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Environmental Physiology and 
Shelter Engineering 

.Methods for Using and Maintaining Rumen C:1I1flulas 
in Dairy Cartle 

R. O. KI:J ... i:\" F. A. �iIA"YL, 1-1. D. )mINsON, AND t-.{ D. CUNNINGHAM 

INTRODUCTION 

The rumen fistub fmed with a cannula is :I dependable :lIld convenie;:/ll 
mcdlOd for studying physiological and bacreriological funcrions of the;: rumin:lIlr 
animal, especially the rllmen and rhe rericulum cornparrme;:nrs. Much work h:IS 
been reponed on rhe mer hod of fisrulating cafde.�'�'1'> 

Many difTerenr (cchnicilics have been used to close the fistula area. Schalk 
and Am:ldona reponed using a filled block of wood kept in place by a (Jap of 
Ic:uher on the inside and a (lar piece of wood on rhe olJ(side held together with 
wire. 

Problems arising from the difTe;:renc techniques have been thar the cannulas 
were (I) nor g:mighr, (2) heavy, causing distenrion of the fistula, (3) easily 
broken due (0 use of light" consrruction nurerial, (4) roo righr, causing pressure 
necrosis, and e» hard ro inswll due 1"0 muscle contracrion and scar tissue build­
up. 

The change of fistula size due to tissue extension or slufling of necrocic tis­
sue has creared (he necessity of having a type of cannula which will adapt it­
sdf to these changing condirions. The fisrula sealed with an airtight cannula 
has been :lll aSSer in nutritional studies. Mendell developed a semi-pneulluric 
plug and reponed good results for imrarumen pressure and gas swdies. 

Modified Cannula and Component Pans 

One obje([ive of this paper is to repon Ihe consrtucrion of a cannub Ih:lf 
will meet the following rCtluirelllenrs: (I) simple, (2) easily constructed, (3) 
gastighr, (4) light in weight, (5) permits easy access ro fumen ingesra, (6) easily 
installed, and (7) minimum mainrenance during special srudies and at times 
when animals are nor on cxperimenc 

The design of the cannul:! is shown in Figure I. The rubber gasket was 
made by vulcanizing rwo 3.50-inch by 4-inch inrerrubes rogether which provided 
a pneum:uic gasket on borh sides of (he fisrub. The cannula barrd waS made 
from 4-inch :lerylic pl:!stic tubing. Threads were ellt as described in Figure J. 
The wrenches were constructed ro riglutn the omer platt :lIld inner plate to re­
duct the occurrence of cannula coming our due to rhe umhreading of dlt inner 
plart. The inner plare had a tendency ro loosen when animals were fed high 
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Fig. I-C(1II11111" 
'
assembly w;liJ Imelllllfllic gaskeJ. 

<ltI:llHirics of cmrsC' (orages. \'\fhcn necessary. the inlier pbte can be locked by 
pbcing a nylon c::ord through :I hole drilled ill the (annul:! barrel. 

The area belwccn the upper threads and lower threads should be sufficiently 
wide lO allow lightening of plates (Fig. I, items 3 and 6) without causing de· 
cre:tsed circul:aion, chus preventing the formation of necrotic tissue. 

·rhe pneumatic gasket inflared to approximately four pound� pressure will 
normally provide a ruminal se:tl. Care must be taken not ro over-inflate the gasket 
as undue pressure may cause the formation uf necrotic tissue. If animals are not on 
experiment, the pressure may be reduced and the canllula will remain in place 
under norm:!l :lnim:ll behavior. The gasket serves :IS :I cushion between the tis· 
sue :md the cannula. 

Fistula Distcndcr 

In animals where problems are encountered in "l:lcing the cannul:t in the 
fi!'tui:t due to muscular contraction or increased scar tisslIe, the usc of:l fistula 
disrender has proven advantageous. However, it is of little value when using the 
pneumatic gasket since the fistula mUSt be large enough to allow for installa· 
tion of the gasket. 

The threads on the cannula barrel have a tendency to cut Of file the fistula 
lining, thus causing irritation to the fistula wall. The distender was constructed 
from a solid -1 \I.!-inch rod of aluminum tOoled as shown in Figure 2. The as­
sembly is constructed so the cannula barrel fits over the head of the fistula dis· 
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Fig. 2-Tool for inserting Cflllflllin b(lrrel inlo fiSIIi/flo 

tender into a bevel groove, rhus hulding (he dislcnder together as a unit while 
it is being forced through the fistula opening. \Vhcn rhe fistula wall is in con· 
tact with the cannula barrel, rhe distenJer is pushed illlo the rumen cavity and 
allowed to divide into 4 component pans. It is then removed through the can· 
nula opening in sections. 

Liquid SO:lp or petroleum jelly is lIsed as a lubric:lnt tu f:lCilit:1te smooth 
entry of the fisUli:t distcnder. In diflicult cases, it is sometimes necessary to in· 
ject a muscle relaxant into {issue surrounding the fistula opening. 

Ruminal Infusion Assembly 

The following technique was developed to facilitate (1) the infusion of 
fluids into Ihe rumen cavity of cattle; (2) the infusion of different amoullts of 
f1uids,24 hours per day, for as many :IS 7 :days continuously; and (3) discharg+ 
illg fluids inw the ruminal ingesta. 

The functional assembly is shown in Figure 3. The rumin:11 infusion probe 
(Fig. 3, item 1) was made of rigid ¥i-inch plastic wix (water line) approximate­
ly 24 inches in length and encased the lA-inch plastic delivery tube. It was de­
sired to have this infusion tube penetrate the ingest:l media approximately 20 
inches. The rUlllen canllul .. assembly (Fig. 3, item 2) has been described pre­
viously under rumen cannula. A metal tube (Fig. 3. item 3) was used to encase 
tile plastic delivery tube as it came from the rumen cannula assembly to give 
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rigidiry :wel general dircclion for Ihe plastic delivery luhe. A lA-inch I.D. (Fig. 
3, item 5) recoil nytonB delivery lube (Fig. 4) was used in frolH of and behind 
Ihe check v:dvc in order 10 bcilir;ut case in mnncCfing the unils ro the 12-ch"n­
nel pump (llig. 3, iltm 7). The 12·ch,mlld plUllpu was conslfllClcd 1'0 allow 12 
individual infusiOIl opcrarions, thus m:,king it pussible 10 II:IVC diflcrcnt rales, 
m:ucrials, or animals. A check valve (Fig. 3, ircm 6) W:IS placed bClwccn rhe 

• Aho·Mils, Inc., Akron. Ohio 
� Dlirrurn InsulImctU Corp .• 923 I:"�I Mcadow Drive. Palo Aho, Calif. 94303 

Fig. 4-Uecoilllylon delillt!l'y Illbe. 
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pump and, the animal being infused, thus overcoming back pressure caused by 
ruminal contraction. Rubber couplings were used in the carrier lines where it 
was necessary to make connections between units; this gave added flexibility. 
The solution supply tank (item 9) was constructed of acid resistant plastic ma­
terial holQing approximately five gallons of liquid. The size and material used 
in the tank construction can be regulated to suit type and volume of material 01' 

materials to be infused within a given period. With slight modification a similar 
system was designed using 0.062 inch J.D. Polyethylene tubing to infuse volumes 
as small as 10 ml. per hour. 

Fasting Studies 

A technique, shown in Figure 5, was used to :""'dy cattle in fasting concli­
tion. The animals were fed a ration of 55 percent ground alfalfa hay and 45 per­
cent ground concentrate which ai<led in the removal of material (com the rumen. 
The solid rumen contents were removed by hand as shown. The IJuid and re­
maining solid portion were then removed by vacuum. The source of vacuum (or 
this experiment was a standard milker vacuum system. The rumen contents were 
stored in an insulated container for a period up to 24 hours and then returned 
to the rumen. 

SUMMARY 

A simple and economical rubber pneumatic gasket was designed ane! suc­
cessfully tested in creating a gas-tight seal for a 4-inch rumen cannula. The gas· 
ket is easy to use and maintain in research studies. Other methods are <lescribed , 
for inserting the cannula into a restricted fistula opening and for infusing licluids l� 
into the rumen. The bulletin also describes a technique for conducting fasting ,::l 
studies with ruminants. 
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