
Abstract

A bidirectional Glenn (BDG) shunt is a type of cavopulmonary shunt that is 

performed in patients where an anatomical biventricular repair is not possible due to 

hypoplasia or absence of one of the ventricles. In this palliative cardiac surgical 

procedure blood from the superior vena cava passes through the lungs and blood 

from the inferior vena cava enters the systemic circulation through an atrial septal 

defect bypassing the lungs. This intracardiac shunt results in reduced arterial 

oxygen saturations which vary between the middle and upper eighties. This 

intervention assumes a low pulmonary vascular resistance, thus it is performed 

typically between 3 and 8 months of age in an attempt to improve arterial saturation. 

We describe the perioperative implications in a child with a functional Glenn's shunt 

presenting for dental surgery.
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Introduction

mproved surgical and medical Imanagement has led to an increase in 

survival after palliative procedures. 

Subsequently there are more of congenital 

heart disease patients coming for non-

cardiac surgical interventions. Children 

born with transposition of the great 

arteries usually develop cyanosis by the 

tenth day i.e. once the PDA closes. An 

atrial septostomy is performed followed by 

an atrial or arterial switch procedure.

Case Report

 male child of 5 yr weighing 14 kg was scheduled Afor dental procedure (extractions and 

restorations) under general anaesthesia. He was a 

full term caesarean delivery, diagnosed at birth to 

have transposition of the great arteries with atrial 

and ventricular septal defects. Total correction of the 

defect was not considered and details were not 

available. A bidirectional Glenn's shunt was 

performed at two yrs of age. The parents complained 

of restricted physical activity in the child. He was on 

Tab Digoxin 0.125 mg OD and Tab Warfarin. 1 mg 

HS. Preoperative Hb was 19.3 gm% and PCV was 

60.2. Liver and renal functions were normal. The 

chest X-Ray showed mild cardiomegaly, clear lung 

fields, equal bilateral pulmonary vascular markings 

and normal diaphragmatic contour. 12-lead ECG 

showed a normal sinus rhythm, P-pulmonale, 

extreme axis, R > S in V2 with T wave inversion in V5-

V6. Transthoracic ECHO revealed a normally 

functioning bidirectional Glenn's shunt, ASD of 3.5 

cm and a large perimembranous VSD with 

bidirectional shunt. Pulmonary artery was arising 

from the left and aorta from the right ventricle. The 

Doppler estimated gradient across the pulmonary 

valve was 67 mm Hg. Warfarin was stopped 3 days 

prior to extractions. The coagulation profile showed 

prothrombin time of 14 secs, prothrombin index of 

78.5 and INR-1.3. Platelet count was 2.37 lacs and 

serum calcium 8.32 mg%. The child was active with 

mild cyanosis and clubbing. The SpO2 on room air 

was 84-86%. Heart rate was 90/min, regular with 

good volume and equal in all four extremities. there 

were no dilated veins on any part of the body. A 

pansystolic murmur was heard along the left sternal 

border.

The child had an i.v line placed preoperatively for 
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hydration. Infective endocarditis prophylaxis was 

given an hour prior. Monitoring included ECG, Pulse 

oximetry & NIBP, capnometer. General anaesthesia 

was induced with oxygen, sevoflurane and i.v. 

fentanyl 30 µg. Atracurium was administered to 

facilitate nasotracheal intubation with a 5.0 mm I.D 

plain ETT and the throat packed. Anaesthesia 

maintenance consisted of sevoflurane (1-2%) in O2, 

fentanyl and atracurium. The procedure which lasted 

for 90 mins included 4 extractions, 5 root canal 

treatments and 6 restorations. The patient remained 

stable throughout the procedure and required no 

unexpected alterations to his anaesthetic regimen. 

The pulse rate varied from 90-120/min and SpO2 80-

92%. Blood pressure fluctuated from 90-110 mmHg 

systolic and 40-60 mm Hg diastolic. Once 

haemostasis was achieved, the throat pack was 

removed, the child reversed and extubated. Post-

operative analgesia was provided with i.v 

paracetamol. The child was monitored for 24 hrs in 

the postanaesthes ia  care  uni t .  He was 

haemodynamically stable and SpO2 maintained 

between 84-88%. There was no bleeding from the 

sockets. Tab Warfarin was restarted on Day-2.

Discussion

 As our patient also had associated 

atrial and ventricular septal defects, 

deoxygenation was probably not severe. 

Cyanosis was noticed at 3 months, 

however there was no surgical intervention 

undertaken. At 2 yrs Glenn's shunt was 

performed, however reasons for performing 

this shunt and not a total repair were not 

known. The original or classic operation 

consisted of an end to end anastomosis of 

the transacted superior vena cava onto a 

disconnected right pulmonary artery. 

Unfortunately this was complicated by 

increasing desaturation attributed in 

many cases to the development of 

pulmonary A-V fistulae. The current 

approach is to attach the SVC to the right 

pulmonary artery in end to side fashion 

with preservations of pulmonary artery 

continuity. (Bidirectional cavopulmonary 

anastomosis-BCPA)

A complete history and information 

from old medical records should be 

obtained. Details of patient's physiology, 

anatomy and any residua or sequelae of 

previous surgeries should be reviewed. A 

letter from the childs cardiologist 

describing any recent changes in the 

patients exercise tolerance or level of 

cardiac impairment is desirable. 

Respiratory tract infections need to be 

tackled as it could lead to bronchospasm 
2and laryngospasm.  Changes in airway 

resistance and pulmonary vascular 

resistance are detrimental as pulmonary 

blood flow and cardiac output will 

decrease. Patients maybe on a spectrum of 

m e d i c a t i o n s  l i k e  d i u r e t i c s ,  

anticoagulants, antihypertensives and 

antiarrhythmic agents. Preoperative lab 

testing is guided by the proposed surgical 

procedure and health status of the patient; 

however a basic metabolic panel and CBC 

should be routine. A recent ECG and 

ECHO assesses ventricular function and 

shunt patency. Cardiac catheterisation 

may be indicated in patients whose 

ventricular function has decreased, to 

determine the cause and intervene before 

elective procedures. There is enhanced 

bleeding propensity due to elevated 

systemic venous pressure, presence of 

collateral vessels, coagulation factor 

abnormalities and antithrombotic 
2therapy.  Patients typically have high Hb 

concentrations due to chronic hypoxia. 

Therefore a lower transfusion threshold is 

necessary to ensure adequate O  carrying 2

capacity and delivery. 

Anaesthetic goals include maintaining 

adequate preload, preserving sinus 

rhythm, ventricular contractility and 

filling, low PVR and pulmonary blood flow, 
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blunting the stress response to surgery 

and after load reduction. The degree of 

invasive monitoring should be dictated by 

the patients clinical condition and the 

proposed procedure. The hazard of trauma 

to the SVC-PA anastomosis site and the 

danger of a thrombus formation should be 

kept in mind during cannulation of neck 
1veins in patients with a prior BDG shunt.  

A study conducted by Koichi et al 

demonstrated that trendelenburg 

position, simulated valsalva manoeuvre, 

and liver compression do not alter the size 

of the right internal jugular vein in 
3patients with a BDG-Glenn's shunt.  An 

elevated SVC pressure is also a 

consequence of the Glenn circulation. As 

our procedure was of short duration with 

minimal blood loss we decided to forego 

both CVP & intra-arterial blood pressure 

monitoring. Following a BDG shunt, 

patients with good haemodynamics have 

age-appropriate blood pressures; with the 

systemic venous pressure which reflects 

pulmonary artery pressure (measured in 

the SVC proximal to the SVC-PA 
1anastomosis) . The blood flow through the 

pulmonary artery depends on the 

transpulmonary gradient (systemic 

venous pressure-common atrial pressure). 

Any factor that would increase PVR or PAP 

(hypoxia ,  hypercarbia ,  ac idos is ,  

hyperinflation of lungs, atelectasis, 

sympathetic stimulation, etc.) would 

reduce pulmonary flow. Reduced 

pulmonary blood flow results in systemic 

hypotension, desaturation and higher 
1central venous pressures . We were able to 

maintain stable haemodynamics with 

fentanyl and sevoflurane. N2O may be 

used but the benefits need to be balanced 

with the potential for increasing PVR, 

2atelectasis and paradoxical emboli.  

Ventilatory strategies include provision of 

high tidal volume ventilation and a 

prolonged expiratory phase with low mean 
4airway pressure.  As pulmonary blood flow 

occurs predominantly during exhalation, 

an inspiratory-to-expiratory ratio of 1:3 is 

preferred. Pressure-regulated volume 

control mode has been found to decrease 

peak inspiratory pressure, which may be 

useful in patients with a BDG shunt. 

Patients with a Glenn's shunt are 
5anticoagulated due to risk of thrombosis.  

Devani et al proposed that if INR is within 

the therapeutic range of 2.0-4.0 and local 

measures  a r e  used  t o  c on t r o l  

postoperative bleeding, there is no 

justification in altering warfarin therapy 

prior to dental extractions. However the 

cardiologists and dentists at our institute 

were in favour of discontinuing warfarin 3 

days prior to the procedure. Life 

threatening bleeding in patients on 

warfarin can be managed with Vit K (10 mg 

s low i .v . ) ,  prothrombin-complex  

concentrate or fresh frozen plasma. After 

warfarin therapy is restarted, it takes 3 

days for INR to reach 2.0

A comprehensive understanding of 

physiology of Glenn's shunt and 

implications of the proposed surgical 

procedure is necessary to plan the 

anaesthetic agents, cardiovascular drugs, 

venti lat ion strategies and other 

perioperative factors.
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Glycaemia and heart failure in diabetes types 1 and 2

Is there also a specific diabetic cardiomyopathy in type 2 diabetes? Yes, because data now strongly 
suggest the presence of a specific diabetic cardiomyopathy, with the emphasis on lipid loading and 
diastolic dysfunction. 

Such findings lay the basis for the recognition of diabetic cardiomyopathy with impaired diastolic 
function in type 2 diabetes. However, in practice, coronary artery disease will provide a much 
stronger association between type 2 diabetes and heart failure. 

How tightly should glycaemia be controlled in diabetes? 

Does the need for tight glycaemic control also extend to type 2 diabetes? Here the problem is not 
insulin deficiency but insulin resistance, which needs multifactorial management. Such 
management of patients with type 2 diabetes leads to a long-term reduction in mortality, even 
without tight glycaemic control. Truly tight control runs the risk of hypoglycaemic episodes. 

Thus the emphasis in type 2 diabetes should remain on tight control of lipids and blood pressure, 
with reasonable but not exaggerated efforts to control glycaemia. 

Loinel H Opie, The Lancet 2011, 378:103-104
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