Intussusceptions: a life threating condition in younger dogs
ABSTRACT
Intussusception is recognized as a common cause of bowel obstruction in small animals. Intussusception occurs primarily in dogs under 1 year of old and most common at ileocolic junction. An 8 months old non-descript dog with history of vomiting, diarrhoea, anorexia, dehydration was came in small animal surgery unit, veterinary college and research institute, tamilnadu, India. There was no defecation except fresh blood coming from the rectum. The animal was living on water for last two days although dehydration was found on physical examination. Tenderness was appreciable on abdominal palpation while a firm, painful mass felt in the mid-caudal abdomen. The clinical history and physical examination was suggestive of intestinal intussusception. Radiographic studies, including contrast radiography and ultrasonography were extremely helpful in making a diagnosis of intussusception and revealed a sausage-shaped mass with folded layers of intestinal wall. The intussusception was found to be ileocolic on laparotomy. The dog underwent surgical resection and end-to-end anastomosis was performed. After surgical treatment the health status was found normal up to 3 months post operative observation.
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INTRODUCTION 
        The term intussusception is used to describe a condition in which a part of the vowel (the intussusceptum) prolapsed or invaginates into the lumen of an immediately adjoining part (the intussuscipiens) (Cina et al., 2009; Han et al., 2008; Allenspach, 2010). Intestinal telescoping and intestinal invagination are synonymous with intussusception (Fossum et al., 2002). Commonly the intussusceptum is a proximal segment of bowel (i.e., closer to mouth) which slides into a distal (i.e., closure to anus) segment. This pattern follows the normal direction of peristalsis (Levitt et al., 1992). 
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Figure-01: schematic diagram of Small intestine with intussusception and Illustration of an intussusception showing the invaginated intussusceptum (blue) and the invaginating intussuscipiens (red). (A) A direct or normograde intussusceptions occurs in the direction of normal peristalsis. (B) An indirect or retrograde intussusception occurs against the normal direction of peristalsis.
      It occurs at any location in the gastrointestinal tract from the stomach to the large intestine; however, majority of intussusceptions in small animals are enterocolic (Han et al., 2008; Levitt and Bauer, 1992; Allenspach, 2010; Fossum et al., 2002). Intussusception is classified according to the location like enterocolic (ileocolic), caecocolic, enteroenteric, duodenogastric and gastroesophageal. The most common type of intussusception in dogs was found to be the jejunojejnal and ileocolic (Fossum et al., 2002).
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Figure- 02: showing Rapid deterioration of the animal‘s condition can progress to hypovolemic shock and definitely death because of strangulation and obstruction of the intussusception with vascular compromise of the invaginated organs.
       Intussusception has been reported to occur as a sequel to a number of conditions such as intestinal parasitism   i.e. Hookworm, Whipworm and Roundworm (Gal et al., 2007), sudden change in diet, linear foreign bodies (Lamb et al., 1998; Applewhite et al., 2001). Non- specific gastroenteritis (Lamb et al., 1998; Apple white et al., 2001; Rallis et al., 2000), viral induced enteritis i.e. parvovirus, distemper (Evermann et al., 2005), leptospirosis, intra- luminal masses (Applewhite et al., 2001) mural lesions such as neoplasia (Oakes et al., 1994). and prior abdominal surgery (Applewhite et al., 2001; Patsikas et al., 2003, 2008; Schwandt 2008; Allenspach 2010; Halfacreeet et al., 2006). However, many intussusceptions are idiopathic (Levitt and Bauer, 1992). Gastroenteritis or acute viral-induced enteritis has been reported as the general predisposing factor for intestinal intussusceptions by inducing alterations in the intestinal motility in young dogs (Han et al., 2008; Rallis et al., 2000).
       Puppies and kittens are the most likely ones to develop intussusceptions (Han et al., 2008). Although it can occur in any age or species but more than 80% of intussusceptions occurs at first year old puppies. Intussusceptions occur primarily in dogs younger than one year of age and are most commonly found at the ileocolic junction (Applewhite et al. 2002; Allenspach 2010). Rate of male animals compared to female animals suffering intussusceptions is twice. The common clinical signs associated with intussusceptions are associated with referable to partial or complete intestinal obstruction and the affected bowel may be palpable as a sausage-shaped intra abdominal mass (Kirk and Bistner, 1975; Larsen and Bellenger, 1974). If intussusceptions untreated, the blood supply to that 
section is greatly reduced and the bowel tissue begins to ischemia and necrosis (Joy and Patterson, 1978).
       Treatment of intussusceptions in dogs is by laparotomy and manual reduction or resection and anastomosis of the affected intestinal segment. Intussusception associated with systemic disease (e.g. acute viral enteritis or gastroenteritis) has an increased morbidity and mortality (Ellison, 1986). 
Case report
     Patient was a nondescript 8 months old male weighing 17 kg. The dog was very thin but alert. The rectal temperature was 39.3°C, the pulse rate was 112 per minute and the mucous membranes were pink. Animal presented with clinical signs of anorexia, abdominal pain, weight loss, depression, dehydration and diarrhoea. The diarrhoea was haemorrhagic. Vomition was present. Neither gastrointestinal parasites nor protozoa were found. Dog was immunized against canine distemper and hepatitis and treated orally for intestinal helminths (piperazine phosphate, bunamidine hydrochloride). Physical examination revealed abdominal distension. On abdominal palpation a mass was noted. A sausage-shaped mass with folded layers of intestinal wall appeared on longitudinal scan. The ultrasound examination confirmed an intestinal intussusception of about 8 inches in length and 4 inches in diameter. The history, clinical and ultrasonographic findings were suggestive of intestinal intussusception. The blood picture showed leucocytosis, lymphopenia, mild anaemia and increased levels of serum proteins shown in Table-1.
Table: 1. Complete blood count of dog before surgery
	Parameter                                   Unit                Normal range       Value            Remarks

 

	White Blood Cells                   x 103/μl            6.00-17.00        38.90             High

Lymphocytes                          x 103/μl            1.00-4.80           0.81               Low

Granulocytes                          x 103/μl             3.00-12.00        36.34             High

Lymphocytes                            %                    12.0-30.0          2.1                 Low

Granulocytes                            %                     62.0-87.0          93.4               High

Red Blood Cells                     x 106/μl             5.50-8.50           5.06               Low

Hemoglobin                              g/dl                 12.0-18.0           10.5               Low

Hematocrite                              %                    37.00-55.00       31.98             Low

Mean Corpuscular Volume       fl                     60-77                 63                 Normal

Mean Corpuscular Hg              pg                     19.5-24.5          20.7               Normal

Mean Corpuscular Hg Conc.    g/dl                   32.0-36.0          32.8               Normal

Platelets                                 x 103/μl               200-900            320               Normal


.   

     Surgical procedure was adopted to correct the condition. Xylazine hydrochloride (0.5mg/kg; Xylaz,Tamman Titoe Pharma Pvt.Ltd, Chennei) and atropine sulphate (0.3mg/ kg; Atrosin,  Medico remedies pvt. Ltd., Mumbi) were injected intramuscularly as a preanesthetic. Atropine sulphate is administered whenever and wherever Xylazine hydrochloride was used as a preanesthetic. Atropine helps to stabilize the bradycadia caused by Xylazine. Moreover, Xylazine causes hyper salivation which was controlled by atropine. The animal was positioned in dorsal recumbancy for ventral midline celiotomy and was prepared for Thiopental sodium (10mg/kg as 5% solution) was injected intravenously for general anesthesia. Intravenous line of dextrose 5% was maintained during the whole operation. The peritoneal cavity was opened by giving an incision on skin, subcutaneous tissue, at linealba and the peritoneum. The intussusception was found to be ileocolic, on exploration. A gentle traction was applied to reduce the intussusception since the tissues were devitalized they got lacerated. The affected parts 
were resected and end-to-end anastomosis of remaining intestinal components was carried out. Atraumatic clamps were applied on the proximal and distal ends of the affected parts, before resection. The resected part of intestine was about 6 inches long. The atraumatic clamps were brought closer to each other with both ends of intestinal parts. The end to end anastomosis was performed by applying crushing suturing pattern using a polyglactin 910 (Suru international pvt. Ltd. Mumbi, Maharashtra, India).The intestine was reduced back into the abdomen. The abdomen was closed in three layers i.e., lineaalba, subcutaneous tissue and the skin. The linea alba was closed with Vicryl (Johnson & Johnson, New Brunswick, USA.) using simple interrupted suturing pattern, while subcutaneous layer was closed by simple continuous suturing pattern with the help of chromic catgut No.1. On the skin simple interrupted sutures were applied by using a non-absorbable suture material, Braided Silk No. 2/0 (Mersilk, Johnson & Johnson, New Brunswick, USA.)
     Post-operatively, the dog continued to receive fluids, and intravenous antibiotics, Opioid analgesia (morphine or pethidine) was administered. Feeds (selected protein diet) and water was offered afterwards. Intestinal multiple biopsies from the dog with intussusception and histopathology did not demonstrate any evidence of idiopathic inflammatory bowel disesae. 

     Post-operatively the dog had diarrhoea continued from 1 to 4 days. The dog was re-examined every 10 days for 1 month. Follow-up was there after carried out by telephone communication with owner.
  DISCUSSION 
       Intussusception more commonly found in small animal, especially in German shepherd dogs (Patsikas et al., 2003) and Siamese cats (Patsikas et al., 2003). The exact pathophysiology of the intussusception still remains unclear. It may begin as a result of a local intestinal incongruency in homogeneity (induration, flaccidity or sudden anatomic change in diameter) or a mechanical linkage of non-adjacent intestinal segments, which leads to a kink or a fold in the bowel wall. It may form as a result of abnormality within the intestinal wall (non-homogeneity) that alters the intestinal pliability and motility (Sivasankar, 2000). Incidence of intussusception in puppies and kittens were higher than adult animal (Levitt and Bauer, 1992). In a study of Wilson and Burt, 80% of affected animals were less than one year of old. This is in agreement with the findings of (Weaver, 1977; Oakes et al., 1994; stringer et al., 1992) and most intussusceptions were ileocolic (89.7%) and this is in agreement with the report of Weaver, 1977; Oakes et al., 1994. It is mainly mentioned as a potential problem in puppies with various infection (Hartman et al., 1986, Van de M et al., 2008), recently Schweighauser et al, 2009 published a case series of five dogs developing intestinal intussusception as a consequence of leptospira serovar “australis” induced acute renal failure.
      Although gastrointestinal signs such as vomiting, diarrhoea, and abdominal pain have been described before in dogs with leptospirosis (Geisen et al., 2007, Greenlee et al., 2007, Miller et al., 2007), intussusception is an uncommon clinical complication of this infection. Intestinal intussusception in dogs is a problem often associated with acute gastroenteritis mostly in young dogs. Median age of 29 dogs diagnosed with intestinal intussusception was 4.6 months (Patsikas et al., 2003). Ileocolic and jejunojejunal intussusceptions were the most common locations identified in retrospective studies of (Lamb et al., 1998, Rallis et al., 2000), and infectious agents i.e., canine parvovirus was found to be the primary predisposing factors for this condition (Rallis et al., 2000). Although the etiology of intestinal intussusception remains unclear in many cases, it is suspected that local changes in intestinal wall homogenicity, a change in the intestinal diameter, or a mechanical abnormality in combination with intestinal inflammation may influence local motility and finally lead to intussusceptions (Rallis et al., 2000). 
      Intussusception in human is a rare phenomenon; however some reports are described by different authors. (Lopez-Tomassetti et al., 2006; Maconi et al., 2007; Coghlan et al., 2010). This condition has been described in some cases of eosinophilic enteritis, an uncommon condition in humans (Kshirsagar et al., 2007; Shin et al., 2007). In veterinary medicine, inflammatory bowel disease has been suggested to be implicated in the development of other manifestations related to motility disorders such as gastric dilatation-volvulus (Braun et al., 1996).
      The signs of intussusceptions in small animals are vomiting, colic, straining, passing only small quantities of faeces, semisolid and blood stained. Sometimes diarrhoea or bloody mucoid diarrhoea. Rectum almost empty. cylindrical abdominal mass in the cranial to mid-abdomen depression and anorexia (Okewole et al., 1989; Levitt and Bauer, 1992). Diarrhoea was the common signs in dogs and cats but abdominal pain are not regular sign of disease. Intussusception must be distinguished from several conditions, including intestinal volvulus or torsion, intestinal laceration or obstruction, foreign bodies and tumors, abscesses, granulomas and congenital malformations (Han et al., 2008).
     Acute enterities or gastroenterities predisposes to intussusceptions by inducing alterations in the intestinal motility. Intestinal hyper or hypomotility is a feature of parvoviral enterities (Rewerts and Cohn, 2000). The haemorrhagic diarrhoea might be due to parvoviral or other type of enteritis and/or intussusceptions. Abdominal pain on palpation was considered not to be a consistent finding in intussusceptions. Daily physical examination is a crucial part of the care of dog with parvoviral enteritis (Rewerts and Cohn, 2000).   
     The hematological values suggested stress and chronic enteric disease. Values of red blood cells, hemoglobin and haematocrit have fallen below the normal range possibly due to the passing of fresh blood in faeces while elevated level of total plasma protein was indicative of dehydration (Jain, 1986). Lymphopenia in this case was indicative of acute infection (Table 1). Furthermore, leucocytosis and lymphopenia were suggestive of stress; this is in agreement with the findings of (Fossum et al., 2002) who reported lymphopenia in stress conditions of animals. Devitalized intestinal tissues may be one of the causes of leucocytosis in the case under report (Dixon, 2004). Extravasation of lymphocytes in chronic enteric diseases may lead to lymphopenia as was evident in this case (Benjamin, 1985). Laboratory findings may reveal anaemia in case of intestinal intussusception (Fossum et al., 2002). Low hematocrit value (Table 1) may be the result of minor intestinal hemorrhages (Dixon, 2004). The pathophysiology of intussception is complex and includes a large number of events such as vascular damage, ischemia, devitalized and necrotic tissues, endotoxins and inflammatory mediators, peritonitis, bacterial translocation and septic shock. 
      In younger’s suspected with intestinal intussusceptions, survey radiography has a sensitivity of about 45 percent (Sargent et al., 1994). Negative contrast radiography (air enema) is a popular test suspected with intussusceptions because it is more accurate, safe and easy to perform (Daneman and Ton, 1996). In human infants, barium enemas are used to reduce enterocolic intussusceptions (Levitt and Bauer, 1992). Accumulation of gas proximal to the intussusception may be observed on plain radiography. Diagnosis of intussusceptions with survey of plain radiographs may be difficult and patients may reveal obstruction. For the diagnosis of intussusceptions the efficacy of contrast radiography in confirmation of diagnosis was higher.
      Ultrasonography and radiographic evaluation of affected site are very helpful in establishing a definitive diagnosis (Lewis and Ellison, 1987; Oakes et al., 1994). Ultrasonography was considered the accurate method for detection of intussusceptions (Manczur and Voros, 2000). The intussusception, on ultrasonography, may appear as hyperechoic and hypoechoic concentric rings in transverse plane and as multiple hyperechoic and hypoechoic parallel lines in longitudinal plane (Lewis and Ellison, 1987; Oakes et al., 1994). Advantage of ultrasonography compared to barium enema for diagnosis of intussusceptions includes lack of ionising radiation with the technique and no need for anaesthesia. It is also less time-consuming and enables examination of adjacent structures such as lymph nodes that are not usually visible radiographically). On the other hand, radiologists are increasingly using ultrasonography as the sole method for diagnosis or exclusion of intussusceptions and several investigators have recently reported 100 percent accuracy for ultrasonographic diagnosis of intussusceptions. (Daneman and Ton, 1996).  Colonoscopy and biopsy are the diagnostic methods of choice for this disease (Allenspach, 2010).  
      Intussusception was first tried to be reduced manually but this technique failed due to the devitalized tissue, so resection and end-to-end anastomosis was performed which is considered as a viable treatment of intestinal intussusception (Ellison, 1986). Intestinal resection and end-to-end anastomosis was finally performed for the correction of intussusceptions in this case. Enteroplication include the entire small intestine from the distal duodenum to the distal ileum, rather than just a few loops proximal to and distal to the intussusceptions site. This technique prevents the formation of acute “Kinks” or folds in the bowel wall which may predispose to the formation of intussusceptions (Levitt et al., 1992).
      The prognosis associated with intussusceptions depends on such factors as the anatomic location, duration, degree of mechanical obstruction, and the predisposing cause. Underlying systemic disease, such as canine distemper or parvoviral enteritis, will increase morbidity and mortality. According to (Ellison, 1986) intussusception associated with viral enteritis or gastroenteritis (parvovirus or distemper) has an increased morbidity and mortality and carries a guarded prognosis. Increased mortality may be due to fluid and electrolyte disturbances, and septicemia. The high survival rate (85.7%) may also attribute to the aggressive pre-operative and post-operative fluids, electrolyte and antibiotic therapy. Early recognition of intussusceptions, aggressive fluid therapy, and prompt surgical correction should result in better survival rates in future (Levitt l et al., 1992). 
                                   CONCLUSION
           Gastro intestinal intussusception is a life-threatening condition that requires an accurate, early recognition and prompt diagnosis with urgent surgical approach. The dog with acute enteritis or gastroenteritis, intestinal masses, parasites, intestinal foreign bodies and abdominal surgery were the predisposing factors leading to intussusceptions in younger dogs. The most common type of intussusceptions was the ileocolic. Animal those suffering from intussusceptions have been having episodes of anorexia, depression, vomiting and diarrhoea. Intestinal resection and anastomosis were performed. Resection and end-to-end anastomosis was performed which is considered as a viable treatment of intestinal intussusception. No post-operative recurrence was observed. The high survival rate that was achieved was due to the effective preoperative, surgical and post-operative therapy that was implemented. Intestinal intussusception represents an uncommon presentation of canine leptospirosis and clinicians should be aware of this potential complication. Therefore it should be recommended to perform a thorough ultrasonographic examination of the abdomen in dog suspected of leptospirosis infection, if vomiting and abdominal pain are observed as potential indicators of intestinal intussusception.
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