
Equine Internal Medicine II:  Digestive Diseases  LAMS 5351 (0.8 credits) Room H237
Course coordinator:  Michelle Barton H302  542-8319 mbarton@vet.uga.edu

Course Description: This course will serve as a continuation of the material presented earlier this semester in the Large Animal Gastrointestinal Diseases LAMS 5350 and will especially focus on the presenting complaint of equine abdominal pain, the most frequent reason for equine emergency calls.  The purposes of the course are to review material presented in the core course, to expand on the core material, and to provide clinically relevant (real life) case discussions.   The material presented in this elective is suitable for students interested in either mixed animal, equine, or large animal exclusive tracks.

Prerequisite:
 Large Animal Gastrointestinal Diseases LAMS 5350

Objectives:   The main objective of this course is to review the topic of equine abdominal pain.  The first half of the course will review and expand on the material presented in the core course (Equine Colic presented by Dr, Moore, Equine Diarrhea presented by Dr. Woolums, Equine Liver disease and Fluid Therapy presented by Dr. Barton).   Although some of the material from the core course will be reviewed during this elective course, the student will be responsible for reviewing all material presented in the core course.  To facilitate case discussion, the student should be able to:


1.
Recall the normal anatomy, function and pathophysiology of the equine digestive tract.

             
2 .
Recognize the cause, clinical signs, and physical findings of gastrointestinal diseases of horses.

              
3.
Understand the basic diagnostic tests used for identifying the cause of equine abdominal pain and         be able to classify horses with colic into one of the following major categories, as well as anatomic location

                                           a.
Obstruction

                                           
b.
Strangulation

                                          
c.
Enteritis

                                           d.
Colitis

                                           e.
Peritonitis




f.
Nonstrangulating infarction

               4.
Be able to generate a list of differential diagnoses for equine abdominal pain, based on the above                            categories, age, signalment, onset (acute or chronic recurrent colic), and anatomic location.  

               5.
Know the treatment and prognosis for the most common causes of equine abdominal pain.

               6.
Know when to send a horse to a referral institution for additional diagnostics or treatment for equine abdominal pain.

	
	Room
	Topic outline:      
	Lector
	Day
	Date
	Time

	Lecture 1
	H237
	Review of diagnostics for colic
	Barton
	Tues 
	11/1
	10 am 

	Lecture 2
	H237
	Review of diagnostics for colic
	Barton
	Thurs 
	11/3
	10 am

	Lecture 3
	H237
	Differentials for obstructions and strangulations
	Moore
	Tues 
	11/8
	10 am

	Lecture 4
	H237
	Differentials for obstructions and strangulations
	Moore
	Thurs 
	11/10
	10 am

	Lecture 5
	H237
	Differentials for obstructions and strangulations
	Moore
	Tues 
	11/15
	10 am

	Lecture 6   
	H237
	Differentials for enteritis, colitis, peritonitis 

Differentials for chronic colic and colic look alikes
	Barton


	Thurs 
	11/17
	10 am

	Lecture 7
	H237
	Differentials for colic in foals; when to refer a colic; 
	Barton
	Mon 
	11/21
	10 am

	Test   

50 points
	H237
	Lectures 1-5
	
	Tues 


	11/29
	10 am

	Lecture 8
	H237
	Case discussion
	Moore/Barton
	Thurs
	12/1
	10 am

	Lecture 9
	H237
	Case discussion
	Moore/Barton
	Tues
	12/6
	10 am

	Lecture 10
	H237
	Case discussion
	Moore/Barton
	Thurs
	12/8
	10 am

	Lecture 11
	H237
	Case discussion
	Moore/Barton
	Tues
	12/13
	10 am

	Lecture 12
	H237
	Case discussion
	Moore/Barton
	Tues
	12/14
	11 am

	Lecture 13
	H237
	Case discussion
	Moore/Barton
	Wed
	12/14
	10 am

	Test  80 points
	H237
	All material
	
	Fri


	12/16
	10 am-noon


Course Assignments:   The student must review the material previously covered in LAMS 5350 on equine diarrhea, colic, liver disease, and fluid therapy.    The student is also required to read all of the material in the lecture notes for this course. 

Course Requirements and Grading:   This course will include 2 examinations: one  50 and 80 points.  An unexcused absence from the examination will constitute a failing grade.  Excused absence from an examination will result in an incomplete grade in the course until the examination can be taken (date and time to be agreed upon by the instructors and student).  Grades will be assigned according to the following (130 points) as follows:  A=90 to 100%, B=80 to 89%, C=70 to 79%, D= 60 to 69%, Fail<60%.  Students are expected to abide by the academic honesty policies and guidelines outlined in the College of Veterinary Medicine Code of Conduct.  Students cannot share any materials during the examination.   If your score on the examination is a failing grade, you may retake the test.  With a passing score on retest, the highest grade that may be received for the course is a D.

Attendance is required for the lectures and the examination. 
Required course material:  No textbook is required, however required reading may be provided.  The lecture handout is required reading. 

This course syllabus is a general plan for the course.  Deviations announced to the class by the instructor may be necessary.
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The Diagnostic Approach to Colic in the Horse

I.
What causes “colic?”


A.
Gas, ingesta or fluid distension of bowel:  obstruction or ileus


B.
Mural damage:  ischemia, infarction, edema, inflammation


C.
Alterations in intestinal motility

II.
The immediate goals of evaluation are multifactorial: 


A.
The initial historical and physical findings are used to classify the cause of colic into one of the following general categories:



1.
By major pathophysiologic etiology:




Nonstrangulating obstruction





Strangulating obstruction






Nonstrangulating infarction




Enteritis or Colitis




Peritonitis



2.
By anatomic location of the lesion:




Stomach




Small intestine




Large intestine or cecum




Small colon




Other abdominal viscera (liver, kidney, spleen)




Peritoneum




Other



3.
By whether the underlying cause requires medical or surgical intervention


B.
Important historical facts



1.
Age, breed, sex and current use (see notes from LAMS 5350)



2.
Current diet



3.
Vaccination and deworming status; date of last dental exam



4.
Specific information on the current colic episode:




a.
Time of onset




b.
Attitude and intensity of pain.  What exact clinical signs is the patient showing?




c.
Recent fecal output and consistency




d.
Appetite and water intake




e.
Who has given treatments, when, and what?




f.
History of previous colic episodes?




g.
Other major medical problems?




h. 
Geographic location


C.  
The physical examination



1.
General attitude and degree of pain




a. 
Be watchful of the stoic horse that is fooling you that all is ok!




b.
The intensity of pain does not always indicate the severity of the lesion.





i.  Common signs of pain




c.
Is there evidence of recent violent pain? (abrasions)




d.
Is the horse sweating or shaking?



2.
Heart and respiratory rates
a.
**Can be highly variable and does not necessarily directly correlate with the etiology, but 



b.
Evaluate several times and before and after checking for reflux.



c.
Tachypnea can be associated with pain, acidosis, pneumonia, pleuritis, diaphragmatic  hernia



3.
Rectal temperature
a.
**Fever (>102F) is more likely to be associated with




b.
Subnormal temperature is a sign of hypovolemic shock and one should look for other signs, such as cold extremities, prolonged CRT, and tachycardia.


4.
Hydrations status and signs of endotoxemia?



a.
CRT and jugular refill




b.
Color of mucous membranes





i.
Pale





ii.  
Hyperemic





iii.
Toxic or gray





c.
Scleral injection



5.
Intestinal sounds

a.
**Hypermotile sounds often occur with



b.
Persistent absence of sounds is related to severity.




c.
Sand sounds 




d.
Gas pings



6.
Nasogastric reflux 




a.
A nasogastric tube should be passed on all horses with acute colic.  

b.
**Normal volume of gastric reflux should be 

c.
**Excessive reflux is consistent with




d.
Orange or bloody reflux indicates mucosal bleeding. 




e.
Spontaneous reflux is not a good sign and one should be concerned about the potential for secondary aspiration and imminent gastric rupture.



7.
Rectal examination 




a.
Takes experience 




b.
The most important emphasis should be placed on knowing what you can normally feel on a rectal examination.  (know this!)





i.
Pelvic flexure





ii.
Left ventral colon (sacculated, 2 bands)






iii.
Left dorsal colon-no sacculations, no bands





iv. 
Spleen





v.
Caudal pole of the left kidney





vi.
Descending aorta and root of the mesentery





vii.
Ventral cecal band





ix.  
Uterus and ovaries of mares





x.
Inguinal rings of stallions and geldings





xi.
Bladder





xii.
Small colon with fecal balls (sacculated with one fat, flat antimesenteric  band)





xii.
Should never feel small intestine



c.
What you should be asking yourself as you do the rectal exam





i.
Is there distended bowel?  Is it large intestine, small intestine and where is it located?





ii.
Is there palpable ingesta?  The only intestinal contents that you can normally feel are fecal balls in the small colon.  The contents of the cecum are fluid in consistency and the contents of the left colon are very soft to fluid and may not be distinctly palpable.  





iii.
Is there thickened wall of intestine?





iv. 
Are there any masses?





v.
Can you identify the normal structures?





vi.
Is there crepitus?  





vii. 
Is there sand or parasites grossly visible in feces?





viii.
Are the findings on the rectal examination consistent with the other clinical findings? 

· If there is excessive gastric reflux, do you feel distended small intestine?

· If there is gross abdominal distension, what is causing it internally?

· If there is hypermotility, are colon contents watery or is there diarrhea in the rectum?


D.
Ancillary diagnostic aides:  Blood work



1.
PCV and TS



a.
Assists with assessment of hydration status




b.
Are they both proportionally increased?




c.
Consider the influence of splenic contraction





d.
Consider the influence of protein loss with colitis or peritonitis




e.
Consider the influence of blood loss



2.
The CBC




a.
It is most helpful for ruling in or out inflammatory lesions.




b.
Neutropenia with a left shift


i.
**


ii.
**Toxic neutrophils







c.
Mature neutrophilia


i.
**





ii.
Subacute to chronic inflammation





iii.
Enteritis





d.
Note:  even in horses with strangulating lesions, intense neutropenia and a left shift are uncommon.





e. 
Fibrinogen concentration-compare to duration of signs of colic.




f.
Eosinophilia is rarely seen with severe parasitism.



3.
Serum biochemistry evaluation




a.
Rarely gives you direct information about etiology




b.
Azotemia 





i.
Prerenal





ii.
Renal disease

· secondary to intense dehydration or endotoxemia

· primary renal disease




c.
Total protein and albumin





i.
Increased with dehydration





ii.
Increased globulins suggests chronicity





iii.
Low protein

· colitis 

· peritonitis

· other protein losing enteropathies

· blood loss




d.
Electrolytes





i.
Hypochloremia

· excessive sweating

· reflux

· colitis





ii.
Hyponatremia

· colitis

· renal disease





iii.
Hypokalemia and hypocalcemia are common findings with colic of any etiology.




e.
Acid/base 





i.
Metabolic acidosis most common


**




f.
Liver enzymes





i.
SDH and/or GGT are frequently mildly increased with peritoneal cavity inflammation or endotoxemia





ii.
Moderate increases in GGT occur with liver disease, colon displacement, or cholestatic diseases





iii.  
It may be unclear if the above changes are secondary to GI disease or if liver disease is the primary problem causing colic.


E.   
Ancilllary diagnostic aides:  the abdominocentesis



1.
Like blood work, the abdominocentesis is probably over emphasized in its usefulness in determining etiology.




2.
Although an abdominocentesis can be performed in the field, it rarely is performed in a horse with acute colic when referral is a consideration.




3.
How to do an abdominocentesis




a.
The hair from the ventral abdomen is clipped and the area is sterilely prepared.   The abdomen is generally entered on the midline or to the right of the midline, just caudal to the xyphoid.  The skin is blocked subcutaneously with lidocaine (1-2 ml on a 25 g needle).    **Note:  be careful of getting kicked.  In addition to the local block, some horses may need to be sedated or twitched.





b.
Either an 18 gauge needle (or needles) may be used or a sterile stainless steel teat cannula or bitch urinary catheter.  






i.
Risk of bowel perforation with sharp needle and sample may be hard to obtain, but overall is quicker 





c.
If a teat cannula or a bitch urinary catheter is used, a stab incision is made through the skin and 1/2 way to 3/4 of the way through the abdominal wall with a no. 15 blade (typically 3/4 to full length of the blade in an adult horse).  





d.
The teat cannula is inserted and steady pressure is applied until a “popping” or sudden reduction in resistance is detected.  





e.
The cannula or catheter may be carefully inserted to the hub or redirected until fluid is obtained.  The likelihood of obtaining fluid is highly variable and the volume of fluid obtained does not necessarily imply anything specific.   If the horse is severely dehydrated, sample collection may not be possible.  





f.
Peritoneal fluid is collected into red top tubes for culture and into EDTA tubes for cell count, protein concentration and cytology.  Care should be taken to avoid blood contamination from the skin into the collection tubes.  





g.
Once the sample is obtained, the cannula is removed.  Sutures are not needed.    





h.
Peritoneal fluid collection is less often performed in neonates, but can be performed in the standing or lateral position. 




4.
Complications of an abdominocentesis





a.
Bowel perforation may inadvertently occur if bowel is severely distended with gas or fluid or the weight of ingesta  (especially sand).  





b.
Bowel perforation rarely results in serious complications, but typically, broad spectrum antimicrobial therapy is prophylactically given for several days.





c.
It is not uncommon for the omentum to herniate in foals when the cannula is withdrawn.




5.
Interpretation





a. 
Normal peritoneal fluid is clear yellow with 


i.  
**A nucleated cell count less than 


ii.
**Protein concentration of less than





b.
The predominate cell is typically a neutrophil (25-65%) or macrophages (10-50%).  Lymphocytes typically account for less than 20% of the cells and eosinophils should account for < 5%.  

i.
**The presence of degenerative neutrophils is a sign of 






ii.
Septic peritonitis typically results in nucleated cells counts > 100,000 cells/ul.






iii.
Severely inflamed, ischemic, necrotic, or infarcted bowel will raise the nucleated cells count within hours (usually less than 100,000/ul).






iv.
In the acute stages, a ruptured viscous may result in normal or low nucleated cell counts (from sequestration and dilution).





c.
Serosanguinous peritoneal fluid can be from 





i.
Iatrogenic from skin or abdominal wall (does the fluid eventually flow “clear” through the cannula?)

ii.
**






iii.
Severe inflammatory lesions of bowel






iv.
Hemoabdomen





v.
Hitting the spleen 





d.
Bacteria


i.
**Monomorphic population of bacteria is consistent with 





ii.
A pleomorphic population of bacteria is consistent with mural damage or rupture.





e.
Plant material 






i.
Enterocentesis






ii.
Bowel rupture

iii. 
**How do I know the difference?





f.
Atypical cells






i.
Maybe indicative of neoplasia






ii.
Reactive mesothelial cells are often misconstrued as neoplasia. 





g.
Protein concentrations will be variably increased with most diseases of the peritoneal cavity.





i.
Protein increases before cell count with strangulating lesions.





ii.
Protein/nucleated cell count ratio of > 3 is purportedly consistent with proximal enteritis.



F. 
Ancillary diagnostic aides:  ultrasonography



1.
The addition of ultrasound examination to the workup of an acute abdomen in horses in the past decade has greatly improved diagnostic capabilities. Transabdominal ultrasonography takes practice. A 2 to 5 MHz curvilinear transducer is used which typically allows examination up to 20 cm deep to the abdominal wall.




2.
Visualization is greatly facilitated by removal of the hair and alcohol cleansing of the skin; however, clipping of hair is not necessary in all cases. 




3.
Complete review of transabdominal ultrasonography is beyond the scope of this course;  however here are some examples of its uses





a.
Identify large intestine location






i.  
Is bowel in the right location?  

· left dorsal displacement, right dorsal displacement






ii.
Colonic wall thickness

· colitis, right dorsal colitis





b.
Identify small intestine






i.
Is it distended?






ii.
Is it moving?   If no, may indicate obstruction.

· “Hair pin” turns or “U” turns of distended small intestine indicate obstruction.


iii.
**Wall thickness normally less than 
· enteritis causes thickened corrugated walls, that may be distended, but generally motility present

· strangulating or obstructive lesions cause edema with poor motility and with or without distension

· ileal hypertrophy or chronic inflammatory bowel syndromes cause thickened bowel that is not distended and has motility






iv.
Intussusception





c.
Peritonitis, adhesions





d.
Free gas of bowel rupture





e.
Kidneys, liver, spleen





f.
Masses



G.
Ancillary diagnostic aides:  gastroscopy




1.
Is primarily performed to rule out gastric ulceration or the presence of gastric squamous cell carcinoma.  





2.
A 3 meter scope is needed and is expensive.  





3.
Food must be withheld for 12 to 18 hours and water withheld for 4 to 6 hours.  



H.
Ancillary diagnostic aides:  abdominal radiography




1.
Is rarely performed in the mature horse.  





2.
Is most helpful for detecting sand in the ventral colons and rarely large radio-opaque enteroliths.





3.
Proximal abdominal radiographs may be helpful in ruling out a diaphragmatic hernia.



I. 
Miscellaneous diagnostic aides




1.
The feces can be tested for sand by placing manure in a rectal sleeve, diluted to liquid consistency with water and allowing the glove to sit for 30 minutes to see if sand settles into the fingers of the glove.





2.
The fecal egg count may provide supportive evidence of parasitism.


J.
Putting it all together:



1.
The information of each of the above diagnostic aides may or may not be helpful in determining the exact etiology, however, you must ask yourself,” does it all fit?”  Can you place the colic episode into one of the general pathophysiologic etiologic categories (i.e. obstruction, strangulation, infarct, colitis, enteritis, peritoneum), can you identify the anatomic source of pain, and can you determine if medical or surgical intervention is needed?   This final stage is the “art” of working up a horse with colic.  

Differentials for Obstruction 

Obstruction – Refers to occlusion of the lumen of the intestine without compromise to the associated blood supply.  Obstructions can develop in all portions of the gastrointestinal tract, and sometimes are functional obstructions (i.e., due to lack of propulsive intestinal muscle activity) rather than mechanical (i.e., obstruction of the lumen by dry ingesta or a foreign body or a stricture).  Clinical signs can vary from mild, intermittent signs of pain to severe unrelenting pain; the severity is related to the degree of obstruction and the amount of intestinal distention proximal to the obstruction.  

The most common of these conditions, based on anatomic location are: 
Stomach








Gastric impaction








Acute gastric dilation







Small Intestine


Ileal impaction


Muscular hypertrophy of the ileum



Intestinal adhesions

Small intestinal intussusception

Large Colon 







Pelvic flexure (large colon) impaction  

Large colon displacements







Sand impaction 








Enterolithiasis








Right dorsal colitis with strictures 


Cecum
Cecal impaction

Cecocolic intussusception

Cecal tympany

Small colon


Small (descending) colon impaction

	Obstructions Affecting the Stomach
	Key Facts

	Acute Gastric Dilation


Cause: Primary gastric dilation is presumed to be associated with the ingestion of highly fermentable feed (grass clippings, excess corn or grain). Secondary gastric dilation occurs due to the buildup of fluid from the small intestine because of ileus, obstruction of the small intestinal lumen, strangulation obstruction involving the small intestine, severe inflammation of the small intestine or occasionally with some large colon displacements that presumably impinge on the duodenum as it crosses dorsal to the base of the cecum.


Clinical Findings: Affected horses exhibit severe pain, have an increased heart rate (>80) and respiratory rate due primarily to pain and diaphragmatic pressure. If the dilation is secondary to a problem involving the small intestine, the animal may appear toxic, the peritoneal fluid may reflect intra-abdominal ischemia (increased WBC count and protein concentration), and distended small intestine may be palpable on rectal exam. In some cases regurgitation may occur immediately prior to rupture of the stomach. If rupture of the stomach occurs, in 75% of the cases the tear occurs along the greater curvature of the stomach.


Treatment: Relieve gas/fluid pressure with a stomach tube and then perform a physical examination to determine if the condition is primary or secondary. If the dilation is primary, the horse will no longer be painful. If the dilation is secondary to a small intestinal problem, the relief will be transient. If the stomach ruptures, the horse will abruptly stop showing signs of pain and then will deteriorate rapidly. Ingesta will be evident in the peritoneal fluid and euthanasia is indicated.    

                 Prognosis: Depends entirely on underlying cause.
	Occurs either with excessive gas build up in stomach or inability of gas/fluid to leave small intestine.

Severely painful, but not sick.  Stomach may rupture, so pass nasogastric tube if horse is painful.



	Gastric Impaction


Cause: Impaction of the stomach occurs rarely; when this condition occurs, it is due to grain overload or dry impacted ingesta.


Clinical Findings: The horse may show signs of moderate to severe pain. Most often these animals will not show evidence of systemic toxicity unless the grain overload has progressed to initiate the onset of acute laminitis. Horses with impacted ingesta in the stomach may be violently painful and require exploratory surgery.


Treatment: If pain continues in spite of analgesic therapy, the mass of grain/ingesta may need to be broken down at surgery by intragastric administration of 2-3 liters of water via a needle inserted through the stomach wall. The end of the needle can be redirected to infiltrate several parts of the mass, and then the mass is massaged. Post-operative care may include gavage of the stomach contents by instilling water into the stomach and draining it out through a stomach tube.

               Prognosis: Guarded to poor due to delay in diagnosis.
	Rare cause of colic.  Very difficult to diagnose; identified at surgery.




	Obstructions Affecting Small Intestine
	Key facts

	Ileal Impaction


Cause: Impaction of the ileum may occur because of feed impaction (average age 8 years) or far less commonly due to ascarid impaction after deworming in heavily infested 3-6 month old foals. Feed impactions involving the ileum occur most commonly in the Southeast and in parts of Europe. Although the condition has been associated with changes in feed, dry finely ground feed, and feed with a high fiber content (coastal Bermuda hay), a cause and effect relationship has not been proven. Also association with tapeworm infestation and irritation at the ileocecal junction.


Clinical Findings: Affected horses have an acute onset of pain that is mild to moderate in nature. Approximately half of the affected horses will have gastric reflux, whereas almost all will have reduced intestinal sounds and distended intestine on rectal exam.  Early on it will be possible to feel the impacted ileum. The impacted ileum is 5-8 cm in diameter, extending from right of midline at the cecal base obliquely downward and to the left ventral abdomen.  After 8-10 hours, the jejunum will distend with gas and the impacted ileum will be obscured.  At this point in the disease, nasogastric reflux will occur more commonly.


Treatment: Very early in the condition it may be possible to treat affected horses with mineral oil, analgesics, and intravenous fluids. In most cases, however, surgery is required to break down the impaction and massage it into the cecum.  Many surgeons prefer to inject carboxymethylcellulose into the lumen of the ileum, mix it with the impacted material and then move everything into the cecum.  Sometimes it is less traumatic to move the impacted mass proximally into the jejunum and remove the ingesta through an enterotomy.

             Prognosis: Good, with many clinics reporting better than 75%.


	Obstruction of ileum, common in Southeast

Association with Bermuda hay and tapeworms.

Often is difficult to palpate impaction late in disease

Treat medically if no reflux; surgical intervention otherwise

	Muscular Hypertrophy of the Ileum

              Cause:  Thickening of the smooth muscle in the wall of the ileum causes narrowing of the intestinal lumen and partial obstruction of the intestine.  This appears to be a relatively rare disease, with the underlying cause for the muscular hypertrophy remaining undetermined.

               Clinical Findings:  Affected horses may show signs of intermittent colic over days to weeks if the obstruction is partial, or may present similar to horses with ileal impaction or small intestinal strangulation obstruction.  The severity of pain depends on the degree of intestinal distention proximal to the obstruction.

                Treatment:  In most cases, surgeons elect to perform a jejunocecal anastomosis, thereby bypassing the affected ileum.  

                 Prognosis:  The prognosis is good if there has not been chronic distention of the small intestine, as post-operative ileus and adhesions are common in those cases.


	Uncommon condition

Difficult to differentiate from other small intestinal diseases

Bypass affected ileum

	Intestinal Adhesions


Cause: Adhesions initially form as fibrinous tags between loops of bowel. These fibrinous adhesions are removed under normal circumstances by fibrinolysis. If the fibrinolytic system is ineffective, the fibrinous adhesions are invaded by fibroblasts and the adhesions become fibrous. As the fibrous adhesions mature, they may produce kinks in the intestine, which can result in intestinal obstruction.  Adhesions also may create spaces through which intestine can become incarcerated. Adhesions usually are caused by previous abdominal surgery, parasite migration, abdominal abscesses, penetrating abdominal wounds, or serosal inflammation as occurs with proximal enteritis.


Clinical Findings: Horses with adhesions often have a history of a gradual onset of colic and weight loss, with pain occurring after eating and reflux may occur intermittently. Similarly, there may be transient episodes during which distended intestine can be felt on rectal exam. In one recent study of small intestinal surgery in horses with colic, adhesions which produced clinical problems occurred in about 20% of the horses after surgery and signs of colic developed within the first 60 days after surgery in nearly 3/4 of these horses.


Treatment: If the adhesions are still developing (less than 7-10 days old), they can be broken down rectally by “sweeping” the area. Otherwise, these fibrous adhesions must be transected, the involved segments of intestine removed, or the affected area must be bypassed by rerouting the flow of ingesta. Unfortunately, transection of the adhesion frequently results in formation of new adhesions. The two most commonly used treatments involve either the instillation of sterile 1% carboxymethylcellulose into the abdomen at the time of closure to coat the intestinal serosal surface or the systemic administration of heparin.

               Prognosis: Poor if the adhesions cause clinical problems within the first 60 days after surgery; good if the adhesions cause problems later. 
	Most commonly occur after small intestinal surgery.

First 60 days after surgery most critical

Variable clinical signs

Techniques to prevent formation



	Intussusception


Cause: Intussusceptions involve the telescoping of one segment of intestine into another (ileocecal, ileal-ileal, jejunojejunal). These tend to occur most commonly young horses (< 3 years old) and often in foals or weanlings. Intussusceptions sometime occur after deworming, abrupt dietary changes, and with ascarid or tapeworm infestations.


Clinical Findings: There are two clinical syndromes associated with ileocecal intussusception.  When the condition occurs in its acute form, the animal is severely painful, has reduced borborygmi, dilated small intestine on rectal examination, gastric reflux, and requires surgical intervention. Intermittent bouts of acute pain may occur over several days. When the chronic form occurs, the horses tend to be in poor physical condition, are mildly or moderately painful especially after eating, have a reduced appetite, and may have a low-grade fever. Peritoneal fluid from these horses may be normal.  In about 30% of horses with ileocecal intussusception it may be possible to palpate a tight tubular mass (the ileum in the cecum) in the upper right quadrant. Small intestinal intussusceptions have been identified in foals with transabdominal ultra-sonography, with the intussusception appearing as two concentric rings and an inner circular area.


Treatment: Surgery must be performed to remove the intussusception (jejunojejunal, ileal-ileal) and perform an anastomosis or an ileocecal bypass procedure (anastomosis of distal jejunum to the cecum). In approximately 50% of acute ileocecal intussusceptions it is possible to reduce the intussusception with traction. In contrast, reduction of the intussusception is possible in ~20% of chronic ileocecal intussusceptions. Therefore, in many of these cases the ileum either must be left invaginated into the cecum or removed through a cecotomy. The surgery is completed with a jejunocecal anastomosis.


Prognosis: Guarded prognosis for acute ileocecal intussusception, as necrosis of the distal ileal stump may result in septic peritonitis, abscessation, and adhesions. Good prognosis for chronic intussusceptions, but the post-operative recovery may be slow due to the chronic distention and thickening of the proximal bowel.


	Ileocecal intussusception may be acute or chronic, depending on degree of obstruction.

Can palpate the lesion in some horses; ultrasonography is helpful.

Surgical treatment necessary. 




	Obstructions Affecting the Cecum
	Key Facts

	Cecocolic Intussusception


Cause: Although no direct cause has been identified, the condition has been associated with tapeworm infestation of the cecum.  


Clinical Findings: Pain often appears to be moderate to severe in affected horses, and in one study the majority of horses were < 3 years of age.  A mass can be palpated in the right quadrant of the abdomen or the examiner may report an inability to locate the cecum.  The condition may be identified with ultrasonography.


Treatment: Surgical intervention is required, but is not always successful due to peritonitis, rupture of the cecum or an inability to reduce the intussusception.  The approach may require partial typhlectomy either after manual reduction of the intussusception, or through a colotomy incision.  

               Prognosis: Good to guarded depending on the duration of the disease and the amount of contamination at surgery.


	Condition of young horses; association with tapeworm infestation.  Difficulty identifying cecum on rectal exam.

	Cecal Impaction


Causes: Impaction of the cecum may occur due to ingestion of coarse feed, inadequate mastication (due to poor teeth), or insufficient water supply or reduced intake of water.  The condition has been associated with hospitalization, general anesthesia and other diseases requiring prolonged treatment with nonsteroidal anti-inflammatory drugs.


Clinical Findings: Most affected horses exhibit mild intermittent colic signs and have minimal systemic deterioration unless the impaction has a very prolonged course. The heart rate usually is only slightly increased, intestinal sounds usually can be heard and may be associated with signs of pain, presumably as intestinal muscles work against the obstruction. Peritoneal fluid values either are within normal limits or the total protein concentration may increase as the course becomes prolonged. Cecal impactions tend to occur in middle age horses (average age 8 years) and are more often associated with abrupt rupture than are impactions involving other parts of the intestinal tract.


Therapy: Aggressive medical therapy with intravenous and oral fluids, mild analgesics (nonsteroidal antiinflammatory drugs), and laxatives (psyllium methylcellulose) usually is successful. Horses should not be fed until the impaction has resolved.  Because spontaneous rupture of the cecum may occur (reported to be as high as 50% of cases), the client should be aware of the possibility of abrupt cecal rupture, and medical therapy must be aggressive.  If the impaction is nonresponsive to medical management, it can be approached via a ventral midline celiotomy with the horse under general anesthesia.  Some clinicians recommend that surgical removal of the impacting mass should be considered early, with typhlotomy, evacuation of the cecum, and jejunocolic anastomosis to bypass the cecum.

              Prognosis: Guarded, as spontaneous rupture may occur


	May occur as primary condition or as a complication of hospitalization. Association with NSAID therapy.

Tend to occur in horses ~ 8 yrs

Treatment either medically or surgically.  Risk of spontaneous rupture of impacted cecum.




	Obstructions Affecting Large Colon
	Key Facts

	Large Colon Impaction


Causes: Obstruction of the intestinal lumen may occur due to ingestion of coarse feed, inadequate mastication (due to poor teeth), insufficient water supply or reduced intake of water.  Impactions also may develop secondary to other intestinal diseases as the colon reabsorbs as much water as possible from the ingesta.


Clinical Findings: The most common sites for impactions are the pelvic flexure - left ventral colon region, and the junction between the right dorsal colon and transverse colon.  Most affected horses exhibit mild intermittent colic signs and have minimal systemic deterioration unless the impaction has a very prolonged course. The heart rate usually is only slightly increased, intestinal sounds usually can be heard and may be associated with signs of pain, presumably as intestinal muscles work against the obstruction. Peritoneal fluid values either are within normal limits or the total protein concentration may increase as the course becomes prolonged.


Therapy: Medical therapy with oral and intravenous fluids, mild analgesics (nonsteroidal antiinflammatory drugs), and laxatives (mineral oil, DSS, magnesium sulfate). Horses should not be fed until the impaction has resolved.  If the impaction is nonresponsive to several days of medical management, it can be approached via a left paralumbar laparotomy under local anesthesia or via a ventral midline celiotomy with the horse under general anesthesia. If performed via a flank approach, it is advisable to massage the mass inside the abdomen, lift the pelvic flexure to incision and inject with saline/DSS and massage. If the impaction is exceptionally large, it is advisable to approach it via midline.  It is the rare case that requires surgical intervention.

              Prognosis: Excellent.


	Pelvic flexure and left ventral colon involved

Mild, intermittent abdominal pain

Diagnosis by rectal palpation

Medical therapy 

Excellent prognosis

	Left Dorsal Displacement, Nephrosplenic or Renosplenic Entrapment


Cause: Movement of the pelvic flexure or the entire left colon over the renosplenic ligament. It has been theorized that colonic distention occurs, the spleen contracts in response to the pain, the gas-filled colon displaces dorsally, the spleen refills and “hooks” the displaced colon.  This has not been proven.


Clinical Findings: Affected horses generally exhibit mild to moderate abdominal pain or may have a prolonged course of intermittent painful episodes. The mucous membranes are normal and the heart rate is increased slightly. The pelvic flexure may be palpated over the ligament, bands of the left ventral colon may be palpated running dorsocranially to the left kidney, the spleen may be enlarged and displaced medially, and a paracentesis may produce blood due to splenic puncture. A gas filled colon between the kidney and spleen might be identified with ultrasonography.

               Treatment: There are four possible treatments for this condition. Some clinicians will restrict feed intake and see if the displacement will correct spontaneously as the colon empties. If the horse continues to show signs of pain, the horse can be treated with either nonsurgical or surgical techniques. The nonsurgical technique involves short-term anesthesia, laying the horse down on its right side, elevating the rear legs with a hoist, if available, and rolling the animal 360 degrees to free the colon from the spleen. Alternatively, the horse can be administered drugs like phenylephrine that cause contraction of the spleen, in an effort to dislodge the entrapped colon.  Finally, surgical intervention requires a midline approach, the edge of the spleen is retracted medially, and the colon is lifted up to free it. These displacements can reoccur postoperatively, but do infrequently. Recently laparoscopy has been used to ablate the renosplenic space, thereby preventing recurrence. Results with the nonsurgical technique suggest a success rate of ~70%. 


Prognosis: Excellent.


	Left half of colon over renosplenic ligament

Variable clinical signs

Treat conservatively, roll under short-term anesthesia, pharmacologically contract spleen to release colon. Or perform surgery

Excellent prognosis


	Right Displacement of the Large Colon


Cause: This condition occurs when the pelvic flexure becomes displaced laterally around base of cecum, and ends up near the diaphragm. This displacement is presumed to develop secondary to an initial impaction of the pelvic flexure, which then flexes on itself.  Accumulation of gas in the colon proximal to the obstruction then initiates the displacement.  The displacement often is complicated by a mild twisting of the colon near the base of cecum. Because the colon is trapped to the right of the cecum, it is termed a right displacement.


Clinical Findings: Affected horses exhibit variable degrees of pain depending on the degree of distention of the colon. In some horses the abdomen will be distended and tight due to the gas in the obstructed colon; these horses tend to show signs of moderate abdominal pain. In other horses, there is minimal abdominal distention and evidence of mild pain. Most horses have a slow development of systemic deterioration as the blood supply to the displaced colon usually is maintained. Rectal examination may reveal taenia of the colon running transversely across pelvic inlet and the examiner may not be able to identify the cecum or pelvic flexure. Horse with mild abdominal pain often can be managed medically.  The decision to perform surgery usually is based on the continued presence of pain and the abnormal rectal findings.


Treatment: Surgical intervention is required to locate the pelvic flexure, exteriorize and empty it if possible, relocate the left colon to its normal position by rotating it around the cecal base, and correcting the colonic volvulus if present. Manipulation may be difficult due to the amount and size of the colon that is involved. In most cases, an enterotomy is not required, but emptying the colon can facilitate correcting the displacement.


Prognosis: Very good, with most clinics reporting >75% survival.


	Left half of colon displaced around base of cecum.  Pelvic flexure ends up near diaphragm.

Variable clinical signs depending on distention.

May treat horses with mild pain conservatively; horses with continued pain require surgery.  

Very good prognosis.

	Right Dorsal Colitis resulting in stricture formation


Cause: Associated with nonsteroidal antiinflammatory drug therapy, usually at higher than recommended doses.  The condition can occur with normal dosages of phenylbutazone if there is insufficient water supply (i.e., concurrent dehydration).  The colon first ulcerates and then a circumferential stricture forms.  It is unclear why the ulceration is restricted to the right dorsal colon.


Clinical Findings: The most common clinical findings are colic, fever, diarrhea and signs of endotoxemia in horses with the acute form of right dorsal colitis.  Alternatively, horses may have a more chronic form of the disease in which weight loss, lethargy, anorexia, hypoproteinemia, and ventral edema are present.  The condition is identified by ultrasonographic evidence of a thickened, edematous right dorsal colon.


Treatment: Rest, discontinuation of the nonsteroidal antiinflammatory drugs, and feeding a complete pelleted diet may resolve many cases.  Meals should be small and frequent to reduce the mechanical load on the affected colon.  Some clinicians administer sucralfate, which binds to ulcerated mucosal tissue, and others treat affected horses with metronidazole for its antiinflammatory effects.  Neither has been critically evaluated.  Horses with severe pain may require surgical intervention to resect or bypass the affected colon.

Prognosis: Guarded

	Associated with NSAID therapy; can occur at regular dosage if dehydration present.

Acute and chronic forms; hypoproteinemia evident.  Ultrasonography important in diagnosis.


	Sand Impaction


Cause:  Horses on pasture in areas with sandy soils may consume sand as they eat pasture grass or hay, if it is fed from the ground.  The locations with the highest incidence of problems are South Carolina, Florida, California and other coastal regions.


Clinical Findings:  Horses may show signs consistent with mild abdominal pain or may exhibit signs of severe acute pain if the right dorsal colon/transverse colon region is completely obstructed.  The sand tends to accumulate in the right dorsal colon and the weight of the sand in that region may result in development of a large colon volvulus.  Most horses with sand impactions stretch out or spend time lying down, presumably to reduce the effect of the weight of the sand on the colonic mesentery.  In some horses the sand causes diarrhea, presumably by irritating the mucosa.  Sand may be palpable in the feces and will be evident if the feces are mixed with water and allowed to settle.  Peritoneal fluid often is normal; due to the weight of the sand in the colon, it may be easy to penetrate the colon during performance of the paracentesis.


Therapy:  If the degree of pain is mild, therapy is directed towards removing the sand and ingesta from the colon.  This is achieved through a combination of repeated administration of Metamucil in water via stomach tube, oral and intravenous fluids to increase fluids in the lumen of the intestine, and analgesics to control pain.  If pain is severe and unrelenting, surgery may be necessary to remove the sand from the right dorsal and transverse colons.  This is achieved through an incision in the large colon with the horse under general anesthesia.


Prognosis:  Prognosis for most horses with sand colic is good.  Complications may arise during surgery, however, as it is extremely difficult to remove the sand from the transverse colon region.  Prevention of the problem is vital.  This includes providing hay in hay racks, maintaining a good pasture, avoiding overgrazing pastures, and repeated prophylactic administration of Metamucil or similar products to horses at risk.

	Occurs in sandy areas

Variable degree of pain, depending on completeness of obstruction.

Sand may be identified in feces

Treatment method depends on severity of pain.

Good prognosis



	Enterolithiasis


Cause: Enteroliths are concretions composed of magnesium ammonium phosphate crystals around a nidus (wire, stone, nail, rubber fencing material, pieces of carpet). Enteroliths may occur singly or in groups.   Enterolithiasis occurs most commonly in the Southwest, California, Florida and Indiana.  There is a strong association between the condition and breed, with Arabians and Arabian-crosses being over-represented in horses that develop enteroliths.  Most affected horses are at least 10 years old. There is a suspected association with ingestion of alfalfa hay in the West, presumably due to the high concentration of magnesium in alfalfa.  This has not been proven.


Clinical Findings: Many horses have a history of recurring acute bouts of pain. Obstruction generally occurs at the transverse colon and when complete, pain is severe and distention of the colon proximal to the obstruction is marked. The horse’s heart and respiratory rates are increased though the mucous membranes remain pink. Rectally, the mass is rarely palpable as the transverse colon is cranial to cranial mesenteric artery.  Very often the enterolith can be identified on radiographs of the abdomen. The peritoneal fluid usually is normal unless the transverse colon becomes ischemic.


Treatment: Surgery is performed to decompress colon and cecum and then to remove the enterolith(s). An incision is made in the region of the diaphragmatic flexure to remove the enterolith from the junction of the transverse colon-right dorsal colon. If an enterolith has a flat side or a polyhedral shape, one should always check for additional enteroliths.


Prognosis: Better than 90% where enterolithiasis is common.


	Magnesium ammonium phosphate around nidus

Breed and geographic associations

Recurrent episodes or severe colic

Identified on radiographs

Surgery to remove stones




	Obstructions Affecting the Small Colon
	Key Facts

	Small Colon Impaction, Fecaliths, Foreign Body Obstruction


Cause: Dehydration of feces, inspissated fibrous fecal matrial, the presence of a foreign body.


Clinical Findings: Pain usually is mild to moderate, but may be severe if the obstruction is complete. Tympany of colon and cecum occurs secondarily to the obstruction and ileus results. It may be possible to feel the impaction during the rectal examination, but in most instances distention of the colon proximal to the obstruction (impaction) is felt. Foreign body impactions occur most often in young horses that eat rubber fencing, string, hay nets, etc.  Also very common in miniature horses for unknown reasons.  Impactions occur far more often in the fall and winter months.  Horses with small colon impactions may have diarrhea in addition to abdominal pain and 50% will have abdominal distention.


Treatment: It is possible to treat horses with small colon impactions medically with fluids, and laxatives; surgery is often indicated due to severity of pain and gas distention. Often surgical treatment includes massage to break down the impaction or an enterotomy to remove the obstruction if it is too hard or it is centered around a foreign body or fecalith.  A pelvic flexure enterotomy may be performed to remove ingesta proximal to the obstructed area.  The latter procedure is performed to ‘rest’ the affected area after the obstruction has been relieved.  Approximately 50% of horses with small colon impactions that have undergone surgery have positive fecal cultures for Salmonella, and diarrhea is the most common complication associated with this condition. Affected horses rapidly become toxic and require intensive medical therapy.


Prognosis: Very good, with the results of a recent case study indicating a survival rate of ~75%.
	Variable clinical signs, based on degree of obstruction

Foreign bodies in young horses; impaction common in miniature horses

Association with Salmonella in horses with small colon impaction.




Differentials for Strangulation 

Strangulating obstruction Refers to occlusion of both the lumen and the blood supply to the intestine.  Strangulation obstructions primarily occur in the jejunum, ileum, and large (ascending) colon. Depending on the specific condition, it may occur due to displacement and twisting of the intestine on its mesentery, or entrapment of the intestine in either a natural or acquired opening.  Clinical signs tend to be consistent with severe abdominal pain, although there are certain conditions in which clinical signs of depression are most common.  Horses with strangulation obstructions often become endotoxemic, hemoconcentrated, and dehydrated. 

The most common of these conditions, based on anatomic location are:

Small intestine

 Small intestinal volvulus




 


 Small intestinal incarceration






 


 Strangulation of small intestine by a pedunculated lipoma

Large intestine

Large colon volvulus

	Strangulating Conditions Affecting the Small Intestine
	Key Facts

	Small Intestinal Volvulus


Cause: Volvulus of the small intestine involves a twisting of the intestine around its mesentery. This results in obstruction of the intestinal lumen and interruption of the intestinal blood supply. The intestine becomes thickened initially as the venous drainage is occluded, bleeding then occurs into the intestinal wall and lumen, and eventually the affected bowel becomes ischemic. The cause is unknown.


Clinical Findings: Horses with volvulus show the classical signs of small intestinal strangulation obstruction (abdominal pain, reflux, poor tissue perfusion, reduced intestinal sounds, and distended small intestine on rectal exam).  The peritoneal fluid will change in color, cell count and protein content.  Metabolic acidosis is common.


Treatment: Surgical intervention via ventral midline celiotomy. If early in course, may require repositioning of intestine (reducing volvulus) and emptying gas/fluid from intestinal lumen. If the course of the disease is more prolonged (e.g., several hours), must resect affected intestine. As a general rule, surgeons will resect intestine if less than 50% total length of small intestine involved. Euthanasia indicated if >50% of small intestine is involved or if bacteria are free in peritoneal fluid, or if the horse is in severe endotoxic shock.

              Prognosis: Fair to good.


	Twisting of small intestine on its mesentery; 

Classically very painful.  Alterations in peritoneal fluid often reflect condition of intestine.

Surgery necessary, usually with resection and anastomosis.


	Small Intestinal Incarceration


Cause: Entrapment of the intestine through a mesenteric rent, inguinal ring, or epiploic foramen.


Clinical Findings: Clinical signs and physical exam findings will be similar to those for a volvulus except for stallions with an inguinal hernia.  In these cases the testicle on the affected side will be enlarged, swollen, cold and painful; intestine will be palpable entering the inguinal ring on rectal exam. Frequently, inguinal hernias occur after breeding a mare, a fall or strenuous exercise.  Epiploic foramen entrapments tend to occur in horses older than 8 years of age. Ileum or distal jejunum usually is involved in the incarceration. Presumably this is due to progressive motility of the intestine and the fact that the ileum is restricted in its movement by its attachment to the cecum.


Treatment: Surgery is performed to remove entrapped intestine and perform a resection and anastomosis, if the intestine is devitalized. This will require both a ventral midline and an inguinal approach for inguinal hernia repair. Generally these horses are extremely ill preoperatively and require administration of hypertonic saline and balanced intravenous fluids preoperatively, large volumes of intravenous fluids postoperatively, antibiotics, nonsteroidal anti-inflammatory drugs, and close monitoring for ileus post-operatively.


Prognosis: Fair for most conditions, but high survival rates can be achieved if the conditions are recognized and surgery performed early.  In one study, survival time after surgery to remove devitalized small intestine was 4 years.  The most common complications are recurrent colic due to adhesions, post-operative ileus, incisional infection or hernia.


	Entrapment of distal jejunum/ileum.

Males – consider inguinal hernia.  Horses >8 yrs – consider epiploic foramen entrapment.

Surgery necessary, plus intensive care post-operatively.



	Pedunculated Lipoma


Cause: A pedunculated fatty tumor, which arises from mesenteric adipose tissue on a pedicle, and wraps around the intestine causing strangulation obstruction.


Clinical Findings: Pedunculated lipomas generally cause colic in horses over 12 years of age, and appear to occur more commonly in geldings.  Clinical signs may be confusing as many horses show more signs of depression rather than severe pain.  Gastric reflux may occur, intestinal sounds are often absent, and distended small intestinal loops are usually palpable on rectal examination. The lipoma is rarely palpated.


Treatment: Surgery must be performed to resect the lipoma, and free the intestine from the pedicle. The ischemic intestine is resected and an anastomosis performed. Because the ischemic intestine is limited to the portion that was strangulated by the lipoma, the prognosis usually is good. The most common complications are ileus and adhesions. 

              Prognosis: The long term survival rate for affected horses is 50%.


	Strangulation of small intestine by tumor on a stalk.

Generally affected horses >12 yrs old.  Clinical signs can be quite variable (depression)

Surgery necessary to resect affected intestine.


	Strangulating Conditions Affecting the Large Colon
	Key Facts

	Large Colon Volvulus

           Causes: Volvulus of the large colon occurs near the attachment of the colon to the cecum. Although the condition often is termed a “torsion,” the fact that the  colon twists on the mesentery between the dorsal and ventral colons makes it a volvulus. It is presumed that movement of the dorsal colon either medially or laterally and downward causes the colon to twist. Presumed to be associated with disproportionate amounts of gas within parts of colon, though this is unproven. Often associated with impending or recent parturition, a grass diet and/or highly fermentable feeds. If the volvulus is <270 degrees, there may be obstruction of bowel lumen without tissue ischemia. If 360 degrees or greater, the condition produces strangulation obstruction of the colon. Large colon volvulus most often occurs in broodmares ~8 years old, and classically occurs approximately 3 months after foaling.


Clinical Findings: Onset of colic associated with volvulus is sudden, the colon becomes enlarged and the mesentery between dorsal and ventral colons feels edematous on rectal exam. When the volvulus results in strangulation obstruction, pain is severe and often nonresponsive to any analgesics. Most of these strangulating conditions involve the entire colon with the twist occurring at the base of the cecum or the origin of the transverse colon. The heart rate increases, there is rapid deterioration of the animal and poor peripheral perfusion. Marked abdominal distention is usually present. Gastric reflux also may be present if abdominal distention is severe enough to prevent gastric emptying.

              Treatment: Immediate surgery to correct the volvulus and remove affected bowel if necessary. The surgeon must enter the abdomen quickly, exteriorize the pelvic flexure and reposition the colon. May need to resect the affected portion as thrombosis occurs in the submucosa and muscularis mucosae. This response to volvulus severely limits colonic viability after surgical correction of the volvulus. Because there is a recurrence rate of ~15% in brood mares, many surgeons elect to perform a colopexy procedure or remove half of the large colon in brood mares on their second volvulus. The colopexy procedure reduced recurrence rate to <5%, and 80% of the mares that were pregnant at the time of the colopexy procedure foaled normally.


Prognosis: Poor nation-wide. Exceeds 80% in practices near large brood mare farms.


	Twisting of large colon near ceco-colic junction.  Tends to occur in broodmares with foals at side.

Severely painful and distended.

Surgery required. Survival rate directly related to duration before surgery.  Recurrence of condition is a problem.


Differentials for Nonstrangulating Infarction

Nonstrangulating infarction Refers to a condition in which blood flow is reduced to a portion of intestine, either small intestine or large colon.  The end result is infarction of tissue without displacement or incarceration of the intestine.  This condition appears to be less common now than when parasite control was inadequate. 

	Nonstrangulating Infarction 


Cause: Either due to thromboembolism from strongyle larvae-induced damage to the cranial mesenteric artery or one of its branches (ileocecocolic artery) or a local low blood flow state in intestinal wall causing insufficient delivery of blood to the intestine. Thought to be secondary to parasitism but may also occur after gastrointestinal surgery, especially after large colon volvulus .


Clinical Findings: There appear to be two forms of this disease.  Chronic intermittent dull pain may occur in some horses without evidence of intestinal obstruction. Affected horses periodically are depressed and there may be deterioration of the systemic circulation. In other horses, there may be complete infarction with or without evidence of a thrombus.  These horses may become very painful and have distended colon on rectal examination.  Paracentesis may produce fluid with very high (> 200,000) WBC count and many RBC.


Treatment: Symptomatic relief with analgesics and intravenous fluid replacement, and larvicidal therapy with appropriate anthelmintic drugs. Heparin and/or aspirin have been suggested but the number of cases seen is so small that it is difficult to determine whether or not these treatments are efficacious.

               Prognosis: Guarded to poor, depending on the amount of intestine involved.


	Thromboembolism

Acute or chronic

Peritonitis




Differentials for Enteritis and Colitis

Enteritis and colitis refer to inflammatory conditions of the small intestine and large intestine, respectively.   Horses with acute enteritis or colitis can appear to be as intensively painful as horses with surgical obstructions.    Additional cardinal signs of inflammatory lesions are fever, endotoxemia, and depression. The acute pain is due to intestinal wall inflammation, edema and in severe cases, necrosis or infarction.  Pain is also associated with fluid and gas accumulation (and thus distension) in the intestinal lumen secondary to ileus and hypersecretion.    Cardinal clinical findings with enteritis are fluid distended loops of small intestine on rectal examination and gastric reflux.  The classic clinical sign of colitis is diarrhea, but with local inflammatory lesions of the large colon, diarrhea may not develop.  

Enteritis  results in ileus and hypersecretion of the small intestine, causing fluid distended loops of small intestine, retrograde fluid build up in the stomach and acute pain from small intestinal and gastric distension.  There really is only one differential for acute enteritis in the adult horse:

	Proximal Jejunitis; Anterior Enteritis (enteritis)


Cause:  This disease syndrome is characterized by ileus, nasogastric reflux, and the propensity for development of laminitis. The cause is unknown, though some clinicians have suspected that clostridial or salmonella organisms may be involved.  There appears to be a higher prevalence of the disease in horses on grain or pelleted diets.


Clinical Signs: Initially affected horses exhibit signs of acute abdominal pain similar in magnitude to those with a strangulation obstruction.  A low-grade fever and clinical signs of dehydration and endotoxemia are common.  Usually there is voluminous gastric reflux, which in some cases is orange in color, and moderate distention of small intestine on rectal exam. Several hours after removing excessive gastric reflux, the signs of pain are replaced by depression. Peritoneal fluid may be sanguinous and generally contains increased protein content (> 3 gm/dl) but a normal to mildly increased WBC count.  Peripheral leukocytosis and toxic left shift occur in some cases.   Transabdominal ultrasound examination reveals fluid distended loops of small intestine with thickened corrugated walls.   It can be very difficult to distinguish horses with this disease from those with ileal impaction or small intestinal strangulation.


Treatment: Intravenous fluids and removal of reflux are mainstays of therapy. Because the propensity to develop laminitis is high (~25% of cases), therapy for acute laminitis also is instituted. Some horses will have gastric reflux for only a few hours and some will have reflux for 7-10 days.  Most clinicians treat affected horses by removing the gastric reflux several times per day, providing IV fluids to meet losses, mild analgesics (low dose fluxinixin meglumine), Endoserum and/or polymyxin B, and antibiotics (the latter treatment is controversial).   CRI of lidocaine may be helpful for its analgesic, prokinetic and anti-inflammatory effects.  Other clinicians elect to take the horse to surgery early to decompress the small intestinal contents into the cecum.  Affected horses should be held NPO until reflux subsides.  The diet is then gradually re-introduced.  

            Prognosis:  With approximate therapy, the prognosis is generally good.  The most frequent complications are secondary colitis, thrombophlebitis, and laminitis. 


	Key Facts
Fever

Gastric reflux

Acute pain followed by depression

Endotoxemia

Dehydration

Distended loops of small intestine

Leukocytosis with left shift

High peritoneal fluid protein concentration

Treat with fluids, decompress, treat for endotoxemia

Keep NPO until reflux stops, then gradually re-introduce feed




Differentials for Colitis

Colitis is inflammation of the colon wall.  The cardinal clinical sign of colitis in the adult horse is diarrhea.  The severity of the diarrhea depends on the etiology and the extent of colon damage.   Essentially all of the differentials for acute diarrhea appear very similar clinically.  Fever and endotoxemia are common if colonic damage is widespread.   Signs of colic may be intense to the degree that it mimics surgical obstruction.  In some cases, horses will act intensely painful before the onset of diarrhea, thus making the diagnosis of colitis difficult.  Gastric reflux may rarely develop if ileus is widespread, thus a nasogastric tube should be passed on any horse with clinical signs of colic.  Pain associated with colitis is the result of gas-distended or impacted large intestine or cecum, hypermotility or ileus, and intestinal wall edema, inflammation, or infarction.   Many of the conditions listed below result in protein loss through the inflamed colon wall, and thus dependent edema may be an additional clinical sign.   If diarrhea is severe, signs of hypovolemic shock will ensue.   


The clinicopathologic findings with acute colitis tend to be similar for most of the causes listed below:  neutropenia with a left shift, the presence of toxic neutrophils, metabolic acidosis, azotemia, hypoproteinemia, hyponatremia, hypochloremia, and hypokalemia.   Transabdominal ultrasound may reveal thickened colon or cecal wall.  Analysis of peritoneal fluid typically reveals a normal nucleated cell count and normal to mildly increased protein concentration.  Peritonitis can develop if mural edema or inflammation is severe and luminal bacteria translocate.  Peritonitis may also indicate the presence of infarcted intestine.  

Common causes of Acute Colitis in Adult Horses


Salmonellosis


Potomoc Horse Fever


Clostridium difficile or Cl. perfringens


NSAID toxicity


Cyathostomes


Antimicrobial use


Sand ingestion


Colonic or cecal or small colon impaction 

Diet change or grain overload

Less common causes of Acute Colitis  in Adult Horses


Blister beetle toxicity


Colitis X
	Differentials for Colitis
	Key  facts

	Salmonellosis


Cause:  There are more than 2500 serotypes of Salmonella.  The most common serotype isolated from horses with diarrhea is S. typhimurium.  There is no enteric host adapted species of Salmonella in the horse, though approximately 1 to 17% of healthy horses will shed Salmonella in their feces.   Several factors influence infectivity:  serotype, exposure dose, and host immunity. Younger, older, and sick horses are more susceptible.  Other risk factors include stress, hospitalization, diet change, surgery, anesthesia, and antibiotic use.  Transmission is fecal-oral, with infection resulting in intestinal wall inflammation, hypersecretion, ulceration, and protein and electrolyte loss.  The resulting intestinal inflammation impairs the mucosal barrier allowing luminal endotoxin to be absorbed.  Foals are more likely to be septicemic subsequent to enteric salmonellosis than are adults.


Clinical Signs:   The most common signs of salmonellosis are fever, diarrhea, and endotoxemia. Diarrhea may be absent in the prodromal stages or if colonic inflammation is focal.   Signs of pain range from anorexia and depression to intense violent pain that mimics surgical obstruction. Intestinal sounds may be increased to absent.  Dependent edema develops if protein loss is excessive.   Salmonellosis is sometimes associated with cecal, colonic and, especially, small colon impactions.   Rarely, salmonella can infect the small intestine wherein pain is associated with small intestinal distension and gastric reflux.  Laminitis, coagulopathy, and thrombophlebitis are common complications.  


Diagnosis:  Intense neutropenia, a left shift, toxic changes within neutrophils, azotemia, hypoproteinemia, metabolic acidosis, and electrolyte loss are expected clinicopathologic signs of acute salmonellosis.    Diagnosis is confirmed by identification of salmonella by bacterial culture or PCR of feces, tissue (intestine, GI lymph nodes) or body fluid (especially blood culture in foals).    Typically if at least 5 fecal cultures or 3 PCRs are negative, salmonellosis is considered unlikely.


Treatment:  The most important treatment for Salmonellosis is fluid therapy.  Dehydration, electrolyte loss, and acidosis need special attention.  Severe hypoproteinemia may necessitate the use of plasma or hetastarch therapy.   Protection against endotoxemia may be accomplished through judicious use of NSAIDS (especially flunixin meglumine), antisera to endotoxin, and polymixin B.  Oral antidiarrheals may or may not be helpful and include bismuth subsalicylate, smectite, probiotics, and pysllium.  Use of antimicrobials is generally not recommended unless there is evidence of extraintestinal infection, it’s a foal less than 3 months of age, there is severe or persistent neutropenia, or there is concurrent disease that warrants antimicrobial use.    


Horses may shed salmonella in their feces for days to months.   Positive horses should be isolated while shedding.


Prognosis:  The mortality rate is variable.  Horses with severe diarrhea, excessive protein loss, intense colic, extra-intestinal infection, and coagulopathy have a poor prognosis.  


	Fever 

Diarrhea

Colic

Endotoxemia

Dehydration

Edema

Neutropenia

Left shift

Toxic neutrophils

Diagnosis by culture or PCR of feces

Treatment with fluids, NSAIDS

 Treat for endotoxemia

Antibiotic therapy controversial




	Potomoc Horse Disease, Equine monocytic ehrlichiosis


Cause:  Potomoc Horse fever is caused by infection with Neorickettsia risticii, a rickettsial-like organism that has a trophism for leukocytes and enterocytes.  N. risticii is carried by flukes that infest snails, thus horses grassing pastures near freshwater during warm seasons are susceptible.  It appears that PHF is mostly transmitted by ingestion of the vector, but may be a direct fecal-oral route of infection.  


Clinical signs:   Infections may be subclinical or signs and clinical pathology may appear as they do for Salmonellosis.   Abortion may occur.  


Diagnosis:  Within 4 to 10 days of onset of clinical signs, infected horses experience a large rise in serum titer.  A PCR can be used to detect the antigen in blood or feces.  


Treatment:   Oxytetracycline (6.6 mg/kg IV q 24 hours for 5 days) is the drug of choice for PHF.  Additional supportive care for fluid, protein, and electrolyte loss and endotoxemia and laminitis is usually indicated.  


Prognosis:  The most frequent complications are laminitis and abortion.  There are several vaccines available for PHF, but their efficacy is yet to be determined.  


	Clinically appears similar to Salmonellosis

Diagnosis with titers, PCR on blood or feces

Treat with tetracycline

	Clostridium perfringens and Clostridium difficile


Cause:  Clostridial organisms are gram positive spore forming anaerobic rods that may be considered normal intestinal flora.   Clostridium can overgrow and colonize the colonic mucosa during stress, immunosuppression, or changes in normal flora as a result of antimicrobial therapy.  Clostridium elaborates toxins that cause enterocyte damage and increased intestinal permeability.  


Clinical signs:  are  similar to those observed for Salmonellosis


Diagnosis:  Definitive diagnosis can be difficult but should be suspected if the organism can be cultured from feces.   However, identification of the either toxin A or B from the feces by ELISA, cytotoxin assay, or PCR is considered superior diagnostic evidence of infection with a pathogenic strain.  


Treatment:   If infection is associated with antimicrobial use, that class of drugs should be discontinued.  Metronidazole (15 mg/kg PO q 8 to 12 hours) is the first-line antibiotic used in most cases of superinfection with Clostridial species.  Additional supportive care for fluid, protein, and electrolyte loss and endotoxemia and laminitis is usually indicated.  


Prognosis:   The mortality rate is high. 


	Clinically appears similar to Salmonellosis

Diagnosis by identification of toxin in feces

Treatment with metronidazole

	Nonsteroidal anti-inflammatory drug toxicity


Cause:  NSAIDs cause mucosal ulceration through inhibition of cyclo-oxygenase and suppression of intestinal prostaglandins, which are critical for maintenance of normal blood flow and mucosal health.   Colonic damage is reported to most commonly occur when excessive doses (> 8.8 mg/kg per day) are given in the face of water deprivation, however, NSAID toxicity may also occur at “recommended” doses.  NSAID toxicity is most commonly associated with use of phenylbutazone.  


Clinical signs:  appear similar to Salmonellosis.  The right dorsal colon is most sensitive to NSAID toxicity, and thus focal colitis may not result in sufficient colonic damage for diarrhea to ensue.   With chronic NSAID toxicity, fibrosis may develop in the right dorsal colon, with subsequent stricture formation.  


Diagnosis:  A presumptive diagnosis is usually based on the clinical signs and a history of recent NSAID use and elimination of other etiologies.  Gastric ulceration and renal papillary necrosis may accompany right dorsal colitis.   Ultrasonographic evidence of right dorsal colitis is supportive evidence.  


Treatment:  General supportive care for colitis and discontinuation of NSAIDS are indicated.  Elimination of hay and grain from the diet and exclusively feeding a completed pelleted ration may reduce the mechanical load on the colon.  Corn oil (1 cup q 12 to 24 hours) can be added, as well as pysllium mucilloid (5 T q 12 to 24 hours) to increase production of anti-inflammatory short chain fatty acids.  Use of synthetic prostaglandins, such as misoprostol ( 2 ug/kg PO q 8 hour) may be


	Clinically appears similar to Salmonellosis

Right dorsal colon, kidneys and stomach most sensitive

Supportive treatment

Avoid NSAIDs

Psyllium, corn oil, sucralfate, metronidazole and pelleted rations may be helpful


	beneficial.  Although sucralfate requires an acidic environment to optimally bind to ulcerated mucosa, there is evidence in people that its use (22 mg/kg PO q 6 hours) may be beneficial for colonic ulceration.  Metronidazole (15/ mg/kg PO q 8 hours) may provide additional anti-inflammatory effects.  


Pain management is often one of the largest obstacles in horses with NSAID toxicity, especially if laminitis develops.  Little is known about COX2 specific drugs in horses.  Butorphanol may be used intermittently (0.05-0.1 mg/kg IM or IV) or as a CRI (0.1 mg/kg IV loading dose, followed by CRI of 13.2 ug/kg/hour).  Lidocaine CRI (loading dose of 1.3 mg/kg over 5 minutes followed by 0.5 mg/kg/min infusion)  may also be used for intense pain.  Uncontrollable pain may indicate that an exploratory celiotomy is warranted for resection or bypass of the right dorsal colon.  


Prognosis:   is guarded.  Complications include laminitis, colon rupture, infarction or stricture.


	

	Cyathostomiasis


Cause:  Approximately 50 species of small strongyles exist and many are highly resistant to anthelmintics.  The population dynamics of cyathostomes is complex.  Once L3 are ingested, they migrate into the mucosa of the cecum and colon where they mature to L4 and exit back into the lumen to complete their life cycle in 5 to 6 weeks, or they encyst and remain as hypobiotic L3 for months to years.  


Clinical signs:   may appear acute or chronic, mild or severe, and similar to Salmonellosis. 

               Diagnosis:  In severe infestations, larvae may be seen in feces or fecal egg counts may be high.  


Treatment:   Benzimidazole resistant strains are widespread.  Currently, only 2 products are licensed for their larvicidal properties:  fenbendazole (Power PackTM 10 mg/kg PO q 24 hours for 5 days) and moxidection (QuestTM).    Effective therapy is considered at least a 90% reduction in the fecal egg count within a week of treatment.  


Prognosis:  variable


	Clinically appears similar to Salmonellosis when acute and severe

Fecal egg count

Powerpack or Quest

	Antimicrobial induced colitis


Antimicrobial use can disrupt the normal intestinal flora in horses.  Lincomycin should never be used in horses.  Essentially any antimicrobial agent is capable of inducing colitis, however antimicrobials that are most frequently associated with colitis in the adult horse are erythromycin, ceftiofur, tetracycline, ampillicin, metronidazole, neomycin, and  trimethoprim sulfas.  Use of probiotic agents has not been shown to prevent antimicrobial induced diarrhea in horses.  


	Clinically appears similar to Salmonellosis 

	Sand 


Chronic ingestion of sand can lead to colonic mucosal irritation and alternations in motility that can result in either signs of acute obstruction or signs of low-grade colic and “cow-pattie” consistency feces.  For more information, see sand ingestion in nonstrangulating obstructions.  
	Cow pie feces

Weight loss

Low grade colic

	Impactions


Impaction of the large colon, cecum, and especially the small colon are often accompanied by mild to moderate diarrhea. In these cases, it is uncertain either colitis was the initial event (leading to altered motility, spasm, and impaction) or if it developed secondary to stagnant bowel from the presence of an impaction.  For more information, see impactions in nonstrangulating obstructions.


	Always rectal the horse with diarrhea that also is colicky


	Diet change and grain overload


Rapid changes in diet or excessive grain ingestion can result in rapid fermentation in the gut, lactic acidosis, and intestinal wall inflammation.  Clinical signs of colitis, enteritis, and endotoxemia may not develop for hours to days after ingestion of excessive concentrate, thus if it is known that a horse has “engorged” on concentrates, prophylactic treatment with gastric lavage, cathartics (mineral oil), NSAIDs and anti-endotoxin agents (antisera or polymixin B) is immediately warranted.  Laminitis is a common complication.
	Always prophylactically treat horses with mineral oil and for endotoxemia when they have consumed excessive grain

	Blister Beetles


Cause:  Blister beetles (Epicauta spp.) contain the toxin, cantharidin, which is a mucosal irritant.  Accidental ingestion of blister beetles most commonly occurs in horses consuming alfalfa hay.  Ingestion of four to five beetles can cause clinical signs within hours.


Clinical signs:  Because cantharidin is a mucosal irritant, clinical signs reflect oral (salivation), gastrointestinal (colic and diarrhea), and urinary tract (hematuria, stranguria) ulceration. In addition to clinical and clinicopathologic signs of colitis, hypocalcemia may be severe and result in signs of tetany and bizarre behavior.  


Diagnosis  is suspected in hypocalcemia horses with oral, gastrointestinal, and urinary ulceration that are consuming alfalfa hay.  Cantharin can be detected in gastric contents and urine.  


Treatment:  There is no specific antidote.  Treatment is supportive.  Use of mineral oil may be useful to evacuate beetles from the intestinal track.  


Prognosis:  is poor, with a mortality rate of about 50%.

	Alfalfa hay

Cantharidin causes mucosal ulceration

Colic, diarrhea, stranguria

Hypocalcemia

Supportive care

	Colitis X


Colitis X is a term typically used to described horses with acute intense colitis of unknown etiology that rapidly progresses to death, often within hours of onset of clinical signs.  Post mortem findings often are limited to severe colonic edema and pseudomembranous colitis.  


	Sudden death with colonic edema with no known etiology


Differentials for Peritonitis

Peritonitis  is an inflammatory condition of the mesothelial lining of the peritoneal cavity.  It may be acute or chronic, septic or nonseptic, and secondary to infection, trauma, chemical, parasitic, visceral disease, abdominal surgery or neoplasia.  

Common Causes of Septic Peritonitis


Strangulated or infarcted intestine


Ulcerative or severely inflamed intestine or stomach


Abdominal trauma


Abdominal (lymph node, liver, spleen, intestinal wall, renal) abscess


Ruptured viscus (stomach, cecum, intestine, uterus, rectum)


Post operative (celiotomy, laparotomy, castration)


After a percutaneous trocharization or enterocentesis


Foreign body ingestion and intestinal perforation 


Dystocia and uterine/vaginal trauma with foaling or breeding


Septicemia and hematogenous spread (strangles, R. equi)


Parasitic migration

Common Causes of Nonseptic Peritonitis


Strangulating obstruction 

Abdominal trauma


Uroperitoneum


Abdominal neoplasia


Obstructive cholelithiasis


Hepatitis


Hemoabdomen

	Peritonitis

             Clinical signs:   The most common clinical signs of peritonitis are fever, depression, anorexia, endotoxemia, mild diarrhea, and low-grade colic.  Affected horses may be reluctant to move and splint the abdominal muscles.  If peritonitis is secondary to intestinal disease, pain may be more intense, depending on the etiology of the intestinal disease. 

              Diagnosis:  Although a definitive diagnosis of peritonitis depends on demonstration of an abnormally increased nucleated cell count and protein concentration in the peritoneal cavity.  Ancillary diagnostics include a CBC, fibrinogen concentration, serum creatinine, electrolytes, protein, liver enzymes and bile acid concentrations, peritoneal fluid cytology and culture, rectal and transabdominal ultrasonographic examination.  The nucleated cell count and protein concentration vary widely with peritonitis.  Nucleated cell counts in the peritoneal fluid of normal ponies post celiotomy, may remain above 50,000 cells/ul for several days; however, cells should appear nondegenerative.  The CBC and fibrinogen concentrations may assist in estimating the onset.  Acute peritonitis typically is exemplified by neutropenia with a toxic left shift and a normal fibrinogen concentration.  Creatinine concentration will assist with assessment of hydration.  Septic peritonitis often results in protein and electrolyte loss.  


Rectal examination should include careful palpation of intestinal serosa surfaces.  Horses with intestinal rupture will often have palpable crepitus as a result of free gas in the intestinal wall or peritoneal cavity.   Special attention should be addressed to identification of masses and impacted or distended intestine.  Transabdominal ultrasound examination often does not definitively identify the cause of the peritonitis, but may be helpful in identifying masses or abnormal intestine that was not palpable per rectum.   


Treatment:  If gastrointestinal rupture has been confirmed by abdominocentesis, euthanasia is recommended.  Otherwise, treatment should consist of antimicrobial and anti-inflammatory therapy, correction of dehydration, acidosis, electrolyte and protein loss, and treatment of endotoxemia.    Antimicrobial therapy may be warranted even if septic peritonitis can not be confirmed cytologically until a definitive etiology for the peritonitis can be determined, or until resolution of clinical signs.  


Antimicrobial therapy is ultimately directed toward individual culture and sensitivity results.  However, until such results are available, broad spectrum antimicrobial therapy is warranted and typically consists of intravenous treatment with B lactams and aminoglycosides or enrofloxacin.  Anaerobic coverage is usually proved by metronidazole therapy.  


Percutaneous abdominal lavage is a controversial treatment for peritonitis in horses.  However, if attempted, a large bore Foley catheter or thoracic trochar (28 french) is inserted to the right of the midline in the standing sedated horse with the aide of local analgesia.   The catheter is secured in place with a purse string suture pattern around the tube’s entrance site and a Chinese finger trap around the tube.   A large volume (10 to 20 L) or warm polyionic isotonic fluid is instilled through the catheter by gravity flow.   The fluid is then allowed to drain.  Walking the patient may assist drainage.  The abdomen may be lavaged once to twice daily  for 3 to 5 days.   The catheter should be “plugged” with a syringe in between lavages and further secured to the abdomen with elastic adhesive tape.   Use of heparin (40 IU/kg SQ or IV q 8 to 12 hours) has been inconsistent in preventing intra-abdominal adhesion formation.  


If colic is nonresponsive to analgesia, an exploratory celiotomy is warranted.  However, access to all areas of the peritoneal cavity is limited in the horse, thus often the etiology of the peritonitis can not be identified with an exploratory celiotomy.  However, often a celiotomy is useful in identification and surgical treatment  of the underlying cause (i.e. infarcted or necrotic bowel removal, removal or drainage of an abscess) or for obtaining biopsies and/ or cultures.  Celiotomy facilitates peritoneal lavage and placement of a lavage catheter for additional post-operative lavage.  Instillation of carboxymethyl cellulose into the lavage fluid at surgery may help reduce the formation of adhesions.  


Prognosis is variable and depends on the underlying etiology.  Laminitis and the formation of intra-abdominal adhesions are common complications.  


	Key  facts
Fever

Depression

Low-grade colic

Splinted abdomen

Reluctance to move

Abdominocentesis

CBC and fibrinogen help confirm inflammation and give hint of duration

Hypoproteinemia may occur

Rectal examination and ultrasound examination are indicated

Culture peritoneal fluid to guide therapy

B lactam with aminoglycoside or enrofloxacin if septic

Metronidazole for anaerobes

Fluids, NSAIDs, treatment for endotoxemia 

Abdominal lavage and use of heparin controversial

Exploratory celiotomy may be indicated if painful or there is lack of response to therapy

Adhesions are a major long term complication




Differentials for Low-grade Chronic or Intermittent Recurrent Colic


Many of the causes of acute pain, can also cause chronic recurrent or intermittent pain.  The most common pathophysiologic mechanism for low-grade chronic or intermittent recurrent pain is incomplete obstruction of intestine (or less commonly, the biliary or the urinary tract).  Chronic progressive intestinal inflammation leading to mucosal ulceration, mural thickening, or stricture is another common cause of recurrent colic.   The approach to evaluation of the horse with chronic or recurrent colic is essentially the same as for horses with acute onset of pain, but with special attention to the ruling in or out the differentials listed below.   Most horses with chronic colic will receive an extensive physical examination, have a rectal examination, and a CBC, serum biochemical profile, and peritoneal fluid will be evaluated.  Gastroscopy, fecal examination for sand and parasites, and a transabdominal ultrasound examination may also be performed.    The definitive cause of pain is identified in less than half of horses with chronic intermittent colic, despite extensive diagnostics (including celiotomy).    Most of these differentials have been discussed earlier.  

Causes of low-grade chronic or intermittent recurrent colic:  partial luminal obstructions
Chronic colon displacement



Enterolith



Chronic or intermittent intussusception (small intestine or ileal-cecal or cecocolic)



Intra-abdominal adhesion



Stricture



Intra-abdominal abscess or neoplasia



Sand ingestion



Intestinal foreign body


Diaphragmatic hernia



Inguinal hernia

Causes of low-grade chronic or intermittent recurrent colic:  chronic progressive mural inflammation and/or damage



Gastric ulcers



Inflammatory bowel syndrome 

Chronic colitis, especially right dorsal colitis with subsequent stricture formation



Intestinal lymphosarcoma



Parasitism



Ileal muscular hypertrophy

	Miscellaneous Conditions Causing Chronic Colic
	Key  Facts

	Gastric Ulcers

                 Cause:
  The exact cause of gastric ulcers in horses in not known.  There are reports that as many as 50% of asymptomatic foals and 80% of racing Thoroughbreds have gastric ulcers. The severity and number of gastric ulcers is not always related to the severity of the clinical signs.   Stress apparently plays a major role in gastric ulceration in horses.  Unlike other species, Helicobacter spp. infection has not been clearly demonstrated in horses with gastric ulcers. 


Clinical signs:  of gastric ulcers tend to be those associated with low-grade pain, such as poor appetite, weight loss, stretching and pawing.  Adult horses rarely “roll” with gastric ulcers, but foals commonly roll up onto their backs and remain in that position.  Additional clinical signs include bruxism, salivation, sitting like a dog, lip curling, and low volume diarrhea in foals.   

                Diagnosis:  The diagnosis is definitively determined only by gastroscopy.  Most gastric ulcers in horses occur along the margo plicatus along the lesser curvature.  Occasionally, pyloric or duodenal ulceration in foals results in stricture formation and gastric outflow obstruction.  


Treatment:  Gastric pH buffers, such as magnesium hydroxide, do not work effectively in the horse.  H2 receptor antagonists, such as cimetidine and ranitidine (6.6 mg/kg PO q 8 hours) have questionable efficacy in the horse, but are affordable to most horse owners.  Omeprazole (GastroguardTM), a proton pump inhibitor, is the only drug that has been shown to not only control gastric pH, but also to speed clinical recovery and healing of gastric ulcers in horses.  Unfortunately, the drug is expensive, usually costing approximately $700 per month of treatment (4 mg/kg PO q 24 hours).  Sucralfate is also commonly used to bind to gastric ulcer sites (20 mg/kg PO q 6 to 8 hours).

              Prognosis:   is generally good.  In foals, stricture formation and pyloric outflow obstruction may develop in the healing phase of proximal duodenal ulcers.  


	Commonly occur but do not commonly result in clinical signs

Low grade pain

Anorexia

Weight loss

Salivation

Bruxism

Foals roll onto back

Gastroscopy 

Omeprazole

Sucralfate

	Inflammatory bowel syndromes


Cause:
   The exact cause of inflammatory bowel disease in horses is not known.   The disease is mostly descriptive, in that it is a chronic, progressive infiltrative disease of the small intestine. The subcategories of IBS are based on the predominate cell that is found in the intestinal wall:  lymphocytic, plasmacytic, eosinophilic, basophilic, and granulomatous enteritis.  IBS in the horse has been most frequently compared to Crohne’s Disease in people.  In some affected horses, Mycobacterium sp. has been isolated from the bowel.  

Clinical signs:   The infiltrative disease predominately affects the small intestine, resulting in mural thickening, malabsorption, and protein-loosing enteropathy.  Weight loss and dependent edema may be accompanying signs.  The thickened small intestine is also prone to partial obstruction with ingesta.   Occasionally the infiltrative disease affects the large colon, and thus diarrhea may become a feature.    

Diagnosis:  Blood work may reveal anemia of chronic disease and  panhypoproteinemia.  Analysis of peritoneal fluid is typically unremarkable.  Rectal examination often reveals identification of mildly to severely thickened small intestine.  Transabdominal ultrasonography confirms mural thickening.  Oral absorption tests with glucose or D-xylose can be performed for supportive evidence of malabsorption.  A celiotomy is required to obtain mural biopsies to confirm the histopathologic diagnosis. In about 50% of the cases, rectal mucosal biopsy may be diagnostic.  Rarely, infestation with tapeworms or strongyles has been associated with inflammatory bowel syndrome.

Treatment:  Affected horses are often larvicidally dewormed and treated with steroids (dexamethasone at 0.1 mg/kg PO or IM or IV q 24 hours, gradually decreasing the daily dose over 3 to 4 weeks) or a 1 month tapering dose of oral prednisone (1 to 2 mg/kg q 24 hours).  In severe cases, surgical resection or by-pass may be indicated but will be of limited success in diffusely affected individuals.

               Prognosis:
guarded to poor
	Chronic weight loss

Low-grade colic

Dependent edema

Thickened small intestine on rectal and ultrasound examinations

Panhypoproteinemia

May have decreased absorption as documented by an oral glucose or D-xylose absorption test

Biopsy needed to definitively confirm

Treat supportively and with steroids and larvicidal anthelmintics


Colic in Foals

I.  
Diagnostic approach is very similar to that of adult horses.

A.
Use your history, age, clinical signs and diagnostics to place the colic episode into the same categories as adult horses:



1.
Nonstrangulating obstruction



2.
Strangulating obstruction



3.
Enteritis



4.
Colitis



5.
Peritonitis



6. 
Other 


B.
History

1.
Age of onset of signs is important, as some differentials are strictly age dependent.



2.
Same historical facts as for adults, but also consider



a.
Health of mare




b.
Foaling history and perinatal health




i.
Was meconium passed?





ii.
Did the foal get colostrum?





iii.  
How often does the foal nurse?




c.
Farm history.  Are other foals sick?


C.
Clinical signs



1.
Foals tend to roll more with all causes of abdominal pain.



2.
Classic sign of straining to defecate is a rounded (arched) back.



3.
Classic sign of straining to urinate is a flat back, tail up.


4.
**If diarrhea is present as a sign, 



5.
Foal feces are yellow to brown and soft formed, but not in balls.



6.
In the neonatal period (first month), also look for signs of sepsis.




a.
Fever




b.
Petechial hemorrhages inside the ears




c.
Scleral injection




d.
Diarrhea, synovitis, lameness, uveitis


D.
Physical examination

1.
Basically use the same parameters as for adult horses, with the exceptions….




a.
Severity of pain does not necessary correlate with the etiology.


b.
**Rectal temperature in a neonatal foal is

c.
**Normal heart rate in a neonatal foal is
d.
Nasogastric reflux tends to be harder to get out of a foal, even with proximal obstruction.




e.
No rectal examination!


E.
Diagnostics:  Blood work



1.
The CBC changes are interpreted the same as for adult horses.




a.
Neutropenia with left shift and toxic changes or neutrophilia





i.
Enteritis





ii.
Colitis





iii.
Peritonitis





iv.
Septicemia



2.
Protein




a.
Low protein





i.
Failure of passive transfer





ii.
Protein loosing enteropathy or peritonitis

3.
Azotemia




a.
Prerenal or renal disease




b.
Uroperitoneum
4.
Acid/base and electrolyte interpretations are the same as adult horses, with the addition of



a.
**Uroperitoneum causes 
5.
GGT is normally higher in foals and primary liver disease is a rare cause of colic in foals.


F.
Diagnostics:  The abdominocentesis  (see ancillary tests in adults)



1.
Not done as often in foals as compared to adult horses.



2.
Mostly helpful for ruling in/out uroperitoneum


i.
**



3.
Normal cell counts lower than the adult (< 1500 cells/ul)



4.
Rest of interpretation is the same as it was for adult horses.


G.
Diagnostics:  Abdominal radiographs


1.
Radiography of the foal abdomen is more helpful than adults, but often nonspecific. 

2.
Gas distension of the small intestine is a nonspecific finding and may occur with either surgical obstruction or enteritis.

3.
Gas distension of the large colon more commonly is associated with obstruction in the foal.


4.
Contrast studies




a.
Upper GI barium study to document gastric emptying

b.
Lower GI barium enema is very helpful for diagnosis of obstruction of the small colon (24 french foley  per rectum and give 20 ml/kg of 30% wt/vol barium).


H.
Diagnostics:  transabdominal ultrasonography



1.  
Is an extremely useful tool in foals, essentially replacing the rectal examination.



2.
Interpretations are the same as for adults, with the following additions:
a.           Excessive anechoic fluid in the abd. cavity is consistent with uroperitoneum.




b.
Meconium appears as a mix of hyper to hypoechoic material in colon.




c.
Image the urachus and umbilical arteries and vein





i.
Arteries and veins diameters should be < 1 cm in first 2 weeks 


I.
Diagnostics:  gastroscopy


1.
Is not done that often to rule in gastric ulcers



2.
Foals are often just treated for gastric ulcers


J. 
Diagnostics:  fecal tests



1.
Same as for adults, with the additions of …..




a.
Ascarid eggs in foals




b.
Rotavirus ELISA or EM

II.
Categorical Differentials for Colic in Foals

A. Obstruction: Small intestine

Ileus secondary to septicemia, hypoxemia, prematurity, overfeeding

Duodenal stricture post gastroduodenal ulcers (usually > 1 month)

Ascarids (4-12 months old)


Adhesions


Intra-abdominal abscesses (especially R. equi and S. equi)


Obstruction:  Large Intestine or small colon


Meconium impaction (< 48 hours old)-common


Colon displacement or impaction (uncommon while nursing mare)


Lethal white (Ileocolonic hypogangliosis first 24 hours of life)-rare

Congenital atresia ani or coli (< 48 hours old)-rare 

Fecalith in small colon in American Miniature horse (2 weeks and older)

	Differentials for Obstructive Diseases of Foals
	Key facts

	Ascarids


P. equorum adult worms reside in the small intestine of foals 2 to 6 months of age.  In severe infestations, or with deworming, ascarids can “ball up” and cause an impaction.  Transabdominal ultrasound will be helpful in the diagnosis.  Surgery is generally needed. 


	Foals 4 to 12 months

	Meconium impaction


Cause:  Retention of meconium in colon or small colon


Clinical signs:  Meconium is generally passed within the first 6 hours of life.  When retained, foals show signs of colic usually within the first 24 to 48 hours.   Signs of pain may vary from tail swishing and straining to abdominal distension and rolling.  


Diagnosis:  A digital rectal exam may confirm an impaction in the distal small colon.
   Abdominal radiographs, contrast enema or ultrasonography may confirm.  


Treatment:   Analgesics and fluids are given supportively.  Mineral oil may be given orally (8 ounces).  If the impaction is in the small colon, soapy water enemas may be helpful.  For stubborn impactions in the distal small colon, an acetylcysteine enema may be helpful.  Add 40 ml of 20% MucomystTM to 160 ml water. Insert a 30 french Foley catheter 2 inches into the rectum and inflate the cuff.  Slowly give 4-8 ounces of the diluted Mucomyst by gravity flow.  Try to keep the inflated Foley in for 45 minutes.  This can be repeated in an hour.  If pain is uncontrollable or if abdominal distension is severe, surgery may be necessary.   It may be a good idea to give broad spectrum antibiotics prophylactically, as mucosal irritation from the impaction could lead to colitis or septicemia.


	Foals < 48 hours old

Straining

Abdominal radiographs or ultrasonography

Treat with fluids, analgesics, mineral oil via NGT, or acetylcysteine enema

	Lethal White


Cause:   Lethal white syndrome is an autosomal recessive heritable disorder that results in a mutant in  amino acid 118 of the  Endothelin B receptor that occurs most commonly in Overo cross Overo Paints.   Lack of the endothelin B receptor results in lack of migration of cells from the neural crest to the enteric plexus.  Thus these foals lack intestinal ganglia (especially in the distal small intestine, colon and cecum) and suffer from ileus and nonstrangulating obstruction.


Clinical signs:   Signs of progressive abdominal pain and distension typically develop with the first 12 hours of life.   As the name implies, these foals are essentially all white in hair color  (though they may have small areas of pigment anywhere on the body).   

            Diagnosis:  There is no definitive antemortem diagnostic test, except to eliminate other causes.  If the foal’s abdomen is explored, there are no gross lesions, aside from signs of nonobstructive ileus and typically, meconium retention (though some foals can pass the meconium).  A biopsy would confirm lack of intestinal ganglia, but consider that the foal must be supported until the results are available.  DNA testing will also confirm the defect, but the turn around time on DNA testing  is 3 weeks.  The DNA test is therefore used to confirm the diagnosis retrospectively or to identify carriers (nonaffected) of the gene. 


Treatment:  none.  It is lethal.


	Signs in first 24 hours in an  almost all white foal from Overo x Overo Paint

DNA test or histopathology of intestine

Lethal




Categorical Differentials for Colic in Foals

B.
Strangulating obstructions


Intussusception (3 to 6 weeks)



Small intestinal volvulus (2-4 months)



Inguinal, umbilical or diaphragmatic hernia with incarceration

                             Large intestinal volvulus-uncommon in foals


C.
Enteritis or colitis  (NOTE:  foal heat and nutritional diarrheas do not cause colic)



Clostridium perfringens



Rotavirus 



Salmonella (see adults)



NSAIDS (see adults)



Anti-microbial induced (see adults)



Rhodococcus equi intra-abdominal abscesses, entercolitis, pneumonia (3-8 months)



Lawsonia intracellularis (rare)



Cryptosporidia (rare)

	Differentials of Enterocolitis in Foals
	Key facts

	Clostridium perfringens


Basically the same information holds true in foals, as was discussed for adults, with the exceptions that sudden death is more common in foals.  Age of onset may be only 1 to 3 days of age.  Bloody diarrhea and reflux are common features.  Foals will need TPN when refluxing.  The mortality rate is high.  In addition to metronidazole therapy, which may need to be given IV, broad spectrum antimicrobials are given to prevent septicemia from translocation of enteric bacteria across the damage intestinal wall.


	Bloody reflux and diarrhea in the first few days of life

	Rotavirus 

              Cause:  Rotavirus invades the crypts of the small intestine, leading to maldigestive diarrhea of foals aged 1 week to 2months.

               Clinical signs:  Fever, depression, anorexia, diarrhea and mild colic.   Laboratory changes are variable but reflect fluid and electrolyte loss.   

                Diagnosis:  is confirmed by performing and ELISA test to the rotavirus antigen in the feces or looking for virus by EM.  

                Treatment:   Is largely supportive.  In severely affected foals, broad-spectrum antimicrobials are indicated to protect against septicemia. 


	Foals 1 week to 2 months old

Fever, diarrhea, depression, mild colic

ELISA on feces

	Lawsonia intracellularis


Cause:  Is a an obligate intracellular bacterium that causes Proliferative Enteropathy in pigs.  It can rarely affect foals of the weaning age (4 to 8 months).  Often more than one foal on the premises develops signs. This bacteria invades the small intestine, causing mural inflammation and thickening that eventually leads to  malabsorption and protein loosing enteropathy.


Clinical signs: Gradual weight loss and dependent edema formation are common signs.  Low volume diarrhea and low-grade abdominal pain may be features.  

            Diagnosis:   Blood work changes are predominantly reflected in panhypoproteinemia, but other classic changes seen with colitis may also be present.    Transabdominal ultrasonography reveals thickened small intestine.  Diagnosis is confirmed by PCR identification of Lawsonia in the feces or affected intestine. 


Treatment:   The organism is sensitive to erythromycin and chloramphenicol.  

Prognosis with treatment is good.
	 Uncommon

Weight loss, dependent edema, diarrhea, low grade colic in 4 to 8 month old foals

Thickened small intestine and hypoproteinemia

Eythromycin and chloramphenicol


D. Miscellaneous Causes of Colic in Foals

               Gastric Ulcers (see adults)

               Ruptured Bladder and uroperitoneum

Differentials for Colic Imposters (nonintestinal causes of pain that may mimic colic)

Just about any disease of almost any tissue in the horse can result in clinical signs that look like colic.  These diseases may cause signs that indeed could be interpreted as “classic” signs of abdominal pain (rolling, pawing, kicking, stretching, lip curling, flank watching)  or nonspecific or vague signs such as recumbency, anorexia, or bizarre changes in behavior  that are misinterpreted as colic signs.   


Neurologic diseases



Rabies has been mistaken for acute violent abdominal pain



Seizures or any cause of cerebral disease



Hepatic encephalopathy 



Botulism (flaccid paresis, paralysis, dysphagia, and recumbency)


Cardiac disease (resulting in cardiac pain, hypoperfusion, and secondary ileus)



Pericardial effusion



Ruptured chordae tendineae



Atrial fibrillation


Pleuropneumonia


Urogenital disease



Uroperitoneum in a neonatal foal with a ruptured bladder or urachus



Obstructive urolithiasis



Pyelonephritis

Labor 



Uterine torsion, prolapse, involution



Ovulation in fillies, ovarian follicle, hematoma, or neoplasia



Testicular or ovarian torsion


Liver disease



Obstructive cholelithiasis



Diseases causing acute hepatocellular swelling (Theilers disease, fatty liver, toxic hepatopathy)


Metabolic



HYPP (Hyperkalemic periodic paralysis)



Hypocalcemia


Musculoskeletal disease


Myopathy



Laminitis


Neoplasia



Any disseminated or metastatic neoplasia



Pheochromocytoma


Hypoxemia causing ileus



Acute intense anemia of any cause


Immune system



Anaphylactic shock (gastrointestinal track as the “shock” organ)

Immune mediated vasculitis (causing acute edema of gut wall

Help!  When do I make the decision to refer a colic to a secondary treatment center?


The decision for referral is not always easy.  However, the best advise that can be given is that  colic in horses is a dynamic process.  If the client can afford referral, it is better to refer the horse for further evaluation, intensive therapy, or possible surgery, than to wait until it is absolutely clear that the horse needs referral.  The prognosis for survival is greatly influenced by the duration of the problem.  

Here are some common factors in which referral is indicated:

1.
Unrelenting pain on your first visit to the patient in the field

2.
You have already given a full dose of banamine and a laxative on your first visit and now you’re being called out again.  

3.
The rectal examination is grossly abnormal on the first visit or a definitive diagnosis can be made on the 

               first visit and the condition either has a high likelihood of surgery (i.e. inguinal hernia with incarcerated bowel or the palpable ileal impaction) or will require intensive therapy (colitis or proximal enteritis).

4.
Complete lack of intestinal sounds

5.
A large volume of gastric reflux

6.
You do an abdominocentesis in the field and the fluid is serosanginous.

7.
The client is nervous and wants referral.

Other good advice:

1.
Know your referral centers and who can do colic surgery and intensive care.

2.
Know how to contact the closest referral centers 24 hours a day and be able to give your client directions.

3.
Know the price of work-up, and general estimates for medical and surgical treatment of colic.


a.
At The University of Georgia, 2005 prices



i.
Approximate cost of an emergency colic exam is $450 to $700.



ii.
Approximate cost of 5 days of medical therapy is $800 to $2500.

                             iii.
Approximate cost of celiotomy with 7 days of care is $4000-$6000.  If complicated (small intestinal resection that has post operative ileus and needs parenteral nutrition will cost $8000 plus).

4.
Talk to your client.  Discuss the possibility of referral.  If they can not afford it, perhaps it is most prudent to do what you can in the field, which may include performing euthanasia.

The decision for surgery:


The decision for an exploratory celiotomy is not always an easy one.  Many factors play into the decision.

1.
How sure am I that the problem is surgical or that it can be corrected surgically?  In other words, if diagnostics reveal grave prognostic indicators, should the horse be explored?

2.
What is the status of the patient?  Is the patient a poor anesthetic candidate?  

3.
Can the client afford the surgery?

4.
Indications for surgery (know these)


a.
Unrelenting pain


b.
A definitive diagnosis is secured from the diagnostics and it is a surgical disease


c.
The peritoneal fluid is serosanginous


d.
There are no GI sounds.


e.
Lack of response to medical therapy


f.
The horse with chronic intermittent colic and all diagnostics fail to reveal a cause.

5.
Indications to hold on surgery (know these)


a.
Fever


b.
Neutropenia or marked neutrophilia


c.
Large volume of foul-smelling red brown reflux (enteritis?)


d.
The patient has diarrhea

Commonly used Analgesics for Colic in Horses
	Drug
	Common use
	Dose
	Dose per 1100 lbs
	Notes

	Banamine

50 mg/ml
	Inflammation
	0.25 mg/kg IV q 8 hours


	3 ml
	Tends not to mask pain

	Banamine

50 mg/ml
	Pain
	1.1 mg/kg IV q 12 hours
	10 to 12 ml
	Avoid repeat dosing unless you have a diagnosis!

	Ketoprofen
	Pain
	2.2 mg/kg IV q 24 hours
	
	

	Xylazine

100 mg/ml
	Pain and sedation
	0.2 to 1.1 mg/kg IV or IM
	1 ml to 5 ml
	Short acting

Causes ileus, bradycardia

	Detomidine 

1 mg/ml
	Pain and sedation
	10-40 mg/kg IV or IM 
	0.3 to 1 ml
	More potent and longer acting than xylazine

	Butorphanol

1 mg/ml
	Pain and sedation
	0.01 – 0.1 mg/kg IV or IM
	0.3 to 1 ml
	Narcotic 

	Buscopan

20 mg/ml
	“Spasmodic” colic
	0.3 mg/kg slowly IV
	7.5 ml
	Avoid repeated doses without a diagnosis.  Is an anticholingeric drug.

	Butorphanol CRI


	Pain control
	23.7 mg/kg/hour 
	
	Avoid unless you have a diagnosis or surgery is not an option.  

	Lidocaine CRI
	Pain colic

Post operative ileus
	Loading bolus over 5 to 10 minutes of 1.3 mg/kg IV, followed by 0.5 mg/kg/min in saline
	
	Avoid unless you have a diagnosis or surgery is not an option.  May cause neurologic signs if overdose.

	Chloral hydrate

12% solution
	Sedation
	20-200 mg/kg IV slowly over 5 to 10 minutes
	
	Onset of action 15 minutes

	Morphine epidural
	Distal GI pain, such as a small colon impaction
	0.1 mg/kg diluted in 10 to 30 ml saline
	
	Onset of action in 15 minutes.  Analgesia may last for 8 hours


Commonly used Laxatives for Impactions in Horses
	Drug
	Common use
	Dose per 1000 lbs
	Notes

	Mineral oil
	Colonic or small colon impactions
	2-4 liters for adults
	

	Psyllium mucilloid
	Colonic or cecal impaction

Sand impactions
	1 gm/kg (4 to 16 ounces)  in 4 to 8 liters of water
	Need to pump fast, as it gels in water

	Magnesium sulfate
	Colonic or cecal impactions
	0.2-1 gm/kg (about a cup) in 4 to 8 liters of water
	Need to supply water or fluids if used repeatedly

	DSS
	Colonic or cecal impactions

Avoid in small colon impactions
	10-20 mg/kg of 5% (4 to 8 ounces) in 4 –8 iters of water
	Can be irritating to the mucosal.  Avoid repeated doses.


LAMS 5351  Case Studies

Factors to consider when working on these cases:

A.
What is your clinical impression about the degree of pain and how systemically compromised is the patient?


1.
Mild to moderate pain, not systemically compromised


2.
Moderate to severe pain, not systemically compromised


3.
Mild to moderate pain, compromised


4.
Moderate to severe pain, compromised

B.
Based on the information presented, what is the most likely pathophysiologic disease category for the episode of abdominal pain?


1.
Nonstrangulating obstruction


2.
Strangulating obstruction


3.
Nonstrangulating infarct


4.
Enteritis


5.
Colitis


6.
Peritonitis


7.
Other

C.
Based on the information presented, what is the most likely anatomic location of the problem?


1.
Stomach


2.
Small intestine


3.
Cecum


4.
Large colon


5.
Small colon


6.
Other

D.
Is this problem one that can be treated with medical therapy or will it require surgery?

E.
What is the most like differential diagnosis?

F.
What is the next diagnostic or therapeutic plan?

G.
What is the prognosis?


1.
Good to excellent



2.
Guarded to Good


3.
Poor to Guarded

4. Grave to Poor 

Case One: 5 year old American Miniature Horse mare
Past History

-Purchased 1 week ago in Northern GA with 3 week old foal at her side

-Dewormed with ivermectin at time of purchase

-Prepurchase exam was normal

Recent History

-Found rolling this morning

-Temperature was 102.5F 

-Owner gave 5 ml of banamine and she still is rolling

Physical examination 2 hours later

-Temperature is  99.9F

-Heart  rate is 80 beats/min

-Respirations  are 20 breaths/min

-Wants to lay down

-Diarrhea on tail

-MM are pink with CRT 3 sec

-GI sounds in lower right and left abdomen

-Abdomen is not grossly distended according to the owner

-No reflux is obtained

How painful is this mare and is she systemically compromised?

What is the etiologic category for this colic?

What is the anatomic location of this colic?

Is this a medical or surgical problem?

What should be done next?

Additional diagnostics:

What is the etiologic category for this colic?

What is the anatomic location of this colic?

Is this a medical or surgical problem?

What should be done next?

Case Two:  8 year old Quarter Horse stallion

Past History

-Purchased 6 months ago in California

-Now on pasture in GA with 6 other horses

-Fed Coastal Bermuda hay with no grain

-Dewormed every 90 days

Recent History

-2AM:  The horses broke through the fence and got out into the road.

-5 am:  Horses were rounded back up into barn and colic signs were seen in the stallion

-Owner gave 10 ml of bute, which had no effect, so called the vet and gave 10 ml of banamine.  The banamine kept          him comfortable for about 30 minutes.

Physical Examination at 7am

	-Will lay down and roll

-Temperature 100F

-Heart rate 64 beats/min

-Respiratory rate 28 breaths/min

-CRT < 2  sec;  mucous membranes pink, moist
	-Flank not distended

-No GI sounds

-4 L, yellow of reflux

-Healed ventral midline incision palpable




Rectal findings:

How painful and/or systemically compromised is this horse?

What is the disease category?

What is the anatomic location?

What should you do next?

Additional diagnostics:

What is the disease category?

What is the anatomic location?

Is this problem medical or surgical?

What is the diagnosis?

What do we do next?

What is the prognosis?

Case Three:  10 year old Thoroughbred mare
Past History

	-She was a race horse in Florida until a carpal injury 4 years                              ago ended her racing career

-She was sold and moved to Georgia

-Used as a brood mare for the past 4 years

-One month old foal at her side and was rebred on “foal heat”
	-She is pastured during the day and stalled at night

-She is fed alfalfa hay and 5 pounds of grain BID 

-She is dewormed every 60 days




Recent History

-Found down this morning and rolling from side to side at 6 am

-Owner called vet and walked the mare until vet arrived about 30 minutes later

	-MM pink with CRT 1 sec


-Temperature 100.4F

-Heart rate 72 beats/min


-No GI sounds


-No gastric reflux
	-No relief of pain with 10 ml of banamine

-Gave 200 mg of xylazine and 10 mg of butorphanol to        do a rectal exam

-You get your hand to the level of the pelvic inlet and she goes down and rolls


What should you do next?

Physical examination 2 hours later
	-Violently pawing and wanting to go down

-Flanks appear distended

-MM pink and CRT 3 sec and tacky

-No GI sounds
	-Temperature 99.8F

-Heart rate 68 beats/min

-Respiratory rate 30 breaths/min

-No gastric reflux


Rectal exam:
You feel a large (> 10 inch) diameter gas distended viscus pushing into the pelvic inlet, mostly coming from the right side of the abdomen.  You can not get around this distension to tell anything else.  There is a tight intestinal band in the middle of the gas distended viscus.

How painful and/or compromised is the patient?

What is the disease category?

What is the anatomic location of the problem?

Additional diagnostics:

What is the disease category?

What is the anatomic location of the problem?

What is the diagnosis?

What should you do next?

Additional findings:

What is the prognosis?

Case Four:  12 year old Tennessee Walking Horse stallion 
Past History

	-Stays in a sand bedded stall all the time

-Ridden 4 times a week

-Colicked 6 years ago and treated medically
	-Fed coastal hay, 1 flake twice daily

-Fed 8 pounds pelleted feed twice daily

-Dewormed q 3 months, last time 2 months ago


Recent History

	-6 pm hadn’t eaten morning ration;  no manure all day

-Owner gave 15 ml banamine IM

-Owner reports grunts when urinating

-Owner walked him for 3 hours, then called a vet.


	-10 pm pawing occasionally

-Temperature 101.5F

-Heart rate 60 beats/min.

-MM tacky with a toxic line

-No GI sounds

-Sedate with 5 mg detomide to rectal and find multiple loops of distended small intestine


What should you do next?

Physical examination 2.5 hours later

	-Depressed and standing quietly

-Sand on back and in ears

-Extremities cool

-CRT 4 sec

-mm toxic
	-Temperature 97.6F

-Heart rate 56 beats/min.

-Respirations 42 breaths/min

-Weak GI sounds in 4 quadrants

-3 liters of red foul swelling reflux

-Rectal exam:


How painful and/or compromised is this  patient? 

What is the disease category?

What is the anatomic location of the problem?

What will be most helpful to do next?

Additonal tests:

What is the diagnosis?

Update:

What do you do next?

What is the prognosis?

Case Five:  2 year old Quarter Horse Filly

Past History

-Have owned since 4 months of age

-Sent to  a trainer 6 weeks ago

-Fed sweet feed and Coastal hay

-Dewormed every 3 to 5 months, last dewormed 2 weeks ago with Quest

Recent History

	-Owner visits filly unannounced
-Filly has lost 200 pounds

-30 other horses at farm look “okay”
	-Trainer has been giving her banamine for past 2 weeks for poor appetite and mild colic

-Owner wants filly sent to UGA for examination


Physical Examination at UGA:

	-Filly is QAR and very thin

-Temperature 100F

-Heart rate 36 beats/min.

-Respirations 16 breaths/min.

-MM are pink, moist, and CRT 1 sec.
	-GI sounds are heard in 4 quads

-She intermittently grinds her teeth

-Rectal examination is normal

-Feces are formed to “cow pie”


What is the disease category?

What is the anatomic location of the problem?

What should you do next?

What should you do next?

Additional tests:

Now what should you do?

What is the anatomic location of her problem?

What is your diagnosis?

What is your recommended treatment?

What is the prognosis?

Case Six:  16 hour old Quarter Horse colt

Past History

-Mare’s second foal

-No problems with foaling and foal stood and nursed within 2 hours

Recent History

-Straining, mild progressive abdominal distension

-Nursing less frequently

-Occasionally rolling onto back

-Owner has given 2 soapy water enemas

Physical examination

	-QAR

-Meconium seen on perineum

-Temperature 101.5F

-Pulse 100 beats/min.

-Respirations 20 breaths/min.
	-GI sounds aubile

-MM pink and moist, CRT < 1 sec

-Sepsis score is negative

-Digital rectal examination normal


What should you do next?

What is the most likely disease?

What is your treatment of choice?

Patient update 8 hours later: 

What should I do next?

Additional diagnostics:

What should I do next?

Additional diagnostics:

What is the disease category?

What is the diagnosis?

What is the treatment?

What is the prognosis?
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