


Blood sampling in neonates 

 Venipuncture

 Arterial puncture

 Capillary Blood Sampling 



Venipuncture

Definition

Aspirating blood through a needle from a peripheral vein

Indications 

 Routine laboratory tests, particularly if the volume of 

blood required is ≥1.5 ml

 Blood culture 

 Certain studies: ammonia, lactate, or pyruvate level, drug 

levels, cross-matching blood, Hb/Htc, karyotype,  

coagulation studies



Venipuncture

Contraindications 

 Use of deep vein in the presence of coagulation defect 

 Local infection /inflammation at puncture site 

 Femoral or internal jugular vein 

 External jugular vein in infants with respiratory 

distress, ICH, raised ICP



Venipuncture

Precautions

 When sampling from neck veins, place infant in head-

down position to avoid cranial air embolus. 

 Do not use neck veins in infants with intracranial 

bleeding or increased intracranial pressure



Venipuncture

Special Considerations 

 Conserve sites to preserve limited venous access by 

using distal sites first whenever possible 



Venipuncture

 Dorsum of hands 

 Dorsum of feet 

 Basilic, cephalic, cubital

 Greater saphenous vein 

at the ankle 

 Vein in center of the volar 

aspect of the wrist 

 Proximal greater saphenous 

vein 

 Scalp 

 Neck

Special Considerations 

Choice of veins in order of preference 



Venipuncture



Venipuncture

Equipment

 Gloves 

 A 23-gauge venipuncture needle or scalp vein butterfly

 Syringe with volume just larger than sample to be drawn 

 Antiseptic swabs 70% alcohol or povidone–iodine solution, 

0.5% chlorhexidine in 70% alcohol for infants >2 months old 

 Gauze pads, Tourniquet or sphygmomanometer cuff 

 Appropriate containers for specimens 



Venipuncture

Equipment

For blood culture: 

 Antiseptic: Povidone–iodine solution preparation (three 

swabs); or 0.5% chlorhexidine in 70% alcohol (for infants 

>2 months old) 

 Sterile gloves 

 Blood culture bottle

 Transfer needle 



Venipuncture

Technique

 Perform hand hygiene and prepare materials

 Locate the appropriate vessel

 Warm extremity with heel warmer or warm washcloth if 

circulation is poor

 Apply Lidocaine–prilocaine topical anesthetic cream 

applied 30 minutes prior to procedure, if time allows, oral 

sucrose solution (12% to 25%) 



Venipuncture

Technique



Venipuncture

Technique

 Restrain infant appropriately, such as by swaddling, leaving 

only the extremity of the site of venipuncture exposed.

 Occlude vein proximally using either: 

• Tourniquet made with two rubber bands looped together

• Or using forefinger and thumb to encircle the extremity or use 

forefinger and middle finger as a tourniquet



Venipuncture



Venipuncture

Technique

 Syringe collection: Check syringe function and attach to needle.

 Penetrate skin first and position for entry of vein 

• Puncture the skin 3 to 5 mm distal to the vein to allow good 

access without pushing the vein away. 

• If possible, insert needle at area where vessel bifurcates to avoid 

“rolling” of veins.

• Angle of entry 15 to 30 degrees



Venipuncture

Technique

• Bevel up preferred for optimal blood flow (less chance of needle 

occlusion by vein wall). 

• Direct needle in the direction of blood flow (towards the heart).

• If the needle enters alongside the vein rather than into it, 

withdraw the needle slightly without removing it completely, 

and adjust angle into the vessel.



Venipuncture

Technique

 Release tourniquet. 

 Collect sample by gentle suction, to prevent occlusion by vein 

wall and to avoid hemolysis. 

 Remove needle and apply local pressure with dry gauze for 1 to 

3 minutes or until complete hemostasis. 

 Remove remaining povidone–iodine solution or chlorhexidine 

solution with sterile saline or water wipe. 



Venipuncture

Drip Technique

 Cut the extension tubing of the 23-gauge butterfly needle 

catheter at 1 to 2 cm length 

 Drip method cannot be used for blood culture or 

coagulation studies 



Venipuncture

Scalp Vein 

 The frontal, superficial temporal, posterior auricular veins  

 Shaving the site may be necessary

 Use scalp vein needle set or 23-gauge butterfly. 

 Feel for a pulse to avoid entering an artery.

 Use a shallow angle (15 to 20 degrees). 

 Catheter should be directed in the same direction as the blood 

flow (toward the heart).



Venipuncture

Proximal Greater Saphenous Vein

Should be used rarely

Use only in older infants or in term neonates without evidence 

of coagulopathy.

Have assistant hold infant

Locate femoral triangle



Venipuncture

External Jugular Vein

 Head-down position with head extended and rotate

 Prepare skin over sternocleidomastoid muscle with antiseptic.

 Flick infant’s heel to induce crying and optimize vein 

distension. 



Venipuncture

Complications

Femoral vein puncture

Reflex arteriospasm of femoral artery with gangrene of extremity, 

Penetration of peritoneal cavity, Septic arthritis of hip, 

Arteriovenous fistula 

During internal jugular puncture 

Laceration of carotid artery, Pneumothorax/subcutaneous 

emphysema, Interference with ventilation due to positioning 

Raised ICP



Arterial puncture

Indications 

Sampling for:

ABG determination, routine laboratory test, ammonia, lactate, or 

pyruvate level 

To obtain a large quantity (≥1.5 mL) of blood from an infant



Arterial puncture

Contraindications 

 Coagulation defects, thrombocytopenia 

 Circulatory compromise in the extremity 

Inappropriate artery:

 Femoral artery, Use of radial artery if collaterals are 

inadequate,  Ulnar artery (poor collaterals) 

 Infection and/or inflammation in sampling area 

 When cannulation of that vessel is anticipated



Arterial puncture

Precautions

 Use smallest possible (23- to 27-gauge) needle

 Guarantee hemostasis at the end of the procedure. Pressure 

must be applied even if an attempt is unsuccessful or results in 

an inadequate sample.

 Check distal circulation after puncture:

Arterial pulse, Capillary refill time, Color and temperature



Arterial puncture

Selection of Arterial Site 

 Peripheral site preferred.

 Radial artery preferred if ulnar collateral intact 

 Posterior tibial artery satisfactory

 Dorsalis pedis

 Brachial artery only if indication is urgent and peripheral arterial 

or umbilical artery access is not available 

 Temporal artery should be avoided 

 Ulnar artery should be avoided



Arterial puncture

Equipment

 Sterile gloves 

 Sterile needle  (a 23- to 25-gauge venipuncture needle, a 

butterfly needle with extension tubing is often easier to use, a 

preheparinized blood gas syringe)

 Povidone-iodine solution or 0.5% chlorhexidine in 70% alcohol 

(for infants >2 months old); sterile water or sterile saline wipe  

Gauze pads

 Oral sucrose solution, eutectic mixture of local anesthetics 

(EMLA) for pain control



Arterial puncture

General Principles

Designate nondominant hand as nonsterile and use this hand to 

support extremity and site of puncture. 

With sterile hand, clean the site with povidone-iodine or 0.5% 

chlorhexidine, allow it to dry for at least 30 seconds

Position needle for arterial puncture against direction of blood 

flow

Keep angle of entry shallow for superficial vessels at 15 to 30 

degrees; use 45-degree angle for deeper arteries. 



Arterial puncture

General Principles

Apply gentle suction on syringe as soon as blood flow is observed; 

maintain needle in same position until all blood samples have been 

collected

Apply firm, local pressure for 1 to 3 minutes to achieve complete 

hemostasis and avoid hematoma formation. 

Inspect fingers for circulatory compromise 

Remove povidone-iodine from skin using sterile water or sterile 

saline wipe at end of procedure.



Arterial puncture

Radial Artery Puncture

 Do the Allen test

 Slightly extend supine wrist, avoiding hyperextension

 Puncture the skin at the level of 

proximal crease and penetrate 

artery at 15-30 degrees



Arterial puncture

Radial Artery Puncture



Arterial puncture

Posterior Tibial Puncture 

Between Achilles tendon and medial malleolus 

Puncture the artery just posterior to medial malleolus. 



Arterial puncture

Dorsalis Pedis Puncture

Between the first and second metatarsals in the dorsal midfoot 

between the first 

and second toes.



Arterial puncture

Brachial Artery Puncture 

Along the medial margin of the biceps muscle at the bend of elbow 

and enter the artery at or above the level of anterior cubital fossa. 



Arterial puncture

Complications 

 Distal ischemia from arteriospasm, thrombosis, or embolism 

 Hemorrhage or hematoma 

 Nerve damage 

• Median nerve (brachial artery puncture) 

• Posterior tibial nerve 

• Femoral nerve 



Capillary Blood Sampling 

The most frequently performed skin breaking procedure in NICUs 

Easily mastered, minimally invasive procedure 

Proper technique and equipment, provides laboratory results 

comparable to arterial samples 

The only exception to this is a (CBC), where capillary samples have 

a higher hemoglobin, hematocrit, RBC, WBC compared to venous 

samples

Repeated test is carried out, peripheral veins are saved for IV access



Capillary Blood Sampling 

Indications 

 Capillary blood gas sampling 

 Routine laboratory analysis (standard hematology, chemistries, 

toxicology/drug levels) requiring a limited amount of blood in 

which minimal cell lysis does not alter results 

 Newborn metabolic screen



Capillary Blood Sampling 

Contraindications

 Edema

 Areas that are bruised or injured by multiple previous 

heelsticks

 Poor perfusion 

 Local infection 

 Peripherally inserted central catheter (PICC) or peripheral IV 

catheter in the foot 



Capillary Blood Sampling 

Limitations 

 Venous or arterial blood rather than capillary samples should 

be used for:

 Blood cultures, which require sterile technique 

 Tests in which even a minimal amount of hemolysis will 

compromise results 

 Laboratory tests that require more than 1.5 mL of blood 



Capillary Blood Sampling 

Equipment

Gloves 

Heel-warming device 

Antiseptic (povidone-iodine/saline or chlorhexidine gluconate 

swab) 

Cleanse site with povidone-iodine for those ≤ 32 weeks gestation 

or CHG swab in infants who are ≥32 weeks’ gestational age

Heel-lancing device 



Capillary Blood Sampling 

Equipment Automated heel-lancing device:



Capillary Blood Sampling 

Equipment



Capillary Blood Sampling 

Precautions 

Site

 Outer aspects of the heel making sure to avoid

the calcaneus

 Do not use the end of the heel 

 Do not use fingertips, toes, or earlobes. 

 Do not squeeze the heel )results in greater pain, lower blood 

yield, increased cell lysis)



Capillary Blood Sampling 

Technique 

Vary sites

Alternative site for capillary heelstick sampling

The plantar surface between the 2 sides of the heels can be used. 

Do not incise the end of the heel.

Apply heel warmer for 5 minutes

Remove just before procedure. 

Provide comfort measures



Capillary Blood Sampling 

Technique 

Provide comfort measures (tucking/swaddling, pacifiers, sucrose 

solution, Kangaroo care 30 minutes prior to and during 

procedure)

Position hand with fingers along the calf and thumb at ball of foot 

to stabilize. Apply pressure along calf toward heel



Capillary Blood Sampling 

Wipe away first drop of blood with gauze or clean wipe.

Using capillary action (the ability of a liquid to flow into a 

smaller tube without assistance), fill blood gas tube, holding tube 

horizontally



Capillary Blood Sampling 



Capillary Blood Sampling 

Complications 

 Pain 

 Infection

 Tissue loss and scarring 

 Calcified nodules

 Cellulitis 


