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Enterolithiasis has become an important cause of surgically managed colic in many areas of the United
States and around the world. An understanding of common clinical presentations, identification of
horses at risk, appropriate surgical techniques, and prognosis following surgical treatment are
essential to the successful management of enterolithiasis in horses. Authors’ addresses: Depts. of
Surgical and Radiological Sciences (Hassel, Snyder, and Yarbrough) and Statistics (Drake), University
of California at Davis, Davis, CA 95616; 255 Johnston Dr., Douseman, WI 53118 (Langer). r 1997
AAEP.

1. Introduction

Colic that is due to obstruction of the large intestine
by enteroliths is common in several geographical
regions. Enteroliths have become the most com-
mon cause of surgically managed colic at our hospital
in recent years. They also reportedly occur in sev-
eral regions of the United States and around the
world.1,2 Proposed etiologic factors for the develop-
ment of enteroliths include dietary or genetic factors
contributing to increased mineral content and an
alkaline pH within the colon, increased exposure to
nidi, and conditions promoting ileus. A comprehen-
sive and current review of enterolithiasis is neces-
sary to update practitioners on the condition. The
purpose of this study is to describe the dietary and
management history, signalment, clinical signs, sur-
gical findings, rate of reoccurrence, and outcome of
surgical treatment of horses with colic that is due to
enterolithiasis. A review of common techniques
utilized in the surgical management of enterolithia-
sis is also reviewed.

2. Materials and Methods

Medical records from all horses with enterolithiasis
confirmed by radiography, ventral midline celiotomy,
or necropsy, admitted to the Veterinary Medical
Teaching Hospital between 1973 and 1996, were
reviewed. Nine hundred horses were presented to
the University of California with enterolithiasis.
Data extracted from medical records included age,
breed, sex, physical and clinicopathologic exam find-
ings, surgical or necropsy findings, and outcome.
Additionally, details of dietary and management
history, presence of postoperative complications, re-
occurrence, and determination of affected siblings
were collected from follow-up phone conversations
with owners.

Gender and breed differences in the study and
control hospital population were compared by using
odds ratios with 95% confidence intervals. The age
distribution between the enterolith and control popu-
lation was compared by using an unpaired t test; p
values of #0.05 were considered significant.
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3. Results

From 1973 to 1996, horses with enterolithiasis repre-
sented 15% (900/5977) of all horses presented for the
treatment of colic, and 27.5% (666/2425) of all horses
that underwent celiotomy for colic. Between 1973
and 1986, the number of horses with enterolithiasis
represented only 6.6% (192/2913) of all horses pre-
sented for colic, compared with 21.6% (661/3064)
during the 10-year period from 1987 to 1996. Ara-
bian or Arabian crosses (353) and Quarter Horses
(238) were the most common breeds affected. Arabi-
ans and Morgans were overrepresented and Warm-
bloods and Thoroughbreds were underrepresented
in the study population, compared with the general
hospital population. A sex predilection was not
identified. Alfalfa hay comprised greater than or
equal to 50% of the diet in 98% of horses with
enteroliths. An evaluation of a control colic popula-
tion revealed a trend toward reduced alfalfa intake
in horses without enteroliths. The mean age of
horses with enterolithiasis was 11.5 years (range
1–33 years), which was older than that of the hospi-
tal population (8 years). A reoccurrence of enteroli-
thiasis was identified in 6% of the surgically managed
horses, and 8.4% of horses for which follow-up was
available had siblings affected. Of horses recover-
ing from anesthesia, 96% (556/579) were discharged
from the hospital. Teniotomy, a new technique that
facilitates movement of enteroliths lodged within the
proximal small colon, was successfully utilized in 15
cases. 92.1% of enterolith cases discharged from
the hospital were alive 1 year postoperatively. Co-
lonic rupture caused by an enterolith was identified
on presentation or intraoperatively in 15.9% (135/
900) of cases.

4. Discussion

The number of horses presenting with enterolithia-
sis has increased as a proportion of all colics and of
the hospital population in recent years, and it is
considerably higher than in previous reports. Pre-
vious reports describe enteroliths as being most
common in horses 5–10 years of age.3 This study
indicated that enterolithiasis was most prevalent in
older horses (mean age 11.5 years), but that it also
affected animals as young as 1 year of age. In
accordance with earlier reports, the Arabian re-

mains the most commonly affected breed. Siblings
of 8.4% of the horses were affected with enteroliths,
lending further support to a breed predisposition for
this condition. Survival rates following celiotomy
for treatment of enterolithiasis were considerably
higher than in previous reports.3,4 This may be the
result of improved surgical techniques and postopera-
tive management practices. Surgical techniques
that may facilitate stone removal and reduce the
potential for postoperative complications include the
use of a more cranially placed ventral midline inci-
sion, complete evacuation of feed and fluid material
adjacent to enterotomy sites to minimize spillage,
thorough exploration of the intestinal tract prior to
closure, careful closure of enterotomies in the de-
scending colon to minimize reduction in luminal
diameter, and use of an antimesenteric teniotomy
with enteroliths in the proximal small colon to
improve surgical exposure and decrease the poten-
tial for peritoneal contamination during enterotomy.

The large number of horses requiring euthanasia
because of intestinal rupture or because of financial
constraints further supports the need for an in-
creased study of the pathogenesis of enterolithiasis.
Additional research is necessary to further character-
ize dietary, environmental, and genetic risk factors
associated with the development of enteroliths, so
that preventative measures can be implemented.

The authors are grateful to M. Goodell for his
assistance with the statistical analysis, and to A.
Wyle, DVM, C. Smith, DVM, and veterinary stu-
dents K. Mason, S. Thompson, and J. Powers for
their assistance with the data collection.

References

1. Murray RC, Constantinescu GM, Green EM. Equine enteroli-
thiasis. Compend Cont Educ Pract Vet 1992;14:1104–1113.

2. Johnston PJ. Dept. of Equine Medicine and Surgery, Univer-
sity of Missouri at Columbia, Columbia, MO 65211 (personal
communication), 1996.

3. Blue MG. Enteroliths in horses: a retrospective study of 30
cases. Equine Vet J 1979;11:76–84.

4. Tennant B, Wheat JD, Meagher DM. Observations on the
causes and incidence of acute intestinal obstruction in the
horse, in Proceedings. 18th Annu Conv Am Assoc Equine
Practnr 1972;251–257.

SOFT-TISSUE SURGERY

AAEP PROCEEDINGS @ Vol. 43 / 1997 247

Reprinted in the IVIS website with the permission of the AAEP Close window to return to IVIS

Proceedings of the Annual Convention of the AAEP 1997


	AAEP Convention Proceedings
	1998
	1997

	Membership Directory
	Resource Guide
	AAEP ON CD START PAGE
	AAEP ONLINE
	ONLINE HELP AND UPDATES
	JOIN AAEP



