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1. Introduction to Peripheral Venous Catheterization 

Insertion of a peripheral intravenous cannula (PIVC) is the most common medical 

procedure in healthcare settings to facilitate the therapeutic administration of fluids, 

medications, or nutrients. 

PIVC is a hollow plastic tube of various lengths (not longer than 7.5 cm) and 

thicknesses. The unit gauge (G) is used for cannula sizes. All manufacturers also use 

internationally determined color codes. 

When selecting an appropriate venous cannula, we consider: 

• patient's age 

• patient's health condition (e.g., chronic diseases, dehydration, shock 

conditions) 

• type and composition of prescribed therapy (when administering irritating 

solutions, greater flow around the cannula is needed) 

• expected duration of therapy (smaller cannula will cause less irritation to the 

vessel wall) 

• required infusion flow rate (higher flow requires larger vein and larger cannula 

lumen, e.g., during surgery, shock condition, for rapid intervention) 

• anatomical location of the selected vein (vein thickness, presence of venous 

valves, blood flow and volume in the selected vein) 

• vein course, which should be straight, not extending over folds, and suitable 

for the cannula length. 

 

The cannula is inserted into the vein by puncturing the skin and wall of the selected 

vein with a guide metal injection needle. The plastic cannula is pushed into the vein, 

while the guide needle is removed and discarded.  
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The plastic cannula is made of polymers such as tetrafluoroethylene (Teflon ®) or 

polyurethane. These materials adapt to the vessel, are soft and flexible. 

Before performing the procedure, it is necessary to know: 

• site of application (superficial veins, visible, palpable, straight accessible) 

• contraindications (damaged veins, sclerotic, hard; interrupted due to surgical 

procedures, vessels in injured limb; areas of inflamed, bruised, swollen, 

damaged skin) 

• complications (bleeding, vascular damage, paravenous leakage, 

thrombophlebitis, infection, air embolism; pyrogenic reaction, allergic 

reaction; overdose, drug incompatibility). 
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2. Anatomy of Veins Suitable for Peripheral Venous 

Cannulation  

To initiate PIVC effectively, a clinical understanding of the anatomy and physiology of 

the skin and peripheral venous system is essential.  

The first barrier to successful cannulation is the skin. It consists of two main layers:  

• The Epidermis – is the thin, outer layer of the skin that acts as a protective barrier, 

largely comprised of dead squamous cells. In general, the epidermis is thinnest 

on the inner surfaces of the extremities. But thickness can vary depending on 

age and exposure to the sun or wind.  

• The Dermis – lies beneath the epidermis and provides structural support. 

Composed of connective tissue, mainly collagen and elastin fibers. Contains 

blood vessels, lymphatic vessels, nerve endings, sweat glands, sebaceous 

glands, and hair follicles. 

 

Structure of Veins: 

• Layers of Vein Walls: 

Tunica Intima (the innermost layer): smooth and lined with endothelial cells 

to reduce friction for blood flow. 

Tunica Media: a thinner middle layer compared to arteries, made of smooth 

muscle and elastic fibers. 

Tunica Externa (Adventitia): the outermost layer, composed of connective 

tissue, providing structural support. 

• Valves: found in medium and large veins, especially in the lower extremities. 

Prevent backflow of blood, ensuring unidirectional flow toward the heart. 
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For venipuncture, superficial veins in the upper extremities are usually chosen because 

they are numerous and easily accessible. 

Suitable veins for PIVC placement include those on the dorsum of the hand, as well as 

the cephalic and basilic veins of the forearm (Anon, 2009). On the lower extremity, 

more prominent subcutaneous veins on the calf and dorsum of the foot, which 

converge into the prominent great saphenous vein running along the medial side of 

the leg, may be used. 

Dorsal digital veins: 

• Found along the lateral portion of the fingers and thumb. 

• Small and fragile. 

Dorsal metacarpal veins: 

• Between the metacarpal bones on the back of the hand. 

• Superficial veins usually of good size and easily visualised. 

Dorsal Venous Arch: 

• Located on the dorsum of the hand. 

• Formed by the dorsal metacarpal veins. 

• Not always prominent. 

• Anastomotic patterns show individual variation 

Cephalic Vein: 

• Begins at the lateral aspect of the dorsal venous arch, ascends along the 

lateral aspect of the wrist, continues up the forearm's radial side. 

• Often used for intravenous (IV) access. 

Basilic Vein: 

• Originates from the medial aspect of the dorsal venous arch, courses along 

the medial aspect of the wrist, continues up the forearm's ulnar side. 

• Another common site for IV insertion. 
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Median Cubital Vein: 

• Located in the antecubital fossa (front of the elbow). 

• Commonly used for venipuncture due to its accessibility. 

• Located in the anterior aspect of the cubital fossa (front of elbow) Forms a 

diagonal/oblique connection between Cephalic vein (laterally)and Basilic 

vein (medially). 

• Large vein easily visualised and accessed. 

• Generally consistent anatomical location. 

Great Saphenous Vein: 

• The longest vein in the body, running along the medial side of the leg. 

• Originates at the medial aspect of the dorsal foot venous arch, ascends 

anterior to the medial malleolus, continues along the medial aspects of the 

leg and thigh, and ultimately terminates by joining the common femoral 

vein at the saphenofemoral junction. 

 

In principle, any site can be used if correct application is possible, and the intended 

purpose is achieved.  

 

The general guidelines to selection of an appropriate site, includes: 

• The chosen puncture site should not interfere with daily activities, surgical 

procedures, or other interventions.  

• PIVCs should not be inserted into venous valves, veins in injured or compromised 

extremities, flexures of limbs, veins near arteries, small superficial veins, or veins 

that are already damaged, inflamed, or sclerosed.  

• They should also not be inserted through infected or injured skin.  

• Avoid insertion into extremities with arteriovenous fistulas (or planned AV 

fistulas), lymphedema, near hematomas or infiltrates, or into paralyzed 

extremities.  

• Assess both arms before deciding as to the best vein available  
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• Start at a distal site so that there are veins available for subsequent cannulae 

to be placed proximal to the previous site.  

• If replacing cannula, alternate the sites by cannulating above the previous site 

avoiding tributaries of that vein. Use a vein that runs parallel to the previous site 

or select a vein in the opposite arm.  

• Before performing cannulation, palpate for arterial pulsation to exclude / 

prevent inadvertent arterial cannulation. The brachial and ulnar arteries can be 

closer to the skin surface therefore this area should be avoided.  

• Avoid areas where the radial or ulnar nerves run. 
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3. Complications in Treatment with Peripheral 

Venous Catheters 

A PIVC, inserted through the patient’s skin into a selected vein, represents a foreign 

object in the body and poses a potential risk for complications. These complications 

can be related to the insertion technique and the care of the PIVC. 

Possible complications include pain, skin and surrounding tissue damage, 

subcutaneous infiltration, infection, phlebitis, thrombus formation, and catheter 

dislodgement or displacement.  

Such issues can prolong the patient’s hospital stay, extend treatment duration, and 

worsen the underlying condition. They also affect the patient’s comfort and 

satisfaction. 

The responsibility of nurses who insert and manage PIVCs lies in their knowledge and 

mastery of skills to prevent complications. 

Complications of Peripheral Venous Catheter Administration: 

1. Infection-Related Complications 

• Local site infection: characterized by redness, warmth, swelling, and potential 

purulent discharge. 

• Bloodstream infections (bacteriemia): can occur due to bacterial 

contamination during insertion or maintenance. 

• Catheter-related sepsis: potentially life-threatening systemic inflammatory 

response. 

 

2. Mechanical Complications: 

• Infiltration: unintended fluid leakage into surrounding tissue, causing swelling 

and potential tissue damage. 
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• Extravasation: similar to infiltration but involves vesicant or irritant solutions that 

can cause significant tissue injury. 

• Phlebitis: inflammation of the vein wall, presenting with pain, redness, and 

potential thrombosis. 

• Vein wall damage or collapse 

• Accidental dislodgement of the catheter. 

 

3. Thrombotic Complications 

• Superficial thrombophlebitis: inflammation with blood clot formation in the vein. 

• Deep vein thrombosis: potential extension of clot formation into deeper venous 

systems. 

• Risk of pulmonary embolism if clots dislodge and travel to the lungs. 

 

4. Chemical/Medication-Related Complications 

• Chemical irritation from infused medications. 

• pH-related tissue damage. 

• Allergic reactions to catheter materials or infused substances. 

• Medication extravasation causing chemical burns or tissue necrosis. 

 

5. Patient Comfort and Procedural Complications 

• Pain during insertion. 

• Nerve or artery puncture during cannulation. 

• Hematoma formation. 

• Nerve injury. 

• Bleeding at insertion site. 

6. Long-Term Complications 
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• Scarring. 

• Vein damage or sclerosis. 

• Repeated catheterization leading to decreased venous access options. 

 

4. Prevention strategies 

• Strict aseptic technique. 

 

• Proper site selection. 

 

• Use appropriate catheter size. 

 

• Regular assessment and monitoring. 

 

• Timely catheter removal. 

 

• Using appropriate dressing and securement techniques. 

 

• Prompt intervention when complications arise. 

 

• Adhering to hospital protocols for catheter care and maintenance. 
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5.  Conclusion 

 

• PIVC is a foreign object and carries the potential for complications. 

• Risks arise from both the insertion technique and the quality of PIVC care. 

• Common Complications: pain, damage to skin and surrounding tissues, 

subcutaneous infiltration, infection, phlebitis, thrombus, catheter dislodgement 

or displacement. 

• Impact of Complications: extended hospital stays, prolonged treatment, 

worsened patient conditions, reduced patient comfort and satisfaction. 

• Proper knowledge and skill mastery are essential for effective PIVC 

management. 
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