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The present study was conducted in ten dairy heifers (Bos taurus) suffering from 

intestinal intussusception. All these cases exhibited the clinical signs of bouts of 
colicky pain for 6-12 hours followed by anorexia and cessation of faeces. In all 

cases, the onset of disease was between 72-120 hours. Per-rectal palpation 

revealed spiral-shaped mass and distended intestinal loops. Ultrasonographically, 

distended loops, ileus, passive movement of ingesta and presence of peritoneal 
fluid were consistent findings. The diagnosis of intestinal intussusception was 

made on the basis of clinical signs, per-rectal palpation and trans-abdominal 

ultrasonography. Further it was confirmed on full abdominal right flank 
exploratory laparotomy. All the heifers were subjected for standing right flank 

laparotomy under linear infiltration of local anaesthesia followed by 

exteriorization and resection of intussucepted intestinal mass. The side-to-side 

entero-anastomosis was done by open lumina technique using gastro-intestinal 
anastomotic (GIA) stapled devices. Signalment, duration of surgery and 

anastomotic time were recorded in all cases. Thus, Intestinal intussusception in 

dairy heifers was diagnosed on the basis of clinical signs, per-rectal palpation, 
trans-abdominal ultrasonography which was further confirmed by full abdominal 

right flank exploratory laparotomy. The GIA staples applied for side-to-side 

entero-anastomosis by open lumina technique took less total surgical and 
anastomotic time. Moreover, there was reduction in tissue trauma/manipulation 

and in contamination by intestinal contents. The closure of bowel was easy and 

secured. GIA staples can be used effectively for entero-anastomosis in cattle 

affected with intestinal intussusception. 
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Introduction 
 

Intussusception is an intestinal affection in 

which one segment of intestine telescopes 

inside of another which leads to intestinal 

obstruction (Pearson, 1971; Smart et al., 1977 

and Constable et al., 1997). It typically 

develops secondary to changed intestinal 

motility and the process occurs mostly in the 

direction of peristalsis. Although 

intussusception can occur in any part of the 

alimentary tract, the most common location is 

the intestine (Horne, 1991). Most important 

clinical symptoms exhibited by affected cows 

are bouts of colic followed by reduced feed 

and water intake, cessation of faeces and 

abdominal distention (Smith, 1980). It can be 

diagnosed by per-rectal palpation of tightly 

coiled loops of intestines and/or trans-

abdominal ultrasonography evidenced by 

presence of a bull-eye pattern and/or distended 

intestinal loops and presence of increased 

peritoneal fluid (Imran et al., 2011; Tharwat, 

2012; Mestry et al., 2012; Khalphallah et al., 

2016 and Mann et al., 2019). 

 

Surgically, intussusception is reported to be 

repaired by end-to-end or side-to-side entero- 

anastomosis either by using conventional 

hand-sewn sutures (Constable et al., 1997; 

Dabak et al., 2001 and Fontaine and 

Rodgerson, 2001) or by GIA stapling devices. 

However, former surgical techniques have 

been reported to cause more tissue 

manipulation and are time consuming. 

Moreover, it also leads to overexposures of 

surgical site, and that further increases 

augmentation of bacterial load, leading to 

conditions like peritonitis, adhesions, leakage 

and ultimately mortality (Ralphs et al., 2003). 

The later technique of entero-anastomosis 

using stapler devices is a technological 

advancement that causes less tissue injury and 

lesser time for surgical procedure. Moreover, 

it also decreases the anastomotic leak 

complications (Santo et al., 2011). 

Complication rates are less following the use 

of stapling devices provided they are applied 

correctly by a trained surgeon (Smeak and 

Crocker, 1997). 

 

The everting triangulating end-to-end entero-

anastomosis (McGinty et al., 1979), the 

inverting end-to-end entero-anastomosis 

(Nance, 1979) and the antiperistaltic side-to-

side (functional end to end) entero-

anastomoses (Ravitch and Steichen, 1972) are 

three described techniques out of these the 

antiperistaltic side-to-side entero-anastomosis 

is considered as a technique of choice 

(Steichen and Ravitch, 1984 and Ullman 

1994). The antiperistaltic side-to-side 

anastomosis further includes the open lumina 

technique (Chassin et al., 1984), functional 

end-to-end entero-anastomosis (Yamamoto 

and Keighley, 1999), offset method (Steichen 

and Ravitch, 1984) and one-stage functional 

end-to-end entero-anastomosis and resection 

(Ravitch et al., 1974). 

 

The clinical application of surgical stapling as 

a technique for management of intestinal 

intussusception in dairy animals is poorly 

reported. In this study, open lumina entero-

anastomosis was performed in 10 dairy 

heifers. 

 

Materials and Methods  

 

Diagnosis 

 

The present study was conducted on ten dairy 

heifers affected with intestinal 

intussusception. Intussusception was 

diagnosed on the basis of history, clinical 

signs, per-rectal palpation and trans-

abdominal Ultrasonographic examination.  

 

Surgical management 

 

All the dairy heifers were prepared for aseptic 

surgery and subjected to standing right-flank 
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laparotomy under linear local infiltration 

followed by resection of intussuscepted mass 

and entero-anastomosis by open-lumina 

technique using gastrointestinal anastomosis 

(GIA) stapling device. The GIA stapling 

device was sterilized in a formalin chamber. In 

each case, the entero-anastomosis was 

performed with a multi-use linear cutter 

stapling gun using single use reloadable 

stapling units (SULU) (Fig. 2). The 

intussuscepted mass explored and gently 

exteriorized through laparotomy incision (Fig. 

1; B). Mesentery was infiltrated with 2% 

injection lignocaine hydrochloride. The major 

mesenteric blood vessels were identified and 

ligated with Polyglactin 910 synthetic 

absorbable suture material No. 1. Doyen 

intestinal clamps were applied on intestinal 

lumen to prevent the spillage of contents from 

the oral side. The exteriorized intussuscepted 

mass was resected out followed by repairing 

of mesenteric ends with Polyglactin 910 No. 

1. Then the two limbs of stapler were inserted 

into each lumen of the bowel to be 

anastomosed. The open ends of the bowel 

were aligned evenly on the forks of GIA 

stapler so that the anti-mesenteric surfaces 

were in apposition. The two limbs of the 

stapler were engaged and locked (Fig. 1; C). 

The stapler was ‘‘fired’’ resulting in two 

double-staggered staple lines joining the two 

pieces of bowel; simultaneously, the knife 

blade created a stoma by dividing the 

anastomosed bowel between the two double-

staple lines (Fig. 1; D). Then the stapler was 

loaded with new SULU and the forks of the 

stapler were positioned around the 

anastomosed bowel at 90° to its long axis and 

adjacent to its opening. The two limbs of the 

stapler were engaged and locked 1 cm ventral 

to the previously stapled edges (Fig. 1; E). The 

stapler was ‘‘fired’’ resulting in completion of 

the anastomosis procedure (Fig. 1; F & G). 

Total duration of surgery was recorded as time 

from the skin incision up to the last suture on 

skin. Anastomotic time was recorded from the 

start of anastomosis up to the last suture of 

anastomosis. Post-operatively injection 

Enrofloxacin @ 2.5mg/kg body weight and 

injection Meloxicam @ 0.5 mg/kg body 

weight intramuscularly for 5 days. Injection 

5% Dextrose Normal Saline was given for 

three consecutive days postoperatively. 

Antiseptic dressing of the wound was done 

with 5% povidone iodine lotion daily. 

 

The total duration of surgery and anastomotic 

time were statistically analyzed by one-way 

ANOVA using SPSS 16.0 version. 

 

Results and Discussion 
 

All the dairy heifers were presented with a 

history of the bouts of violent colicky pain 

exhibited by rolling on ground, stretching of 

body and legs, frequently sitting and standing 

up, paddling of limbs, kicking at belly and 

arching of the back. Reduced water intake was 

observed in all heifers along with suspended 

rumination. There was complete anorexia and 

cessation of faeces. On per-rectal examination, 

mucoid discharge stained with blood was 

passed by affected cow-heifers; distended 

intestinal loops were palpated in 6 heifers 

whereas the intussuscepted mass was palpable 

in 4 heifers. Trans-abdominal ultrasonography 

of the right flank revealed distended intestinal 

loops, ileus and passive movement of ingesta, 

intestinal wall and presence of peritoneal fluid 

(Fig.3). The mean± S.E values of total 

duration of surgery (min) was 31.80±097and 

mean± S.E. value of anastomotic time (min) 

was 5.60±0.22. 

 

All the dairy heifers were presented with a 

history of violent colicky pain which might 

have been occurred due to pressure on 

intestine caused by spasm associated motility 

disorder, distension of the intestinal part oral 

to intussusception due to the trapped fluid and 

gas produced from abnormal growth of 

bacteria. The visceral pain might have 
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occurred due to activation of nociceptive 

mechano-receptors within the intestinal wall. 

The initial phase of severe abdominal pain 

might have been caused primarily by the 

tension on the mesentery as it is drawn into 

the intussuscipiens and it persisted for 6-12 

hours. The abdominal pain may be related to 

the local congestion and oedema. Similar 

observations have been reported by many 

other workers (Imran et al., 2011; Tharwat, 

2012; Mestry et al., 2012; Kushwaha et al., 

2012; Milnes and McLachlan, 2015; Hussain 

et al., 2015; Khalphallah et al., 2016; Nichols 

and Facteau, 2017; Mir, 2018; Agne et al., 

2018 and Mann et al., 2019). A history of 

anorexia was reported by other authors (Imran 

et al., 2011; Tharwat, 2012; Mestry et al., 

2012; Kushwaha et al., 2012; Milnes and 

McLachlan, 2015; Hussain et al., 2015; 

Khalphallah et al., 2016; Nichols and Facteau, 

2017; Mir, 2018; Agne et al., 2018 and Mann 

et al., 2019), Reduced water intake was 

reported by previous authors (Hussain et al., 

2015; Mir, 2018 and Mann et al., 2019) and a 

history of cessation of faeces which might 

have been occurred due to telescoping of a 

portion of cranial intestine (intussusceptum) 

into the lumen of caudal adjacent bowel 

(intussuscipiens) which becomes the reason of 

mechanical obstruction in intestine. Other 

authors (Constable et al., 1997; Dharmaceelan 

et al., 2012; Smith, 2014 and Hussain et al., 

2015) also reported similar findings. 

Rumination was suspended in all dairy heifers 

suffering from intestinal intussusception. 

Suspended rumination was expected to be due 

to atonic rumen (Papadopolous et al., 1985 

and Mann et al., 2019). 

 

On per-rectal examination empty rectum with 

no faeces was seen in all dairy heifers, passage 

of mucoid raspberry coloured and creamish 

mucoid discharge from rectum was recorded. 

Raspberry colour may be attributed from 

sloughing of devitalized intestine mixed with 

mucus and faecal material (Smith, 1980) also 

faecal material consistency and colour could 

be related to number of days after which 

animal is presented. Similar findings has also 

been noticed by previous authors (Imran et al., 

2011; Tharwat, 2012; Mestry et al., 2012; 

Kushwaha et al., 2012; Milnes and 

McLachlan, 2015; Hussain et al., 2015; 

Khalphallah et al., 2016; Mir, 2018; Mann et 

al., 2019 and Patel et al., 2019). However, 

distended intestinal loops were palpable in 

(6/10) heifers, which is due to distension 

caused by gas and fluid present proximal to 

intussuscepted mass. Similar findings of 

distended intestinal loops palpable on per-

rectal examination has also been reported by 

other previous workers (Imran et al., 2011; 

Tharwat, 2012; Milnes and McLachlan, 2015; 

Hussain et al., 2015; Khalphallah et al., 2016; 

Nichols and Facteau, 2017; Mir, 2018 and 

Mann et al., 2019). Moreover, intussuscepted 

mass was palpable in 4 heifers, this might be 

due to after formation of intussusception more 

and more intestines are drawn forming 

intussusception, the mesentery becomes very 

tight, causing the involved bowel to spiral. 

Therefore, if the intussusception is palpable 

rectally, it feels like tightly-coiled loops of the 

intestine. Similar findings of palpable 

intussuscepted mass on per-rectal examination 

were reported by other authors (Imran et al., 

2011; Mestry et al., 2012; Kushwaha et al., 

2012; Hussain et al., 2015; Nichols and 

Facteau, 2017; Mir, 2018; Patel et al., 2019 

and Mann et al., 2019). 

 

On ultrasonography, distended intestinal 

loops, ileus, passive movement of ingesta, 

hyper-echoic intestinal wall and presence of 

increased peritoneal fluid was seen. Ileus was 

found in all the cases.  
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Fig.1 Demonstration of Open lumina method via. GIA stapling device 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(A) Preparation and draping of surgical site. (B) Exteriorisation and packing of intussuscepted 

mass. (C) The stapler limbs were inserted into loops, the limbs of stapler were engaged and 

locked followed by firing. (D) Showing the lumen of the two portions of bowel following the 

initial firing of the stapler. The two double-staple lines can be seen clearly along with the stoma 

created between them by the action of the knife. (E) The reloaded stapler has been positioned 

across the bowel at 90
o
 to its long axis. The stapler is locked so that the two initial staple lines 

are offset and not adjacent to each other. The portions of bowel containing the two stay sutures 

are those which will be sacrificed following the second firing of the stapler and (F & G) After 

completing anastomosis. 
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Fig.2 Reach linear cutter 80 along with Multifire (SULU) 4.8 mm cartridge 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 Ultrasonographic image of distended intestinal loops 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Presence of peritoneal fluid is attributable to 

transudation visible between the loops of 

intestines. This fluid appeared as hypo echoic. 

Intestinal contents appear echogenic as 

compared to peritoneal fluid outside the 

intestinal wall. There was passive movement 

of ingesta found in the longitudinal section of 

the intestine. This might have happened due to 

excessive entrapment of fluid and gases as 

well as ingesta in the lumen of the intestinal 

segments proximal to the site of the 

obstruction. However, such findings could not 
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be confirmatory to intestinal intussusception 

as these may be observed in any case of 

intestinal ileus (Imran et al., 2011; Tharwat, 

2012; Mestry et al., 2012; Khalphallah et al., 

2016; Mir, 2018 and Mann et al., 2019). 

 

Total duration of surgery (min) was (31.80± 

0.97) and anastomotic time (min) was (5.60± 

0.22). This might be due to fully mechanized 

working of GIA stapling device. The use of 

stapling devices reduces the surgical time. 

Tissue damage is reduced by using stapling 

devices because tissue manipulation is less 

(Ravitch and Stechen, 1972) and less time is 

spent in physically handling the tissue/bowel. 

Similar findings were reported by previous 

authors (White, 2008; Tobias, 2008; Changal, 

2010; Jardel, 2011; Lipscomb, 2012; 

Bhandary et al., 2016 and Banurekha et al., 

2017). 

 

Intestinal intussusception in dairy heifers 

could be diagnosed on the basis of history, 

clinical signs, per-rectal palpation, trans-

abdominal ultrasonography which could be 

further confirmed by full abdominal right 

flank exploratory laparotomy. The GIA staples 

applied for side-to-side entero-anastomosis by 

open lumina technique took less total surgical, 

anastomotic time and stapling time as well as 

there was reduction in tissue 

trauma/manipulation and contamination by 

intestinal contents. The closure of the bowel 

was easy and secured. GIA staples can be used 

effectively for entero-anastomosis in cattle 

affected with intestinal intussusception. 
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