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 Chelonians have a complex cardiovascular system where changes in resistance in the systemic and  

pulmonary circulation under autonomic control, lead to shunting of blood in the undivided cardiac ventricle.1,2 

 

Aim 1: Visualise blood flow in the cardiovascular system 

of intact chelonians. 

 

Method: Electrocardiogram (ECG) to mark phase of 

the cardiac cycle on magnetic resonance images (MRI).  

Retrospective gating to average across consecutive heart 

cycles. 

 

Results: 1 mm3 resolution full heart-cycle video loops  

of the whole heart (see QR codes for video) 

 

Future perspectives: Use ventricular mass, images  

and stroke volume to estimate ejection fraction. 

Aim 3: Manipulate flow  

Method: Randomised cross 

over design n=5 

Atropine (1mg/kg) vs saline 

Flow calculation: 

2 blinded observers,  

Interobserver variability 6% 

 

Results: Atropine reversed 

shunt direction (Qpul/Qsys) 

significantly increasing  

pulmonary flow (Qpul). 

Minimum anaesthetic  
concentration required 
of Isoflurane (mean ± 
std)  
 
Paired cross over  
randomised study 

Blood flow quantification in reptiles currently uses surgical placement of 

probes.1,3 

Aim 2: Quantify flow in outflow tract to demonstrate shunting without surgery. 

Method: Repeatably define a cross section of the outflow tract, identify vessels and gather 

flow data across heart cycle. 

Anesthetised Tortoise: Isoflurane 

 induction, intubation + lidocaine on 

glottis, mechanical ventilation Isoflurane 

5% in oxygen) 

Non metallic ECG placement on 4 limbs, thermo-

static control 1.5T clinical MRI scanner. Balanced 

Steady-State-Free-Precession sequence  

R R 

Experimental impact: Atropine administration significantly 

reduced the level of inhaled anaesthetic required to maintain  

anaesthesia in the face 

of nociception. 
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