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	TITLE OF CASE Do not include “a case report”

	Management of a linear foreign body gastrointestinal obstruction in a miniature pig


	SUMMARY Up to 150 words summarising the case presentation and outcome (this will be freely available online)

	A 4-year-old miniature potbellied pig was presented for treatment of suspected foreign body ingestion. Exploratory laparotomy identified a linear foreign body obstructing the pylorus, duodenum and proximal jejunum. In order to avoid small intestinal resection, combined gastrotomy and enterotomy of the proximal jejunum was performed to evacuate the foreign body. Necrotic areas at the enteromesenteric junction were oversewn. The foreign material was found to be part of a duvet the owners had provided as bedding for the pig. The pig made an uneventful recovery and was discharged from hospital care four days after surgery.


	BACKGROUND Why you think this case is important – why did you write it up?

	The increasing popularity of pet pigs kept as companion animal opens a new field of veterinary care in general practice.1 Pet pigs are not necessarily housed in a natural environment, which might lead to a higher incidence of foreign body ingestion. At present gastrointestinal foreign bodies are rarely diagnosed in live pigs.2 This could be due to the non-specific clinical signs and low economic value of individual pigs kept as farm animals. Pigs with gastrointestinal disease generally show nondescript clinical signs including lethargy, inappetence, vomiting, abdominal distention and decreased faecal output.3 Early recognition of the described clinical signs followed by rapid surgical intervention should improve the outcome of pigs with gastrointestinal foreign body obstruction. The following case describes the clinical presentation and management of a pet miniature potbellied pig with a linear foreign body obstruction of the stomach, duodenum and proximal jejunum. Detailed information about the surgical approach and outcome of the case will increase the awareness of these surgical conditions in pet pigs.


	CASE PRESENTATION Presenting features, clinical and environmental history

	The 4-year-old, 70kg male miniature potbellied pig was referred for treatment of suspected foreign body ingestion. The pig was kept as a pet in a garden summerhouse, furnished with a bed including a pillow and a duvet. The owners reported that the pig could have eaten some duvet material approximately 36 hours prior to referral. The animal had subsequently shown clinical signs of lethargy and frequent vomiting.
Clinical examination by the referring veterinary surgeon revealed pain on palpation of the cranial abdomen and a reduced rectal temperature of 36.1oC. The pig was referred due to the suspicion of a gastrointestinal foreign body and was sedated for transport using intramuscular azaperone (160mg Stresnil, Elanco) and ketamine (500mg Ketamidor, Chanelle).

Approximately one hour later, upon arrival at the referral center, the pig was quiet and minimally responsive, with a heart rate of 100bpm, respiratory rate of 16bpm and rectal temperature of 34.2oC indicating hypothermia. The mucous membranes appeared injected with a capillary refill time of 4 seconds. The animal was shivering and hypersalivating and displayed obvious signs of discomfort upon deep palpation of the cranial abdomen. No vomiting was observed.


	INVESTIGATIONS If relevant

	Blood haematology and biochemistry identified severe dehydration and leukopenia with a packed cell volume of 55% (reference range = 36 – 45%), total protein of 98 g/L (reference range = 79 – 89 g/L) and a white blood cell count of 3.1x109/L (reference range = 11 – 22x109/L).4,5 Hypokalaemia with a potassium of 3.4mmol/L (reference range = 4.4 – 6.7mmol/L) was additionally noted.5


	DIFFERENTIAL DIAGNOSIS If relevant

	Differential diagnoses include gastritis (gastric ulcers), enteritis, feed impaction, intussusception, foreign body obstruction, small intestinal volvulus, gastrointestinal neoplasia or toxic indigestion2,6,7.



	TREATMENT If relevant 

	Based on the history and compromised clinical condition of the animal, exploratory laparotomy was performed without delay. Preoperatively, potentiated amoxicillin (8.75mg/kg Synulox, Boehringer Ingelheim) and meloxicam (0.4mg/kg Metacam, Boehringer Ingelheim) was administered intramuscularly. General anaesthesia was induced using intravenous midazolam (0.2mg/kg iv Hypnovel, Roche) and ketamine (20mg/kg Ketamidor, Chanelle). Endotracheal intubation was subsequently performed (endotracheal tube size 10) and general anaesthesia maintained with isoflurane (1.5% IsoFlo, Zoetis). Sodium lactate solution (Vetivex Hartmann’s, Dechra) was administered via an intravenous catheter placed into the right auricular vein.
Surgery was performed in dorsal recumbency. The ventral abdomen was prepared for aseptic surgery and draped. An approximately 15cm incision centred over the preputial orifice was made through the skin. The cranial half of the incision was located midline and the incision deviated to a paramedian location over its caudal half to avoid invasion of the prepuce and penis. The incision continued though the subcutaneous tissue and the abdominal cavity was entered via a midline incision through the linea alba. Exploratory laparotomy identified marked distension and hyperaemic appearance of the duodenum and proximal jejunum. A linear foreign body was palpated transmurally inside the intestinal lumen of the affected oral small intestine. The foreign body could be traced proximally to the pylorus, and an approximately 5-cm-diameter firm mass was palpated inside the stomach. The stomach was moderately gas distended. The affected small intestine had a purse-string appearance, which prevented its normal smooth continuous motility. Presence of a linear foreign body causing pyloric obstruction and purse-string of the oral small intestine was suspected.

The abdominal incision edges were protected with moistened towels. The greater curvature of the stomach was exteriorised through the incision and two stay sutures (3.5M glycomer 631) were placed approximately 10cm apart. A 4cm gastrotomy incision was made into the stomach along the greater curvature between the 2 stay sutures. An approximately 4x7cm foreign body was found inside the stomach. The foreign body continued into the small intestine. Gentle traction on the foreign body with the use of sponge forceps was unsuccessful at retrieving the portion of the foreign material that was situated within the intestine and caused increased purse-string effect of the oral small intestine. The foreign body in the stomach was cut from its extension into the small intestine and removed through the gastrotomy incision (figure 1). The foreign material was composed of compacted soft material consistent with the filling of a duvet. The gastrotomy site was closed in 2 layers (3M glycomer 631 - simple continuous followed by Cushing pattern).

A 2cm full thickness enterotomy was performed at the antimesenteric aspect of the small intestine at the midpoint of the length of the involved small intestine. A linear foreign body of material similar to the above described compacted soft synthetic fibre material, consistent with duvet material, was identified (figure 2). With the use of sponge forceps and manual massage of the oral and aboral segments of the involved small intestine, the 12 cm long linear foreign body was removed. The enterotomy site was closed in one layer (3M glycomer 631 – interrupted Lembert pattern).
Examination of the affected portion of small intestine revealed presence of several pale small (1-2 mm) focal areas on the serosal surface along the mesenteric attachment, consistent with focal areas of ischaemia (figure 3). These areas were not resected but were oversewn with interrupted cruciate sutures (3M glycomer 631) to prevent leakage of gastrointestinal contents. Exploration of the rest of the abdomen did not identify any other abnormalities. The midline was apposed in three layers including peritoneum and linea alba (4M braided Lactomer – simple continuous pattern), the subcutaneous/fat layer (3M poliglecaprone 25 – simple continuous pattern) and the skin (3M poliglecaprone 25 – simple continuous intradermal pattern).

The recovery from surgery was prolonged (105 minutes) with resulting hypothermia but otherwise uneventful.



	OUTCOME AND FOLLOW-UP  

	Post-operatively no further vomiting was observed, and the pig’s appetite returned to normal within 24 hours after surgery. The intravenous fluid therapy was discontinued 12 hours after surgery. Medication with intramuscular meloxicam (0.4mg/kg Metacam, Boehringer Ingelheim) was repeated after 24 hours. Treatment with intramuscular potentiated amoxicillin (8.75mg/kg Synulox, Boehringer Ingelheim) was continued once a day for five days. All vital and blood parameters were within normal limits and the pig showed good appetite and was passing normal faeces when it was discharged from the hospital four days postoperatively. The owners were advised to bed the pig on straw, provide only large and indestructible toys and chop all fruit and vegetables well before feeding. Telephone follow-up 18 months after surgery confirmed that the pig was in good general health and had not suffered any complications or disease since.


	DISCUSSION Include a very brief review of similar published cases 

	This case report describes the successful surgical management of a linear foreign body obstruction of the pylorus, duodenum and proximal jejunum in a 4-year-old miniature potbellied pig.
The increasing pet pig population is a fairly recent development and veterinary practitioners are faced with the demand to provide advanced individual animal care for a farm animal species without much published evidence available. Gastrointestinal disease is one of the most common medical problems in pet pigs and it is important to note that the presenting clinical signs associated with gastrointestinal obstruction in pigs are similar to those in dogs with the most common signs being lethargy, anorexia and vomiting.3,7,8,9
Dogs with a linear foreign body are more likely to experience intestinal necrosis, perforation and peritonitis and require intestinal resection and anastomosis when compared to non-linear foreign bodies.10, 11 Intestinal resection and anastomosis in pigs is complicated by the unusual pattern of the arterial blood supply of the small intestine.12 Instead of arterial arcades as seen in most mammals up to 500 arterial bundles radiate straight throughout the mesentery towards the small intestine. Since the ligation of the described vasculature as required for small intestinal resection is challenging and time consuming, the described gastrotomy and enterotomy approach with over-sew of small necrotic areas appears to be a valid alternative.2,13
Based on the history and presenting clinical signs it was decided to take the pig for immediate exploratory laparotomy without performing diagnostic imaging in the described case. As a foreign body ingestion was highly suspected (and most of the differential diagnoses would also require surgical intervention), is was elected to perform immediate surgery to minimize the risk of irreversible intestinal damage. Additionally, there was the concern that further deterioration of the animal’s cardiovascular status would increase the risk of anaesthetic complications. However, the radiographic and ultrasonographic examination of the abdomen can provide useful information and aid clinical decision making in most cases of porcine gastrointestinal tract disease. Intestinal distention and possible foreign bodies are frequently observed with these imaging techniques.3,7
A retrospective study investigating the reasons and outcomes of gastrointestinal tract surgery in pet pigs found that five out of 11 pigs underwent surgery to resolve intestinal obstructions caused by foreign bodies.3 The foreign bodies in this study included three fruit pits and two linear foreign bodies that appeared to be parts of carpet. Recently published data confirmed a significant lack of knowledge amongst pet pig owners concerning husbandry and health of their animals.1 Both studies underline the importance of owner education in pet pig welfare and emphasize the advisory role of the veterinary surgeon.
It is important for pigs to be able to follow their natural foraging, rooting and nesting behaviour. Pet pigs that are kept indoors can be provided with so called rooting boxes. These boxes contain stones that are too large to be swallowed by the pig. Pig food can be scattered amongst the stones to encourage the natural rooting behaviour without the risk of foreign body ingestion.14
Based on the described case and previous reports it is important to take all measures necessary to limit the access of pet pigs to foreign material that could be ingested. In case of suspected foreign body ingestion, prompt veterinary attendance, diagnosis and surgical intervention appears to improve the outcome for affected animals.11


	LEARNING POINTS/TAKE HOME MESSAGES 3 to 5 bullet points – this is a required field

	· Early surgical intervention is crucial in pigs with gastrointestinal foreign body obstruction

· Small intestinal resection might be prevented by a combined gastrotomy and enterotomy approach in case of a foreign body obstruction of the proximal small intestine

· Species-appropriate animal husbandry should decrease the risk of foreign body ingestion in pet pigs
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	FIGURE/VIDEO CAPTIONS figures should NOT be embedded in this document

	Figure 1: Gastrotomy at the greater curvature of the stomach. Two stay sutures were placed and the abdominal incision was protected with moistened towels. The foreign body was composed of synthetic fibre material and continued into the small intestine.
Figure 2: Enterotomy at the antimesenteric aspect of the small intestine. A linear foreign body consistent with duvet material was evacuated from the proximal small intestine.
Figure 3: Segment of the affected small intestine: note the straight, radiated mesenteric blood supply as well as the focal pale, ischaemic areas at the mesenteric attachment. The affected segment of small intestine appears haemorrhagic and inflamed when compared to the distal, unaffected segment at the lower aspect of the image.
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