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was related to the amount of x-rays (MA) which could be 

produced by the unit. Because of the size of the sub­

ject, the thicl(ness of the tissue i nvo lved, limiting 

the exposure time to short exposures, could not always 

be aChieved. It is understood, therefore, that the 

technique recommended for each section of the gastro­

intestinal tract of thc horse was a compromise between 

the conditions relativG to the part radiographed. 
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tion of the thoracic oesophagus at the �

aortic arch area were: �

1) The oesophagus blended completely with �

the surrounding tissues on a plain radio›�

graph. �

2) Introduction of a stomach tube demon›�

strated the thoracic oesophagus. �

3) Barium paste demonstrated the longit ›

-udinal mucosal folds of the oesophagus 

(figure 11). 

4) A oomplete filling effect of the oeso›

phagus in this area was achieved by a 

rapid drench of barium me o l through a 

large diameter s tomach tube. 

S) In two ,of t he horse s studied the re was 

a narrowing indentation in the thoracic 

oesophagus as it crossed the ao rt ic a r ch 

(figure 13) . 
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Figure 13 : 

The thora c ic oesophagus at the aortic arch area. Note 
the comp l e te f illing achieved by r a p id drench. Al s o note 
the nar rowing i ndentation at the c ro ssing of the aorta. 
350 kg ho rse . KV 90 MAS 130 FFD 100. 

iii ) Discussion: 

The tho r a cic oesophagus is an important 

se c tion of the oesoph agus as f a r as t he radiol­

ogi st and th e clinician are concerned. The 

patholog i cal cond itions seen in the oe s ophagus 
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are listed ln the li terature as follows: 

1 ) Fore i g n bodies. �

2) Cordiospasm. �

3) Change ln position. �

l 1 ) ., Secondary stenosis. �

5) Trauma and necrosis of the oesophageal �

mucosa. 

6) Hypertonicity (oesophagismus). 

7) Hypotonia. 

S) l-’aresis. 

9) Diverticulum. 

10) Intra- or extra-oesophageal neoplasms. 

Analysis of this list reveals that the majority 

of these conditions o cc ur in the thoracic section 

of the oesophagus. Forei gn bodies lodge mostly 

Gither at the t h orac ic inlet or at the aortic 

arch level. Divert icula , though occ ur ring in 

tho ce rvica l por tion as well, t e n d to appear at 

t he thoroci c inlet. In fact - excep t trauma and 

necrosis of the oesophageal mucoso, which occur 

more at the cervical portion of the oesophagus 

due to its proximity to the portal of entry of 

the ae tio log ical agent - most other oesophageal 

c ondi ti ons tend to appear in the thoracic portion 
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of the oesophagus. Needless to say, therefore, 

that radiological examination of the t h o racic 

oesophagus is of primary importance. The most 

striking feature of the contrast media radio­

graphs is the accumulation of barium in a dilated 

portion of the oesophagus at the lowest point 

along its course i. e . at t he centre of the 

thoracic inlet (figures 9 and 10 ) . The reason f o r 

thes e dil a tions is quite obvious when the upward 

turn of the oesophagus behind that point is 

noticed (figure 11). This part of t h e oe sopha g u s 

appears considerably narrower in the radiographs 

a nd the oesophagus only widens up again when 

its contour flattens after crossing the aortic 

arch (figure 13). 

Another interesting finding was the indentation 

of the thoracic oeso p ha g us as it crossed the aortic 

arch. This indentation was not seen at all in 

the empty or half-filled oesophagus. However', when 

the oesophagus was completely filled and exposure 

made at that moment, this indentation was clearly 

seen (figure 13). 
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These findings sU iJport the clinical e xe rience 

that most foreign ob j ect s lodge either at the 

thoracic inlet or at the aortic arch l e vel. 

8.1. 3 . The Abdom i nal Oesopha gus 

This section of the oesopha g us is a very short one 

- only two or three em. l on g. It is completely covered by 

the liver. 

(i) Technique: 

It was very hard to demonstrate this sec­

tion of the oesophagus. Barium studies either 

by paste or meal di d not reveal it. It was 

possible, howe ver , to demonstrate th e patt e rn of 

this section of the oesopha g u s by one techniqu e 

only: filling up of a st oma ch tube with barium, 

b l ocking the ends, and inserting it into tho 

stomach (figure 15). 

 
 
 



Fi g u r e 15: 

The abdomin a l oeso phagus, Note the stomach tube passing 
t h r ough the dia phragm into the stomach. 
400 kg horse. KV 130 tvi/'>.S 160 FFD 120. 

(ii) Exposure data: 

Same as for a lat e ral e xposure of the 

stoma ch. 

( ... )
\111 Disc ussion: 

The r e a s o n for the diffi cu l t y i n d e mo n ­

s t r ating this section was the sharp de s c e n t of 

the org an into the stomach, and t he s pe ed by 

which the cont e n t s of the oesophagus pas s ed down 

on to the cardia. On e had also to take i nto 

account the very dens e i mage of th e l iver which 

tende d to d iffuse the image of th e bar i um-fill e d 

oesopho9 Us. 

 
 
 















TABLE 3: STOMACH DATA �

Diagnostic radiograms Non diagnostic radiograms 
Total D orso-ventral Total Excessive Total 

Horse number Lateral projection projection n umber Under Over scattered number 
number of 

- Motion I 

of exposed exposed radiation of 
exposures dia gnost ic & non-diag. 

P la in Contrast Pla in Contr ast r adiograms other faults r a.diograms 

6637 27 1 5 1 13 20 3 1 1 2 7 

6626 33 2 10 2 16 30 1 2 I 3 

6295 21 1 1 1 14 17 2 1 1 4 

6237 6 2 3 5 1 1 I 

Total 87 4 18 4 46 72 6 3 3 3 15 

% 100 5 21 5 52 83 7 3 3 3 17 

I �

t!3 
I �
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(iv) Contrast medium technique: 

Barium meal was introduced into the 

stomach through a stomach tube. The volume was 

1000 11'11 of barium sulfate solution containing 100 

percent w/v for a 1 year old horse, and 2000 ml 

of the Same solution for a 3 year old horse. 

B.2.l(b)Dorso-ventral exposure: 

(i) Area of exposure: An area of 10-15 cm 

long on the dorsal midline of the horse. Starting 

five cm behind the withers of the horse (5th and 

6th thoracic spines). The area must be five cm 

wide on each side of the midline. 

(ii) Cassette positioning: In order to 

achieve a dorso-ventral (dv) exposure, it was 

necessary to have the cassette under the horse'S 

abdOMen. This was achieved by using a four wheel 

trolley. The cassette was placed on the upper 

shelf of the trolley, the height of which was ad­

justed by adding several flat books or empty 

cassettes under the cassette used for the exposure. 

The cassette barely touched the abdomen. A 

 
 
 





















TABLE 5: FOOD REMAINING IN STOMACH �

Meal 
before 
study 

Contrast 
Media 30m 60m 90m 120m 150m 180m 210m 240m 290m 300m 360m 390m 420m 450m 

Horse 
studied 

lNomber 
of 

studies 

I 

I Barium 6637 2 

None sulphate + + + + + ’t - - - - - - - - 6626 3 

900 ml. - 6295 
6237 

1 
1 

- -

2 Ibs. 
Barium 6626 2 

of sulphate + + + + + + + + t + - - - -
feed 

900 ml. - 6295 1 

Hay ad. 
libtum 

Barium 

sulphate 

900 m}. 

+ + + + + + + + + + + 
-

- - -
6637 1 

Green 
Lucerne 

Barium 
sulphate 
smeared + 
soaked on 
Lucerne 

+ + + + + + + + 

- - ›

+ + + + + + 
-

6637 1 

I 

Note: The -: Sign is for the stage when last traces of contrast media are seen at the pylorus only. I 
c;.TI 
t+:>o 
I 
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(iii) � Gastric emptying time: 

Some � information about the subject has been 

lreported before , but dealt with the rate of 

passage of milf:-barium mixture through the gastro›

intestinal tract of a suckling foal, as compared 

to passage of barium solution in a four months 

old weaned fool. 

It is interesting to note that the time 

which was reported for a complete emptying time of 

barium meal of the stomach of a weaned four months 

old foal was the same as was found for an adult 

horse In this work. (T here were differences in 

other parts of the troct between a suckling and 

weaned foal). 

This study revealed that the apparent 

emptying time of the stomach is shortest with a 

barium meal, longer with hay and longest with 

g reen fodder. Food does not leave the stomach 

un til it is compl e tely saturated by gastric juices. 

This process is shortest with concentrated feed, 

l o nger with hay which is partly broken by the 

process of the curing and bailing, and longest with 

g reen fodder cut just before being offered to the 

horse. 
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iii) It was poss ibl e t o demo n s t rat e s ec tion s o r. 

t he f i rs t par t of the duodenum beh i nd t he sigmo i d 

sect ion ( fig u r J 2) . 

Dors o- ve n t ra l ex osure of the duodenum posterior to the 
si gmo id section . 
350 l<g horse . KV 170 MAS 200 FFD 100 
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B.3.2.l( c) Discus s i on: 

The small intestines are a n important part 

of the cl i nical examina t ion of diges tive distur­

bances in t he horse. There are n umerous condit ion s 

which ori gi nate in fa ult y functi on of this sect ion 

o f the gastro-intestinal trac t . The condition 

which commonly calls for e xamination of the 

small intestine is colic. Co l ic may originate in 

the smal l inte s t ines due to hyper-per i stal sis , 

gas occummul a ti o n, i ntus susceptio n a n d parasitic 

infe s tati o n. To t he c lin ician a r ad iological 

examination o f the smal l intesti ne s may prove of 

great va l ue. 

It is interest i ng t o note that the few 

previous re co r ds o f r adi o log i cal examina ti on of t he 

gastro-intestinal trac t of t he foa l present e d 

fairly good rad i ographs of t he mesente ri c parts 

. . 1 ,1 2 12. o f t h e small lntest l nes . However, Dyce 1n 

his disc u ssion c ommehts t ha t the s al ien t di s ti nc­

tion of the g astro-inte sti na l t ract of the neo­

natal f oal ap peared to be i t s rela tive ly narrow 

caliber. The di f ference i n ca l iber of the 

 
 
 













TABLE 8: LARGE INTESTINES DATA �

I Total 
Horse number 
number of 

exposures 

I 

6637 28 

I 

6626 21 

6295 25 

I 

6237 18 

Total 92 
, 

% 100 

Diagnostic radiograms Non diagnostic radiograms 
-

Dorso -ventral Total Excessive 
Lateral projection " 

projection riumber Under Over scattered 

of expGsed exposed Motton radiation 
I diagnostic & 

Plain Contrast Plain I Contrast radiograms other faults 

I I 

1 19 20 4 1 I 3 

I I 

1 16 17 I 3 1 

I 

21 21 4 I 

-, 
I 

I' 

8 8 5 2 1 2 

" 
2 64 66 I 16 3 1 6 

I 

2 69 71 18 3 I 1(+) 7(-) 

Total 
number 

of 

non-diag. 
radiograms 

8 

4 

4 

10 

26 

29 

I 
00 
..;J 
I 
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8 . 4. 2. Col on 

0.4 .2 (0) Anatomy: 

The colon begins at the caeca-colic orl­

fice and t ermina te s at the rectum. It i s di vi ded into the 

great and the small colon. The great colon is 3 - 3.7 

metres long, and its a ve r age di ameter is 25 cm. In situ 

it is folded in a way that it consists of four parts, which 

are designated by their position: The right ventral, the 

left ventral, the le ft dorsa l a nd the right dorsal colon. 

These are the sternal flexure, between right ventral and 

left ventral colon, the pelvic f lexu r e be t ween the le ft 

ventral and left dorsal colon, and the diaphragmatic 

flexure between the left dorsal and right dorsal co l o n 

(diagram IV). 

The diameter of the col on var i es g reatly. 

At its ori gin it is about 5 - 7.5 cm, for most of the 

ventra l parts it is 25 cm, At the pelvic fl e xure and 

herea f ter it decreases to 8-9 cm and increases greatly 

beh i nd t he diaphragmatic fle xure to about 50 cm. 

The small colon begins at the termination 

of the great c olon, ventral to the left kidney, and term­

inates in the r ec tum at the pelvic inlet. Its length is 

about 3.5 metres and its diameter 7.5 - 10 cm. 
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The colon shows at least three kinds of 

motor activity : peristalsis, reverse peristalsis and 

sacculation. The peristaltic movements travel at a slow 

rate compared to the similar movements in the small 

intestines. Antiperistalsis occurs at the proximal part 

of the colon, around the caeco-colic orifice. 

Pre-study consideration: 

Due to the enormous diameter of the colon, 

its radiological examination becomes impractical. The 

part wh ic h is mu c h na rrower in diameter is the pelvic 

flexure of the co l on, and proved to be the only part of 

the colon amenabl e to radiographic investi g ation . 

B.4.2.1. The [-'clvic Fl exure : 

The pelvic flexure has few sacculations. 

Its diameter i s markedly smaller than that of the l e ft 

ventral colon, and 1S only 7 - 8 cm. 

It 1S not attached transversally, and is 

variable i n position, but is usually directed against the 

posterior part of the right flank. 

It has one band along its lesser curvature n 

8. 4 .2.1(0) Technique: 

i ) � P rojection: 

Lateral projection only (right side). 
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Figure 44: �

External markings for exposure of t he pelvic flexure . �

iii) Expo s ure data : �

KV 130 �

HAS 130-160 �

F 0 110 cm �

 
 
 






















































































