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I n t r ocJuc tion : 

The field o f la rDs animal t runk radiography i s 

relatively new in vete rina ry medi c ine. Veterinary radio­

l ogy has been mainly c onfi ne d to ths examina tion of the 

lower part s of the extremities and of the head. This is 

explained by the ab sence o f powerf u l enough clinical x­

ray uni ts. 

~lthou0h cons t ant improvement of radioloa ical 

BG ui pment and ava i l ab il ity o f powerful x-rcy units for 

vete rinary medi c i ne i n the last few yoars have resulted 

in researc h a nd cl ini ccl report s in la rge animal radio­

g r a phy, the digest ive tract o f the ho r se has remain od a 

nSjlcctad subject. 

The pu rpose o f thi s thesi.s is to ma!< z a conti-ib­

ution to the rad io logy of t he equ ine di dG stive system. 

~quipment a nd methods: 

The project WQS accom~lished b y the use of t he 

x- ray mach ine of t he De partment of Surge r y of the Facult y 

o f Vete rinary Science I Unive rsi ty of !-"l r eto I'iCl. Tili s is G 

triplex optilnCltic 102::';, rl'lode by EleriW Sc htlnande r ,~B 0"( 

St0c~~ho 1m I SVJeden. It i-'as an output of 100 l·<V at 6 40 [-;1.;:' 

or 200 ~<V at 320 ii/'\S. 
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All ex ~osures were done through a gr id. The anim­

ai s stu d ied wo r e f ou r grown an~ mature hor ses. _ t udies 

were made i n stand ing pos iti on . Every p rocedure was 

re peated twice on e ach ho rs e , and when results varied, 

repe a t ed studi e s were made unt il c o n clusions were arr"ived 

at. 

In the s tud ies made, spe cial attention was given 

to locate an~ de fine the ex t e rnal a re a of exposure to 

demo nstrate e a c h part of the di ae stive tract, an d to the 

c o rrec t exposure data. 

In the rep o r t - d iscussi o n of the anat omy, histol­

oGY a nd p hy s i o logy o f eac h s ec tion o f the tract ~ roceeds 

the de scri pt ion of the techni que and exposure data. Th e 

findings are d i scussed fully in each section. 

Oesophagus ; 

Fo r the purpose of study, the oesophagus was divi­

d ed i nto three ~art s; cervical, thoracic and abdominal 

part s . 

a) Cervical oesophagus: 

The t echniqu e which proved to demonstrate 

t h is sect i on best was vo lun ta r y i nt a ke of contrast me d ium 

1n c form of bariu~ sul l)hate paste. Some of the findings 

of this sec tion we re: 
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i) Longit ud inal folds of the oesophageal 


mucosa were demonstra ted . 


ii) An a ppa rent physiologi c al sphincter 


was se cn a t cranial end of the o e so phagus. 


iii) The normal c u rve of the oeso phagus 


was wel l demonstra t ed. 


b) Thoracic oeso ~hagus: 

The technique which was found to demon­

strate this section b e st was barium meal dren ch. Some of 

t h e finding s were : 

i) Ba ri um cccumulated at the lowest point 

of the tho r acic oesophagus, i.e. tho 

tho r ac ic inlet. 

ii) A com~lcte filling effect of the 

o esophagus in this sec ti on has shown an 

indentati on at the l e vel o f the aor tic 

arch. 

c) Abdominal oesophagus: 

Techn icall y it was possibl e to demonstra te 

t hi s section by i nsertion of a stomach tuba full of barium 

suspension. 

Th e most impo rtant fi ndi ng was the fact 

that this section ha s a very steep decline into the cardia. 
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stomach : 

Technica l ly it was found that the dorso-ventral 

projecti on with contrast media is the preferred method 

f o r s tudy of t he stomach . The stomach could, however , be 

demonstrated also by lateral projection for which Clr 

insufflation an d bar ium meal were nec e s sary. 

S ome o f the findin~ s were: 


i ) The si z e and shape of the stomach varied with 


the a moun t of its contents. 


i i) Expans ion o f the stonlcch occurs towards the 


crani a l part of the abdomen. 


i ii) The po si ti on of the stomach was not perma­


nent. It va ried between individual horses and 


even in the same horse. 


iv) The pylorus is usually to the l ef t of the 


mi dl ine . 


v) Food l e a ve s the stomach as early as 10 minutes 


afte r the meal. 


vi) Ga stric emptyino time va ried with the t ype 


of f ood cons umed. 


 
 
 



-134­

Duo denum: 

Tec hn ic a lly t he dorso-ve ntra l p roj e ction was f o und 

to be the only way to demonstrate th e ide nt ifiabl a ports 

o f 	 tho duodenum. 

S ome of the findin c s were: 

i) contrast med ium wa S e sse ntial. 

ii) It was possibl o to d omonstrate the pyloro­

duc d e nal j unction. 

ii i ) Only the f i rst pa r t of the duodenum was we ll 

i den t i f ied in the r adiog ra phs. 

i v ) The si gmoid sec tion of the first part was 

cl acr l y d e fi n e d only within the first ten minut e s 

a fter the barium dronch. 

lleo-jejunum : 

T0 c hnica l l y the la t e r a l p roj ect ion was fo und most 

sui t a b l e to de monst r ate this sect i on. 

The most imp o r t a nt f inding wa s t he f a c t t ha t i t 

wa s n o t p o s sib l e to in t e r p r et full y the radio~ raphs o f 

th e small i nte s tines. 

Caec um: 

Te c hnical ly it was foun d t hat the hor se mus t be 

cast down and a na esthe t ized for rad iography o f the caecum . 

Tt a b e st radio9ral)hs we re p ro du c ed ~y long e xposu r e s of 

l ow MA . 
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Some of 	the findings were: 
, 

i) It was possible to demonstrate we ll the base and 

apex of the c a ecum. 

ii) Accumu l a t ion of most of the barium in the cae­

c um takes pl ace about four to five hour s a ft e r the 

barium drench. 

Colon : 

It wa s c ons i dored to be im! r ac tica l to examine the 

colon radiog rQ~hica ll y, due to its large ca l i be r. Only 

the pe l vi c flex u re of the colon was s t udied. 

Te c h n i ca lly it was found that o n ly late r al pro ­

j o c t i o n 	 cou l d be u sed in studi es of the pel v ic flexure. 

Some of the f ind ings were : 

i ) I t was po s sible t o d e mon s t rat e clearly the 

pelvi c flexure. 

i i) Co ntrast med i a started to a p pe a r in the 

pelv i c fle xure abou t f ive hou r s after drenching 

t he animal s. 

i ii ) Th o r o appe a red to be a phy siolog i c al obs t acle 

in t h is sect i on o f the bowel . On e and a half 

ho u rs to t wo hours pas s ed from the appea r anc e of 

the con t rast med i a i n t he lo~ !er par t of t h e 
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fl exu re until the complete filling of it. 


Rectum: 


Technically the lateral projection was the only 


po ssible method for radiography of the rectum. 

Some of the findings were: 

i) 8y barium enema the rectum was well 

demonstrated . 

i i ) \!a r n barium enema penetrated s everal coils 

of the small colon. 

iii) Barium enema was almost invariably e xpe llGd 

b y defeca ti o n in one and a half ho u rs t ime, 

The repo rt terminates with general conclusions 

and suggestions f or further rese arch in th is subj ect . 
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Inle i dtn g: 

Ha d i0t;rafie se ondersoek V':in Gie :rorrr van 61'0 0 t bu isdiere 

i s TI re18tiewe nuwe ontwikkeling in die Veeartsenykunde. Tot 

du s ver wa s die metode VWl onder aoek in hierdie diersoort hoof­

~ ~aklik bep erk tot dje kop en die laer je].e van die ledemate. 

'n Ge ·orek aan kragtige X-straa l appa.c 8at iVas hiervoor vere.nt-

V'.:" col'lclel ik. 

Alhoewel verbeter de rad10grafiese toerustin~ en Jje 

Le s kikb aal'wording vap. kragtige X-strai:tl apparaClt vir Veeartseny­

lmndit;e Cl.oeleinde3 in die l[lQ.ste uc.ntal jare 681e1 het tot 

navor sing van, en kl iniese verslae 001', radi.ografte van groo t 

huisdiere is die epy sverterinciskanaa1 van die ~erd nie bestu­

deer nie • 

.Jie doeJ.r-;telling met bie:cdie te3L~ is OIL. 'n oydrae te 

Jewer tot :1ie raciiologLe van ciie perd se 8'pysverter i ng ~:; kanaa1. 

______Tocrustin;.:,·~~R~en___~_____metades: 

Die onc1ersoek is gecio8n met bcbul) V(ln 'n Tripl AX 

CptimatLc 1 023 X-straa1 apparaat, (vel'vaa:;:'dig Jeu:c .cler.,a 

3chonander A13 van Stoc~(h () Jm, Swede), van diE: Departement 

Chirurgie, Fakul tei t VeeartsenykunGe, UnjveX'si teit van l)n::toria. 

1Ji(~ ap :;; arac1.t lewer 100 KV by 640 r.;AS of 200 10r by 320 T\·;AS. 

'n 1/e8r(;er (G.i:Hn) i s deurguans tydens bel igting gebrui.k. 

Vier u1tgeg1' 0eide, volwa2se perde j s in ,lie s ta811cle posisie 

testudeer. Elke prosedure is twee maal herhaal vir elke perd 

en Wa nneer re s ultate nie ooreengestern het nie is tiie onder30ek 

hertaal totJat gevolgtrskkin~3 gelliaa~ kon word. 

Spesiale aan c:;::~ i ei begee tydena uic ::;n ~ ersceke aan die 

Jokali s erinc e~ olliskrywin~ van die liggaams- oppervlaktes wat 

cl o rl iggen (I 'tlh S t o t 1 i e clele van iie zpy 8vert.eringskanaal wa t 

ondersoek i s ; ascuk die korrekte beligtings-gegcwens. 
') /
'-I •••• 
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In die versl ag word 'n beskrywing van die tegniek en 

beligtings-gegewen s van toepassing op elke spesifieke deel 

v oor af gegaan deur n bespreking van die anatomie, histologie en 

fisi ologie van die deel van die spysverteringskanaal wat onder 

be spreking i s. Die bevindings word valledig in elke seksie 

be spreek . 

Slukderm: 

Vi r die doel van die studie is die slukderlli onder­

verdeel in drie del e naamlik servikale, torakale en 8.bdominale 

dele. 

a) Ser vikale slukderm: 

Die deel van die slukderm kon beste demonstreer word 

n8. di e vrywill ige inname van kontr2..srr.iddel in die vorm van 

13ar h m. suI fa.a t pas ta. Sommige van die bevindings in die deel 

was : 

i) lengtevo ue in die slymvlies is demonstreer 

ii) 'n klaarbl yklike fisiologiese sfinkter is waaree­

neem by die ingang tot die slukderm 

ii i ) die normale kurwe van die slukderm kon goed 

demonstreer word. 

b ) Torakal e slukderm: 

Vir die beste demon s trasie van die deel moes TI 

Barillli'1Illaal toege dien wor d. 

Sommige van die bevindings hier was: 

i) Bar iurr.. sulfaat het aangesaffiel by dj_G laagste punt 

van die tor8.kale slukderm naa.mlik by die ingang 

tot die bor-skas. 

ii) 	 Waar die aorta boog die slukderu! kruis kon rr:.et 

vGIledige vulling van die slnkderm ~ vernouing 

daarin aangetoon word. 
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c) Abdominale sl ukderm: 

Di twas tegnies moontlik om die deel van die slukderm 

te demonstreer deur TI maagbuis met Barium 8ulfaat gevul daardeur 

te passeer. Die belangrikste bevinding was die baie sterk 

afwaartse neiging na die kardi.a van. die maag. 

Maag: 

Vir bestudering van die maag is bevtnd dat 'Tl dorso­

ventrale beligting met kontrasmiddel in die maag tegnies die 

beste benadering is. Die maag kon egter ook demonstreer word 

met 'I1 laterale beligti ng na insufflafiie van lug en 'n Bariummaal. 

Sommige van die bevindings was: 

i) die groo tte en vorm van d~e maag varieer met die 

hbeveelheid inhoud daarvan. 

ii) Ui tsetting van die maag geskied in die rig1ting van 

die kran iale ge deel te van die buik. 

iii) 	Die ligging van die maag was nie konstant nie. Di t 

het varieer tussen individuele perde en selfs in 

dieselfde perd. 

iv) Die pyloris · is gewoonlik links van die mediane lyn 

gelee. 

v) Kos verlaat die maag so vroeg as 10 minute na 'I1 

maal tyd. 

v i ) Die tydsduur vir ledigin~van die maag varieer met 

die tipe voedsel ingeneem. 

Duo denum: 

Tegnies i s bevind dat 'I1 d6rso-ventrale beligting die 

enigste metode was om die uitkenbare dele van die duodenum te 

demonstreer. 

Sommige van die bevindings was: 

4/ .... 
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i) Kontras media was absoluut essensieel 

i i) Dit Was moontlik om die pyloro-duodenale aansluiting 

te demonstreer. 

iii) Slegs dte eerste deel van die duooenum kon duidel ik 

op die X-stranlfotos u itgeken word. 

i v ) 	 Die S-vor mi ge gedeelte van die aerate de el van di e 

duodenum was slegs binne die eerste 10 minute nB. 'n 

Bartummaal duidelik omlyn. 

I leo-je junum: 

Tognies k on met TI latera l e belig ting di e roees bevre di­

genda demonotrasi e v an die de el gelewer word. 

Die mees 'b e l an grike bevin ding was di e fei t <lat di t n ie 

rooontlik was am uit X- str a alfotos van die dunderm enige 

afleidtn~s te maak nie. 

Caecum: 

Vir TIradtogra fiase onderso e k van die caecum was <li t 

nodig om die perde neer te t rek en onder narkose teplaas. · 

Die beste X-straalfo'to8 i s v erkr ,y del.U:' 'n lang beligtings tyd 

en 'n IRe MA. 

Sommige van die bevindings was: 

i) Die basis on apex van die caecum kon goed demon·-' 

streer wor d. 

i i) Vier to t vy f uur nada t 'n Dariummaa1 toege dien is 

is meeste d3.:lTvan in die caeCIJln versamel. 

Kolon : 

Vanwe e sy omvans 'Nas dit nie as prakties uitvoerbaar 

be s kou om dje halo kolon te be ntudeer nie. ~ Studie is slags 

van sy p e l viese buiging gemaak. 

Tegnies is bey ind d EL t sleg8 die laterale be l igting in 

die bestudering van die pelviese buiging gebruik kon word. 

5/ .... 
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Sommige van die bevindingG was: 

i) Die pelvie!~e buiging kan duidelik elemonstl'ce1' worJ. 

i1) Kontra::;ri.l.ed:Lu het ongeveer vyf i,lUX na toedjentng 

hull(~ vC1'skynine in eli.-) .velvie:]E' huigLlg 1H'0111 m:.wk . 

iii ) 	 TI FicioJ.ogicse hindernis is skynbaar in hierJie doel 

van die derm a :.U1w ,:sig. AJllJerhalf tot twec Ulll' het 

verstryk vandat die kontrasnliddel Gy vel';:~kynjng 

in die lo.er deal van die buiging gomnak het totdat 

dit algehecl daarmee gevul was. 

Rektum: 


Tegnies gesproke was on laterale lJeligting die onigete 


moontlike metode vir radiogrufie~;e ondersoek van dj.e rektnm. 

Somm i.t1e van die bevinding3 wa G: 

i) Die rektum kon goed d~mon3treer word 

ii) No. 'D warm Barium lawclilent het TI paar lusf38 van die 

klein kolon sigbnar goword. 

iii) Barium lawe iacnt L, Fei tlikaltyd Linne anderhalf-uur 

denl' ontlasting ui tgeskeL 

Die verslag word beeindig met algf~menegevolgtrekkings 

en voorstelle vir vet'dere navorsing · in die rigting. 
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