
Introduction:

Central venous catheterization is frequently indicated in 
critically ill patients. They allow delivery of medications, 
intravenous fluids, parenteral nutrition and monitoring of 
hemodynamic variables.1 Mechanical complications like 
failure to place catheter, pneumothorax, arterial puncture, air 
embolism, etc are not uncommon and has been demonstrated 
in 5 to 29% of catheterization attempts.2 It is more common in 
agitated and uncooperative patients. There is compelling 
evidence that ultrasound-guided central venous catheter 
(CVC) insertion through the internal jugular veins is 
associated with higher success rate and fewer mechanical 
complications compared with traditional techniques based on 
external anatomical landmarks.3 There are strong 
recommendations for routine use of ultrasound guidance for 
central venous access in both adults and children.4 

Dexmedetomidine is a highly selective α-2 adrenoceptor 
agonist with sedative, sympatholytic, analgesic and anxiolytic 
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property but without significant respiratory depressant 
effects. It has been effectively used for procedural sedation 
both in adults and children.5,6 Common adverse effects 
associated with use of dexmedetomidine are hypotension and 
bradycardia. The risk of bradycardia being significantly 
higher when both a loading dose and high maintenance dose 
(>0.7 μg/kg/hr) was used.6 Use of dexmedetomidine at the 
usual recommended dose may be associated with increased 
incidence of hypotension in older adults.7

Here we successfully performed ultrasound guided CVC 
insertion through internal jugular approach with 
dexmedetomidine for procedural sedation in three 
uncooperative high risk critically ill patients.

Case History:

Case 1

A 54 years old male, a case of traumatic brain injury, 
presented with the Glasgow Coma Scale of 12 (E3M5V4). 
Patient was very agitated and delirious with Richmond 
Agitation Sedation Scale (RASS) of +3. Initially, landmark 
guided central venous cannulation was attempted under 
procedural sedation with intravenous Haloperidol 10 mg, 
which failed with two events of arterial puncture. Patient was 
loaded with Dexmedetomidine 1μg/kg over 15 minutes and 
then put on 0.5μg/kg/hr. His RASS decreased to -1. Right 
internal jugular vein was successfully cannulated under real 
time ultrasonographic guidance in single attempt, without any 
complications. His peri-procedural haemodynamics, 
respiration and oxygen saturation remained stable.

Case 2

An eight months old child, a case of tuberous sclerosis, was 
on regular anti-convulsants and steroids for epilepsy. He was 
admitted with severe pneumonia. He was planned for central 
venous cannulation due to difficult intravenous access. He 
weighed 15 kg and had anticipated difficult airway. He was 
tachypnoic (respiratory rate of 45/min) with heart rate of 
150/min and maintaining oxygen saturation of 91% with 
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oxygen supplementation via facemask at 8 litres/min. Child 
was agitated and restless. Through a peripheral intravenous 
access, dexmedetomidine 1μg/kg was administered over 15 
minutes. Child became calm with respiratory rate of 35/min, 
heart rate of 140/min and maintaining SPO2 of 90% on 
supplemental oxygen. He was then put on maintenance 
infusion at 0.4μg/kg/hr. Right internal jugular vein was 
successfully cannulated under real time ultrasonographic 
guidance in first attempt. Procedure was uneventful.

Case 3

A 91 years old lady was admitted to ICU with diagnosis of 
acute severe pancreatitis with health-care associated 
pneumonia and atrial fibrillation with fast ventricular rate. 
She was agitated and delirious with RASS of +3. Her heart 
rate was 155/minute; blood pressure was 120/70 mm Hg; 
respiratory rate of 24/minute and maintaining oxygen 
saturation of 90% with supplemental 60% oxygen. She 
remained agitated after administering Haloperidol 5 mg 
intravenously. She was administered dexmedetomidine 0.5 μ
g/kg over 15 mins followed by maintenance infusion of 0.2 μ
g/kg/hr. Her RASS decreased to -1. Successful central venous 
cannulation was done through right internal jugular approach 
under real time ultrasonographic guidance in a single attempt. 
Her post-procedure heart rate was 150/minute; blood pressure 
of 100/60 mm Hg; respiratory rate of 20/minute and 
maintaining SPO2 of 90%.

Discussion:

Mechanical complications during central venous cannulation 
of critically ill patients are not  uncommon even when 
performed by experienced operator when landmark guided 
technique is used. Complications are higher after two 
unsuccessful cannulation attempts.8 Compared with landmark 
method, real time ultrasound guidance for cannulation of 
internal jugular veins is associated with higher success rate, 
fewer mechanical complications and shorter time for 
cannulation both in adults and infants.3,9 So, real time 
ultrasound guidance was used in all three cases. In the first 
case, ultrasound guidance was used since the landmark 
guided technique failed. In all three patients, right internal 
jugular vein was successfully cannulated in first attempt 
without any mechanical complications.

Dexmedetomidine have been used to provide sedation in 
diverse ICU populations, both in adults and children.5,6 It has 
also been safely used in patients with known cardiac disease.10 
It is devoid of significant respiratory depressant effect, but is 
associated with bradycardia when used at higher dose 
(maintenance dose of  more than 0.7 μg/kg/hr).6 Elderly 
patients are more susceptible to hypotension.7 Appropriate 
dosing in elderly patients is not well studied.

We used dexmedetomidine at low and recommended dose in 
first and second case (loading dose of 1 μg/kg followed by 
continuous infusion of 0.4 to 0.5 μg/kg/hr). For the elderly 
patient (third case), we used half of the usual dose. In all the 
cases, dexmedetomidine infusion significantly decreased 
agitation, yielding a calm, yet haemodynamically stable 

patients for CVC insertion. It was well tolerated in third case 
with atrial fibrillation.

To conclude, procedural sedation with dexmedetomidine, 
coupled with real time ultrasonographic guidance can be 
valuable for safe central venous cannulation in agitated and 
uncooperative high risk critical ill patients in a wide range of 
age and clinical conditions. Larger well structured trials will 
be valuable to justify the safety, feasibility and efficacy of the 
therapeutic combination.
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