EXERCISE 3: SKIN PUNCTURE ON INFANTS
Textbook: Chapter 11
Sills Dry Lab

Objectives. 1. Statethe composition of skin puncture blood and list teststhat cannot be preformed onskin
puncture specimens.

Describe, in detail, the proper site onthe heel whichmust be selected for performing a hedl
puncture blood collection.

State the maximum depth of the puncture siteand the reasons for not exceeding this depth.
Describe how to properly warm the hed and why thisis important.

Describe the appearance of an gppropriate collection site.

Lis 6 precautionsinvolved in selecting a site for the hedl puncture.

List 5 precautions for collection of the blood from ahed puncture.

List 5 additiond precautions to protect the well-being of the infant.

List the supplies needed for the hed puncture.

10. Describe the proper procedure for performing the hedl puncture.
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Discussion
Composition of skin puncture blood

Blood obtained by skin puncture is a mixture of arterid blood (from arterioles), venous blood (from venules), and
capillary blood, dong with interditid and intracelular fluids from the surrounding tissues. It contains a higher
proportion of arterial blood than venous blood because of the pressure with which the arteriad blood enters the
capillaries. Composition of skin puncture blood, therefore, more closdly resembles arterid blood van venous blood
obtained by venipuncture.

Because skin puncture blood differsin composition from regular venous blood, reference (normd) vauesfor certain
tests will be different for skin puncture blood. The most notable differences are for glucose, which is higher inskin
puncture blood; and totd protein, calcium, and potassium, which are lower in skin puncture blood.

Teststhat cannot be performed by skin puncture.

Although today's technology allows many tests to be performed on very small quantities of blood, and a wide
selectionof devicesare avalable to make collection of skin puncture specimens rdlatively safe and easy, some tests
cannot be performed on skin puncture specimens. Theseinclude erythrocyte sedimentation rate (ESR or Sed rate),
most coagulation studies (PT, PTT, Fibrinogen), blood cultures, and tests that ill require large volumes of serum
or plasma.
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Indicationsfor performing skin puncture.

Skin punctureisthe preferred method of obtaining blood frominfantsand children. Obtaining blood from infantsand
children by venipuncture is difficult and may damage veins and surrounding tissues. Because infants and young
childrenhave suchasmdl blood volume, removing large quantities of blood canaso lead to anemia. Large quantities
removed rgpidly can cause cardiac arrest. In addition, some tests such as neonata screening tests for
phenylketonuria (PKU) and other inherited diseases are designed to be performed on skin puncture blood only.

Site selection for skin puncture.

In generd, skin puncture sites should be warm, pink, and free of scars, cuts, bruisesor rashes. Do not choose asite
that is cold, cyanotic or edematous.

The hedl isthe recommended sitefor collectionof skin puncture specimens oninfantslessthan 1 year old. However,
it isimportant that the puncture be performed on an area of the hed where thereislittle risk of puncturing the bone,
tendons or nerves.

Puncture of the bone can cause painful osteomyeitis or bone infection, as well as osteochondritis, inflammation of
the bone and cartilage. Addition puncture through previous puncture sites may spread the infection.

Studies have shown that the calcaneus (hed bone) of premature infants may be as little as 2.4 mm bdow the skin
surface onthe bottom (plantar surface) of the hed and hdf that distance at the back (posterior curvature) of the hed.

For thisreason, guiddineswere devel oped to determine the safest areas, aswel as optimal depthfor performing heel
puncture. Guiddineshavebeen developed by NCCL Sand are published in Document H4-A3 (National Committee
for Clinica Laboratory Standards).

The location of the puncture site should be onthe plantar surface media to animaginary line drawn pogeriorly from
the middle of the great toeto the hed, or laterd to aline drawn pogteriorly from between the fourth and fifth toesto
the hed. Indmog dl infantsthe bones, arteries, and nerves are not near these areas. On the insde (big toe side)
of the hed isapogerior tibid artery near the curvature. The outside of the heel (little toe side) is the primary
area of choice in hedl puncture.

Theingde (bigtoe side) of the hed can beused aslong as puncture depthis controlled and does not exceed 2.4 nm
in depth. The capillary bed of the infant is 0.35 to 1.6 mm beneeth the skin surface. A puncture of the plantar
surface of the hedl to adepth of 2.4 mm punctures the mgjor capillary beds and does not injurethe bone or nerves
of thehedl. Numerous devices are available commercidly that meet the requirement of a puncture of 2.4 mmdeep
or less.

Avoid puncture of the infant'sfingers. The distance to the bones and man nerves of the infant'sfingersis 1.2 to 2.2
mm. Mogt lancets are longer than this and puncture of the infant's finger could result in damage to bone or nerves
with subsequent infection or permanent physical damage. The infant's finger dso does not produce an adequate
blood specimen.
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Precautions When Selecting a Puncture Site on the Hedl

The puncture should not be done in a previous puncture Site because of the possibility of infection. Do not do
puncturesin the central arch area of the foot. Puncture in this area may result in damage to nerves, tendons, and
cartilage and offers no advantage over a hed puncture.
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Do not puncture deeper that 2.4 mm.

Do not puncture through previous puncture Sites.

Do not puncture the area between the imaginary boundaries.
Do not puncture the pogterior curvature of the hed.

Do not puncture in the area of the arch.

Do not puncture aress of the foot other than the hed.

Precautions Callecting the Blood Sample

Severd precautions must be observed to produce the most accurate specimen. Hemolysis is the greatest concern
with microcollection samples. Hemolys's may occur because of the following Stuations:

1
2.
3.
4.

5.

The dcohal used to clean the skin was not dlowed to dry.

The hed was squeezed too hard to produce a greater blood flow.

Newborninfantshave increased red blood cdl fragility and ahighred blood cdl volume. Thesefactorsresult
in ahigher amount of hemolyss.

Instead of alowing the blood to flow into the microcollection container, the blood was scraped off the skin
surface.

Collect samples for hematology first (purple micro-container).

Additional Precautionsto Protect Well-Being of I nfant:

1

2.
3.

o

The baby's hedl may be punctured a maximum of two times. Do not stick a baby more than twiceto obtain
aspecimen a any giventime.

Do not puncture afoot if there are bruises, abrasons, or doughing skin present. Notify the baby's nurse.
Tohelp obtain afree-flowing puncture wound from a baby who doesn't bleed fredy, wrap the baby's heel
in a warm towe for 10 to 15 minutes before punctureis made. Thisis mandatory for collection of blood
gases.

Never repuncture old puncture wounds.

Never remove ababy from its bassinet or change its positionin any way without the gpprova of anurse.
Use only gentle massage when obtaining blood. It is sufficient to massage with your thumb and forefinger
or gentle squeezing.
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Equipment needed for hedstick.

Lo

Gloves and gown
Disposable Serile lancets or automatic puncture devices
3. Collection containers, as required by test(s)
Capillary tubes and clay seder
Diluting fluids
Cdlibrated pipettes
Microcollection containers
Glass sdes
f. Filter paper form for neonatal screen
4 acohol swabs
5. cotton balls
6. derile gauze pads
7
8
9
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capillary tube sedler
glass microscope dides
. lab request dips or labels
10.  Sharpee marking pen
11. Sharps container
12.  Hed warming device, if gpplicable

Site warming procedur es.

Inorder to collect an adequate amount of specimenfromthe hedl punctureitiscritical that the Stebewarmed prior
to puncture. Blood flow can be increased up to seven times by warming the Site prior to skin puncture. Warming
can be accomplished by wrapping the sitefor aminmum of 3 minuteswithatowel or digper that has been moistened
with comfortably warm water. Commercid hed warmers (both chemica and eectricd) are dso available.

Site cleaning procedure.

Skin puncture sites should be cleaned with 70% isopropanol. Do not use povidone iodine to clean skin puncture
stes. Povidoneiodine should not be used because it greetly interfereswith anumber of tests, most notably bilirubin,
potassium, phosphorus, and uric acid.

Once cleansed, the Ste must be wiped dry withgerile gauze to diminate d cohol resdue. Alcohol resdue, inaddition
to causng a ginging sensation, causes rapid hemolysis (rupture) of red blood cells. Alcohol residue has aso been
shown to interfere with glucose testing.

General procedure
Grasp the hed firmly but gently with the index finger wrapped around the foot supporting the arch, and the thumb
wrapped around the ankle and below the puncture site. Perform the puncture perpendicular to the lines of the

footprint, usng arecommended hed puncture device.

Dispose of the puncture device promptly in a sharps container. Apply firm pressure toward the Ste. Wipe away
the first drop of blood with a dry gauze. The firg drop is usudly contaminated with tissue fluid, and may cause
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dilution of the poecimen. This dso gets rid of any remaining acohol residue, which could hemolyze the specimen,
aswell as keep the blood from forming a well-rounded drop.

Position the Ste downward. Ask permission of the nurse prior to the punctureto eevate the babiesbassinet so the
head is higher than the feet. If baby is an outpatient have the mother hold the infant so the feet are lower. Gravity
will greatly increase the flow of blood to the site. Do not squeeze or massage the Site vigoroudly.  Such activities
introduce excess tissue fluid into the specimen and may aso cause hemolysis of the specimen.

Proceed to collect the blood using devices appropriate for the type of test to be performed. Touch the collection
device to the drop of blood formed on the surface of the skin. Capillary pipettes will fill by capillary action. When
full, sedl the ends of the capillary pipettes with clay.

Have this procedure demonstrated to you prior to performing. Improper position while holding and excess pressure
when filling with clay can cause the tube to break and result in a puncture with aresultant blood exposure .

Microcollectiontubes have a scoop which is touched to the drop of blood and the blood isalowed to run down the
walls of the tube. Tap the tube gently now and then to encourage the blood to settle to the bottomof the tube and
mix with the additive, if present. Do not useascooping motionagaing the surface of the skin.  Scraping the scoop
agang the skin activates plate ets, whichwill cause the puncture Steto stop bleeding, and may aso cause hemaolyss.
Tapping the microtainer gently on afirm surface after collecting each drop alows the blood to move to the bottom
and mixwiththe additive, if present. Remove the scoop and cap microcollection tubes with the caps provided and
mix additive tubes 8 to 10 times.

When finished, apply pressure to the ste with a clean gauze until bleeding stops. Keep the site devated. Do not
put a bandaid on the ste. Adhesive bandages may irritate the skin and may even tear the skin of newborns,
especidly premature infants, when removed. Tie agauze over the Ste. Label the containersat the bedside with the
gppropriate information. Before leaving the baby recheck the site to make sure bleeding has stopped. If it hasnat,
contact the nurse immediatdly.

Trangporting the specimen.

Specimens should be submitted as soon as possible to the [ab after blood collection. Babies are being discharged
more quickly now. If the specimen isfound to be unacceptable thiswill dlow arecollect prior to the baby being sent
home.

Ifabilirubin levelisordered ontheinfart itiscritical to protect the specimenfromlight. Bilirubinisaby product
of red blood cdl metabolism.  Bilirubin is broken down further in the liver into harmless components. Due their
immature liver or other problems, babies may have an accumulation of dangerous hilirubin levels which can cause
brain damage or death. Bilirubiniswhat causesthe jaundiced gppearance of newborns. Becauseit islight sendtive,
phototherapy isthe treetment of choice, because it breaks down the bilirubin and reducesit to normal levels. Light
isgood for trestment, but if a blood specimenis exposed to light it could cause afase decrease inthe results obtained
inthelab.
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PROCEDURE
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11.

12.
13.
14.

15.
16.

17.
18.

Ask directions to the appropriate nursery entrance.

Place blood collection tray on the table near the scrub sinks outside the nursery.

Look at requisitions and select all equipment needed into a container to take into the nursery with you.
Never take the blood collection tray into the nursery.

Remove rings, watches, and lab coat.

Wash hands with soap provided in the manner and for the length of time specified by nursery personnd. If
pedds are available, use them. If handles, use paper towe used to dry your handsto turn off faucet.

Put on agown with tiesin the back.

Put on gloves.

Carry supplies to the baby's bedside.

Identify the baby by making sure the request dip isidentica to the baby's armband.

After ensuring the skin iswarm, perform ahedl puncture to with alancet gppropriate for aninfant to obtain
the proper blood specimen for the tests requested. Immediately dispose of the lancet into the sharps
container.

Hold acleancotton gauze over the puncture site until bleeding stops. DO NOT put adhesive strips onthe
baby's feet.

Remove dl collection equipment from the bassinet to avoid harming the baby.

Immediately |abd al specimens with the gppropriate information.

Before leaving the baby's bedside check the puncture wound againto ensurethat bleeding has stopped. If
it has not notify the nurse immediadly.

Before collecting blood from the next baby, wash hands a the sink inside the nursery proper and change
gloves.

Remove gown and gloves and discard in proper receptacle.

Wash hands.

Initia the logbook and notate dl tests collected. When moving from one nursery areato the other, theblood
collector must repesat the complete procedure and put on a clean gown and gloves.
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EXERCISE 3: HEELSTICKS-STUDY QUESTIONS

Name

Points. 16 points

1 State the composition of skin puncture blood and lig tests that cannot be preformed on skin puncture
specimens. (2 points)

2. Describe, in detail, the proper site location on the hed for hed puncture blood collection. (1 point)

3. State the maximum depth of the puncture site and the reasons for not exceeding this depth. (1 point)

4. Describe how to properly warm the hedl and why thisisimportant. (1 point)

5. Describe the generd appearance of an appropriate collection site for hed puncture and areas which should
be avoided (2 points).
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6. Lig 6 precautionsinvolved in selecting a sitefor the hed puncture. (3 points)
1

2.

3.

7. List 4 precautions for collection of the blood from ahed puncture. (2 points)
1

2.
3.

4.

7. List 4 precautions for protecting the generd wel-being of theinfant. (2 points)
1
2.
3.
4.

8. State why it isimportant to protect microgpecimens from light. (1 point)

9. THINKING QUESTION: Why are samples for hematology collected first. (1 point)
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