
Vascular access
Dr Ahmed Shahin



Content 

• Introduction 

• Peripheral intravenous access.

• Central venous access.

• Arterial line. 



Introduction 

• Fundamental components of the cardiovascular system.

• Deliver blood cells, nutrients, oxygen, and pharmacological agents to tissue.

• Removal of cellular byproducts, carbon dioxide, and toxic chemicals from the 
tissue.

• ‘Port’ to the body with quick onset.



Histology

• Vasculature system is separated into macro vasculature and microvasculature.

• The macro vasculature being any vessel observable with the naked eye, and the 
microvasculature being vessels that are less than 100 microns.

• LIMA
• Lumen

• Intima (Squamous endothelial cells)

• Media (Myocytes in arteries) 

• Adventitia (Externa) ‘vessels of vessels’

‘nerves of vessels’



Peripheral Intravenous access



Objectives

Having completed the IV cannulation workshop you will be able to:

 •Describe the basic anatomy and physiology of the superficial veins of arms and
hands.

 •Assemble required equipment for IV cannulation.

 •Perform a successful IV cannulation on the training arm.



Anatomy and physiology

• 2/3rds of TBV (no myocytes) (capacitance vessels), deoxygenated. 

• Small veins have a diameter of 0.1mm to 1mm.

• Thin-walled, fibrous, have a large diameter, and low pressure.

• Some veins contain valves to regulate the one-way flow to the heart (usually 
lower limbs).

• Skeletal muscles pump influences venous return.



Anatomy and physiology cont.

Major veins of the arm

 •Dorsum of the hand.

 •Cephalic vein.

 •Basilic vein.

 •Antecubital vein (Cubital Fossa).



Anatomy and Physiology cont.





Surface Anatomy of the dorsal venous arches



Cubital Fossa



Termination of upper limb veins







IV fluid set up



31 mL/min

85 mL/min

54 mL/min



Hagen–Poiseuille equation



Equipment

• Cannula size depending on need

• Alcoholic chlorhexidine

• Tourniquet

• Dressing (Tegaderm)

• Gloves

• Sharp container

• Giving set and prescribed IV fluids

• Syringe 10ml with 0.9% Normal
saline

• Fluid balance sheet







Central venous access



Objectives

Having completed the central venous access workshop, you will be able to:

• Describe the applied anatomy of the central veins.

• Recognize indications for central line insertion.

• Identify equipment needed for central line insertion.

• Identify central venous pressure waveform. 



Anatomy 

• What is a central vein? one near the centre of the circulation (heart)

• Central vein to be catheterized has to be ‘big with fast-flowing blood’.

• SVC, the brachiocephalic veins, the subclavian veins, the IVC, the external and 
common iliac veins.

• SVC → IJV.

• External iliac vein → Femoral vein.

• Subclavian vein → directly. 



Anatomy of the IJV
• Brain, superficial regions of the face, and neck.

• It arises in the posterior cranial fossa and exits the 
cranium through the jugular foramen, located at the 
base of the skull.

• Descends in the Carotid sheath, accompanied by the 
vagus nerve posteriorly and the common carotid artery 
anteromedially.

• Combines with the subclavian vein to form the 
brachiocephalic or innominate vein.



Anatomy of the SCV

• Runs under the clavicle and anterior to the SC artery.

• Direct continuation of the axillary vein.

• Renamed as the subclavian vein once it passed the 
lateral border of the first rib.

• Combines with the IJV to form the brachiocephalic or 
innominate vein.

• The two brachiocephalics will form the SVC. 





Anatomy of the Femoral vein

• Direct continuation of the popliteal vein.

• begins at the adductor hiatus, courses proximally 
through the adductor canal into the femoral 
triangle.

• Passes posterior to the inguinal ligament as the 
external iliac vein → common iliac vein → IVC. 

• V A N



Indications for central venous access?

• Central venous pressure monitoring

• Large volume fluid resuscitation

• Infusion of highly osmolar fluids and drugs

• Right heart catheterization

• Difficult peripheral IV access

• Placement of transvenous pacemaker

• Hemodialysis



Equipment



Central catheter 



Central catheter 









Seldinger Technique (Catheter over guidewire)







CVP waveform 



Position of the central line in the SVC

The ideal position 
of the tip of the 
central line should 
be checked after 
the insertion by 
chest x-ay. It will 
also rule out the 
presence of 
pneumothorax. 

Ideal position 
(whether IJV or 
SCV) is junction of 
SVC and RA. 

PICC: peripherally 
inserted central line



Complications 



Arterial catheter  



ASA Standards for monitoring 

• Oxygenation

• Ventilation

• Circulation

• Temperature 

• Circulation: ECG, HR, and ABP (5 minutes), but sometimes you need invasive 
blood pressure measurement → arterial line 



Indication

• Severe hypotension

• Surgeries with expected swinging of blood pressure

• Major surgery with expected major blood loss 

• Frequent blood sampling (ICU). Ex. DKA, Hyponatremia ….etc



Insertion 

• Most common site: radial artery at wrist 

• Less common: dorsal pedis, brachial, femoral 

• Seldinger technique vs cannula insertion 





Invasive Arterial Blood Pressure (IABP) 
Monitoring







Thank You


