Prolapse of the bladder and small colon due to dystocia in a mare
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Summary
Bladder prolapse is a rare condition in mares and may occur as a result of excessive straining during the parturition or in the postpartum period. We report a case of dystocia associated prolapse and incarceration of the small colon through the external urethral opening into a prolapsed urinary bladder. No previous reports of this condition were found. An 11-year-old Thoroughbred mare was presented to The Equine Hospital at the Jockey Club of Saudi Arabia for evaluation and treatment of dystocia. Prolapse of the urinary bladder was concomitantly diagnosed. Initial assessment deemed replacement of the urinary bladder in the normal position and vaginal delivery not possible. The mare was immediately prepared for caesarean section. The foal was successfully delivered and resuscitated.  Detailed assessment of the bladder during the surgery revealed that the small colon had prolapsed through the external urethral opening and was inside the bladder. The urinary bladder was opened. The small colon was replaced into the abdominal cavity; a first surgeon gently replaced the small colon through the external urethral sphincter and a second surgeon retrieved the small colon by gentle traction.  The mare recovered uneventfully from general anaesthesia. The mare and the foal were discharged from the hospital seventeen days post-operation. 
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Introduction
Dystocia is defined as impediment to the normal parturient process, and it may be maternal (e.g., uterine torsion, abdominal hernia) or foetal (size, presentation, position, posture) in origin (Frazer, 2011). Dystocia reportedly occurs in about 4% of Thoroughbred foaling’s (Rossdale and Ricketts, 1973). It is a life-threatening situation, and it requires immediate action as delay can cause not only the foal’s death but the death of mare as well.  The primary indication for caesarean section in mare is the presence of dystocia with a live foetus, where assisted vaginal delivery (AVD) and/or controlled vaginal delivery (CVD) are not possible (Embertson 2002).

Urinary bladder displacement is a rare situation in horses. Two types of displacement have been reported; extrusion through a tear in the vagina and true prolapse with eversion of the bladder (Schott and Woodie, 2019) as in this case.  The later occurs because the mare’s urethra has a large diameter, and the bladder may be everted into the vagina after severe straining (Canisso and Schnobrich, 2018) during parturition or associated with colic.  
To our knowledge, the prolapse of small colon within the everted urinary bladder due to dystocia in a horse has not previously been reported.  However, prolapse of the pelvic flexure into the bladder has been reported in a mare after perineal laceration repair (Haynes, 1980).

Case history
An eleven-year-old Thoroughbred mare presented to The Equine Hospital for evaluation and treatment of dystocia. She had reportedly commenced the second stage of parturition approximately one hour prior to presentation. 

Clinical findings
The mare was immediately sedated with 0.1mg/kg detomidine (Medesedan)1 and 0.1mg/kg butorphanol2 (Dolorex) intravenously and anaesthetized with 2.5mg/kg ketamine (Ketamidor)3 and 0.1mg/kg diazepam (Diazedor)4 intravenously.  She was placed in dorsal recumbency with the hind legs elevated.  A reddened membrane was visible extruding from the vulva which resembled a “red bag delivery”. However, as a small incision was made, it became apparent that the structure was the bladder, and hence the incision was closed using size 3-0 poliglecaprone 25 (Monocryl)5.  Cranial to the everted bladder the foetal forelimbs could be palpated in the pelvic canal. The foal was in normal anterior presentation with a dorsosacral position and normal posture, but it was overly large. The foetal oversize and the bladder prolapse precluded the mare from controlled vaginal delivery and so caesarean section was considered the best option.

Diagnosis
Prolapse of the bladder and small colon through the urethral orifice due to dystocia.

Treatment
The mare was transferred to the surgical suite and placed in dorsal recumbency.  The ventral abdomen was aseptically prepared, and a caudal midline laparotomy was performed.  The uterus was localized, a hindlimb was palpated, stay sutures place in the uterine wall at the level of the hock and the fetlock and a full thickness incision made.  The foal was extracted.  The uterus was stabilized by the stay sutures and a haemostatic, simple continuous suture in size 1 braided lactomer (Vicryl)6 suture was placed around the circumference of the uterine wall incision.  The incision was then closed using two layers of Cushing pattern sutures in size 2 braided lactomer (Vicryl)6. 
Meanwhile, a second surgeon assessed the everted bladder. Attempts were made to replace the bladder, however, repulsion of the bladder through the urethral opening was obstructed by a mass inside the bladder.  The cause of this obstruction could not be ascertained, and so the initial incision into the bladder was re- opened and extended (figure 1).  This revealed that the small colon had prolapsed though the urethral opening and was inside the bladder.  The small colon was lavaged with lactated Ringer's solution and slowly replaced through the urethral opening.  The scrubbed surgeon gently retracted the small colon into the abdomen and inspected it (figure 2).  There was a haematoma and several small tears in the mesentery which were oversewn using size 2-0 polydioxanone (PDS)7.  The non-scrubbed surgeon closed the incision in the bladder using size 3-0 poliglecaprone 25 (Monocryl) 5 in a simple continuous pattern.  The bladder was inverted though the urethral orifice and the adventitia oversewn by the scrubbed surgeon, using size 3-0 poliglecaprone 25 (Monocryl)5 in a Cushing pattern. The rest of the abdomen was evaluated, and no further abnormalities were found. A 28 French abdominal drain (Mila)8 was placed via a stab incision to the right of the cranial aspect of the midline celiotomy and secured in place with a Roman sandal suture in size 0 polypropylene (Prolene)9.  The abdomen was lavaged with sterile 0.9% sodium chloride solution (0.9% Sodium Chloride)10.  The linea alba was closed using size 2 braided lactomer (Vicryl)6 in a simple continuous pattern. Subcutaneous tissue closed using size 2-0 braided lactomer (Vicryl)6 in a simple continuous pattern and the skin using interrupted polypropylene (Prolene)9.  A stent (Equine Stent Bandage)1 1 was placed over the incision and an abdominal bandage (Post Colic Surgery Kit)12 for recovery.
Immediately after delivery, the foal was briefly suspended by the hindlimbs to help clearing fluid from the airways.  The nose was cleaned, and the foal was dried vigorously. As the foal was not breathing, nasotracheal intubation was performed and the foal was manually ventilated for about 5 minutes until he started breathing on his own. An intravenous catheter was placed. As his cardiac rate was less than 60 beats per minute, epinephrine (Adrenaline)13 was given intravenously at a dose of 0.01 mg/kg. The dose was repeated after 5 minutes until an appropriate heart rate returned. After successful resuscitation, the foal was maintained under intensive care. The mare had an uneventful recovery from general anaesthesia. Peri- and post-operatively the mare received 22,000 IU/kg of procaine penicillin (Peni-kel 300)14 IM BID, 6.6 mg/kg of gentamicin (Genta-kel 05)15 IV SID, 1.1mg/kg of flunixin (Flunixin)16 IV BID, metronidazole (Metronidazole)17 30mg/kg PR TID, esomeprazole (Nexium)18 4mg/kg IV SID, domperidone (Dompy 10mg)19 1.1mg/kg PO BID, lidocaine (2% lidocaine hydrochloride)20 continuous rate infusion 0.05mg/kg/min and lactated Ringer's solution (Lactated Ringers Solution)21 with dextrose (50% w/v dextrose)22 at 40 mL/kg/day. A urinary catheter was placed, which remained in situ for 48 hours.  The abdomen was lavaged with 10 litres of sterile warm lactated Ringer's solution (Lactated Ringers Solution)21 every six hours, for 4 days.  The abdominal drain was removed when the peritoneal fluid became grossly normal. The uterus was lavaged as needed with sterile sodium chloride solution (Sodium Chloride Solution)12 four times daily and 20 IU of oxytocin (Oxytocin-S)23 was administered intramuscularly after each lavage. The placenta was expelled 48 hours postoperatively.  After expulsion of the placenta uterine lavage was continued twice daily for ten days subsequently until the uterus was deemed clean. The mare was gradually reintroduced to food and water. Five days post- operatively, procaine penicillin and gentamicin were discontinued and replaced by trimethoprim and sulfadiazine (Trimediazine plain)24 30mg/kg PO BID.  This was continued until five days after discharge from the hospital. Flunixin (Flunixin)16 administration was reduced to 0.55 mg/kg IV BID on day six after surgery, and the following day administration ceased.  Domperidone (Dompy)19 was discontinued 10 days post-operatively. Metronidazole (Metronidazole)17 and esomeprazole (Nexium)18 administration was ceased sixteen days post-operatively. The mare was kept with an abdominal bandage (Equine Post Colic Surgery Kit)12 to decrease contamination of the wound while the foal nursed.  On day five the stent (Equine Stent Bandage)11 was removed, and there was a small amount of discharge from the cranial aspect of the incision. 

Outcome
Seventeen days post-operatively the mare and foal were both discharged from The Equine Hospital.  The owner was contacted three months later, and he reported that the mare and foal were both doing well.

Discussion
The urgent nature of dystocia with a live foal prompted our rapid decision to perform a caesarean section.  Pre-operatively, we were not aware that the small colon was entrapped inside the urinary bladder, our initial focus was on saving the foal, and only once the caesarean section had commenced was further information about the everted bladder obtained.  Eversion of the bladder associated with entrapment of the small colon has not been previously reported.  However, one can assume that the aetiology of the small colon entrapment in the same increase in abdominal pressure that caused the eversion of the urinary bladder.
The urinary bladder was initially mistaken for premature separation of the chorioallantois.  The urinary bladder can be distinguished from the chorioallantois by recognizing the appearance of the bladder mucosa and ureteral openings (Schott and Woodie, 2019), as well as the cervical star 
To our knowledge the technique of small colon replacement using two surgeons has not previously been performed, however in this case it proved effective. We elected to close the urinary bladder in two stages, firstly the everted mucosal surface was closed using size 3-0 poliglecaprone 25 (Monocryl)5 and then inverted.  However, on reflection this could increase the horse’s risk of developing cystic calculi because the mucosal surface was undoubtedly penetrated by the suture.  Therefore, replacement of the bladder back into the abdomen, followed by a double layer inverting closure by the scrubbed surgeon (Kaminski et al., 1978), would perhaps be a preferable technique.  Further to this the bladder was not filled with sterile saline to confirm patency, but this would have been advisable.
Post-operative management was based on recommendations for post-operative care after cystorrhaphy and caesarean section. The mare received procaine penicillin (Peni-Kel 300)14, gentamicin (Genta-kel 05)15 and metronidazole, (Metronidazole BP)16 which are the recommended first line antimicrobials to provide broad spectrum prophylaxis in a case of suspected septic peritonitis (British Equine Veterinary Association, 2022).  
A urinary catheter (24 French foley) was placed after the surgery and removed after twenty-four hours.  This allowed for reduced risk of bladder distension post operatively and allowed time for urethral swelling to subside if present (Schott and Woodie, 2019).  In present case, urinary output was normal post-operatively and bladder eversion did not re-occur. 
The mare was at risk of peritonitis post-operatively due to contamination and compromise of the small colon whilst entrapped, and the possibility that abdominal contamination with urine following bladder repair or amniotic fluids during the caesarean section may have occurred. Survival after development of peritonitis is reported to be 44% (Hawkins et al., 1993). An abdominal drain (Mila)8 was placed intra-operatively.  Lavage was performed three times daily with 10 litres of lactated Ringer's solution (Lactated Ringers Solution)21, to reduce the risk of development of septic peritonitis. 
Twelve hours after recovery from anaesthesia the placenta had not passed.  This might have been due to myometrial exhaustion after dystocia (Rapacz-Leonard et al., 2015), however caesarean section has also been reported to increase the incidence of retained foetal membranes.  Treatment was instigated with lavage of the uterus with five litres of lactated Ringer's solution (Lactated Ringers Solution)21 three times daily as well as administration of oxytocin (Oxytocin S)23. Doses of up to 80 IU of oxytocin every 4 to 6 hours after been recommended in refractory cases, but there is a risk of abdominal pain associated with this (Schott and Woodie, 2019).  The foetal membranes were retained for 48 hours following surgery. Autolysis of the foetal membranes within the uterine lumen provide an ideal environment for bacterial proliferation. A severe metritis may develop and inflammation of the uterine wall results in absorption of bacteria and endotoxins, producing septicaemia and endotoxemia. (Perkins and Frazer, 1994). To reduce the risk of endotoxemia associated subsequent laminitis the mare had continuous ice around the distal limb (Canisso et al., 2013) and fortunately she did not develop laminitis.  
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Figure legends and table headings
Figure 1: An incision into the everted bladder revealed the small colon within the bladder lumen
Figure 2: Assessment of the small colon after replacement in the abdomen revealing a mesenteric hematoma.
