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Physiology of Abomasal Displacements

R. H. WHITLOCK, D.V.M.
New York State Veterinary College
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Ithaca, New York

Abomasal displacements were reported as early as 1898 but not
frequently until the middle of the twentieth century (1). Since that
time, they have been reported with increasing frequency in countries
where intensive farming practices are reported.

Many investigators have offered opinions as to the cause of
abomasal displacements (2,3,4,5). Esperson (6) stated that stricture of
the duodenum may be associated with the right abomasal displacement.
Sand or so-called geosediment has been associated with right abomasal
displacements (7), but forced feeding of large amounts of sediment
(sand) did not cause right abomasal displacements (8). Many writers
have indicated that during parturition, the pregnant uterus displaces the
rumen dorsally to allow the displacement to occur. Localized
peritonitis (9), ascites (10) and inappropriate transportation of
pregnant cattle (11) have all been suggested etiologic factors of

abomasal displacements.
It seems unlikely to cite pregnancy and parturition as direct

causes of displacements as displacements have occurred in adult dairy
bulls, cows in the middle of lactation, and in heifers (13). Certainly the
gravid uterus and parturition must be considered as predisposing factors
as nearly 80% of abomasal displacements occur in the first month
postpartum (14).

Most of us agree with Pinsent (13) and Dirksen (5) who proposed
early that atony with gas distention must be prime requisites for
abomasal displacements; however, until recently, the genesis of the
atonic state was only speculation.

Recently, Svendsen (16) has shown that abomasal motility is
directly related to the feed or concentrate consumption by the cow.
The normal abomasum has 1.2 to 2.2 contractions per minute. These
contractions are not continuous but cyclical. Nor are the contractions
peristaltic but occur in two regions, the fundus and the pylorus. These
contractions are increased in rate and strength during the feeding of hay
and concentrates to the cow. However, after feeding concentrates, the
rate of contractions and strength of contractions are diminshed for
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about one to two hours. They indicated that the motility was directly
related to the concentration of fatty acids concentration (VFA) in the
abomasum. The increased VFA concentration was associated with
increased concentrate feeding.

Svendsen also measured the amount of gas produced by the
normal abomasum when the cow was not eating good. This amounted
to about 500 milliliters per hour. When the cow consumed hay actively,
800 liters of gas were produced per hour in the abomasum. When three
pounds of concentrate were fed, this increased to 1100 milliliters per
hour. When 15 pounds of concentrate were fed, this increased to 2200
milliliters per hour. Again, a direct relationship existed between the
amount of abomasal gas formed and the amount of concentrate fed.
The gas was primarily carbon dioxide, methane and nitrogen. The
amount of each of these varied considerably with each experiment.
Now that we have covered the factors relating to the cause of
displacements, let us investigate the consequences of displacement of
the abomasum.

Characteristic fluid and electrolyte changes are associated with
right or left abomasal displacements (13). These include a
hypochloremia, an elevated blood bicarbonate, a decreased blood
potassium, dehydration as indicated by an increase in total protein and
packed cell volume. The typical cow will show a normal chloride of
about 100 to 105 with a severe abomasal torsion which may go as low
as 60 meq per liter. Conversely, the bicarbonate will increase from a
normal of 25 meq to 45 or 50 with a severe alkalosis. The potassium
tends to decrease from a normal of about 4 meg. to 2 meg./l. The PCV
will increase from 33% up to 40 to 45%.

The reasons for the acid-base and electrolyte changes include a
reflux of hydrochloric acid from the abomasum into the rumen. This
creates a massive vat with increased concentrations of HC1. This leaves
a relative excess of bicarbonate in the extracellular fluid thus a
metabolic alkalosis. So far we have been able to explain the increase in
blood bicarbonate and the decrease in the plasma chloride. The
potassium tends to decrease with a shift of potassium into the cell as
the hydrogen ion comes out of the cell trying to neutralize the excess
bicarbonate. As the alkalosis is corrected, potassium again will tend to
come back out of the cells to help restore the extracellular potassium
level. However, cows with abomasal displacements tend to be anorexic
and as a result of this, consume less potassium than normal. The
kidneys usually excrete a large amount of potassium, with a decreased
dietary intake the Kidneys are unable to decrease the potassium
excretion proportionally and we have excess potassium loss through the
kidneys in anorexic cows.
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Thus, when considering therapy for abomasal displacements, one
should use solutions of sodium chloride and potassium chloride. If the
conditions are not too advanced, potassium chloride (60 to 80 grams
per day per os) is of value. In severe metabolic alkalosis, sodium
chloride or ammonium chloride intravenously are indicated. We use 180
grams of potassium chloride and 80 grams of ammonium chloride in 20
liters of water. This provides about 75 milliequivalents per liter of
ammonia, 75 milliequivalents of potassium and 150 milliequivalents of
chloride. To this we often add 500 ccs of 40% dextrose to provide
energy. This combination of electrolytes seems to be very beneficial for
correcting the severe metabolic alkalosis associated with abomasal
torsion or abomasal impactions.
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