
Lesson 2 - Fundamentals

Peripheral Venous Catheterization



Learning Objectives

Theoretical Knowledge

• Understand venous anatomy and physiology

• Comprehend indications and contraindications

• Recognize potential complications

• Learn infection control principles
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Introduction to Peripheral Venous 
Catheterization

Peripheral Venous Catheterization

(PIVC) is a medical procedure that 

involves inserting a hollow needle 

(catheter) into a peripheral vein.
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https://www.stick-to-safety.com/news/newsroom/detail/iv-

cannulation-procedure-for-nurses



What is peripheral intravenous catheter?

PIVC is a small, short plastic

catheter that is placed through the

skin into a vein.
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Peripheral intravenous catheter

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.
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https://mederen.com/catalog/infus
ion/pivc.html



How to select an appropritate
venus cannula?
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Consider:

• patient's age

• patient's health condition 

• type and composition of prescribed therapy

• expected duration of therapy

• required infusion flow rate anatomical location of the selected vein 

• vein course.
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G Color Diameter/

lenght

(mm)

Maximum

flow rate

(ml/h)

Use

14 orange 2.1x45 250 rapid blood transfusion; 

emergency situations, resuscitation

16 gray 1.8x45 200 quick infusions, high quantities; 

blood transfusion of whole blood; 

emergency situations

18 green 1.3x45 100 adult patients: blood transfusions, 

fluid replacement

20 pink 1.1x32 60-70 ideal for most fluids and medical 

infusions; most frquently used

22 blue 0.9x25 30-40 small thin veins; compromised vein

24 yellow 0.7x19 20 elderly or pediatric patients and

neonates



Need to Know
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Before performing the procedure, it is necessary to know:

• site of application 

• contraindications 

• complications



Selection of an 
appropriate site
for insertion
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Classroom Activity

Clinical Assessment Exercise: Peripheral Venous Cannulation Site Evaluation

• Instructions: Select a volunteer. Examine both volunteer’s hands in natural and extended 
positions.

Activity:
• Visually and palpably assess veins on inner forearm, back of the hand, antecubital fossa and wrist

• Asses: vein visibility, vein diameter, vessel course, elasticity, colour, consistency

• Create a sketch of the hand with marked veins

• Justify the selection of the most suitable site

• List arguments for and against each potential site

Present one idea to the class.
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Selection of an 
Appropriate Site for 
Insertion
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Classroom Activity

Quiz: Multiple Choice Questions (Class Exercises)
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Possible Complications 

Infection-Related Complications

• Local site infection

• Phlebitis

• Bloodstream infections 

(bacteremia)

• Catheter-related sepsis

Mechanical Complications

• Infiltration

• Extravasation

• Vein wall damage or collapse

• Accidental dislodgement of the 

catheter
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Phlebitis stages
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Infiltration
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Thrombotic Complications

Superficial thrombophlebitis

• Deep vein thrombosis

• Risk of pulmonary embolism if 

clots dislodge and travel to the 

lungs

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

Possible Complications 
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Patient Comfort and Procedural 

Complications

• Pain during insertion

• Nerve or artery puncture 

during cannulation

• Hematoma formation

• Nerve injury

• Bleeding at insertion site

Long-Term Complications

Scarring

• Vein damage or sclerosis

• Repeated catheterization 

leading to decreased venous 

access options

Possible Complications 



Prevention strategies
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• Strict aseptic technique

• Proper site selection

• Regular assessment and monitoring

• Timely catheter removal

• Using appropriate dressing and securement techniques

• Adhering to hospital protocols for catheter care and maintenance



Classroom Activity

Case Study Discussion

Instructions: Read the following case:

"A 68-year-old female patient has a peripheral intravenous catheter in her right
forearm that was inserted 3 days ago for antibiotic administration. During a
routine assessment, the nurse notices the following signs around the insertion site:
localized redness extending 2 cm from the catheter, warmth to the touch, slight
swelling, and the patient reports mild pain when the area is palpated.“

Questions for Discussion:

1. What is the most likely complication the patient is experiencing, and what should be the nurse's immediate next steps

in managing this condition?

2. Explain your reasoning, including the specific clinical manifestations that support your decision and the appropriate

nursing interventions.

19



Summary and Key Takeaways

Key Points

• 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.

Final Thought: Proper knowledge and skill mastery are essential for effective PIVC management.
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Thank You
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