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Oesophagus

In horse is (125 – 150 cm) in length & can be divided into cervical , thoracic & abdominal portion.  
Blood supply :
1.	Cervical part (carotid artery) .
2.	Thoracic end abdominal part bronchoesophageal gastric arteries .
Nerve supply :
1.	Gastropharyngeal .
2.	Vagus .
3.	Sympathetic trunk .
4.	Mesenteric plexus .
The oesophageal wall is composed of four layers :
1.	Fibrous sheath (Tunica adventitia).
2.	Tunica muscularis .
3.	Submucosa .
4.	Mucosa .
Choke (Obstruction) :
Obstruction of esophagus are classified into :
1- luminal –such as foreign body .
2- mural –such as parasitic granulomas ( spirocerca lupi ), neoplasm, strictures.
3- Extramural –such as those result from enlargement of mediastinal tumors , constriction by other organs, aortic arch anomalies.   
     Regardless of the kind of obstruction or whether it is partial or complete , the outstanding signs are regurgitation and dysphagia , if the obstruction is complete, food and water are rejected and slight gastric tympany may be present.
Site of obstructions : 
1-at the pharyngeal entrance to the esophagus ( bigger opening then become lumen ) where the space of the pharynx is more wider than the lumen of the esophagus .
2- at the thoracic inlet .
3-at the aortic arch –as the first rib and the aortic limit esophageal distention.
4-at the cardiac –the sphincter tone reduce the diameter.
Clinical signs :
1. Tendency to stretch the neck .
1. Salivation .
1. Ruminal tympany .
1. Water can not be swallowed .
1. Swelling may be seen in the left jugular furrow .
1. In horse may show sever distress by excitement , anxiety , sweating , shaking the head & walking about the stall .
Diagnosis :
1. Clinical signs .
1. The presence of an obstruction is confirmed by stomach tube .
1. X – Ray .
Treatment :
1. Medical by :
0. Fluid therapy .
0. Tranquilizer .
1. Manipulative treatment by :
1. Foreign body at the pharyngeal entrance , manual removal under heavy tranquilization .
1. If the foreign body is not too far from the pharynx , a wire loop can be inserted & manipulated over the body & gently with drawn .
1. If the object can be palpated in cervical area it may be possible to restrain the animal & retrieve the object manually from the oesophagus. If failed may pass stomach tube & try to push the object into the stomach .
1. Operative treatment : the musculature of the oesophagus is weak & holds sutures poorly , but the mucosa is relatively strong .

Oesophagotomy :
1. Under g.a. in small animals & equine , local anesthesia with sedation in ruminant. The animal was placed in dorsal recumbency & the ventral aspect of the neck surgically prepared .
1. (8 – 10 cm) skin incision made on ventral midline over the area of obstruction .
1. The paired sternohyoideus & omohyoideus muscles are divided to expose the trachea .
1. The fascia on the left side is then blunty dissected to locate the oesophagus. The oesophagus either exposes between the trachea & sternocephalic muscle. The stomach tube introduces to identify the oesophagus from other structure. Elevation of the oesophagus was avoided to minimize interference with blood supply. The left carotid sheath containing the carotid artery , vagus & recurrent laryngeal nerves are identified & retracted laterally.
Oesophagotomy was performed using a scalpel to incision in normal oesophagus wall. Following removal of the foreign body , the mucosa was closed with (2 – 0) or (3 – 0) polypropylene in simple interrupted or continuous pattern. The knots are tied within the lumen. The muscle was closed with polyglactine. The muscle & fascia of the neck incision were closed with polylactine in a simple interrupted pattern. The skin was closed in a simple interrupted pattern with non absorbable suture material .
Principle of esophageal of surgery .
    The esophagus are more delicate than other part of digestive system due to :
1) not covered with serosa .
2) the muscular layer have poor holding power .
3) constant movement during deglutition and respiration.
4) There is no omentum.
Must be 
1-required precise technique and gentleness.
2-the blood supply not be strangulated .
3- no use of crushing clamp.
4- not use mattress or continuous suture. Use only simple interrupted suture and the Knot tied within the lumen.

Complications of Oesophagotomy :
1. Dehiscence of incision .
1. Infection (extension into surrounding tissue) .
1. Fistula .
1. Structure .
1. Leakage .
1. Diverticulum .
1. Dilation .
1. Laryngeal hemiplegia .
Oesophageal Diverticulum :
It is rare –its saclike herniations of the esophageal mucosa through a division in the muscular coat.
There are two types of oesophageal diverticula :
1. Traction diverticula : result when contraction of perioesophageal fibrous scars tissue causes outward traction & tenting of all layers of the oesophageal wall. They commonly develop at the site of a healed oesophagostomy or following spontaneous healing of an oesophageal wound or fistula .
1. Apulsion Diverticulum : is a local protrusion of mucosa through the oesophageal musculature. Although two mechanisms described foe the development of apulsion Diverticulum is fluctuations in oesophageal intra – laminal pressure & overstretch damage to oesophageal muscle fibers may impacted feed stuffs.
Clinical signs : distress soon after eating is the outstanding signs regurgitation also occur.
Diagnosis : by signs and radiographic diagnosis .
Treatment : 1- conservation treatment by soft diet.        2-surgical removal of the of the diverticula.
Affection of the stomach 
Pyloric stenosis :in dogs this condition is characterized by hypertrophy of the musculature of the pyloric antrum , especially  its circular fibers , leading to reduction in diameter of the pyloric orifice. The condition is seldom is diagnosed prior to weaning.
Clinical signs :
1) persistent vomiting of all solid food is the outstanding sign, such fluid as glucose and water may be retained , but solids and sometimes milk, provoke vomiting that may be projectile.
2) In some cases vomiting may not occur for some hours after ingestion of food .
3) Affected pups are dehydrate , emaciated , and have distended abdomens, with the animal have normal  appetite and body temperature. Which helps to differentiated this condition from gastritis or enteritis. There is no response to gastric sedatives .
In all case of suspected pyloric stenosis, obstruction of the esophagus should be excluded. In pyloric stenosis the vomition is acid due to the presence of HCL. 
Diagnosis : 1- by the symptoms          2-by radiologic diagnosis , plain radiographs =( enlarge of stomach ), contrast radiography by giving Barium sulfate.
Treatment : pyloromotomy .
After general anesthesia , put the animal on dorsal recumbency –A midline incision between the xiphoid cartilage and umbilicus or an oblique right-flank incision caudal to the costal arch will expose the pylorus. A longitudinal incision approximately 2-3 cm long is then made through the serosa of the thickened pylorus at its least vascular area. It should extend just beyond the stenosed area in both direction. The muscle fibers are separated bluntly down to the mucosa , which should bulge into the cleft ., the pyloric incision is not sutured, and suture the laparotomy. 
Acquired lesions ;
1-Foreign bodies :
   These are more common in puppies and calves than horse. In dogs—bones are the most ingested foreign bodies, small quantities can pass through the intestine without causing harm. A variety of  metallic objects , stones, rubber balls, bottle nipples, toys and small articles of cloth are common foreign bodies. Sharp objects such as needles occasionally reach the stomach , but they usually become lodged in the pharynx or esophagus . fishhooks may pass through the alimentary tract without producing clinical signs.
Clinical signs : there are no signs , but the constant signs are , emesis , abdominal tenderness, altered appetite, and debility, sharp objects in the stomach, especially if caught in the pyloric antrum cause pain , and there may be  blood in the vomitus , F.B  obstruction of the pylorus is serious , resulting in persistent vomiting, dehydration and shock.
Diagnosis : by radiography—plain and contrast radiography.
Treatment : by gastrotomy.
        Under general anesthesia , the abdomen is opened through a midline incision, extending caudally from the xiphoid cartilage to a point beyond the umbilicus. The gastric fundus is grasped and the stomach is palpated to confirm the presence of foreign body . Either the parietal or visceral surface can be incised, the parietal easy .
  Grasp the wall of the stomach from the greater curvature by Babcock forceps with moist gauze , an incision is made through the serosal and mucosal layers about 2-2.5cm in length. The bulging mucosa is grasped with Allis forceps and small incision is made into the stomach. Aspirate fluid or gas , enlarged the stomach incision, to remove the F.B. then close the stomach by 2 layers of 3-0 chromic catgut suture.
1- continuous Connell   2-the 2nd row of suture should not penetrate the mucosa  Then suture the laptotomy .
Post operation care –include 
1-3-4 days of parenteral antibiotics .
2-I/V fluid therapy for first 24hrs.
3- after 24hrs –give small quantities of fluid such as milk.
4-followed by in 48hrs by semi fluid food high in protein.
5- small feeding should be given for 2 weeks after surgery.

2-Gastric ulcer : Primary gastric ulcer are uncommon , secondary gastric ulcer are common , usually associated with infection, toxicities, and dietary irregularities occur in most species. In horses it may be due to Bot fly.
Clinical sings : vomiting dose not occur immediately after ingestion of food , but eating cause gastric pain which is relieved by vomiting , increase gastric motility , hematemesis .Generalized peritonitis—if gastric perforation occur.
Diagnosis : by radiography –plain and contrast ( barium meal ) and by gastroscopy .
Treatment :
1-blood transfusion –when hemorrhage ( acute).
2-protective and astringent preparation.
3-the diet should be restricted to semi fluid foods.
4- a single ulcer can be excised –if large area is involved , partial gastroectomy can be done.

Acute dilation and torsion of the stomach:
   Acute dilation without torsion is common in puppies. It is usually associated with overeating or intestinal parasitism. It may also occur in adult of all breeds. The clinical signs include abdominal distention, pain, excessive salivation, frequent attempts to vomit and dyspnea.
  Acute dilation with torsion –is most common in deep chested breed (may inherited factor)-may be any movement predispose to the torsion and dilation –but mainly occur after eating large meal by weakened animal.
 Torsion cause occlusion of both gastric orifice and branches of splenic blood vessels –result in marked congestion of spleen and distention of stomach. Signs include with 3hrs of meal there is distention, frequent attempts to vomit, pain, shock and dyspnea.
Diagnosis : by symptoms and radiography.
Treatment : 
1. Treat the shock firstly.
2. laparotomy— evacuation of stomach from fluid and gas.
3. Detorsion of stomach 
4. Fixation of stomach gastropexy.

Surgical condition of the gastrointestinal tract:
The rumen: 
1- acute bloat: Cause:
a- acute obstruction of the esophagus or interference with eructation.
b-frothy bloat  -ingestion of large quantities of highly fermentable feed rapidly causing bubbles with high surface tension e.g. leguminous feeds e.g. alfalfa lead to form large amount of froth which the animal cannot able to remove it by eructation.
2-diaphagmatic hernia: (Reticular hernia).
3- traumatic gastritis (traumatic reticulitis)
Traumatic reticuloperitonitis, traumatic retculopericardiatis it’s the most common disease of cattle and also has been reported in sheep and goat where its rare.
*Feeding hobbit predispose to this condition where the animal non-selective eating and use the tongue in prehension of food 
*back ward direction of the horny papillae of the tongue.
*arrangement of the reticulum(honey –comp ), help in settlement of the F.B.  in it .
      F.B. either found with the feed like wire, nail or other form hard material, or the animal (cattle) surface from pica, and mineral deficiency like phosphors- lead to the animal eat or chew any object like bones, which may have sharp point nails- most of the F.B. either remain in the rumen or reticulum where it make reticulitis.
       If the F.B penetrate only the reticulum –cause reticulitis ( traumatic reticulitis ) but if the penetration is through all the layers of the reticulum and reach to the peritoneum it produce, reticuloperitonitis which can be classified into:
1. acute circumscribe peritonitis.
2. acute diffuse peritonitis.
3. chronic peritonitis.
4. pericarditis –which occur when there is increase the intra-abdominal pressure either due to advance pregnancy or parturition and the position of the sharp metallic object is in the longitudinal axis.
Symptoms : in acute case the onset of symptoms is sudden :
1-the cow grunt and has capricious appetite.
2-the milk production is significantly reduced.
3-the animal alert , there is thoracic kyphosis and lumber lordosis.
4-stiffness of the forelegs and abduction of the elbow.
5-(pathognomonic) when the animal even greedily, stops suddenly and then grunts. After an interval the procedure is repeated. This is due to ruminoreticular contraction initiated by mastication and deglutition .
6-bloat are found –due to adhesion of reticulum which interfere with the movement of reticulum
7- the temperature usually remains normal except when there is spreading peritonitis.
8- heart beat and rate are normal –if it exceeds 90 beat mean the F.B. penetrate the pericardium,
ruminal movement are normal or decrease , feces are normal or scanty .
9- give positive result in pain test : the animal give grunting sound when fell with pain .
a. pinch wither test               
b. mild pressure on or behind the xiphoid by use of bar )( or pole) transversely placed.
c. slop test(   walk the animal in slop place)
10- there is leukocytosis –neutrophilia shift to the left and in some case lymphopenia.
11- if there is traumatic pericarditis –there is:
a- tachycardia more then 90/ minute , an exudates accumulation in the pericardium 
b- there is engorgement of jugular veins but there is no jugular pulse.
( if there is jugular distention with pulse –the diagnosis is left atrioventricular insufficiency)
c-edema in the dewlap occur at the manubrium of the sternum ---may extend to inter-mandibular area–but not extend to the abdomen.
Diagnosis : 
1) by the symptoms –increase of milk production , bloat etc.
2) by use of pain test .
3) by using of X-ray –helpful in showing of F.B  when the thickness of the animal chest is not too much big.
4) By the blood picture –neutrophilia—shift to the left .
5) By using metal detector—which indicate the presence of foreign body in the reticulum, but it give false positive  result when the F.B.  are blunt (not penetrating ).
Differential diagnosis : various categories of conditions:
1- ephemeral fever ( 3 days –stiff sickness).
2- Lumpy skin disease (viral disease ).
3- Poisoning .
4- Nontraumatic thoracic pathology –right valvular endocarditis( there is a typical venous pulse).
5- Myocarditis and myocardial failure 
6- Lung abscess .
7- Fractured sternum.
8- Condition of the spine-abscess of the spine , spondylitis , and spinal ankylosis.
9- Nontraumatic abdominal pathology: impaction of the omasum.
10- Peritonitis .
11- Liver abscess .
12- Pyelitis and nephrolithiasis .
Treatment : by Rumenotomy / Weingart's method, Goetze's method 

Affection of the omasum : 
 Impaction and atony of  omasum :
 It may be occur as primarily ( alone ) or in combination with ruminal impaction or sever constipation.
Causes : most cases occur as result of dry , coarse  poor—quality feed which is poorly digested. The organ become distended, the ingestia stagnate ( stasis ) and because of fluid absorption, the contents become still drier. 
Clinical signs : the animal often grunts( pain) ,is listless, sunken eye , loss of appetite and thirst. In sever toxic case the pulse rate rise to 80-100. there is stasis of the fore-stomach and absence of omasal sound. The percussion area may be enlarged. Auscultation is usually done at the level of right elbow at the 9th intercostals space.
Diagnosis : by the symptoms and auscultation .
Treatment : 
1- administration of water  with liquid paraffin by stomach tube –enough water –to soften the rumen contents and oil up to 5liters and more –also added 2kg of sugar , yeast, and ruminal fluid to stimulate the ruminal flora. This if not successful can inject the omasum directly .
2- insertion  of a thick needle 15-18cm long –inserted at  right angles in the 9th intercostals space on a level with the right elbow and injection of liquid paraffin or 25% solution of Glauber salts. (sodium sulphate)  
3- Perform ruminotomy –and pass long tube toward the omasum and inject of the fluid and paraffin directly to the omasum.

Abomasums : 
1- function pyloric stenosis : its usually seen in sheep which may be due to nerve damage. In combination with parasitic infection (Sarcosporidiosis ) .
Symptoms : are  general weakness, subnormal temperature ,fast , pulse, distention of the abdomen , and heavy percussion sounds of the ventral right cranial abdomen.

[bookmark: _GoBack]2-Impaction of abomasum.
Its common in goat which are kept on semi desert grassland areas where the main grass grazed has tough awns ingestion of large quantity for long time result in balls of plant fiber in the abomasum. Sizes of the balls are vary from 2 cm to 10 cm and it may be single or multiple , occupying the whole abomasum.
Symptoms : there is depressed appetite , loss of weight , and increase malaise. At this stage the cranial abdomen on the right shows distention. At palpation when the abdomen is relaxed , particularly under the influence of tranquilizer the distended abomasum can be felt. With its some what resilient contents.
Treatment : by abomasotomy.
Abomasum is opened in recumbent position , and the incision can be made on the right side (1) either parallel to the costal  arch or , (2) behind the xiphoid in between the linea-alba and mammary vein .
  Remove  the object from the abomasum , then suture by catgut No. 1 by lembert suture

3-ulceration : its rare  and may be associated with infection disease however in calves ( suckling calves ) cause fatalities , and it may be due to low PH .

4-  Abomasitis caused by : 
1- ingestion of sand. Occur due to ingestion of feed contaminated or mixed with sand , or ( soil contamination ) .
2- the animal suffering from pica, and start licking the ground  .
3-Its common in stall feed animals especially in winter.
 Ingestion of sand for long time cause chronic irritation to the mucosa and impairment of abomasal function.
Symptoms : 
1- Grinding of teeth               2- sunken eye                     3- lethargic temp. 
4- pulse and  respiration are normal , partial anoxia          5- diarrhea 
6- some time melena             7- atony of rumen   , some time tympany 
8- deep palpation reveal splashing sound                   9- in advance cases , cripitus  is present in area between xiphoid and umbilicus and pain responses are produce on palpation.
Treatment : under general anesthesia ( halothane)  or tranquilizer  and local infiltration.       The abomasum can be approached through right side : 
1-parallel to the costal arch                        2- or parallel to and 10 cm to the right of linea –alba starting caudal to the xiphoid 
       The abomasum palpated if there is  small quantity of sand –it may be massage –until is mixed with fluid –this may be sufficient in some cases .
*If the sand in large quantity –put purse string suture into the abomasal wall, insertion atrocar and canula in the center , inject through the canula 500 ml of liquid paraffin then close the suture and massage the abomasum.  
* but if quantity is much more and the abomasum it tonic or hypotonic –bring the abomasum outside and incise the abomasum , remove the sand and close by No 1 chromic catgut –if the wall of abomasum is thick , single layer of suture by lembert or Cushing suture , and if the wall is thin can make double raw of suture , first by Connell then by lembert or Cushing (abomasum are glandular stomach and presence of suture material may be digested ) 
5- abomasal displacement to the left : 
  In this condition the abomasum has moved underneath the rumen for a variable distance between the rumen and the left body wall. It may be low ventrally or as high as the left flank . at the Paralumber fossa ( the upward movement is due to gas accumulation forcing the organ upward)    
  This  condition  occur very seldom in sheep and calves. The commonest age incidence is between 3-7 year, mostly in diary breed ( in cows ) , the greatest incidence is during the period from 3wks antepartum  to 4wks postpartum .
Symptoms : in acute cases show     : 
1- sever loss of appetite 
2- sudden decrease in milk production ( in acute case but gradually in chronic cases ) .
3- scanty feces , or diarrhea usually greenish , or it may be normal  .
4- elevation of temp. in some case , ketosis in other , dehydration may occur and depression , decrease rumen movement .
5-  pulse and respiration are normal – grunt test ( pain test ) of reticulitis might be positive in small percentage of affected cattle .
6-  left Paralumber fossa is distended –if abomasum reach up , or sunked if not .
7- auscultation of the body wall in the area of the costochondral junction of the three ribs on the left side reveals high pitched tinkling sound which may be pathoignomonic , at intervals as long as 15 minutes –similar ruminal sound are distributed over a much area.
( the sound are due to the gas bubbles which rupture  on surface of fluid ingesta ) 
8- percussion with the stethoscope over the rib 11, 12 , and 13 or in the intercostals space on a level with the costochondral junctions, give pinging sound or steel band effect .
9- abomasocentesis at one of the last three intercostals space  and below the fluid level of the abomasum, aspirate of the fluid which is usually Khaki brown or greenish –have 1-4 PH , while the PH  of ruminal fluid is between 6-7.5 
10- 10 peritoneoscope can be inserted at the site of rumenostomy and the abomasum visualized ( laproscopy ) .
Diagnosis : by the symptoms , auscultation, precussion , abomasocentesis,  peritoneoscope, blood exam , which reveal , hemoconcentration , biochemical exam. hypoglycemia, and  keton dodies , however the Na , Ca , P, Cl, Mg are normal .
Treatment : surgical treatment 
    Pre-operation preparation ( see rumenostomy ).
1- right ventral approach ( without laparotomy )
     Preparation of the site before anesthesia ( in standing ) done under general anesthesia ,put the animal on left lateral recumbence then rolling slowly to the dorsal position ( supine )  with massage from left side dorsal to the ventral and with auscultation. Then fix the abomasum with the skin by suturing with cotton suture by long ( very long ) traumatic needle.
2- Right ventral approach ( laparotomy ) 
     Put the animal in the left lateral recumbence  , give sedative and local infiltration , in some cases –general anesthesia , may be used. The site is on the right side just behind the xiphoid between the linea alba and mammary vein   after laparotomy the abomasum is drawn to the right side but if it is not possible or difficult try to remove gas by needle. The abomasum was sutured with peritoneum and abdominal muscle by chromic catgut to the lateral aspect of the incision. ( this is called abmasopexy ) fixation of abomasum , then close the abdominal wound by usual manner.
3- Right flank approach :
  The operation is done on standing animal , under local anesthesia , a vertical incision is given on the right flank, remove the gas from abomasum by needle with long tube , then draw the abomasum to the right side and then ( omentopexy ) fixation of omentum, by placing two perlon disk over the omentum and the needle is taken to the ventral side of abdomen near the right stifle and the knot become out side the body by non-absorbable suture( after 15 days remove the suture) the wound is closed by usual manner .
4-Utrecht method ( omentopexy ) ( from the left side) 
Complication : 1-perforation of abomasum           2-peritonitis          3-rupture of omentum 

Distention with displacement to the right : 
   Or with torsion of the abomasum ( right or left torsion). It can take three forms:
1- simple distention .
2- dilation with torsion to the left.
3- Dilation with torsion to the right.
All these three forms are related in cause , diagnosis and treatment.
Causes : 
1- due to pyloric stenosis ( Hoflund's syndrome ) 
2- as a complication of traumatic reticulitis .
3- occur after  ulceration and chronic abomasitis, following ingestion of damaged silage or sand accumulation .
it is more common in cow than bulls 
Symptoms : in slight or moderate dilation without torsion :
1- Capricious appetite with preference for hay ( loss of appetite) .
2- Scanty paste-like feces.
3- Ketosis.
4- Sluggish and weak rumen movement. 
5- Grinding of teeth.
Treatment :  
1-under tranquilizer and local anesthesia and the site of operation from the ventral aspect ( 15 cm caudal to the xiphoid and 7-8 cm to the right , with the animal in lateral or dorsal recumbence ).
2- local anesthesia and the site of operation through the right flank while the animal in standing position, 5-8 cm incision is done behind the last rib in the right Paralumber fossa.
*Incision the skin and muscle and when reach the peritoneum care must be taken not  to injure the distended abomasum ( reach 1 m in length).
*Check the direction of torsion ( right or left torsion ). Correct the torsion .
*Remove the gas by putting a needle after putting purse-string suture –if not possible , can make it by stomach tube and can make evacuation of the contain also/ or make incision.
*Reposition of the abomasum.
* fixation of abomasum with the body wall by non- absorbable suture material by 2 stitches ( the first in the midway between linea alba, right milk vein, xiphoid and umbilicus and the second suture is placed 6-8 cm caudal to the first ).
3- OR- by pyloroplasty or pyloromyotomy.
Post operative care , injection of calcium borogluconate and dextrose 
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