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Evaluation of Purpura in Children

By Rebecca Jensen, MT(ASCP)

INTRODUCTION

Bruising can be the result of normal
childhoodactivities. Insome cases, how-
ever, bruising can be the initial presenta-
tionofableedingdisorder. Bruisingisrare
in children under one year of age as is
bleeding unless there is an underlying
abnormality orthe childissubjecttonon-
accidentaltrauma.

Laboratoryevaluationofneonatesand
childrenisdifficult since venousaccess s
limited and the blood collection may be
difficult. The smallblood volumesinchil-
dren also necessitate performance of
microcollectiontechniquesinmany cases.

Levels of the various blood proteins
that participateincoagulationdifferinthe
pediatric population due to the normal
maturation ofthe hemostaticmechanism.
Itisthereforeimportanttobeaware ofthe
age of the child in the evaluation of a
potential congenital or acquired hemo-
staticdisorder. Multiple normalrangesare
requiredtodiscernaclotting disorder be-
cause coagulationfactorsdonotfollowa
normaldistributionduring development.
Furthermore, many ofthe coagulation pro-
teinsdo notreach near-adult levels until
six months of age and diagnosis of defi-

ciency statesinyoungerindividualsisnot
accurate.
NORMAL DEVELOPMENT OF
THE HEMOSTASIS SYSTEM

DecreasedvitaminKlevelsduetothe
immaturity of liverinthe neonateresultin
diminished amounts of functional clot-
ting factors of factor I, VII,IX,and Xin the
healthy infant. Factors II, VIl, and X are
approximately 50% normal adultlevelsat
birthwhile factorIXisapproximately 30%.
ThesevitaminK-dependentfactorsreach
normaladultlevelsbytwotothreemonths
of age and the prothrombin time (PT)
generally falls within the adult normal
range. See Table 1.

Contactfactorsdevelopslowlyinthe
fetus and levels of factors Xl, Xll,
prekallikrein,and highmolecularweight
kininogenareapproximately 40%ofadult
levels at full term. By six months of age,
the contact factors reach normal adult
levelsand the activated partial thrombo-
plastin time (APTT) generally falls within
theadultnormalrange. Additionalblood
clotting factorsincluding factor V, factor
VIIl,and von Willebrand factor are at nor-
mal adultlevels at birth.

The so called “naturally occurring

Objective: The reader will be able to define the purpuric lesions of
ecchymoses and petechiae, and discuss the causes of purpurain children.
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anticoagulants” protein C, protein S,
andantithrombinare decreasedatbirth
compared to adult levels. Protein C
levels rise slowly and are only at ap-
proximately 40% normalatsix months
of age. Adult levels are not achieved
untilthe earlyteenyears. Unlike protein
C, protein S develops within the first
three toten months of life. Antithrom-
binlevelsreachadultvaluesatapproxi-
mately six months of age.

Platelet countsat birth are similar
to adults with a range of 150,000 to
400,000 x 10°. Mean platelet volumes
increase over the first few weeks of life
and then remain within adult ranges
throughout childhood. Remarkably,
platelet function is similar to that of
adult platelets within 48 hours of age.
Definitions of Lesions

Purpuradescribesadermallesion
ofany size or configuration character-
ized by hemorrhage into the skin. Pur-
pura can be the result of coagulation
disorders,mechanical trauma,and sys-
temicconditionsthatalterthe vascula-
ture orsurrounding connective tissue.
Purpuric lesions can be classified as
petechial, orecchymotic. Petechiaeare
nonblanching, macularpinpointlesions
lessthan 3mm insize withwell-demar-
cated borders. Ecchymoses, differfrom
petechiae only in size and may be the
resultofalargerhemorrhagiclesionor
aconfluence of petechiae. Ecchymoses
are purple to blue in hue, and fade to
greenish-yellow as the extravasated
cells deteriorate under the skin. Pal-
pable purpura are raised purpuric le-
sionsthatrepresentacutaneousmani-
festation of vasculitis. Purpuriclesions
have been described for centuriesand
in fact acute idiopathic thrombocy-
topenic purpura was described by
Welhof as early as the eighteenth
century.

Several otheralterationsofnormal
skin tones can be distinguished from
purpuraupon physicalexam. Hemato-
masare theresultof bleedingbetween
tissue planesandare generally greater
than 1 cm in size. Erythema is a red-
denedskinconditionduetoincreased
cutaneous blood flow that occurs in
association with fever, exercise, or
emotional reactions. Telangiectasias
are formed due to dilated capillaries
commonly seen in the skin or mucous
membranes. Unlike purpura, telang-

iectasiasblanchwith pressure.
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Clinical Manifestations

Clinical manifestations such as
spontaneous bleeding, bleeding from
multiple sites, bleeding accompanied
by petechiae, multiple or large ecchy-
moses, or bleeding from unusual sites
are highly suggestive ofahemorrhagic
disorderandrequireimmediate inves-
tigation and attention. Bruising is a
common condition, especiallyinactive
children. However, bruises which are
greater than two to three cmin diam-
eter, more than two or three at once,
raised, oraway fromthe typicalsites of
injuryshouldleadtoaninvestigation of
ableedingdisorder or possibly of physi-
calabuse.

Spontaneousordeeptissue hem-
orrhage, orbleedingintojointsorbody
cavities is most commonly associated
with coagulationfactor defects, prima-
rilyhemophiliaA(factor Vil deficiency)
or hemophilia B (factor IX deficiency).

The presence of non-palpable pur-
pura generally implies a bleeding di-
athesisorabnormality of the microvas-
culature or its connective tissue sup-
port. Development of petechiae sug-
gest a defect in primary hemostasis,
while ecchymoses suggest an abnor-
mality infibrin clotformation. Palpable
purpuraissuggestive ofanunderlying
vasculitis.
PHYSICAL EXAM AND PATIENT
HISTORY

Thelocation, size,appearance (flat
vs.raised, blanchingvs.non-blanching)
and numberof purpuriclesionsmustbe
characterized.Simple bruising (purpura
simplex) is usually characterized by
ecchymoses less than 1cm in size. In
purpura simplex, bruises tend to in-
volvetheextremitiesand development
secondary to trauma. Ecchymosis or
purpuralargerthan2cminsize,involv-
ing the trunk, that develop in the ab-
sence of known trauma, suggests a
possible hemostatic defect. It should
be noted if multiple bruisesare evident
atvariousstagesofresolutionorifbruise
configuration suggests the shape if a
hand orinstrument,asmightbeseenin
lesionsinducedthroughnonaccidental
trauma. Insuchinstances, children may
appear malnourished orneglected.

Bruisingisfrequentfindinginchil-
drenand doesnotnecessarily heralda
bleeding disorders. Up to 30% of chil-
dren report bruises as often as once a
week. Often bruising in children is the






resultoftraumaincurred during play or
inthe course ofatoddler’'sattemptsat
walking. Itisrareto observe bruisingin
children of less than one year of age.
When present,aworkup forableeding
disorder should be entertained and
consideration giventothe possibility of
nonaccidental trauma.

The general appearance of the
childcan provideimportantcluestothe
etiology of purpura. Childrenwho ap-
pear sick or are febrile may have pur-
pura secondary to sepsis or rickettsial
infection (e.g.Rocky Mountain Spotted
Fever). Inaddition, childrenwho have
thin skin and small, hyperextensible
jointswitheasy bruisability may havea
defect in connective tissue develop-
mentsuchasEhlers-Danlossyndrome.
Sever vitamin C deficiency (scurvy) is
rare in the pediatric population, and if
seenoccursinchildrenwith abnormal
diets due to physchiatric or develop-
mental problems. Besides purpura,
these children usually suffer perifollicu-
lar hyperkeratosis, bone pain, and in-
flammatory gingival disease.

Pediatricians are often important
non-biased observersofbruisinginin-
fantsand children. Suspicion ofabuse
should be an indication for screening
teststorule outthe presence of bleed-
ingdisorders.

Along with the physical exam, a
personalandfamily history canbe para-
mount in detecting the presence of a
bleedingdisordersanddistinguishingit
fromthe nonpathologicbruising often
seeninchildren. Table 2suggestssome
guestionswhichcanbeusedduringthe
investigation of a purpuric disorderin
children.

DIFFERENTIAL DIAGNOSIS AND
CAUSES OF PURPURA

The presence of petechiae usually
indicates vascular or platelet disorder,
although some otherwise normal chil-
dren develop petechiae (pressure pur-
pura) on the face following vomiting
or coughing episodes. Ecchymoses
greater than 2 cm in diameter may in-
dicate systemic hemorrhagic diathesis.
CLASSIFICATION OF PURPURA IN
PEDIATRIC PATIENTS
Palpable Purpura

Palpable purpuraareraised lesions
thatsuggestunderlyinginflammation
of the blood vessel wall. The most
commonformsofvasculitisinchildren
are anaphylactoid purpura (Henoch
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SchonleinPurpura[HSP])andKawasaki’s
disease. Purpuric papulesand hemor-
rhagicbullae developsecondarytoex-
travasation of red cells from the dam-
agedvessels. INHSP,whealsand ecchy-
moses develop primarily over the ex-
tremities. Most children with HSP also
complainof arthralgiasandabdominal
pain. Laboratorystudiestypically show
evidence of renal impairment, with
normal or elevated platelet countand
normal PT and APTT. Kawasaki syn-
drome, alsoknownasmucocutaneous
lymph node syndromeisseen predomi-
nantly in children. It is an immune
complexmediated vasculitiswith mul-
tisystem involvement. Children typi-
cally present with fever, cervical lym-
phadenopathy, erythematous palms
and soles, injection of the conjunctiva
andrash.
Heritable Connective Tissue
Disorders

Individualswith hereditary defects
instructural proteinssuchascollagen,
frequently suffer easy bruising. This
group of disorders includes Ehlers-
Danlos Syndrome (EDS), osteogenesis
imperfecta, and Marfan syndrome. In
each of these disorders, hemostatic
tests are usually normal. The easy
bruisabilityisduetoincreasedvascular
fragility secondary tothe structural pro-
teindeficit. EDSisagroup ofinherited
disorders characterized by a defectin
collagen production. Most varieties
have in common thin skin, small
hyperextensiblejoints,easy bruisingand
abnormalscarring. Diagnosisis based
onphysical findings, family historyand
insome cases evaluation of skin biopsy.
Osteogenesis imperfectais character-
ized by brittle bones and blue sclerae
and in some patients easy bruising.
Marfan syndrome is relatively com-
mon with an incidence of 1 in 10,000
andischaracterized by tall stature with
long extremities and cardiovascular
manifestationssuchasdissectingaortic
aneurysm.
Pigmented Purpuric Eruptions of
Childhood

Also known as capillaritis, pig-
mented purpura represent a group of
benigndermatosesthatpresentas pin-
point petechiae and purpura on a hy-
perpigmentedbase, usually onthelegs.
Theetiologyisunknown. Thedisorders
may last months to years. The lesions
are generally asymptomatic although
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aresometimesassociated with pruritis.
Although diagnosis can be made by
clinicalappearancealone, skinbiopsyis
sometimes performed. Histologically,
the pigmented purpuraare character-
ized by dermal extravasation oferythro-
cytesandhemosiderindeposition. Two
forms of pigmented purpura, specifi-
cally lichen aureus and Majocchi dis-
ease occur predominantly in children
andyoungadults. Schambergdisease,
another common form of pigmented
purpura, may occur at any age. Typi-
callythereisnolaboratoryevidence of
thrombocytopenianordisorders of co-
agulation in patients with pigmented
purpura.

Infectious Diseases

Ecchymoses and dermal hemor-
rhageisfrequentlyseeninpatientswith
bacterial orviral sepsisandisacutane-
ous manifestation of microvascular fi-
brindeposition. Acute meningococce-
mia, disseminated gonoccemia and
Rocky Mountain Spotted Fever (RMSF)
are typically associated with purpuric
lesions. Therashinearly RMSF consists
ofpinkmaculeswhichblanchalthough
overtime, red cell extravasation occurs
and the lesions become purpuric con-
sisting of petechiae and ecchymoses.
The lesions associated with dissemi-
nated gonococcemia begin as pete-
chiae and erythematous pustules but
soondevelopito purpuric pustules. In
patientswithmeningococcemia(even
in the absence of DIC), petechiae and
ecchymoses may be seen on the trunk
andextremities.

Cutaneous lesions are commonly
seen in patients in DIC and in almost
50% of patients,dermallesionsare the
initial manifestation of this disorder.
Recognition ofthese cutaneouslesions
canleadtoearlydiagnosisandinitiation
ofappropriate therapy. The mostcom-
mon dermal lesion seen with DIC in-
clude petechiae, purpura, hemorrhagic
bullaeand purpurafulminans. The pur-
pura associated with DIC may be pal-
pable. Skin biopsy most often reveals
microthrombi within dermal vascula-
ture with red cell extravasation and in
later biopsies, epidermal necroses.

Purpura fulminans is the sudden
developmentofconfluentecchymotic
skin lesions, especially involving the
extremities, in association with DIC.
Purpurafulminansismorecommonin
childrenthaninadultsandinthe major-



Hemostatic
Parameter

Level at Birth

Children
(age 6-10)

Adult Levels

Activated Partial

Thromboplastin Time

(sec)

429 (31.3-54.3)

same as adult

335 (26.6-40.3)

Prothrombin Time (sec)

13.0 (10.1-15.9)

same as adult

12.4 (10.8-13.9)

Thrombin Clotting
Time (sec)

235 (19.0-28.3)

same as adult

25.0 (19.7-30.3)

Fibrinogen (g/L)

2.83 (1.67-3.99)

2.79 (157-3.73)

2.78 (1.56-4.00)

Factor Il (U/ml)

0.48 (0.26-0.70)

0.88 (0.67-1.07)

1.08 (0.70-1.46)

Factor V (U/ml)

0.72 (0.34-1.08)

0.90 (0.63-1.16)

1.06 (0.62-1.50)

letcountsinwomen
withITParenotgood
predictors of low
platelet counts in
newborns, and in
fact the majority of
infants born to
women with ITP in
pregnancy havenor-
mal platelet counts
at birth. Neonatal
thrombocytopenia
istypically selflimit-
ing and platelet
countsreturntonor-
mal within three to

four weeks. Other

Factor VII (U/ml)

0.66 (0.28-1.04)

0.85 (0.52-1.20)

1.05 (0.67-1.43)

clinical conditions of

Factor VI (U/ml)

1.00 (0.50-1.78)

(0.95 (0.58-1.32)

0.99 (0.50-1.49)

theneonatethatcan
be associated with

Factor IX (U/ml)

053 (0.15-0.91)

0.75 (0.63-0.89)

1.09 (0.55-1.63)

thrombocytopenia
include infections,

Factor X (U/ml)

0.40 (0.12-0.68)

0.75 (0.55-1.01)

1.06 (0.70-1.52)

respiratory distress
syndrome,andcon-

Factor XII (U/ml)

053 (0.13-0.93)

0.92 (0.60-1.40)

1.08 (0.52-1.64)

genital disorders
such as Fanconi’s

Factor Xllla (U/ml)

0.79 (0.27-1.31)

1.09 (0.65-1.51)

1.05 (0.55-1.55)

aplastic anemia,

Factor XllIb (U/ml)

0.76 (0.30-1.22)

1.16 (0.77-1.54)

0.97 (0.57-1.37)

May-Hegglin ano-
maly and Wiscott-

von Willebrand factor
(U/ml)

153 (0.50-2.87)

0.95 (0.44-1.44)

0.92 (0.50-1.58)

Aldrichsyndrome.
Acute Immune

thrombocytopenic

purpura (AITP) is a

TABLE 1. Reference Values for Coagulation Tests in the Healthy Full-term Infant, Child, and

Adult.

common disease in
childhood and oc-
cursmostcommonly

ity of cases is associated with severe
deficiency of Protein C (PC) or Protein
S (PS), which may be genetic or ac-
quired. Children born with homozy-
gous PC or PS deficiency may present
with purpurafulminansthefirstweek of
life. The condition is fatal unless treat-
mentisinitiated. Acquired severe de-
ficienciesof PCmay occurinsepsisand
inmeningoccal or group Bstreptococ-
cal infections. Antibodies to PS have
beendescribedinchildrenwithrecent
varicella infection causing severe PS
deficiencyand purpurafulminans. Child-
hood infection related purpura
fulminanswith DIC hasa50% mortality.
Congenital and Acquired Factor
Deficiencies

Easy bruisingisacommonly mani-
festationofcongenital orseveracquired
coagulationfactor deficiencies,suchas
hemophilia A and hemophilia B. Vita-
minKdeficiencyrelated to breastfeed-

ing,malabsorptionor prolongedfasting
isanimportantcause ofacquiredbleed-
ing tendencywhich may be associated
with easy bruisability.
Thrombocytopenia
Thrombocytopenia, defined as
plateletcountlessthan 150 X10(9) can
present at any age and may be associ-
ated with development of petechiae.
Normaladultplatelet countsof 250,000/
mm3 are reached by 18 weeks of ges-
tation. The etiology of neonatal throm-
bocytopeniaisdiverseandincludesin-
creased destruction,decreased produc-
tion, splenic pooling of platelets or a
combination of these mechanisms.
Maternally-related causes of neo-
natal thrombocytopenia include im-
munethrombocytopenic purpura(ITP),
idiopathic thrombocytopenia, Rh dis-
ease, maternal drug use, and preec-
lampsia. of these disorders, maternal
ITPisthemostcommon. Maternal plate-

inchildrenfromtwo
tosixyearsofageandaffectsbothsexes
equally. Someadultcasesarereported
occasionally. In almost 85% of cases,
the onset of AITP occurs one to three
weeks after an acute viral iliness. Sud-
den onset of petechiae, ecchymoses,
and purpura are frequently the initial
manifestations of AITP. Thrombocy-
topenia can be marked and platelet
counts below 20,000 x 10° are com-
mon. The duration of thrombocytope-
nia s three to six days but may recur.
Druginducedimmunethrombocy-
topenia may affect children and neo-
nates. Heparin-induced thrombocy-
topenia(HIT) hasbeenreportedin chil-
dren as well as neonates. In those
patients receiving heparin, platelet
countsshouldbe checkedeverytwoto
three days. Although theincidence of
HITin pediatric patientsisnotknown,a
highdegree of mortalityand morbidity
isassociated with the finding.
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1. Doesthe child have a bleeding history such as bleeding from the umbilical stump at birth or with circumcision?
2. Doesthe family have a history of bruising or bleeding disorders?
3. Ifandwhen purpuradevelop, do they occur in unusual locations such as the trunk?
4. Dothelesionsonly appear at pressure points or with events such as vomiting or coughing episodes, or around the

elastic of clothing?

What is the ethnic origin of the child?
Has the child had major surgery without excessive bleeding?

Is the bleeding typically from a single site or multiple sites?

5
6.
7. Wasthe surgery prior to or following the current bleeding event?
8
9

Does the child experience recurrent epistaxis? Have nosebleeds required emergency room treatment? Is the
bleeding from both nares or unilateral?

10. Ifthe child has experienced trauma, is the bleeding appropriate for the extent of trauma?
11. Isthe bleeding prolonged, delayed, or recurrent?
12. What medications have been given that may have contributed to the bleeding?
13. Have there been recent dietary changes that may influence the bleeding?
14. Areother disease states present such as liver disease, renal disease, leukemia, or myeloproliferative disorders
that may be associated withhemorrhage?

TABLE 1. These questions can be used when obtaining patient history to ascertain the likelihood of a bleeding

disorder.

CONCLUSION

The physician should be alert to
causes of purpuric lesions in children
including normal childhood activities
thatcanresultinbruising. Characteriza-
tion of the lesions as well as complete
patientandfamily historyare paramount
intheaccurate diagnosis of pathologic
bleedinginthis population. Infectious
and drug-related causes of purpura
shouldberuledoutinchildrenpresent-
ing with bruising.

KEYWORDS: purpura, children, pediat-
ric, primary hemostasis, platelets, bruis-
ing,ecchymoses, petechiae
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