 1 emdnuoAoyia, N atohoyio, 1 ®Avirig
emadva, 1 dLdyvmon xal 1 BeQaITei TWV TEQLOTATLXMV
QUTAV ROl OVAPEQOVTOL TC, CUUTEQACUOTOL TTOV TTQOE-
npov. Zuyyxoovems, Yivetal avaoxrommon g Pupilo-
YOOLQLOLS, OVAAVOY TNS AUTLOTADOYEVELOS AL TOV RAL-
VIRV RO OHTLVOYQUPLRMDV EVONUATWV RO TTEQLYQUPY
TV BeQaTevTHdY neBSdmV oL €xouV TEOTAOET yiIa. T
véoo. Téhog, aEloloyeitan 1 AmoTEAEOUATIRATNTA TN
ayOyYNS Tov eQaEUEoTN®E RO YIVETOL ELONYNON 0TV
EPOAQUOYY EPIXTIC KA TAVTOYQOVA ATOTELECUOTIRIG
BepamevTinigg aywyns.

ITAPOYXIAXH ITEPIETATIKQN

v epyaoio ot TeQUM|@Onray cuvolrd 55 -
moewd]. Ewdwdtepa, ot Xewpovpyny Khvinn me K-
viatewriic Zyohic tov AILO. ratd v tehevtaia me-
viaetio mpooroulomray 17 ol now €vag évog amd
™V epLoy s Maxedoviog, eve ta vtdhowra 37 me-
QLOTATLHA EVOOVUYITIONS OVTLUETWIIOTNRAV OE ETTEdO

The pathogenesis of the disease is still not well
understood. It has been put forward that any inflam-
mation anywhere in the body leads to the production of
vasoactive substances, which could potentially alter the
blood flow in hoof corium (Hood 1999b).

The most prominent clinical sign is pain that can be
elicited from anywhere in the hoof. As the disease pro-
gresses, and following the rotation and the sinking of the
third phalanx, pain is located primarily in front of the tip
of the frog. Therefore, laminitic animals have to adjust
their stance and gait, in order to alleviate the pain.

Diagnosis is based on history and on the typical
symptoms of the disease and is confirmed radiographi-
cally (Colahan et al., 1999). Treatment goals should be
the elimination of predisposing factors, the pain relief,
the support of the frog and the prevention of the
rotation of the third phalanx (Reed et al., 2004).
Although many protocols have been put forward, all
researchers agree that a prompt response is imperative
in order to have a good prognosis.

The purpose of this paper is to present the laminitic
cases that were treated at the Clinic of Surgery, School
of Veterinary Medicine, A.U.Th. from 2000 to 2004.
More specifically, epidemiology, aetiology, clinical
presentation, diagnostic approach and treatment are
described and the conclusions are presented. At the
same time, the literature is reviewed, the pathogenesis,
the clinical and radiographic signs are analyzed and the
therapeutic options are described. Finally, the efficacy
of the applied protocol is evaluated and it is put forward
as a simple, easy to do and reliable treatment option.

PRESENTATION OF CASES

Fifty five cases were included in this study. More
specifically, in the last five years 17 horses and one
donkey were referred to the Clinic of Surgery, School of
Veterinary Medicine, A.U.Th., while the remaining 37
were treated at their own premises.

Eleven horses were stallions (20%), 27 were geldings
(49%) and 10 were mares (31%). As far as breed is
concerned, 15 belonged to the Greek native breed
(27%), 4 were Arabs (7%), 16 were Thoroughbreds
(29%), 13 were Warmbloods (24%) and 7 were of
unknown breed (13%). The mean age of the horses
were 10 years, the standard deviation SD = 3.88 and the
range from 2 to 18 years.

Aetiology

An effort was made to pinpoint the cause of laminitis
in each case, as it is known that the disease is only
secondary to another pathological condition (Stashak,
1995). Laminitis resulted from grain overload in 32
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otdfhov.

Am6 ta a0Bevi] tmoedn] 11 vitav emPritopes (20%),
27 extoples (49%) non 10 popddeg (31%). Ztv eAhn-
vt} UM} avijrav 15 utwoedn] (27%), oty apafuxi| 4
(7%), ommv ayyhxriy xabopdaiun 16 (29%), ota
Warmblood 13 (24%), evé oe 7 (13%) dev naboplot-
%e 1 QUA. H péon nhuxio twv wmmoedav 1jtav 10 €t pe
o] astdrhon SD = 3,88 xow etpog Tuadv oo 2 €mg
18 eTayv.

Avtioroyia

2t meQLoTaTird TS HEAET S TS €YLve TEOOTTA-
Bela avevpeong ™ arttohoyiag Tg evdovuyitdog, xa-
08¢ elval YvmoTd GTL 1) eupavion g véoov axorovBel
ouviiBmg rdmola dAAN TaBoroyiry ®otdotoaon oto Ldo.
‘Onmg moéxvye, N evdovuyitida ftav amotéieouo
opalporog drotpogrs oe 32 (mmovs (58,2%), amotéhe-
opa advvapiog TMjpovg otiplEng 0To eTeQOTAGYLO
axpo oe 3 (5,4%) now omotéheopa Tayvooriag oe 4
(7,2%). Mia popdda (1,8%) magovoiooe eviovuytida
netd artd amofoir] Tov euPovov, eva oe Evav dilo (-
7o (1,8%) eiye duaryvworel vevpovia. O dvog elye
VTTOOTEL EXTETAUEVOL EYRATUATO RO XOoENYON®OV O
oUTdV Bepamevtind TELY atd TV EUPAVLION EVOOVLYi-
wdag ueydreg déoes deEapueBaldvng. Axdun, rotd
mv eE€taon evig aobevoig mov dtoryviotnre ovv-
dpopo vrepprotoemivepoLdtopot (Cushing), eve otoug
vrtéhoutovg 12 trmovg dev eEanpddnxe N atoroyio
™g evdovuytdag.

Klvirn] eunova

ARG v whviry eE€taon Twv aoBevdv wmoeldwmv
duarmotdinxre ymhdmta TV Teoobuwy dxpwy oto 98%
v Ldwv. [Tagdha avtd oto 14% twv aobevdv vane-
Y€ YOASTHTA %o ota 4 drpo. Ta mwpoofePinuéva -
moedn elyov T YOLQOXTNOLOTIXY] OTAON aoBevdv pe
evdovuyitda, dniadi), Ta TEoohia droa pEégoviay
QOGS TAL EUTTQOS DOTE 1 OTHELEN VaL YIVETOL OTLS TTTEQVEG,
%O TTEOS TO. EUTEAE TOL omioBia droa. "Exdnin frav,
emiong, N atEnon mg évraong tov opuyuos otg da-
ATVMRES 0QTNEIES 0TO GELO TS 0mtioBLaG pe TV EEm %o
™MV €0 EMUPAVELD TOU UECOXRUVIOU TOV TROOPEPANUE-
vou dxrpov. Katd v epaguoyr] g eEgtaonnng Aafi-
dag ™ omhijg ot mEoafefAnuéva droa vITrOYE AvTi-
dQuoN TGVOU OTHV TEQLOYY WTQOOTA OTT6 TNV ROQUYH
™ xeMdovag, e eEailpeon tov 6vo, 6mov dev drastt-
otdBnxre avahoyn aviidoaon. Exlong, vatd v e&éta-
o1 TOV TTEQLOTALOV, fTav eupaviic 1 aEnon g Bep-
LO%QAOTAS TG OTTANG.

ZTOVG (TITOUG (LE EVTOVY] YOAGTITO VITHOY OV RALVIXES
evdeiEelg fUBLoNg ™S TOlTNS PAAayYaS, 1) EXTIUNON TG
omolog ywotav (e Thv doxnon daxtulxg tieong o)
neom yoouun e Tedodlog emLpAaveLog Tov drov, 1 cm

horses (58.2%), from non-weight bearing lameness in
the contralateral limb in 3 horses (5.4%) and from
obesity in 4 horses (7.2%). One mare (1.8%) developed
laminitis after a miscarriage of a foetus; In one horse
laminitis followed pneumonia (1.8%). The donkey had
extensive burns and was treated with high doses of
corticosteroids. Cushing syndrome was diagnosed in
one horse and no cause was determined for the
remaining 12 horses.

Clinical Presentation

A front limb lameness was noted in 98% of the
animals. Moreover, 14% of the cases presented with
lameness in all four legs. Affected animals assumed the
characteristic laminitic stance, with the front and hind
limbs held forward so that the weight is supported by the
heels of the hoof. The digital pulse was elevated and it
was felt at the level of the pastern between its lateral and
palmar aspect. Application of hoof testers elicited a
painful reaction from the affected limbs at the region of
the tip of the frog, with the exception of the donkey,
where no reaction was noted. Moreover, an increase of
the hoof temperature was evident.

In horses with severe lameness there were clinical
signs of sinking of the third phalanx; that can be
evaluated by application of digital pressure on the
midline of the dorsal aspect of the limb, approximately
lem proximal to the coronary band (Baxter, 1986).
More specifically, in cases of third phalanx sinking, the
distance between the coronary band and the extensor
process of the third phalanx is found bigger in palpation.

In horses with chronic laminitis, a distortion of hoof
capsule was noted. The hoof was elongated in its
longitudinal axis, narrower in its lateromedial axis and
wider in its dorsal aspect. The sole was flat and in some
cases convex with the toe quite long. In one case, hoof
distortion was so great that the toe was almost
horizontal. Furthermore, in these cases, characteristic
horizontal grooves were noted on the hoof that deviated
towards the heels.

Radiographic examination

Lateral projections of the affected hooves were
taken from every animal that was referred to the Clinic
of Surgery. In order to appreciate the severity of
laminitis, three parameters were evaluated (figure 1):

1. Sinking of the third phalanx. In order to evaluate
this parameter the vertical distance between a radio
opaque marker placed on the coronary band and the
extensor process of the third phalanx was measured
(A). Any metal object can be used as a marker; the
marker is taped on the toe of the hoof so that its most
proximal point is at the level of the coronary band. In
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TeQImov ®evipurnd g otepdvng (Baxter 1986). Ewdi-
®ndteQa, og meplntmon PuBiong g Teltng alayyos
OntGOTAO TS OTEQPAVS 0Tt THY TUQOUOELDY AtOQUa
™S 3NS PAROYYOS OLATLOTAOVETOL UE YNAGPNON UEYO-
AMiteon.

Stovg (Tmovg pe xeovia eviovuyitda drasmotdinue
ExOMAN TOEOUGEPWOT TG OTTAKC. ZUYHEXQUIEVA, 1) OTTAY
Nrav empnruouévy xatd 1o ueitova aEovd g, oteve-
TEQN RATA TLS TAGYLES WOTQES THE RO TTLO TTAATLA ROTA TO
pdo0wo0 Twjpa ™e. To méhua rav enimedo now og 0QL-
OUEVES TEQUTTMOELS HVQTO UE TO TROTOTMO OLaTEQX
ETLUNAKVOUEVO. g VO TEQLOTATIXG, 1) TOQAUOQPWON
™S OTANG 1TAV TOOO EVIOVY], TOV TO JTEOTGTAO HToV
oyedov oplovto. EmmAéov, otoug (mmoug autoig mo-
QATNONONROV XOOOKTNOLOTIRES EYRAQOLES AUAAKES OTO
TOUX WO TWV OTAWYV, OL OTTOTES LYV OTTORALOT TTOOGC TLG
TTEQVES, EVH CUWITAN OOV TTEOG T EUTTROG.
Axtivoygaqurog €heyyog

Ztoug (ITOVG OV TEOOROUIOTHRAY OTH XELQOVQYL-
%1} Khuvern) MigBnrov mhdyo oxntivoygagipoto o
TV TRoofePANuUEvmv dxpwv. TTgoxreluévou va extiun-
Bl n pagitnta g eviovuyitdag, agoloyiitnxay ou
TOQORATM TELS TAOANETOOL (Ewdva 1):

1) BiBwon ¢ toitng odrayyas. Lo v aElohdyn-
O™ TNG TAQOUETOOV CUTHG LETEON®E 1 TEOPOALKY aTtd-
OTAON UETAED VS anTIVOOX%LEQOD dEl®TN OTO v AxEOo
TOV TEOCOTAIOV %ol TS TVEAU0ELd0TS amdpuang (A).
Q¢ anTvooxLeQOc deintng WTtoeel va yenouomowmOet
€va 0moLodNToTE LETAMAKRS AVTIXEIUEVO, TO OTTOTO %Ol
OnAdvetol Le ROMNTLXY TOUVIC OTO TTQOCOTALO, ETOL
MOTE TO AV AXQEO TOU VO AVTLOTOLYEL OTN OTEQPAV).
Ipoxepévou vo amahepbel to opdiuo peyéBuvong
otV RO oM, | arTGoTOoN OV UeTEYON®E TOAAAITACL-
OLAOTNE PE TO AOYO TOU TTQOYUATLXOU U ROUS TOU OXTL-
voOoxLEQOYU denTN TTPOS TO TEOROM®S uijrog Tov otV
oaxtwvoypopia (Cripps zat ouv. 1999a).

2) Ztpoi] TS TRl S dAayyac. H mopduetpog av-
™ exTtuiiOnxe pe ™ uétonon g yoviog (oe poigeg)
OV OYNUATICETOUL QIT6 TOV dEOVO IOV EQATTETAL OTO
TEOOCGTAMO %Al OTOV dEOVA TTOV EQATTETAL OTHV TQO-
ofua emupdvela g Teltng pdhayyas (B).

3) Hopovoia oxtvodiopavots Ldvng, uetaEl tou
TOLYMUOTOS TG OTTANG ®aw TG TOlTng pahayyag (I).

H avaliymon tov tagoamdve dedouévov eiye Ee-
XOOLOTH ®Avirt] onuacia yio v Tedyvmaon e vooou
(Cripps »ow ovv. 1999a, 1999b).

Syetind pe T uBion g Tl YAlayyas ONUELD-
vetal Ot oy xatd péco 6po 1,23 cm pe tumxy omo-
zhon SD = 0,41 ecm »aw e60og Ty omd 0,66 cm pé-
xot 2,1 cm. O aoBevelc (mwor ue POLon g TRlTNG (-
hoyyog xwelotrov 0€ TEELS ®oTNYoRleg ne Pdon
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Ewdva 1. O mapdpetool wov aElohoyiitnxay ota axtivoyQa-
ejpata.
Figure 1. Parameters that have been evaluated radiographically.

order to diminish the magnification error, the vertical
distance that was calculated was multiplied by the ration
between the actual length of the marker and the length
that was measured by the film (Cripps et al. 1999a).

2. Rotation of the third phalanx. This parameter
was evaluated by calculating the angle between the line
of the toe and the dorsal surface of the third phalanx
(B).

3. The presence of a radiolucent zone between the
hoof capsule and the third phalanx (C).

The evaluation of these three parameters is of great
clinical significance in the prognosis of laminitis (Cripps
et al. 1999a, 1999b).

As far as sinking of the third phalanx in concerned, it
is noted that the average was 1.23 cm with standard
deviation SD=0.41 cm and range from 0.66 cm to 2.1 cm.
Based in the sinking and its value as a prognostic factor,
the patients were divided in three groups. Horses that
ranged from 0 cm to 0.79 cm were included in the first
group, horses from 0.79 cm to 1.52 cm in the second and
horses with values greater than 1.52 cm in the third (Stick
et al., 1982). In this study, 19% of the patients ranged
from 0 cm to 0.79 cm, 52% from 0.79 cm to 1.52 cm and
the remaining 29% had values greater than 1.52 cm.

The average of the third phalanx rotation was 7.66°
with standard deviation SD = 5.78° and range from 1°
to 21°. Based on the prognostic value of rotation, horses
were divided in three categories. More specifically, the
first group included horses with rotation smaller than
5.5°, the second from 5.5° to 11.5° and the third greater
than 11.5° (Stashak, 2002). In 12% of our cases there
was no rotation of the third phalanx (figure 2), in 31%
rotation was smaller to 5.5° (figure 3), in 28.5% ranged
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onuaoto g LETOPOAS AUTHS 0TV TEGYVMON THG VO-
oov. Eldirdtepa, oty medt) ratnyoeia teouijpnrov
{mrtou pe Bubion péyor 0,79cm, oty devtepn amd 0,79cm
uéyot 1,52cm now oty toity (ol pe PiOion avm oo
1,52em (Stick xouw ovv. 1982). Ztn pehém pog, to 19%
TV aoBevadv tagovoiale fUBion g Teltng @dlayyag
uéyot 0,79cm, 10 52% a6 0,79cm puéyor 1,52cm zow to
vréhouto 29% peyaivteon and 1,52cm.

H otpo@| tg it @dlaryyas tay ®atd u€oo 6Qo
7,660 pe tumxy amdxion SD = 5,78° o g000g Tudv
oo 1° uéyot 21°. Me fdon ™mv moyvmotiry onuooio
raroveuiOnray ov aoBevelc (mmol o€ TRELg RaTNYOQlES.
Ewwndtepa, oty mpdtn ratnyopia meouhjgbnrov
aoBevelg (ol ue oTEOoPN TS TEITNS PALAYYAS MKQO-
teQn oo 5,5°, ot devtepn omd 5,5° uéyor 11,5° now
omv toltn peyohiteon and 11,5° (Stashak 2002). Zto
12% tov mepLotaTindy pag dev umoye 0TEoY TS TRl
™mg edlayyog (ewodva 2), oto 31% m otowt| Hrav -
%0teEn omd 5,5° (ewdva 3), oto 28,5% and 5,5° ué-
xou 11.5° (ewmdva 4) xnow oto vdhouwto 28,5% peyahv-
tepn amd 11,5° (exmdva 5).

A6 10 TUQOTAV™ TEORVITTEL GTL 0T0 47% TV (-
TV vINoxe PUOLon g Toltng pdlayyos ueyoiiteon
omt6 0,79cm pe oteowi| TS TEltNg Aoy yos ueyahite-
on amd 5,5°.

Axntivodiagpavig Tavn neta&d tov Touduatog me
omMijg now ™E Teltng pdayyas diamotabnre oto 27%
TV aoBevdv ([mmwv, otovg omolovg ovvijfwg dostt-
OTOVATAVY %ot 0TEoP ™S 3Ng pahayyas (ewodva 4).

SV TEQTTOON TOV (IITOU Ue TV €VIOVH TAQU-
uGEP®ON TG OTANG %Ol T OYETXI 0QLLOVTIWON TOV
TEOCOTALOV, ARTIVOYQAPLRA dLOTLOTWONRE 00TLXY
0T0QEQGPNON e TAQAUGRPMON TS TITNS (pdhayyos,
ue amotéheopa va unv elval duvari n aELohdynon twv
TOQATAVY TOQAUETOWV (ELrOVA 6).

H extiunon mg copapdtnrog g evdovuyitdog €yL-
ve UE PAON TO HALVIRA ROL TOL OXTIVOYQOQIXA EVOTIUOL-
1. EWwdtepa, ota 17 meprotamind (30,9%) Bemij-
Onxre ehapold, ota 22 meguotanird (40%) uétoo nat
ota 16 (29,1%) dromotdOnre Pogud evdovuyitida.

Ogoameia

& GhoL TaL TEQLOTAUTIRA EPAOUOOTIRE TO TOQOUXAT®
Bepamevting mpwtororro. Katd v oEela pdon tg ev-
dovuyitdog:

1) Anéhvtn avdmavon ent 1 piva Tovhdylotov oe
otdphro pe dpdovn oTewuvy.

2) Agalpeon metdhov el 1 pijva tovhdyotov. AE(-
Cer eddd va onuewdel 6t o wiviarpog Ba meémel va M-
Betvrtéym Tou to Pabud dlhyovs. “Etol, o apnreTég me-
QUTTAOOELS O (mwog Oev elvan oe BEon va avuPdoEL TO
€val dmo xoL vo otnELyBel 0To €TEQOTAAYLO TQOXEL-

Ewdva 2. Puololoyird axtvoyodenua dxov moddg (Tmov, o
dEovag Tov mpooomhiov eivar mapdiinhog ue v medobia emi-
QAveLo ™G TETNG PARLYYaS.

Figure 2. Normal radiographic appearance of the equine foot,
the toe axis is parallel to the dorsal surface of the 3rd phalanx.

Ewova 3. H otpoq g toltng pdlayyag elvan 5° v 1 Too-
Bolxy amdotaon petagu TS OTEPAVNG RO THG TVQAUUOELDOUG
ardpuong eltvon 1 cm.

Figure 3. The rotation of the 3rd phalanx is 5° and the vertical
distance between the coronary band and the extensor process
is 1 cm.

from 5.5° to 11.5° (figure 4) and in the remaining 28.5%
was greater than 11.5° (figure 5).

Based on the above results, it is obvious that in 47%
of the cases there was sinking of the third phalanx
greater than 0.79cm with rotation greater than 5.5°.

A radiolucent zone was noted in 27% of the patients
and usually it was following the rotation of the third
phalanx (figure 4).
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névov va agorQedel To TETAAO. 2TIC TEQINTAOELS AVTES
roiveton emmiePAnuévn n reonyolipevn daxtulry avol-
oBnota Tov dxrgov.

3) YdpoBepameia e Ypuyd veed tawv omhav (10d6-
hovutoar) el 4-6 peg RoOMUEQLVA TIC TODTES 7 NUEQEC.

4) Xopfynon ortnoeciov xauning eveQyeLoxng
otdBung eni 1 -2 uijveg xow duomomi| xoe1ynong vda-
TavBpdrmv (RaQIdV) ®ol TEWTEIVAEV (IT.). TOLPUALL).

5) Evioyvon tov ortneeoiov ue ovpmhnoduato duo-
TQOPIG TTOV TEQLEXOUV OVT(ES UE KREQUTLVOTTACLOTIRES
Widmteg, drmg Protivy (Biotine® 50gr/muépa amnd to
otépa el 30 nuépeg naw 25 gr/muépa yro Tovg emdue-
voug 3 pujveg).

6) XopWynon mEoxaivolyov mevirlAAivng
(20.000L.U./ kg copatizot fdoovs/ nuéoa evoouingdg
yra 5 — 10 nuépeg) now otpemropvrivyg (15mg/ kg ow-
wormrov Paoovs/ nuépa evdouvindg yro S — 10 nuéoeg).

7) Xopiynon un oteQoelddv avilpreynovwddv
papudxov ent 10 nuéoeg (parvviofoutaldvn 1 xeto-
oAV 1| pawvurofoutaldvn — toovialidn).

Metd v mdodo g oEelog pdong, epaouéotnre
Bepammevtint] TETAAMWON e OTSYO TV VITOOTHOLEN ™G
xeMASvag. Ewdindrepa, epaoudotxe TETaho o oxnuo
%ap0Ldg 1 woedéc étaho pe mpooblomioBa 1 eyxdo-
oo pdpdo.

EEéMEN

H epapuoyy| Tov mogomdvem Hepameutinot TpmTo-
®OMOV, TO 0TTOL0 ONUELOVETAL OTL UWTOQEL VOL EQPOQUO-
otel oe ouvOiireg otaProv, odNynoe oe nahj eEEMEN
OTNV TAELOVOTITA TV TEQLOTATIRMYV. ZUYREXQIUEVAL, OE
41 (mmovg (74,5%) v eEEMEN Mtav nain, oe 8 (14,5%)
ke uétoa amoratdortaon, ot 4 (7,25%) éywve gv-
Bavaoio xow o 2 {wwovg (3,75%) onuerddnxe aupvi-
duog Bdvaroc.

YYZHTHXH

A6 emdnuohoyinis améPems, oL ool reQimov
aoBevelg (oL Nrav extoules, mBavdg AGyw Tou pe-
YAAOU TTOGOOTOU TMV EXTOULYV TV OTNV TTEQLOYT TS
Maxedoviag. ITpodudBeon tou @UAov othv exdiAmon
™™g vooou Oev €xel amodeyBel, nohovatt vidoyouv
TWOAES eTLONULOAOYIRES HENETES OTIS OTTOTES VITOOTNQI-
Covtal rat oL duvo amdPels. Xe mEOoEAT UEAET
(McCluskey »aw ovv. 2004) 205 aoBeviv (nwv mogo-
e Onxe 1 O pe Ty Ouxy) pog TAsoYn@ic exToudY
(mwov. Qotéoo, o Dorn zaw ovv. (1975) vroomeiCovv
6t vooog exdnhdvetal ouyvdtepa o emtoQeg (-
movs. Téhog, vmdoyovy apretéc uehéteg (Peremans xou
ouv. 1991, Polzer »ou ovv. 1997, Hunt 1993) otig omot-
eg vroomEiteton Gt dev vtdoyel TEodidBeon @iiov
oty exdhwon g evdovuyitdag.

Ewova 4. H otpogii g Toltng pdhayyag eivan 10,5°, n tpofo-
Mny] o oTaon HETAED TG OTEQAVNS RO THE TTVQAUOELSOTS CTTd-
puong elvan 1,6 cm xow vrdoyer oaxtvodiapovis Lavn uetagi
TOV TOL(WUATOG TNG OTTAS %O TS TOITNG (PAMY YOS,

Figure 4. The rotation of the 3rd phalanx is 10.5°, the vertical
distance between the coronary band and the extensor process is
1.6 cm and there is a radiolucent zone between the hoof capsule
and the 3rd phalanx.

Ewdva 5. H otgogi} g toltng gpdiayyag eivor 20° xaw m moo-
Bolnt} adotaom puetaEl ™G OTEPAVNG KOl TNG TVQAUOELOOUS
amdpuong eivae 1,6 cm.

Figure 5. The rotation of the 3rd phalanx is 20° and the vertical
distance between the coronary band and the extensor process is
1.6 cm.

In the case of the horse with the severe distortion of
the hoof, the third phalanx was distorted and almost
completely absorbed to the point that these three
parameters could not be evaluated (figure 6).

The estimation of the severity of the disease in each
case was based on the clinical and radiographic findings.
More specifically, it was considered light in 17 cases
(30.9%), of medium intensity in 22 cases (40%) and
severe in 16 cases (29.1%).
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Avagoprd ue evieyxouevn mpodiddeon puiig (-
TV, OTNV TAELOVOTNTA TOV OVAIQOULRMV UEAETWV
(McCluskey »au ouv. 2004, Slater zou ovv. 1995, Hood
1999a) exgpodleton 1 dmoym GtL oL (oL TG aryyAriig
rnaBapdaung euhic (TB) mapovoidlovy peyoahiteon
ouyvotto eppaviong evdovuyitidas. H avEnuévn ov-
xvomTa TRooPoMig wirmoelddv g @uAric TB umopei va
aodo0el 010 yeyovdg L oty TheLoym@ia Toug Teo-
newran Lo dpdumveg (movg pe enimovo abintixd ted-
YOOoUUa, oS xaw 0to 6TL CVVIOMS OL (TTTToL TS PUANS
TG €X0UV OTAEC e AeTttd TEMLQL, YEYOVOS TTOV EVVO-
el v €EEMEN g véoou, dtav auth enpavioTel
(Ferraro 1990). 2t pelétn pog avty n ayyhwt zado-
douun Mrav 1 deUTeEY 08 OVYVATNTO QUAT] LETE TNV €A~
Mmvixn. H vymhs] ovyvémta mpoofolis tmv (mv eh-
Mvirng euiig ovviiBog ovvdéetal pe veoratavdlm-
oN ®OETAV, ®aBdOC oL oL avtol dtaTnEoUvTaL Yio
ehevBeon wtmaoia 1 eQyaoia amd WLoxTTES XWEIS LdL-
QlTEQES YVIOELS RO OF ROXESG OLVONKES EVOTAVALOUOU.
I Tovg Adyovg awtolg oty TaQovod UEAETN TO TTO-
000TO ep@avIoNg evdovuytidag oe (mmmovg eMMVIrNG
QUMig elvar peydho. ESd mopémel va toviotel 6t oty
rarnyoia 1Tmoetd] eAA VNS QUATS ouusteQLAY@On-
OV TO WITTOELDY TTOU avijxay 08 OMES TG EMANVIRES Q-
Mg, xwolg va yiver dtaymuonds Heta&l Toug.

H opadomoinon twv aoBevdv og TOELS #ATYOQIES
avdaroya pue Ty nhrio Tovg 0d1ynoe oTo CUNITEQUOUC
ot 10 45,5% (25 aoBeveic) rav 5 — 10 e1adv, 10 43,6%
(24 aoBevelc) frav wavo and 10 etddv noL uévo to
10,9% (6 aoBeveis) elvar puéyol 5 etvrv. Kord ovvémeia
galvetal 6T To PeyahiteQo T0G00TS Hray TAvVe oo 5
ETAOV, AALd TO 000G TLUHV TV WOLAUTEQWS EVEU, 0d
3 uéyor 18 etayv. “Etot, dev pmoel va vrootnouybel
TpodiaBeon nhuxiog, droyn v omoia expedlovy ma-
houdtepa xnan oL Polzer naw ouv. (1997).

IMow ovlnmnBei ) cwtohoyio g evdovuyitdag, ®ol-
VETOL OXOTLUO VO avopeBolv xdmowa faond otot-
YELQ OYETIRA UE TN ONUAVTLXY] QT YOOOLOYL®Y] OVTO-
. Qg evdovuyitda oQlldtav TaAadteQa 1 PAEY-
wovi 1 to otdnpa Tov yoplov g omhiig (IToraddmov-
Aog 1998). Efjuepa vtoomeietal 6Tl oVoLAOTIRA TES-
HELTOLL YL OLOXOTTH TNG TOEOYNGS AIUATOS OTO YOQLO TTOU
weQLParAeL T Tl pdlaryya (Stashak 2002). H woyou-
uto 0dyel ot VEXQWOT TMWV TQWTOYEVAV TTETAMWY KL
TV OEUTEQOYEVHV TETAAWY TG00 TOU Y00V TOV TOL-
YOUOTOG, 600 ®OL TNS ®EQATIVNG OTOLRAdOS THS 0TS,
UE ATOTELEOUOL TH VEXQMOT) TOV OVOTHIATOS AvAQTNONG
™S TRl S YdAayyas. Ou ayyelaxéc UeTafOAEC TOU oUpL-
Baivouv oty evdovuyitida €xovv mg amoTEAECUA THY
1OTOOTEOPY TOV ovoTiuatog avtov. [TolvdolBueg we-
Aétes (Hood 1999b,1999c¢, Pollitt xaw ouv. 1998, Moore
%o ovv. 1989) avagépovtal otV aLTlohoyio ®oL 0ToUg

Ewdva 6. [TAjong awoppdgnon g toitng @dAayyos Ue Eviovn
TOQAUSQPWON TG OTTANG.

Figure 6. Complete absorption of the 3rd phalanx and severe
hoof distortion.

Treatment

The same treatment protocol was applied in all the
cases. More specifically, treatment of the acute cases
consisted of:

1. Complete box — rest for a period of at least one
month. The bedding had to be quite deep.

2. The shoes were removed for at least one month.
It is worth mentioning here that the veterinary surgeon
should take into account the degree of discomfort. In
many cases the horse will not be able to elevate on one
limb and take full weight on the contralateral limb. In
those cases, perineural anesthesia of the limb is strongly
recommended prior to shoe removal. Cold hosing of the
hooves for 4-6 hours daily for the first 7 days.

3. Horses were kept on a low calorie diet for 1-2
months. No carbohydrates (hard food) or proteins (alfa-
alfa hay) were administered during that period.

4. The feeding ration was enriched in keratinoplastic
substances, such as biotine (Biotine” 50gr/day per os for
30 days and 25gr/day for the following 3 months).

5. Administration of procaine penicillin (20.000L.U./
kg SID intramuscularly for 5-10 days) and streptomycin
(15g/kg SID intramuscularly for 5-10 days).

6. Administration of non-steroidal anti-inflamma-
tory drugs for 10 days (phenylbutazone or ketoprofen of
phenylbutazone — isoniazide).

In the post acute phase, corrective farriery was
taking place in an effort to support the frog. More
specifically, the shoes that were used were the heart-bar
shoe, the egg-bar shoe with a dorso-palmar bar and the
egg-bar shoe with a latero-lateral bar.
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UNYXAVLOUOUS TV UETAPOADY QUTAV. ZVUQOVAL UE TAL TE-
Aevtaia dedouéva, 1 BemEiol TV AyYELOHRWY - ALUOdU-
VOULRAV UNYOVIoUdV, 1 Bewoia tov ToEmdv, uetafo-
Mrdv 1 evivpoatnady unyoviopdy xal 1 Bewla twv
TQUUUOTIRMV - UNYAVIXDV TOQAYOVTWOV EIVAL OL ETTL-
AOATEOTEQES ATTGYELS YL TV ouTLoTtalfoyEVeLd TG VO-
oov (Bailey 2004).

Zoupavao pe Ty et Bewia, oL apyLHES oyYELd-
%€g uetaPforéc yapantneifovral amd uelwon g mo-
oYM alpnatog AGym aryyELoouaToATS, 0lONUa OTHV TTE-
ooy Twv TeTaiwy, dLEVOLEN aQTNELOPAEPLRMY ava-
OTOUMOENY ®OL dLOPUYY TOU AlUATOS XWOIC VoL PTdvel
ota wetdha. To yeyovig autd odnyel o woyauuio xat
VEXLQMON TWV TETAAMV ROl RATA OUVETELD OF ATTEAED-
B€owon e TlTng Ydlayyac amtd T CUVOETELS THG UE
v omhij (Eaton »ow ouv. 1995, Weiss »aw ouv. 1995,
Allen »au ovv. 1990).

2 Bewplo Twv ToEWwYV, uetafoirdy 1 evivpott-
KOV UNYavVIOudY vrootneiletan gt Oudpoeg evdoTo-
Eiveg naL eEmtogiveg (vvoilwg eWddv tov yévoug
Streptococcus spp.), PTAVOVTAS UE THV CLLULOTLRY RURAO-
QoL OtV TTEQLOYY TMV TETAAIWV, RATAOTQEPOVV TIC
RUTTAQWHES CUVOEOELS, YEYOVOS TTOU TTQONYETOL TMV OLY-
VELARAWV ROL PAEYUOVOIWV POLVOUEVMV TTOV TTEQLYQA-
@eL n mponyovuevy Bewpia. Ewdixdtepa, ol to&iveg
TEOXAAOVY VTTEQUETON eVEQYOTOINOY eVEiUWY, OTTMG
TV uetarhompwteivaocdv MMP-2 xaw MMP-9, ol orol-
€ 0TodOUOVY TG UECORUTTAQLES OUVOECELS KAl TTQO-
ROAOUV TV ROTOOTQOPY] THS CUVALQUOYNG TWV TTETAMV
(French »au ovv. 2004a, 2004b, Johnson o ovv. 1998,
Edinger »nou ouv. 1992).

Supmva pe o toity fewoia, vtootnletot oTL
VITEQROMKRY ROTOTGVNON TV AREWV AGYM eQyaTiag O
o6 €dagog, | Adym aduvauiag TApovg otielEng
0€ eTEQOTAAYLO GO, 00N YEL OE UNYOVIXY] ROTAOTQOY]
™S ouvoEUOYTS Tmv mtetaiinv (Baxter 1986).

T v edrAnon evdovuyitdag ouyva evoyomol-
elton 1 vIeERATOVAAMON amtd Tovg (ITmovg vdatavBod-
®wv, 1 omola odnyel oty vwepavdmtuEy gram+ Pa-
xtnelwv, ®veilng Tou Yévoug Streptococcus 0To oy
évteo. To yeyovdg autd odnyel otV veQmaQaywyn
yohaxtroy 0E€og, ot uelwon tov pH, oty avEnon g
dramegardTnTog Tov EViEQI®OU BAEVVOYSVOU %o OTNY
awopEopnon toEwdv (Bailey 2004, Bailey »au ouv.
2003, Bailey »ow ovv. 2002, Riegel xaw ouv. 1996, Galey
®ow ovv. 1991, Garner xai ovv. 1978).

Entiong, vroomeiCeton ot evdovuyitida umogel va
eonAN0el amd omoradijwote vordotaoy odnyel oe on-
Youpia (Clarke zow ovv. 1982), and vrrofBupeoedionsd
(Reed zaw ovv. 2004), amté 1o 0GvOQOUOo TOV VITEQPLOL-
oemvepELdlopot (Johnson xaw ovv. 2004), amd mapa-
TETOUEVY X0 YNON ®oETr00TEQOEWWY (Cornelisse %o

@ KaAn - Good B Mértpia - Mediocre

[ EuBawaoia - Euthanasia OAIpv.©dvar. - Sudden Death

Avdyeappa 1. EEEMEN Twv meQuotatiny.
Diagram 1. Outcome of cases.

Outcome

The treatment protocol that was described earlier
and it is easily used in stable conditions led to a positive
outcome in the majority of cases. More specifically, 41
cases (74,5%) had a positive outcome, 8 (14,5%) had
mediocre outcome, euthanasia was performed in 4 of
the cases (7,25%) and 2 horses (3,75%) died suddenly
(diagram 1).

DISCUSSION

From an epidemiological point of view, half of the
patients were geldings, possibly due to the fact that the
vast majority of the horses in the Macedonian area have
been castrated. No obvious predisposition of sex has
been established, although in many epidemiological
studies both theories are advocated. In a recent study of
205 laminitic horses (McCluskey et al., 2004) the same
prevalence of geldings was noted. Still, Dorn et al.
(1975) claim that the disease is seen more commonly in
stallions. Finally, in the majority of papers (Peremans et
al.1991, Polzer et al.1997, Hunt 1993) no gender
predisposition was found.

As far as breed predisposition is concerned, the
majority of the retrospective studies (McCluskey et al.
2004, Slater et al. 1995, Hood 1999a) claim that
Thoroughbreds are most susceptible to laminitis. The
increased frequency of laminitis in Thoroughbreds
could be put down to the fact that most of them undergo
severe athletic training. Moreover, the sole of their foot
is usually rather thin, a characteristic that aids in the
disease process (Ferraro, 1990). In this study Thorough-
breds were second in frequency to the Greek native
breeds. The increased frequency of the Greek native
horses and ponies could be explained by the fact that
these animals are kept inexperienced owners in impro-
per stabling conditions, are heavily worked and the
laminitic attack is usually related to grain overload.
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ouv. 2004), amd vataxrQdTon TAAROVVTO RO ONITTTLXY]
unteltdo twv popddwv (Pollitt xaw ouv. 1999) naw amtd
RATAVAAMON ®QUOU veQOU [ETd amtd €viovr doxrnom
(Riegel nau ouv. 1996).

‘Onwg QaiveTol oo To TOQOTAV®, 1 ATLoTtaboyE-
vewa e evdovuyltidag elvar eEangetind mwolimhorn
%o OxL TAjowg drevrgviouévn. Iotevetan ot n adv-
vapio out opetheTon o8 peydio fabud oto yeyovog ot
N véoog Oev elval mewtoyeviic, alhd arohovBel dud-
popeg maboroywmég nataotdoets (Stashak 2002).

Sy epyaoio auth 1 ueydain TAeLoyneio Twv TEQL-
otatrayv evdovuyitdag (58,2%) opelhdtav oty vite-
raravdlwon vdoatavBpdrwy, yeyovdg mov Ba mpémel
va MoPAveToL VIToPn RATA TV RATAQTLON TOV OLTNQE-
olov xdBe Lhov, avdhoya ue TV eQYaota ToU eXTENEL.

H advvaula whjoovg otiplEng oe éva mpdabio
410 AGYw dudpopmwv 0pBoreduray TtpofAnudtmy 0dy-
YNOE OV eUPAVLON eVOOVLYITIONS OTO €TEQOTAGYLO
dzo 070 5,4% twv aobevav mwy. “Etol, Oa mpénel
vo Aapfavetal Tdavtote vy To evoeyoueVo autd oe
TEQUTTAWOELS 7oV Ogv elvar duvaty N otjolEn ot éva
dnpo (Nixon 1996).

Ze 4 noyvoaprovg aobevels (mmovg eupaviotre
evdovuyitda Moym petafolxdv diatagoydv, evd oty
TEQITTWON TS POEAJAS TOV ATEPANE RO OTOV (TIITTO e
TVEVUOVIQ, Ol TOEIVES TTOU RURAOPOQOUCOV UE TNV CUL-
patny] ®urhogopia BemEnOnrav vrevBuveg yia v
exdMAwon g vooou.

e éva meQLoTaTLrd (mov pe tela emelo6dio o&ei-
ag evdovuyitdag €ywve dudyvmon ouvdQduov vieQ-
phoroemveEtdopnoy (Cushing), pe v epaouoyn t™g
dorunis g ratootohic pe deEaueBatovn. Eldwmdtepa,
N doxipaoia xataotols ue deEapuedalovy, wov die-
vepyeltor AGYm Thg vItoyiag VITEQPAOLOETIVEPQLOL-
opov, tegrhauPavel ™ Mym alpatog oy xow 20 deg
UETA TV evOopvint xoeriynon deEauebalovng om 66-
on tov 40 ug/ kg B, ®o Tov 10GOL0QLOUS THS CUYRE-
VIQWONS THS ®OQTLLOMC 0TO Adoua twv dvo deryud-
tov. H amovoia »otaotolfs Tg €xxoLong ®0QTLLoANg
emPePardiver v mpoxaTagTry dLdyvmon .

“Evag évog elye vrootel extetapéva eyravpata
OV ®OOLOTOVOAY avay®alo T Y0ONYN ot YAUROXOQTL-
AOEWMV YO HOrEO YEoVIrd didotua, Tov 0dfynoe
oV ppdvion g evdovuyitdag.

Sy xhviry exdjlwon g evdovuyitidag diaxoi-
vovtou teels pdoelg (Herthel 1999). H e&eldixtisri gd-
01, TTOV VTOONAMVEL THV 0QYN TNS RATAOTQOPYG TG OU-
vapuoyig uetaEv tovg tav metalinv, 1 ofela gdon,
OV X AEAXTNOICETAL S €VIOVO TTOVO ROl PAEYUOVT]
TOU 000V TG OTTANG RO | YeoVia @dom, TOV VITOdN-
AdveL 6T 1 Toltn pdhayya €yl amohéoel vdbe ovvde-

These reasons could explain the high incidence of lami-
nitis in Greek breeds. At this point it has to be stressed
that all the Greek animals were recorded in one cate-
gory, as a separation in specific breeds was not possible.

Grouping according to age led to the conclusion
that 45,5% (25 horses) were 5-10 years old, 43,6% (24
horses) were older than 10 years old and only 10,9% (6
horses) were younger than 5 years. It seems that the vast
majority was over the age of 5 years old; still, the range
of values is quite wide, from 3 to 18 years. Therefore, no
age predisposition can be postulated. Poltzer et al
(1997) have drawn the same conclusion in the past.

At this point it is worth discussing some basic
information regarding this disease. In the past, laminitis
was regarded as the inflammation or edema of the hoof
corium (Papadopoulos, 1998). The recent theory claims
that the blood supply of the corium around the third
phalanx is severely compromised (Stashak 2002).
Ischaemia leads to necrosis of the dermal and epidermal
laminae results to necrosis of the suspensory apparatus
of the third phalanx. The vascular changes that take
place in laminitis result in the destruction of the
suspensory apparatus of the third phalanx. Numerous
papers (Hood 1999b, 1999c, Pollitt et al., 1998, Moore
et al., 1989) have dealt with the etiology and the
mechanisms relating to the disease. According to the
most recent data, the theory of the vascular — haemo-
dynamic changes, the theory of the toxic, metabolic or
enzymatic mechanisms and the theory of the traumatic-
mechanical factors are the most likely pathogenetic
routs (Bailey, 2004).

According to the first theory, the initial vascular
changes are characterized by a decrease in the blood
supply due to vasoconstriction, edema at the level of the
laminae, opening of the arteriovenous shunts and the
blood is bypassing the laminae. These processes lead to
ischaemia and necrosis of the laminae that results to the
detachment of the third phalanx from the hoof capsule
(Eaton xau ouv.1995, Weiss #aw ovv.1995, Allen xou
ovv.1990).

According to the theory of the toxic, metabolic or
enzymatic mechanisms, it is claimed that several
endotoxins and exotoxins (mainly of Streptococcus spp)
reach the blood supply at the level of the laminae and
destroy the cellular bonds, a process that precedes the
vascular and inflammatory phenomena that were
described in the previous theory. More specifically, the
toxins lead to an excessive activation of enzymes, such
as the metalloproteinases MMP-2 and MMP-9, which
destroy the intracellular bonds and cause the
destruction of the laminae connections (French et al,,
2004a, 2004b, Johnson et al., 1998, Edinger et al., 1992).
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01 UE TO TOUY WA TG OTTANS ®a €XEL LETOXLVNOEL TTOOC
TOL ®ATW.

10 weQLOCOTEQQ TTEQLOTATLRG 1 dLdyvmon tibeTon
elmola otV 0&ela @don, ®aBdg N eEehwtiny pdon &G-
oroha avayvmiletal oe #»hMviro eminedo. Aviibeta, 1)
oEeia pdon yagaxtneitetal amd XwASTHTA, TOU 00N YEl
TOUG OLONTHTES VO vOaLHTHOOUV T oUVOQOUT XTNVLIG-
toov. H ywhdtnta elvou yopaxtmolotxy, pe to aobevég
Co va omoiteton mpdta otig répves. O duafabuioeig
™S YWAGTHTAg Tov ouvdEeTal pe v evdovuyitida
€xovv mepuypael amtd tov Obel mowv amd apretég de-
AHAETIES ROL YONOUOTOLOVVTAL AXGUOL ROL ONUEQOL WS
onuelo avapoeds ®oL UECO OVVEVVONONG UETAED TV
winvidtowv (Obel 1948). Ewdirdtepa:

Babudc ywrdmrag 1. O {mmog avaonrdvel to wd-
OOV 41O TOU ®A0e Aiyo devtepdhemtal.

Babudgs yordmrag 2. O o fadiCel ywlic eEa-
VAYRAOUS UE TO YUQAKRTNELOTIXO Pruct TV aoBevadv
ue evdovuytida. Sty TEQImTWon TEOOROAS ROl TWV
00 ROV arEwv, 0 TG eV AVTLOTERETOL OTNY
avipmaomn Tov evog.

Babudg ywhdtnrag 3. O {mmog wiveitow diotantind
%Ol avTLoTERETAL 00evapd o€ TEOOTADELN OViIYWOoNS
€VOC TEA0OL0V ArEoy, AGY®m TOV dAYOUS OTO £TEQOTA-
YLo.

BaBudg yowrdmrog 4. O (mwog wpémer va eEava-
yrootel Yo vo xivn0el 1 evoeyouévmg elval xoL o€ ®a-
TARALOY).

H 0€om twv drpwv evég aobevoig (mmov ev otdoel
elval YOQOXTNOLOTLRY, OTE VAL AVOXOVQILETAL ATtd TO
dhyoc. EWdundtepa, oe mpooPoii evég udvo droov
AIOPEVYETOL 1] OTHOLEN OTO AxEO auTts. Xe TEOOPOA]
TV 300 TESOBIWY AXEMV, TA AXEA AUTA PEQOVTOL TTQOG
T EUITEAS, OTE 1) OTHELEN VO YIVETOL OTIC TTTEQVES, EVAD
OUYYOOVIS PEQOVTOL TTOOS TOL EUTTOOS ®alL TA OTTioOLL
dnoa. H avgnon g éviaong tov opuynot otig daxtu-
Mréc aptoles, #abBwg xat 1 nhwvixy €vOelEn g fUOL-
ong ™g TEltNS Ydhayyag, yaoaxtheiCovy emxiong v
evdovuytda.

Zmy gpyaoio auti 1 YwASTHTO HTOV EUPAVIS OTO
oUvoho 0xeddv Tmv megotatirdy (98%) ue evidmon
ota TGO dxrpa og G TaL TEQLOTATIRG %Ol 0TO 14%
TV aofevov [Trwv xow ota 4 dxpa. H o ouvyvi mtpo-
oPoA Twv TEACHLOY drE®V TOAVAS VO OpETAETAL OTO
YeYOVAOg 6L d€ ovTaL PEYUATTEQES TILETELS, ROBWDS VITO-
Baotdtetal to 65% mepimov Tov fAEOVE TOV OMOUATOS
Tov (wmov. ‘Olot oL aoBevelg (mmol elyav T yoooxrT-
oLoTLKY OTAOY OTHOLENG, TTQOXELUEVOU VO LETQLACOVY
TOV TGVO.

H p60uon g tottng pdharyyag PoEOnre xhvind o
enEIVOUG TOVG (TTTTOVG, OTOVS OTOIOVS OXTIVOYQUPLRA

According to the third theory, it is postulated that
the excessive strain of the limb due to work on hard
ground or a non-weight-bearing lameness on the
contralateral limb, leads to the mechanical destruction
of the laminae connections (Baxter 1986).

Grain overload is one of the most common causes of
laminitis that lead to Gram+ bacteria overgrowth in
the colon, mainly of the Streptococcus spp. That
overgrowth leads to excessive production of lactic acid,
decrease of pH in the gastrointestinal tract, increased
permeability of the intestinal mucosa and absorption of
toxins (Bailey 2004, Bailey et al. 2003, Bailey et al,,
2002, Riegel et al.1996, Galey et al.1991, Garner et
al.1978).

Finally, laminitis could result from any pathological
process that leads to septicaemia (Clarke et al. 1982),
hypothyroidism (Reed et al. 2004), Cushing syndrome
(Johnson et al. 2004), prolonged corticosteroid therapy
(Cornelisse et al. 2004), retained placenta and septic
metritis in mares (Colahan et al. 1999) and cold water
consumption following strenuous exercise (Riegel et al.
1996).

It is obvious that the aetiopathogenesis of laminitis
is extremely complicated and not fully understood. It is
believed that this inherent difficulty is related to the
fact that laminitis is not a primary disease, but follows
other pathological processes (Stashak, 2002).

In this report, the vast majority of cases (58,2%)
were caused by grain overload, a fact that one should
bear in mind while estimating a daily feeding ratio for
a specific discipline.

A contralateral non weight-bearing lameness of
various causes leads to laminitic attack in 5,4% of cases.
Thus, laminitis should always be considered as a
potential complication in such cases (Nixon, 196).

In 4 obese patients laminitis resulted from metabolic
imbalance, while in the case of the mare that aborted
and in the horse diagnosed with pneumonia, the toxins
that were released were considered as the causative
factor of the disease.

In one case that suffered 3 laminitic episodes, a
diagnosis of Cushing syndrome was made with the
dexamethazone suppression test. More specifically, the
dexamethazone suppression test consists of blood
sampling just before and 20 hours after an intramuscular
administration of dexamethazone at the dose of 40ug/kg
of body weight. The levels of cortizole are estimated in
both samples. The lack of cortisole suppression supports
the initial diagnosis.

In the case of the donkey, the animal was admitted
with extensive burns that were treated with cortico-
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oamodelyOnue Gt 1 petaxivnon g tolmg ealayyag
Nrav peyaitvteon amd 1 cm. Téhog, § avEnomn g €vra-
oNg Tov oQLYROU oTLg daxTUMKES 0QTNElES OLUTLOTM-
Onxre »atd ™ Oudprelo e oEelag pdong Tng véoou,
evd) Ogv ftay eupavng otovg (Imovg pe xedvia evoo-
vuyitda.

2t yedvia paon, mopathoeitor ExOMAn TaQaud-
pwon ™ onthis. EWdudtepa, 1) omhij emunriveton no-
Td to peifova dEovd g, yivetar otevetepn ®oTd TG
mAAyLeg wolpeg TG %ol MO TATLA ®aTd TO TEA0HL0
Tuqua e, Ovmtépveg elvan VYMAES, To éua enimedo
1] RO VITORVQTO %O TO TQOTGITAMO UORQU, (e TAoN vat Yi-
veL 0pLLovto. Téhog, o draraays e veQaTLvoyEve-
OoNg VTOMADVOVTOL PE TNV EUPAVLON EYRAQOLMY V-
AoV 0To TOlYWUa TS OTTANG, TOU ATOXRAIVOUV TTQOS TLG
TTEQVEG RaL OVUTANOLALovV oto mpoodmio (Colahan
%o ovv. 1999).

‘Ohot oL aoBeveig (ol pe yodvia evdovuyitda ei-
YOV TAQAUOQPMOUEVY] OTTAY ROl XOQURTNOLOTIRES QD-
Aareg 0to Tolympd Toug. O oxNUATLONGS TWV AVAARMV
QUTAOV OPETAETOL OTO LAPOEETIXG QUBUS HEQATIVOYE-
VEONG OTO TTEOCOTALO ROl OTLS TTEQVES OOV elva Ue-
yaivtepog otig terevtales (Colahan xat ovv. 1999).

H yoapaxtnoiotxt] otdon %o xivnon tov aofevoig
{mmov og oVvdVaoUS 1e TLg VITOAOLTES ®MVIKES EVOEL-
Eeig 00N Yoty oty dudyvmon g evdovuyitidag, 1 omoio
Ba mpémer va eTPEPALBVETOL ROL PE AKRTIVOYQOPLRG
Eheyyo. O tehevtaiog elval omaQaitnTog Gy UOvo Yo
TOV TROOALOQLOWUGS TS PaitnTag TS VOooU, aAld rat
Yo tov omorheloud v tabrjoewv. EWdwdtepa, dua-
ooury] dLayvmaon TEETEL VoL YIVETOL OITO TO RATAY UL
T 1 TV 00TElTd TG TEITHS PAAay YOS, TO OTTOOTH AL
TOL TG OTATG, THV EXQUALOTLXY 00TE00B0O0TAOEL TS
devtepng uecopalayyric OudeBowong ®at ™ v6oo
™S Aevriis yoauus.

210V axTvoypapurd €heyyo meQuhaupdvetol  Ar-
PN TAAYLOV ARTIVOYQOPNUATWY OTTANG RATA TNV TQG-
™ eE€T0om Tov (TTITOV AL OTH CUVEXELDL OE TAXTA. XQ0-
vixd daotijuata yio v extiunon mg eEEMENS Twv
orowdoemv. Elvol artagaityto va axolovBeitan »dbe
QOQEAJ. L CUYREXQLUEVY ueBodohoyia MYm S TV axTL-
VOYQAENUATMVY, DOTE va elval duvatii 1) OVYRQLON TV
evonudrtwv petagd tovg (Koblik »aw ovv.1988, Cripps
%o ovv. 1999a).

“Eyouv meouyaupel coxeTES TOQAUETQOL TTOV E{VLL
duvatov va a&ohoynBoiv, Sumg ouviBmg etval emaQ-
#1115 M aELOASYNOM TS TEQLOTEOPYS TG TEITNG (pdhay-
YOGS, 1] LETATOTLON TNG TTQOG TOL RATW RO 1) VITaEN orTL-
vodrLapavoig COvNE HETAED auTig %o TOV TOLDUATOS
™G OTTANG.

210 VYLEG ArEO, oL pdhayyeg elvou og evbeia yoou-

steroids, which led to laminitis.

Laminitis could be divided clinically in three phases
(Herthel, 1999). The developmental phase, which is
beginning of the laminae bonding destruction, the acute
phase, which is characterized by intense pain and
inflammation of the hoof corium and the chronic phase,
in which the third phalanx has lost the connection with
the hoof wall and has moved distally.

In most cases diagnosis is made easily in the acute
phase, as it is difficult to recognize the developmental
phase clinically. On the contrary, the acute phase is
characterized by an overt lameness that forces the
owners to ask for consultation. The pattern of lameness
is characteristic, as the horse is supporting its weight on
its heels. Lameness categorization was done by Obel
quite a few decades ago and the same scale is still in use
(Obel 1948). More specifically:

Lameness grade 1. The horse is elevating its affected
limb every few seconds.

Lameness grade 2. The horse is walking without the
use of force, but the gait is characteristic of laminitis. If
both limbs are affected, the horse does not resent
elevation of one of the legs.

Lameness grade 3. The horse is reluctant to move
and resents elevation of one limb, because it cannot
bear weight on the contralateral limb.

Lameness grade 4. The horse does not move unless
forced to do so or is recumbent.

The stance of a laminitic horse is characteristic as it
is trying to alleviate the pain. More specifically, in a
unilateral attack, the horse is reluctant to put weight on
it. In bilateral laminitis of the fore limbs, they are held
forward so as to support the horse’s weight on the heel
area. The hind limbs are also herd forward. Other
symptoms are the increased character of the pulse on
the digital arteries and the clinical appreciation of
sinking of the third phalanx.

In this study, fore limb lameness was present almost
in all horses (98%) and only 14% of them were lame in
all 4 legs. It is possible that the fore limbs are more
prone to laminitis as they are under heavier strain, since
they support approximately 65% of the horse’s weight.
Every horse in this study had the characteristic laminitic
stance.

Sinking of the third phalanx was noted clinically in
those horses that the radiographic examination showed
sinking greater than lcm. Finally, the increase in the
character of the digital pulse was noted during the acute
phase of the disease, but was absent in the chronic stage.

In the chronic stage the foot is distorted. More
specifically, the foot becomes elongated in its
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wi, N Yoouuy Tov TEOoOoTAOV TAQAAANAY TEOS TNV
TEAOOLAL ETULPAVELDL TNG TOITNG PALAYYUS HOL 1) OTTO-
OTa0Y UETOED TOU dvmw GRQEOV TOV TTQOCOTAIOV ®OL THE
TUQOUOELOOVES ATTGPUONG TOAD WrEY. SUYREXQLUEVQL,
OVAPEQETOL GTL OTOVS PUOLOAOY ROV (TTTOVS 1) OTEOPY
™ TEltNG Ydhayyag elvar xatd péco 6o 0,5°, ue tu-
] arérhon 1,3° now e0pog tiudv amd 0° éwg 4°
(Stashak 2002). Eniong, oe vylelc (mwovg 1 arwdotaon
UETOED TOU VW GXQOU TOV TTQOTOTTALOV KL TNS TVQA-
woedovc amdguong eivar 0,41cm, pe Tumny arréxhon
2,17cm (Cripps »au ouv. 1999a).

Stovg aobeveig tmwovg pe evdovuyitda TEooBdh-
AeTou 1 6UVOEON TG TEITNS PAAAYYAS LE TO TOTYWIA TG
OTTANG, UE ATTOTEAEOUA VOL LETAXRLVETOL 1) TOITN (PAAoLy-
you arté ™) QuotoroyLx g B€on. H mepiotpopy g tol-
™E ahayyas opeiletal ®velmg oty €AEN Tov TEvovta
TOU &V Tm PABeL RAUTTHOA TV PaAdY YWYV, EVD YL TN
UETOTOTTLON TNG TTQOS TOL HATW EVOYOTOLOVVTOL OL TILEOELS
IOV ALOXROUVTOL O€ QUTIV 0Tt TO BAQOE TOU TWUATOS TOU
Cdov. H Umapln axtivodiogpavoic Tavng petakd tov
TOLYMUATOS TN S OTTAC %Ol THG TEITNE Ay Yas VITodn-
ADVEL TNV TAOT] RATAOTQOPY THS CUVOQUOYTIC TOV TTE-
talwv ®ou ogpelheTar aQywd ot ovAloyy 0p®doug
VYOV uetaEl tov etakimv (Butler xow ovv.1996).

OL ToQOTAVH TOQAUETQOL EXOUV UEYAAN TQOYV®-
oty onuacia (Cripps »at ovv.1999b, Stick »ou
ovv.1982), Suwg Yo pLa TEQLOOGTEQO AOoPaA] TTEG-
YVOON €ival amaQaitnTo vo ouvOUAloviol (e Ta #AvL-
%d gvofuora (Hunt 1993).

210 47% TmV 0rTVOYQAPNUATWY TV SRV HOG TTE-
QLOTATIXWV VITHOY AV COPaod evoiuaTa, 6w TEQL-
OTEOMN TNG TOITNG PAAayyaS ueyoriteon amd 5,50 »au
ouviTToEEN Bubong Toltng edlayyos ueyaiiteon atd
0,79 exorootd. Edv Suwg MeBet vdym o 1 oofa-
Q0TTA TS HAMVIRNG EOVaS, TEoxrUmTeL 6TL T0 29,1%
(16 aoBeveic) Twv TeQLoTaTIRMY £lye COPOQT LOQPH| EV-
dovuyitdag naun eouévag xaxt medyvawon. AECeL, emi-
ong, vo. onpelwdel dtL vIREYXOV OQUETA TEQLOTATLRA
ota omola 1) €VTovn 0TEoPn TS TEltNS QdAayyag dev
ouvodevdtav and Pubon g, ®xabdg xal dhla, ota
oot vIEYe uévo ueydin Puvbion tov ootov avtod,
xmolc otgopn. Emouévag, dev elval amagaitnto ou do
QUTES TOQAUETQOL VO CUVUTTAQYOUV TTAVTOTE.

Metd v avdinyn Begamevtinig mpoomdbelag, 1
ronn] TEOYvwon emPepfonddBnre udvo oe 6 omd Ta 16 e-
olotatd pog. EwWdmdtepa, oe 2 (mmovg mapotnonnxe
awpvidlog Bavarog (3,75%), evdd atovg vtdroltovg 4
€ywe evBavaoio (7,25%). Ouwmg, ov awgvidiol Bdvatol
TOV IOV oUTdV dev oyetitoviay pe ™ v600, rabag
dev mpoimjpEe emdeiviot, olte Sumg damotdOnre
aiho ovotnuotino véonua. “Etot, 1 axoipiic atiohoyia
TV Bavdtov ovtdv dev eEaroupabnxe, didtt dhworte

longitudinal axis, the distance between the heels
becomes narrower and its width at its dorsal margin
bigger. The heels are taller, the sole is flat or convex and
the toe is long and has the tendency to become
horizontal. Finally, due to dorsal hoof wall growth
changes, one could observe the formation of horizontal
rings that come together at the level of the toe and
apart at the heels (Colahan et al. 1999).

All laminitic horses had distorted hooves with
horizontal rings. The formation of the rings is put down
to the different rate of hoof wall growth between the
dorsal wall and the heels; it is faster at the level of the
heels (Colahan et al., 1999).

The characteristic stance along with the other
clinical signs lead easily to the diagnosis of laminitis,
which has to be confirmed radiographically. The latter
is necessary not only for estimating the severity of the
disease, but to differentiate it from other diseases. More
specifically, laminitis has to be differentiated from pedal
bone fractures or osteitis, hoof abscesses, degenerative
disease of the second interphalangeal joint and white
line disease.

The radiographic examination consists of series of
lateral radiographs in order to appreciate the courses of
the disease. It is worth following a specific methodology
so as to be able to compare the radiographic findings
(Koblik et al.1988, Cripps et al.1999a).

Several parameters that can be evaluated radio-
logically have been put forward, but most commonly the
points of interest are the rotation and sinking of the
third phalanx and the presence of the radiolucent zone
between the pedal bone and the hoof wall.

On a healthy limb the phalanxes are aligned, the
line of the toe is parallel to the dorsal surface of the
third phalanx and the distance between the coronary
band and the extensor process is minimal. More
specifically, the mean palmar and plantar rotation of the
distal phalanx is reported to be 0.5+1.3 and less than 4°
(Stashak 2002). Moreover, in health horses, the distance
between the coronary band and the extensor process
should be 0.41%2.17cm (Cripps et al. 199a).

In laminitic horses, the attachments between the
distal phalanx and the hoof wall are destroyed, and the
bone is free to become displaced. The rotation of the
third phalanx is mainly put down to the tension applied
to it by the deep digital flexor tendon, while the sinking
is due to the pressure on the pedal bone by the weight
of the animal. The presence of the radiolucent zone
between the dorsal hoof wall and the distal phalanx
represents the complete destruction of the lamellar
connections and the accumulation of serum among
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dev emtpdanre 1) verpotopxrt| eE€taon twv Lodwv. e
8 (14,5%) o6 Toug 16 (wmovg coPahs LOQYHS VITE-
Ee uétoLa amoxatdotaom, Tov 0dNyNnoe oe duvardtna
{nrevon tove. Téhog, oe 2 mepuotatind (3,75%) n eE&-
MEN fjrav xahi] row ot (oL ewavifhOay oto o yoU-
uevo emimedo thg aBAnTIYg Tovg dPaoTNOLSTHTOGC.

H Bgpamevting aywyn wov epoouéoT)re 0T TEQL-
otatind oEelag pdong mepLehdupave TV TOUAXQUV-
01 TOV TETAAOV, OUYVA LETA TNV EQPAQUOYT OUXRTUALKRNG
avoodnolog, xot TV amdluty avAaTovoT Tov (Twov
entt 1 uiva. Ewdwdrepa, o mol eyxAeiotnuay 0to otd-
Bro xou dev Tovg emrtpdatnxe ovte To fAdiopa, To 0moio
0a wropovoe va emOEVWOEL TN UETATOTTLON XOL T
otpon g aotafols toltng pdiayyas. Mdiota, oe
60g¢ meQUTTOOELS fitoy duvatd, TomofetiOnre mayLd
OPUMDING OTEWUVY], UE THV OTolo aVaxROVELLATOV TO
Cdho, nabdig 1) omthr| fuBiLldtav uéoa oty dupo ro vto-
otoldtav €10t xeMOGva. ZTig UTGAOLTES TTEQITTDOELS,
ouoTiiOnxe 0 SUTAAOLOOUGS TOV TTAYOVS TS OTQMUVIG.
A6 apretoic ovyyoageis (Goetz 1989, Parks ko cuv.
1999, Parks 2003) vrootnoiCeton 1) ToroBETnon vrode-
waTwv xeMdGvag ratd v o&elo pdon dote v avEN-
0l 0 Pabuds otiotENs g xeMdovac. To uérpo avtd
dev eqapudotnre oty €pguva auth, ®aBug xoiBnre L
1 To0BETNON TV EMBEUATOV 0TS TOUS IOLOXTHTES O
xnafnueowvii fdon 1frov avEpurty, eve xat 1 OQELELD
mov B mpoérumte Oal rov (rey.

Z& 0lovg TOVG (TTIwovg TEQLOQLOTN®E 1 KON YNON
VOUTAVOQAXWY HOL TEWTEIVAV KL TO OLTNEECLS TOUG
meoueldupove rvoilmwg ayoldda (Fynodon dactylon),
(Kappadiog 1956). Xoonyribnrav, exions, cupinod-
nata ue protivn, ueBelovivn xnal vuoteivy, Tov €xouvv
HEQUTVOTTAQLOTIXES LOLGTNTES, RABWDC EXEL TERUNOLWOET
1 eTWEES TOVg 0pdON O meQLoTATIRA EVOOVUYTTLOOC
(Geyer naw ovv.1994, Comben xon ouv.1984).

H gaguoxevting aywyn meorehdupave emiong m
XOONYNON OVTLPLOTIRGV. ZUYREXQUUEVA, OQNYOUVTOY
TEVIXLAAIVY ow otemtopuxivy oty déon twv 20.000
1U/kg o 15 mg/kg, avtiotouya, evOopuindg uio god
v nuéoa et 5 — 10 nuépeg, dedouévou i ta elidn Tov
vévoug Streptococcus spp dadoapuotiCovy onuavtixo
e6ho oty awtoraBoyévela g vooov. [ vy ava-
21OVPLOT QTG TOV TGVO %L TOV TEQLOQLOUS TMV PAEY-
HOVWOWY QALVOUEVOY XOQNYOUVTOY U OTEQOELON
OVTUPAEYLOVAHON pAouaxa, 6Twe 1 eavulofoutalovn
ot d6om tav 4mg/kg evdopreimg uia poed v Nué-
pa yio 10 nuépec.

Mertd v 7dodo evig mepimov unvaes, 6mov eiye
nelwbel 1 €vroon Tov TGVOU xoL TS PAEYUOVIS, YIVO-
o Bepamevting TETAMMON Ue TETAAA O oYU ROQ-
dudc 1 woedr] métaha pe meoobomiobia 1 eyrdooia
0Gf00, pe ta oTolol ETTVYYAVSTOY VITOOTHOLEN TG XE-

them (Butler et al. 1996).

The parameters mentioned earlier are of great
prognostic significance (Cripps et al.1999b, Stick et
al.1982), but it is worth relating them to the clinical
signs in order to place a more accurate prognosis (Hunt,
1993).

In 47% of our cases severe radiographic signs were
evident, such as rotation of the distal phalanx greater
than 5.5° and concomitant sinking greater than 0.79cm.
By taking into account the severity of the clinical signs,
29.1% (16 patients) suffered from severe laminitis and
had poor prognosis. Furthermore, it is worth mention-
ing that there were quite a few cases that had severe
rotation but minimal sinking and others that had severe
sinking but minimal rotation. Therefore, one should
not expect to find both parameters present in all cases.

Following treatment, only 6 out of the 16 severe
cases had a bad outcome. More specifically, 2 horses
died suddenly (3.75%) and 4 were put down (7.25%).
The reasons for the sudden death of the 2 horses remain
unclear, as there was no deterioration of the disease and
no other problem was noted. Moreover, the owners did
not consent to necropsy of their animals. In 8 horses
(14.5%) there was a substantial improvement and those
horses were ridden again and in 2 cases (3.75%)
recovered fully.

The treatment protocol comprised of shoe removal,
commonly after an abaxial sesamoid nerve block, and
complete box rest for 1 month. More specifically, horses
were put in the stable and they were not even allowed
to walk, which could increase the rotation and sinking
of an unstable pedal bone. Whenever it was possible, a
deep bedding of sand was used in order to support the
sole and frog. In the rest of the cases the bedding was
doubled. Several researchers (Goetz 1989, Parks et al.
1999, Parks 2003) claim that the usage of frog supports
is beneficial during the acute phase. That was not done
in this study, as it would have been extremely difficult
for horse owners to check and change the frog supports
daily, while the profit for their usage would have been
minimal.

A strict diet was enforced in all horses and the
feeding ratio was mainly based on poor quality hay
(Fynodon dactylon), (Kabbadias 1956). Furthermore,
supplements of biotin, methionine and kysteine were
administered, as their beneficial result is well
documented (Geyer et al.1994, Comben et al.1984).

The protocol also comprised the use of penicillin
and streptomycin, in the dosage of 20,000IU/kg and
15mg/kg retrospectively, intramuscularly, once daily for
5 — 10 days, since Streptococcus spp plays an important
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MASGvag. o to o%omd autd avagéoviol oot Ti-
TTOL TETAMMV, TOL OTTOL0L UITtoEEl VoL TomoBeTnBovv elte ue
TETOAWTIXOVS HAoVg elte pe eldég »OAMNTIRES OVOTEg
(Curtis zow ovv. 1999). H vrootiplEn g xedovag
TEETEL VO EEAOQPAMTETOL AUEDQ, TTQOKELWEVO VaL AV
®rov@iletal 0 aohevig amd Tov TGVO KL VO ATTOTQETE-
TOL TEQAULTEQW UETARIVNON TNG TOITNG Ay YaG.

Téhog, oe 6ho Ta 0E€a meQLOTATIRG CLOTION®E
vdpobepautelo ue ®EU0 veQS Ue TH woR] AouTEdv, 1)
omoia 0dnyel o€ avakynoia ®oL ToTmKY| UElmOoT Tov e~
tafolMopot rat ayysloovotory. H avalynoia eivon
OTTOTEAEOUOL TG UEIWONS THE TALYUTNTAS TS NAEXTOLXIG
QY OYLUOTITAS TV VEVQMV, 1] UEIWOT TOU HETAPOMOUOD
Aoyw tov Ot 1 eviupatiry 80aoTNOLSTHTO PeLdveTaL
ratd 50% drov n Bepporpacio Twv Loty eivor 10°C
HATW OTTO TNV ROVOVIXY RO 1) AYYELOOVOTOAY| OelheTo
ot dL€yeom Tov ouUTABNTLXOU VEUQLHOT CUOTHIATOG.
Kau ou tog1g magomdve emdpdoels elvol eveQyeTinég
oe meplotanxd o&elog evdovuyitdag (Pollitt zow ovv.
2004, Baxter 1997).

Ta magamdve Bepamevtind nétoa tav to pova
OV EPAQUSOTNROV 0T TEQLOTATIRG (OIS RO ELYAY WG
amotéheopa Ty xair] eEEMEN Tovg oto 74,5% omd av-
Td. QoT600, ROTA RAQOVS EYoVV TEOTAOEL RO AAAL UE-
TO, OTTMS XOQHYNON AVIULOTULULVLXDV, YADOLOVYOV %
Aov, BuoEivng, vitpoyhureQivig, areTuvhomponalivig
ro noeivng (Goetz 1989, Parks 2003, Brumbaugh xau
ouv. 1999).

Eilvaw onpovtind va toviotel 6t 1 evdovuyitida ei-
var uia oEela waboloyuxy ®»atdoTaon, yio THY avo-
®oU@LOY THE oTolag astawteltal ) dueon §vaEn Bepa-
VTG TTRoOoTd0eLas. e TeQimTwon wov to Lo ®a-
TavaAdoel pueydin roodtnra vdatavlodrmv, dev rol-
VETOL OROTILUT 1) VOUOVY YLOL TV ELPAVLOT 1] 1) TWV OV-
urtopdrtov evdovuyitdas. Ipémel dueoa (Wéoo oTig
mpdteg 12 dpeg) va Yo Ye Tl TOQAUPWVEANLO LE OTO-
noyrnd ®afetnoa, To omolo Aettoveyel mg ®aboQTIRo
AL CUYYOOVIS ETRALTITTEL TOV EVIEQLRO PAEVVOYGVO
euTodovTag TV IToQEOPNON TOELVAV.

Se melpapatnd eninedo diegevvdral 1 amoTele-
oRATROTNTO EBADV AVAOTOAEMV TV UETAANOTTQMTE-
ivaowv, 6mtmg to batimastat (BB-94), (Pollitt xow ovv.
1998b), ®aBdg emiong 6mmg ®ou 1 mbovi| Bepamevtiny
oEloL TG X0 YNONG ORLOYQAMIXEDY OVOLMV, OTTME 1) VOL-
toLovY0¢ dratpilodty (diatrizoate sodium) otig YAEReg
TV TeooPefinuévav omhdv (Redden 2001).

Téhog, oe emheyuéva meQLoTaATIRG PE XOOVLI, N
eheyySuevn evdovuytida mov ouvodeiovtal oo TeQL-
OTEOPN TG TEITNG QALY YAS %O ETTLUOVO AAYOS, EQAQ-
woLeton TEVovToTOUY TOL TEVOVTE TOV €V T fdbeL na-
WITTHOA TOV QOAGYYWYV, TTQORELWEVOL VO xoTaYNOel 1
€MEN g Toltne pdhayyag, N omoia Bewpeitan GtL gu-

role in the disease. In order to relieve pain, non-
steroidal anti-inflammatory drugs were administered,
such as phenylobutazone in the dose of 4mg.kg once
daily for 10 days.

After the first month, when pain and inflammation
had subsided, therapeutic shoeing was attempted with
heart bar shoes or egg-bar with a dorsopalmar or a
transverse bar shoes, which support the frog area. For
that purpose, several types of shoes have been described
that could either be nailed on the hoof or they could be
glued on (Curtis et al. 1999). Frog support should be
provided in order to alleviate pain and to stabilize the
distal phalanx.

Finally, in all cases hydrotherapy with cold water
was performed, which leads to analgesia, hypometa-
bolism and vasoconstriction. Analgesia occurs as a result
of a direct reduction in nerve conduction velocity,
hypometabolism occurs because enzymatic activity is
decreased by 50% when tissue temperature is 100C
below normal and vasoconstriction occurs following the
direct stimulation of the sympathetic nervous system
(Pollitt et al. 2004, Baxter 1997).

The therapeutic measures mentioned above were
the only ones applied in the cases of this study and
resulted in a good outcome in 74.5%. Still, several other
options have been put forward for the treatment of
laminitis, such as antihistamines, potassium chloride,
thyroxine, nitroglycerine, acetylopromazine and heparin
(Goetz 1989, Parks 2003, Brumbaugh et al.1999).

It is worth stressing out that laminitis is an acute
disease, whose treatment should be prompt. In the
incidence of carbohydrate overload, one should delay
the commencement of treatment till after the onset of
laminitis. Mineral oil through nasogastric intubation
should be administered as soon as possible (within the
first 12 hours); mineral oil acts as a laxative, but also
coats the intestinal mucosa prohibiting the absorption
of toxins.

At an experimental level, researchers have tried to
use metalloproteinases’ antagonists, such as batimastat
(BB-94) (Pollitt et al. 1998b) and digital venography
with substances such as diatrizoate sodium (Redden
2001).

Finally, deep digital flexor tendon tenotomy has
been recommended to help relieve the pain in horses
with chronic laminitis that have not responded to other
forms of therapy, aiming at releasing the tension applied
to the phalanx and therefore preventing its rotation
(Eastman »ouw ovv. 1999, Hunt xow ouvv. 1991).

It can easily be understood that there are a lot of
theories around laminitis and new data came to light
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Bvveton yia v meprotpogn g (Eastman xal ouv.
1999, Hunt »ou ovv. 1991).

‘Ontwg yivetor ®oTovontd, vtdeyouv ToAAES da-
(POQETIRES amAPeLg oyeTird pe T Begarteio g evdo-
vuyimdag xau ouveyms Tapovoldlovial véa dedouéva.
Avt6 ovpfaiver mpogavdg diotL 1 Begateia €yl due-
on ox€aon ue v outtomaboyEvela g vooou, 1 ool
dev elval eEanoipwuévn og Gheg TIg TTUYES TS, QOTO-
00, T0 0EQATEVTING TEWTOROAO TTOU EQPAOUSTTNRE OTAL
TEQLOTATIXA THG WEAETNG QTG ElYE TTOAD ROAG OoTE-
Aéopata, noBog 41 and ta 55 neguotatird elyav xoii
eEEMEN. Emuthéov, elvar oyetind amhd xow pwoel va
epauoatel og ovvBireg otdflov.

"Eyovtag g fdon v xahj ovvepyaoio ueta&l
1TNVIATOOU, TETAAMTY] %O LOLOXTH TN TOV {(TTTTOV, 1] EQOQ-
HOYY TOU TOQOITAV® TEWTOXRGALOU UTOQEL EVROAAL VL
EQAOUOOTEL YL TNV ETLTUYY| CVILUETITLON TEQLOTALTL-
v evdovuyitdag.

constantly. That can be explained by the fact that
treatment is directly related to the pathogenesis of the
disease that is not yet fully understood. Still, the
therapeutic protocol applied in this study, was rather
successful as 41 out of the 55 cases had a positive
outcome. Moreover, it is relatively simple and can be
applied in stable conditions.

Provided that the veterinarian, the farrier and the
horse owner could work together, application of the
above protocol could lead to the successful treatment of
laminitic cases.
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