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ABSTRACT: Objective assessment methods are essential to assess the effects of anaesthesia 

on rabbits’ gastrointestinal function. In this prospective case series, the digestive function of four 

pet rabbits undergoing general anaesthesia for elective orchiectomy was assessed using both 

abdominal ultrasonography (60 minutes pre-anaesthesia and 45-75 minutes post-anaesthesia) 

and quantification of their food intake and faecal output. The ultrasonographic outcome 

measures were duodenal and pyloric contractions, counted from a three-minute video recording 

for each site. A peristaltic contraction was defined as either unidirectional motion of luminal 

contents (sagittal plane) or a single rhythmic dilation and contraction of the lumen (transverse 

plane) lasting one to two seconds. Postoperative food intake was calculated by weighing the 

offered food using a precision scale. The faeces collected during the observation period were also 

weighed. Only one out of the four rabbits ate during the elapsed observation period from the 

end of the anaesthetic to abdominal ultrasonography, and none of them produced any faeces 

during this time. Abdominal ultrasonographic assessment could be completed within 15 minutes 

and was feasible with gentle restraint of the rabbits in sternal recumbency. Duodenal 

contractions were subjectively found to be more consistent and easier to detect and monitor than 

pyloric contractions. Based on the pilot findings of this case series, ultrasonographic assessment 

of duodenal contractions, together with monitoring of postoperative food intake and faecal 

output, may be a useful tool for the early detection of post-anaesthetic digestive dysfunction in 

rabbits, and potential identification of rabbits at higher risk of developing postoperative ileus. 
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Highlights  

• Post-anaesthetic digestive dysfunction is common in rabbits, but difficult to assess 

• Focussed ultrasonography may be added to food intake/faecal output measurement 

• Duodenal contractions seem to be easier to detect and monitor than pyloric contractions 

1.0  Introduction 

Post-anaesthetic hyporexia and reduced defaecation are common in pet rabbits, affecting approximately one-third of 
anaesthetic cases (Lee et al., 2018). Additionally, ileus is known to be the fourth most common cause of death and the 
fifth most common cause of morbidity in pet rabbits in the United Kingdom (O’Neill et al., 2020). Anaesthetic drugs 
such as medetomidine and buprenorphine have been shown to affect gastrointestinal motility in rabbits, and may 
contribute to the development of ileus in this species (Martin-Flores et al., 2017; Schnellbacher et al., 2017; Deflers et 
al., 2018; Botman et al, 2020; Feldman et al., 2021). Peri-anaesthetic administration of gastrointestinal prokinetics is 
anecdotally common among practitioners managing rabbit anaesthesia. However, published evidence does not seem 
to support their clinical use (Di Girolamo et al., 2025; McCready et al., 2025), and one study failed to demonstrate 
that cisapride would mitigate gastrointestinal dysmotility caused by buprenorphine in this species (Feldman et al., 2021). 

 
One reason for the paucity of research in this area may be the challenge of objectively assessing gastrointestinal 
function in the post-anaesthetic period. In clinical settings, assessment of post-anaesthetic gastrointestinal function in 
hospitalised rabbits typically relies on subjective behavioural observations, such as voluntary food intake and faecal 
output (Cooper et al., 2009; Martin-Flores et al., 2017; Mead et al., 2024). However, since hospitalisation is likely a 
significant stressor for rabbits, these behaviours may be inconsistent and difficult to quantify reliably. Ultrasonographic 
assessment of gastrointestinal motility may offer a more objective and reproducible alternative for evaluating peri-
anaesthetic gastrointestinal function. An objective and repeatable method for evaluating gastrointestinal motility could 
also enable earlier detection of ileus and more informed peri-anaesthetic management in clinical practice. 

 
This pilot case series aimed to assess the feasibility of using focused abdominal ultrasonography, in combination with 
food intake and faecal output measurements, to evaluate post-anaesthetic gastrointestinal function in healthy pet 
rabbits undergoing elective orchiectomy. It was hypothesised that this approach would yield clinically relevant 
information on pyloric and duodenal motility following surgery, and provide quantifiable parameters - specifically, the 
number of peristaltic contractions – for objective assessment.  
 

2.0  Presentation 

Data are reported as medians and ranges (minimum – maximum). Four healthy (ASA grade 1) client-owned male mixed 
breed pet rabbits (cases 1, 2, 3 and 4) aged 7 (5 – 9) months, weighing 2 (1.3-2.5) kg and with body Condition Score 
(BCS) of 3/5 (3/5 – 3.5/5) presented for elective orchiectomy were recruited for inclusion in this prospective case 
series. Exclusion criteria were a history of gastrointestinal dysmotility or dental disease, a body weight less than 0.8 kg 
or a BCS of either 1/5 or 5/5, based on the Pet Food Manufacturing Association (PFMA) chart (Rabbit Size-O-Meter, 
Pfma.org.uk).  
 

3.0 History and clinical procedures 

Following hospital admission on the morning of the procedure, rabbits were each housed individually in a small kennel, 
located in a quiet ward with no other species present. They were provided with free access to a hide and a known 
amount of food pellets, hay and water (via both bottle and bowl), all measured with a precision scale. All rabbits 
received 1 mg/kg of oral cisapride (Cisapride non-flavoured oral suspension, Summit Veterinary Pharmaceuticals, UK) 
30 minutes prior to premedication, and were anaesthetised with the same protocol. Intramuscular (IM) premedication 
consisted of 50 mcg/kg of medetomidine (Sedator, Dechra Veterinary Products, UK), 30 mcg/kg of buprenorphine 
(Vetergesic, Ceva Animal Health, UK) and 5mg/kg of ketamine (Narketan, Vetoquinol, UK). Meloxicam (Metacam, 
Boehringer Ingelheim, UK) was administered subcutaneously at the dose of 0.6 mg/kg before the beginning of surgery 
(Miller et al., 2022). The effect of premedication was subjectively rated as good (Cases 2 – 4) to profound (Case 1) 
within 5 – 10 minutes of administration in all rabbits and none of them required additional sedation. Following pre- 
medication, oxygen was provided via a tight-fitting face mask as early as the patient was tolerant of this, and an intra- 
venous (IV) cannula was placed in the marginal ear vein. Anaesthesia was induced with IV alfaxalone (Alfaxan, Jurox, 
UK), titrated to effect to allow endotracheal intubation, in two rabbits (dose: 1.5 mg/kg for Case 1 and 0.75 mg/kg for 
Case 4). Two rabbits (Case 1 and Case 3) did not require IV alfaxalone prior to endotracheal intubation attempts. 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/pet-foods
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Topical lidocaine spray (Intubeaze, Dechra Veterinary Products, UK) was applied to the larynx (Longley, 2008), and 
45 seconds later, otoscopic-guided intubation was attempted using an uncuffed endotracheal tube. A species-specific 
laryngeal mask (Rabbit V-gel, Jorgensen Laboratories, CO, USA) was inserted if intubation was unsuccessfully at- 
tempted for up to three minutes, or sooner than that if hypoxaemia (as detected with pulse-oximetry) or apnoea 
occurred. Otoscopic-guided endotracheal intubation was attempted in Cases 1 – 3, but was only successful in one 
rabbit (Case 3) within the allotted timeframe. Following administration of intravenous alfaxalone, Case 4 developed 
post-induction apnoea and was deemed to be too small for rapid otoscopic visualisation of the larynx; hence a V-gel 
was placed immediately, instead of commencing endotracheal intubation attempts. Anaesthesia was maintained with 
isoflurane (IsoFlo, Zoetis, UK) in oxygen via an Ayres T-piece breathing system. Rabbits were placed in reverse Trende- 
lenburg position for the duration of anaesthesia in order to reduce the weight of the abdominal organs on the 
diaphragm (Hickey et al. 2023). Intratesticular lidocaine (Lidocaine 2%, Hameln Pharma Ltd, UK) was administered 
prior to surgery at the dose of 1 mg/testicle (Serpieri et al. 2024). Physiological monitoring included sidestream 
capnography, pulse-oximetry, and measurement of non-invasive oscillometric blood pressure and oesophageal 
temperature (via a thermistor probe). Measured parameters were continuously monitored and recorded every five 
minutes on a paper record. Active warming was provided with a thermostatically controlled heat mat (HotDog, 
Burtons, UK). Intravenous fluid therapy (Vetivex (Hartmann’s) Solution, Dechra Veterinary Products, UK) was 
provided at a rate of 10 ml/kg/h. If required based on the observation of autonomic responses during surgical 
stimulation, rescue analgesia consisted of 0.5 mg/kg of IV ketamine (Narketan, Vetoquinol UK Ltd); this applied to one 
rabbit only (Case 3). Scrotal orchiectomy was performed in a standardised manner by one of three experienced 
veterinary surgeons, with a final year veterinary student acting as surgical assistant. Total surgical time was recorded. 
At the end of surgery, the rabbits were placed in sternal recumbency, isoflurane was discontinued and atipamezole 
(Atipam 5.0mg/ml; Dechra Veterinary Products, UK) was administered IM at the dose of 0.25 mg/kg (Kim et al., 2004). 
End-of-procedure oesophageal temperature and total duration of anaesthesia (from initiation of endotracheal 
intubation attempts to atipamezole administration) was recorded. Two rabbits exhibited mild hypothermia at the end 
of surgery (Cases 2 and 4; oesophageal temperatures 36.8C and 36.7C, respectively); hence active warming was 
continued during recovery until normothermia was restored. The total duration of anaesthesia was 67 (39 – 103) 
minutes, while surgical duration was 20 (10 – 45) minutes. All rabbits experienced an uncomplicated surgery and 
anaesthetic. 
 
4.0 Assessment of post-anaesthesia food/water intake and faecal output 
Food and water intake were quantified prior to ultrasonographic assessment, by subtracting the amount of food and 
water leftover in the kennel at the end of the postoperative observation period to that of the previously offered food 
and water. Urinary output was assessed qualitatively via direct observation of the litter trays, while faecal output was 
measured using a precision scale. The postoperative observation period was defined as the time elapsed from the end 
of anaesthesia (extubation of the trachea or removal of the V-gel) to removal of the rabbits from their kennels to 
allow abdominal ultrasonography. Only one rabbit (Case 1) was observed eating postoperatively; this was quantified 
as 2 g of pellets and 2 g of hay. In Cases 2, 3 and 4, eating or drinking was not observed, and weighing of food and 
water provisions revealed no measurable change in the amount of food or water provided. Postoperatively, no faecal 
or urinary output was detected in the kennel in any of the rabbits. 
 
5.0 Diagnostic assessment: Ultrasonography  
Abdominal ultrasonographic exam was performed in the conscious rabbits 30 minutes prior to administration of 
cisapride (approximately 30-60 minutes after hospital admission), and repeated 45 to 75 minutes after the end of 
anaesthesia (extubation of the trachea or removal of the V-gel). For all rabbits, the pre-anaesthetic ultrasound 
assessment took place between 10.30-11.30am, and the post-anaesthetic ultrasound assessment took place between 
1.00-3.00pm. All ultrasound examinations were performed by the same specialist-in-training in veterinary diagnostic 
imaging (CN), under the supervision of aboard-certified specialist, using either a Phillips EPIQ Elite or Phillips Compact 
5500 ultra- sound system (Philips Medical Systems International B.V., The Netherlands). The rabbits were positioned 
in sternal recumbency in order to minimise patient restraint and distress. The fur was not clipped prior to the 
ultrasonographic examination. Isopropyl alcohol and coupling gel were applied to the fur overlying the right 
craniolateral abdomen to provide acoustic coupling without the need for clipping. A high-frequency (18MHz) 
broadband linear array transducer (L18-5) was configured with standard B-mode ultrasound settings with manual 
adjustments made to depth, gain, and focal point to optimize image quality. For each patient the proximal duodenum 
was located through a right subcostal window with the array directed in a cranio-medial direction. The duodenum was 
imaged in either the sagittal or transverse plane depending on the size of the patient. B-mode still images and 3-minute 
video recordings of the proximal duodenum were obtained and stored in a local picture archiving and communication 
system (Figure 1). Peristaltic contractions were recorded over a single three-minute period, measured using a 
stopwatch. A peristaltic contraction was defined as either unidirectional motion of luminal contents (sagittal plane) or 
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by a single rhythmic dilation and contraction of the lumen (transverse plane) lasting one to two seconds. The luminal 
contents comprised of a mixture of anechoic fluid and heterogeneously hyperechoic ingesta. To-and-fro motion of 
luminal contents without subsequent contraction or a churning appearance was not recorded as a duodenal peristaltic 
contraction. The period of three minutes was stopped and re-started if there was significant movement or breathing 
artifact preventing continuous evaluation. The ultrasound study was well tolerated in all rabbits, and each image 
acquisition period (pre- or post- anaesthesia) was less than 15 minutes in duration. Post-anaesthetic ultrasonography 
was performed in all four rabbits, whereas pre-anaesthetic ultrasonography was only feasible in Cases 2, 3 and 4 due 
to hospital scheduling constraints. It was possible to visualise both the pylorus and duodenum in Case 1, only the 
pylorus in Case 2, and only the duodenum in Cases 3 and 4. Contractions were counted over a three-minute period 
(Table 1). Visualisation of the pylorus was subjectively reported to be more challenging than visualisation of the 
duodenum.  
 
Table 1. Number of pyloric and duodenal contractions observed via ultrasonography over a three-minute period in 
four rabbits pre- and post-anaesthesia for orchiectomy. A peristaltic contraction was defined as either unidirectional 
motion of luminal contents (sagittal plane) or a single rhythmic dilation and contraction of the lumen (transverse plane) 
lasting one to two seconds. 

 
 
 
 
 
 
 
 

NV = not visualised; NP = not performed 

Case Pyloric contractions Duodenal contractions 

Pre-anaesthesia Post-anaesthesia Pre-anaesthesia Post-anaesthesia 

1 NP 6 NP 8 

2 15 0 NV NV 

3 NV NV 15 42 

4 NV NV 20 10 
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Figure 1. B-mode sagittal still ultrasound images of the duodenum in a rabbit pre-operatively demonstrating a peristaltic 
contraction (dilation followed by contraction). To the left is the cranial aspect of the patient and to the right is the caudal aspect 
of the patient. In image A, the duodenum is non-dilated, with the orange arrows delineating the walls of the duodenum and a small 
amount of hyperechoic gas delineating the lumen of the duodenum. In image B, the duodenum is dilated containing a bolus of 
intraluminal anechoic fluid. In image C, the duodenum is dilated with a bolus of heterogeneously hyperechoic ingesta. Following 
dilation of the duodenum, the bolus of ingesta or fluid moved ab-orally (to the right) resulting in contraction and return of the 
duodenum to an empty state, demonstrated in image A. 
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6.0 Discussion 
This prospective case series assessed the feasibility of focussed ultrasonographic evaluation of pyloric and duodenal 
motility in hospitalised pet rabbits, with the purpose of evaluating their digestive function prior to post-anaesthetic 
discharge. Our pilot findings suggest that this approach is likely to be well tolerated by rabbits and that quantitative 
data pertaining to gastrointestinal contractions may be collected within a short timeframe of 15 minutes. 
 
Ultrasonography has previously been utilised to assess gastrointestinal motility in rabbits pre- and post-administration 
of buprenorphine and a butorphanol-midazolam-ketamine combination (Deflers et al., 2018; Oura et al., 2019). It is 
worth noting that Deflers and colleagues used an experimental population of 15 New Zealand White rabbits. Given 
the diversity in breed, size, and handleability of pet rabbits seen in clinical practice, it is unclear whether this 
methodology would be directly translatable to a clinical setting. With respect to the methods developed by Oura and 
colleagues, this relied on accurate continuous doppler ultrasonographic evaluation of the peristaltic contractions, with 
the rabbits in dorsal recumbency and following extensive fur clipping in the conscious rabbits (Oura et al., 2019). 
Potential limitations of the aforementioned approach include that it may be time consuming, affected by breathing 
artefacts and poor tolerance by conscious rabbits – all of which may raise ethical concerns when applied to clinical 
patients, and may also negatively affect gastrointestinal motility by causing stress. 
 
In this limited case series, we evaluated a quick and focussed ultrasound scan based on a few very specific outcome 
measures, which could be translated to future prospective clinical trials including a larger number of rabbits. Although 
visualisation of both the pylorus and duodenum within the 15 minutes time slot was not consistent in all rabbits, at 
least one of these gastrointestinal segments could always be detected and assessed in all cases. The duodenum was 
subjectively the most accessible and reliable part of the gastrointestinal tract to evaluate with the patient positioned 
in sternal recumbency from a right lateral subcostal window, suggesting that it may serve as a more practical target 
for assessment. This is in line with the results of a previous study, which also concluded that the peristaltic activity of 
rabbit stomachs could not be reliably assessed via ultrasonography, in contrast to the duodenum, for which peristaltic 
activity was consistently visualised (Oura et al., 2019). Focussing on duodenal contractions may therefore improve the 
time-efficiency and feasibility of post-anaesthetic ultrasonographic evaluation of gastrointestinal motility in clinical 
rabbits with minimal stress and restraint of the patient. 
 
Marked variation in the frequency of gastrointestinal contractions was observed between cases and between 
timepoints, although the small sample size precludes further statistical analysis. Notably, a decrease in pyloric 
contractility was observed post-anaesthesia compared to baseline in Case 2, while duodenal contractility increased in 
Case 3 and decreased in Case 4. This variability may reflect true biological responses to anaesthesia, individual 
pharmacological sensitivity, variability in individual rabbit’s stress response to handling, or an inconsistent clinical effect 
of cisapride between subjects (Di Girolamo et al., 2025). Although there is little evidence supporting the peri-operative 
use of cisapride in rabbits (Di Girolamo et al., 2025; Feldman et al., 2021), pre-anaesthetic administration of a prokinetic 
to rabbits is standard practice at our institution, and was included to adhere to current ethical guidelines. Lastly, there  
was variation amongst cases regarding the intravenous dose of alfaxalone administered an induction agent. However,  
the effects of an intravenous bolus of alfaxalone are only expected to last for a few minutes (Gil et al., 2017) and, unlike  
opioids and alpha-2 agonists, alfaxalone is not known to produce significant effects on gastrointestinal motility. 
Therefore, we can expect the physiological effects of alfaxalone to be clinically negligible during the recovery period. 
 
Behavioural indicators of gastrointestinal function (such as voluntary food intake and faecal output) were absent in all 
but one rabbit, despite ultrasonographic evidence of gastrointestinal motility in some cases. This highlights a potential 
lack of sensitivity that may be encountered if behavioural observations are used to infer gastrointestinal activity, and 
supports the value of objective imaging modalities in assessing gastrointestinal motility. 
 
7.0 Limitations 
Several limitations should be acknowledged. Firstly, the small sample size and incomplete pre-anaesthetic imaging limit 
the extent to which these results can be extrapolated to a broader population. It is important to emphasize that the 
findings of this report should be intended as pilot preliminary data, to be used as a basis to potentially design large 
clinical studies. Secondly, while the concept of using objective indicators of gastrointestinal motility is appealing, post-
anaesthetic ultrasonographic exam, although quick, may only be applicable to clinical research and not to busy clinical 
settings, especially in rabbits that are prone to handling-related stress. Other potential limitations include that no 
period for patient acclimatisation to the hospital environment was permitted prior to the pre-anaesthetic ultrasound 
assessment, and that the postoperative observation time period was relatively short. However, increasing the 
duration of hospitalisation may contribute to stress in the rabbits, and would not be realistic in busy hospital settings.  
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8.0 Conclusion 
Despite these limitations, this case series demonstrates that quick, focussed ultrasonographic assessment of 
gastrointestinal motility is feasible in conscious pet rabbits minimally restrained in sternal recumbency, and may be 
used as part of prospective clinical trials warranting further exploration of post-anaesthetic digestive dysfunction in 
this species.  
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