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Sligsare. often  poor.  NiSto ‘r.ia?\‘g,“ihem
mng physician™ must have. a clear

the correct diagnosis. The

-;:r;n"i'hg physician must determine whether

— = —
’..:-—' —
L —

= Oobjective inflammation is present (pain, swelling,
“Wwarmth, or limitation of motion), and if
- Inflammation IS present  whether It

IS articular or periarticular.
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AsNonnflammation: - .

— ‘h.' . »

IMGrowing pains: the most common and
mostimisusedidiagnosisifor'musculoskeletal
' ~‘ ChlldhOOd True "growing pains" OoCcur

| of age. The pain classically occurs in
E=the popliteal fossa. It is relieved by gentle
sf’ﬁ's:‘i!‘i‘é'ssage or reassurance and occurs only at
- night. Pain during the day is not due to
“'growing pains'. The condition is benign
and selflimited, it does not require specific
therapy, but may be relieved by NSAID.




. PS chom-Rheumatism Vague joint pains and
iatiguesare frequent manifestations of ‘somatizations
dicorders, The child who, is unable to attend school
gespitesa normal physical exam and I|aboratory
Byaluationssesoftenssdemonstrating psychological ™
HISUESSY .* any will' respond to gentle reassurance, but
fieothers, the complaints mask a significant
032110 b’glcal disorder. Children with persistent
wmr"- despite normal findings should be
=evall iated carefully for family problems. An immediate
fj‘écommendatlon of psychological counseling is
‘frequently rejected, but physicians who establish a
trusting relationship with the family by thoroughly
iInvestigating the child for medical iliness before
suggesting a psychological origin may be able to bring

about gradual resolution.




. Reflex*"Neurovascular Dystrophy: This
FEpreser; a__more _severe form .of
psychiogenic rheumatism in  which
;'cha 5; atization.hasy.. progressed. to..
] = hyperaesthesias, often with
skin colormg and vascular

« 1§ documented injury which failed to
‘1mprove. The syndrome typically occurs In
‘perfect’ children under excessive parental
pressure. Performance activities and
sexual abuse are well recognized causes

of this syndrome.



“Periarticular inflammation:

"

Periak icular mflammatlon may be the
Fesulofirheumatic disorders, but osseous. .

JJJJ;:JQ 'S must be carefully excluded.

i Orthopedic disorders:
SACut e perlartlcular pain may result from a
iff%tture or osteomyelitis. Small children

with: fractures may not report trauma.

Battering must be considered when a

child presents with unsuspected

fractures.




O Neonlagtlc disorders: Neoplastic

HISE associated with mﬁltratan
thesbone marrow: include ™ Ieukemla,

[ymphoma,. and_neuroblastoma. All may .
Ay present “with 'joint pains.’

iSproportionate anemia,

LiTom pocytopenia, hyperuricemia,

Slymphadenopathy,

“or “hepatosplenomegaly should prompt

careful evaluation including bone marrow

aspiration if malighancy Is suspected.

Bone scans cannot be relied upon to

detect leukemia.
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SheRheumatic disorders: ‘Tﬁuveﬁg
Spondyloarthropathies often present with,
O articular and periarticular
JJJILJJJ 1ation.

ghe’ periarticular manifestations may
J,)r@e mlnate, but articular inflammation
is* usually simultaneously present.
Lumbar stiffness and heel pain should be
specifically sought.
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icular inflammation may be acute or chronic
ithreepweeksuniduration)

j_l-jlemophllus influenzae are frequent causes of

= septlc arthritis in childhood. Lyme disease is another
frequent infectious arthritis where Ixodes ticks are
endemic. These arthritis typically present with a single
inflamed joint accompanied by fever and elevated

erythrocyte sedimentation rates.



R'eactive%ﬁtis: Reactive arthritis may accompany
orfolliow, bacterial, viral, or fungal infection. It is
istally?polyarticluar andimay be associated with fever,
rashiandsystemic illness. Some cases of Lyme disease
PrEsenthnrthissmannersitimaysalsorbertherpresentation
gigmmeningococcemia. Toxic synovitis is the most

—
-

sgmm;g;" arthritis in childhood. The typical child

—;a ies unable to waIk with decreased range of motion
“in one hip. Fever is only low grade, without significant
elevation of the white blood cell count, or erythrocyte
sedimentation rate. Unless an experienced physician is
comfortable with the clinical picture, the joint must be
aspirated to rule out bacterial infection.



In the past these
| asmﬂed-as-aCﬂte-r-heumatic -

ive rheumatic fever prophylaxis. Cardiac
. damage has been recorded with subsequent
streptococcal infections in children who did not
receive prophylaxis.
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G Acute exressmg of a collagen
yascular’ disease: Serum sickness,
dCUL R rheumatic
I—” 31 Henoch Schonlein purpura,
nd the 'chronic’ collagen vascular

d‘ Iseases may present with the
acute onset of arthritis.




.
niciarticular inflammation: s

—

=art r|t|s may also present with a

’smoidermg onset. Children with
established collagen vascular disease are
hot immune to developing complicating
septic arthritis or osteomyelitis.
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bRGolladen . vascular diseases: All of,.the chronic
sollagen vascular diseases may occur in
childrén: Diagnoses; of gout,or. temporal arteritis
ustaberregarded with extreme suspicion. They
giemwirtually unheard of in childhood. The
r*JJerc*" oIIagen vascular diseases with findings
,erlt ato childhood include juvenile idiopathic
fanthr i;ls (JIA), plant thorn synovitis, the
sporidyloarthropathles, Kawasaki disease,
dermatomyositis, linear scleroderma,
benign hypermobile joint syndrome, and certain
heritable disorders.




e ; .
hepCollagen vascular diseases of

> childhood.

A\ enlle Idiopathic Arthrltls JIA
5 ~ the most common
mfe e synovitis of childhood. There
< re. three subtypes which are
dlstmgmshed by the number of
joints Involved during the first six
months after onset.

f’



1. Pauciarticular onset JIA: Pauciarticular onset
dlves four or fewer 10|n£§, It most
commonly  occurs “in_ young’ 'fé'inales, but

21 [dren who are antinuclear antibody
{AJ\JA) .' pOS|t|ve and at greater r|sk of

x. early involvement of smaII joints are at
sf‘fl"-ngh risk of progressing to polyarticular
involvement with a poor prognosis. Many of
these children have ’'sausage digits' and
probably ‘psoriaform’ arthritis. Adolescents
with involvement of four or fewer large joints

more likely have a spondyloarthropathy.



¥articuiar onset JIA: Polyarticular onset
wo distinct subtypess#Rheumatoid
factor! (RF) positive adolescent females have
tpicalsadultstypesrheumatoid™ arthritis with™
agnysonset. Young children with polyarticular
giARare  typically rheumatoid factor (RF)
iegative. Both of these entities carry a guarded
gnL ‘05|s especially if they are associated with
ssigni nificant anemia and elevation of the ESR.
'Some children previously labeled as
polyarticular JIA may have 'psoriaform'
arthritis. RF may also be found in children with
SLE and mixed connective tissue disease.

-’
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S
Sasystemic.onset JIA: Systemic onset JIA presents with)
mgheespiking fevers,..rash, and" variable joint
Imyoelvement. It occurs with a more equal sex ratio that
ERGHHERformsMwhichshaverarfemalerpredominance: =
shnidren v |th systemic onset JIA are striking for their ill
appPearal Ce during episodes of fever, with a relatively
BERIgNappearance between episodes. The fleeting
Sclof *plnk rash and a temperature curve which falls
=o' n¢ ormal or below at least once each day are
.,:Cﬁaractenstlc While many children with systemic onset
“JIA do well, others develop significant internal organ
involvement or progress to chronic destructive arthritis.
Amyloidosis is a rare complication in the USA, but

common in Europe.
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BIESpondyloarthropathies: The spo,!)_dnga_gn‘thml‘::)pat-h*iesr
arerardiffuse group of conditions occurring in both
malessand fe ales. Their hallmark is an asymmetrlc
[ARgERoIt T arthritisT associated” Wi imited lumbar
HEXIONS nd tenosynovitis. These children are most
GILENTA! A negative and rheumatoid factor negative.
ey are 3at risk for acute, painful iritis, but (in general)
an-_:- Jronic iridocyclitis. Psoriaform arthritis iIs
=COI ldered a spondyloarthropathy, but is recognized to
'Elﬁre a high frequency of

ANA positivity and iridocyclitis. Genetic studies to

determine the relationship of psoriaform arthritis and

pauciarticular JIA are in progress.




limitation of Iumbar
Because definite AS cannot be
In the absence of
graphlc sacroiliitis many children
~=who are suspect fail to fulfill the
diagnostic criteria. These children should
be carried with a diagnosis of 'juvenile
spondyloarthropathy'.



. venile spondyloarthropathy (SEA  syndrome
[SEeronegative’ enthesiopathy/arthropathyl):" These“are
cinldreny with asymmetric. large joint arthritis
il .3JLFJ~- ic_ findings_who_do not meet the
steRaaTor AnkylosingSpondylitis. They are eaS|Iy
Hiierentic ated from JIA by their later age at onset
(J,),J_JJJ / ge 10 or older), the early presence of back or
mpEinvolvement, and the frequent occurrence of

Sy hetric metatarsal joint pain or Achilles tendonitis.
SAlthc gh many of these patients are HLA B27 positive
’Tboys, girls and HLA B27 negative individuals of either
sex, may be affected. It was initially thought that the

majority of these children would develop classical
AnkylosingSpondylitis upon reaching adulthood, but

only a small percentage (e [0 SO.




.
3. REiter's . syndrome:, wdhe full
combination of arthrltls, urethrltls, and
COIUTNIC ivitis™occt iffequently in™
r*mun )od. When it does occur its
num statlons are the same as those
SEEnin adults. It is not important to
=it erentiate children with 'incomplete’
"ﬁ'eiters syndrome from others with
‘juvenile spondyloarthropathy,’ since the

therapy and prognosis are similar.




arthritis.with typical-skinflesions and
changes is infrequent iIn childhood.
hldrenswithoutspsoriaticskin changes
Jresent with asymmetric dactylitis (sausage
its), a family history of psoriasis in a first or
yndidegree relative, and variable degrees of
additional joint inflammation. In contrast to
the  other spondyloarthropathies this
- constellatlon of findings not only affects
adolescents, but often occurs in young females
who would otherwise be labeled as having
pauciarticular JIA.



2 Inﬂﬁﬁimatom bowel _disease

he arthritis accompanying
mrJJf matory bowel disease is a

spondyloarthropathy.
_):)S:J_ arthritis may be the initial
anifestation of IBD, any child with

arthritis who develops chronic or

e
.—f“"-

~ recurrent abdominal pain should be
carefully evaluated for the presence
of ulcerative colitis or regional
enteritis.
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DERMAtomyositis is an acute inflammatgg£0ﬁitionﬁ
SKinPand muscle. There are several distinct subsets of
childrenswith dermatomyositis who may ultimately
PLOVE -'ro jave = distinct = diseases. Most often
J—‘HJJJL’JJ 1yositis presents with increasing fatigue and
OSSO rOX|maI muscle strength accompanied by a
HENOLHO pe rash. In some children vasculitic lesions of
'rné nail ‘beds (‘nailfoldcapillary dilatation) and skin
Ver _ymg the proximal interphalangeal joints
'ZT(G‘ﬁttrens papules) are a prominent finding. Less
frequently the onset of dermatomyositis can be rapid
with fever, widespread vasculitic rash and profound
weakness. Both rapid and gradual onset of disease
are often accompanied by malaise and may be
complicated by fever and severe muscle wasting.




Laboratory. luation typically shows elevation of the
CPK, SGOT, an dolase, although in some cases only.
thelCPKeorialdolase may be abnormal. Theidiagnosisiis
stggested by marked proximal muscle weakness and
confirmed, b mflammatory changes iIn the muscle
_')]JJ')J e rcharacte history, however, is
S111] I)J yaofia child who is not able to ‘keep up’, or who is
d5Ringetor be carried more and more often. Difficulty
_JJJJJ gRup and down stairs is often the manifestation
WICH -¢rompts the family to seek medical attention.
=AILE ,ugh not pathologically distinguishable, three
-:tli?fmct patterns of childhood dermatomyositis are
= clmlcally recognizable. The most common group

consists of children with proximal muscle weakness,

mild heliotrope rash and no findings suggestive of

vasculitis. These children often have a benign illness

which resolves over a four to six month period with

corticosteroid therapy alone.




Children wilmarked vasculitic'rash, or typical findings
oifvasclilarn. involvement in the nail bﬁds “(nail=fold
el I)JJLJJ‘ y» abnormalities); or mflammatory papules
Y37 _/J_r_L. the mterphalangeal Jomts (Gottren's papules)
NOST JJ‘LL—)I 1ave a more’ chronic relapsing’ course. Their'
jiseasertypically improves with corticosteriod or
mmunosuppressive therapy, but recurs. Less frequently
SEENAre *-chlldren with severe rash, markedly elevated
uscie ‘enzyme levels, but only moderate weakness. This
subyg gup of children is often refractory to therapy. A
§'ﬁh group which may be mistakenly diagnosed as
“‘dermatomyositis consists of children who are incidentally
found to have markedly elevated CPK levels (e.g. 20,000
units) when being screened for another reason. These
children are not weak, do not have a heliotropic rash, and
remain well without therapy. Although the precise
explanation for this group is unknown, they most likely
have a simple biochemical defect.




S

Systemicplupus erythematosus most frequently: strikes
iemalesrentering the second decade™of life. However, it
:--\ children of either sex at any age. The

] ,"*s who rely on its presence to suspect the
10S s'of SLE will miss the majority of cases. Defmlte

sri—fﬁ""" é'leven American college of Rheumatology diagnostic

= criteria. It must be suspected in any child or adolescent
with unexplained 'failure to thrive'. Fever, weight
loss, arthralgia, and malaise are the most common
presenting manifestations. However some children will
present with asymptomatic hematuria or
thrombocytopenia.



. -«*

JJJJ G ;\)r"- chronlcally |II children present with a mlld

1{_ Jja‘g'nosm of SLE the clinician must seek evidence of
= multi-system disease. Often this takes the form of
-arthritis, pleural effusions, or proteinuria.
The disease course of systemic lupus erythematosus

may be highly variable.



S
IWwoRthirds of children have evidence of renal involvement at the
timeroiApresentation and these children aresatirisk for progfm
topdiffiise: proliferative glomerulonephritis and ultimate renal
alluresoOther children may have no evidence of renal involvement
gndpamrelatively bemgn coursernhe key indicators of prognosis at ™
MIERUINE .-' presentation are the presence or absence of renal
JIJ‘_/JJ‘_/:)HJ L, the degree of anemia, and
MIENDEISIS ance of hypocomplementemia following the intiation of
WIETap e Rising titers of antibodies to dsDNA and falling serum
wnJJ)I ient levels (C3, C4 or both) are often indicators of
e enmg disease and may precede flares of renal involvement.
_,-'—'I':he “key to proper therapy is prompt recognition of the patient at
= high risk and institution of aggressive therapy. Five and ten year
survivals are excellent for those without renal disease and
satisfactory for those with renal disease who are aggressively
treated. Complications such as infection or stroke may strike
without warning even iIin the absence of renal disease.



HENOC Ethoenlein purpura (HSP):
' g— I

Ihelcharacteristic presentation of abdominal 'pain, a vasculitic rash
pyerstherextensor surfaces of the lower extremities and buttocks,
dndEarthritiS s eas congjzed in, this; condition. Because HSP is,
MOSERGTtEN benign physicians may forget to evaluate for the
PLESENGES f renal invelvement. Unfortunately renal involvement
CYAE p esent in one third of cases and in a small percentage of
SSESA _ﬁ_proceed to renal failure. All children with HSP should be
JJJ‘./d:)_J, ited for the presence of renal involvement with a proper
outine and microscopic urine analysis as well as measurement of
—t "—# ood urea nitrogen (BUN) and creatinine. If any abnormalities
;-_-are’ 13resent this should be followed by collection of a twenty-four

~ hour urine for protein, creatine, and creatinine clearance.

Several forms of arthritis which occur predominantly in children are
not easily characterized. Recognition of these conditions is
important to assure proper therapy.



novitis: This entity results from
onrofia fragment of plant:material within
nt following a puncture injury. The onset
t s eilmg-and-hmltat-len—usually OCCUFSIS

I foIIowmg surglcal biopsy of an
= mtractable monoarthritis when the pathologic
specimen reveals plant fibers under polarized
light microscopy. Synovectomy is the treatment
of choice.



.

:.-J- hy_permoblle Jomt syndrome Th|s

slysand*havergreat riexibility™

4;"i|gamentous laxity. As a result their

. -;-"NSAIDs, but more prolonged difficulty
“should prompt review of the athletic
program Osteochondritis dessicans (particularl
y of the knee) may present in a similar manner
and can result in permanent disability in this
group of patients.
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Gy Immunization associated arthritis: The

development of ‘a benign polyarthritis

ghecungprimarly*the*small*joints of 'the
HEnds: 10 to 14 days following rubella

mmunization is well documented. The

,Jrr; _|t|s Is typically mild and resolves

;...o

~over seven to ten days with only
-'s’yﬁiptomatlc therapy. Similar episodes
have been reported less frequently with

other iImmunizations.




D. Arthritist associated with immunoglobulin
deficiency: Children with IgA deficiency are
oSt often - a'symptomatlc
However, IgA deﬁaency occurs with a greater
LialE = EX e ‘equency  In C

sgquency N children™
Withc { hritis. The arthritis often consists of
EMgns recurrent joint effusions, but some
r*er ien develop typical JIA. A similar benign
fanth |t|s IS seen in some children
%ﬁ‘nth hypogammaglobulinemia. IgA deficiency
willl only be detected if quantitative
immunoglobulins are routinely
measured. Panhypogammaglobulinemia may be
suspected If the total protein iIs decreased with
a normal serum albumin.




e

itis._associated with other conditions
is a well ‘frecognized cafﬁpllcatlon of
Includingc SLE, Wegener's,
arterltls,

AISEa: e, mucopolysacharidoses, sphinoglipidoses,
s%’n’&~-eplphyseal dysplasias may present with
arthritis or periarticular pain in childhood.
Characteristic nonarticular manifestations usually

predominate.



“Marfans- . syndrome:s® " Children
via fans syndrome characterlstlcally are tall
“typical*
Jaxity and present with
117 similar to those of
permob|le joint syndrome. Characteristic
jidings are an arm span greater than their
sight, and leg length greater than trunk length.
These children are vulnerable to dissecting
aortic aneurysms. Aortic root dilatation may be
evaluated by routine echocardiography.

,—'-
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B Ehlers: Dahnlos syndromes"’C"ﬁildrE'ﬁ
With™Ehlers Dahnlos syndrome suffer
nom axtreme “form
of )Y ermoblle joint syndrome due to
J.)JJJ aI connective tissue. Recurrent
JJJJ} ; Injury secondary to
f__,%__, onic subluxation and characteristic
~‘cigarette paper' scarring are common.
Milder cases which F-Tel ¢
the cutaneous manifestations occur.
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) Cystic_fibrosis: these chlldren
,‘g,g_ace'. develor lign
glrtsions of the large joints WhICh
::?'-‘" prompt rheumatologic
s"- rral. Hypertrophic osteoarthro
,,.. athy may also occur in children
- with cystic fibrosis.




Ul arv‘r -

ESREGNAdICRPAre markers of inflammation and arejele In ——
ffiammation. ESR can be elevatediwithout inflammation in
hypergammagiobulinemia oF, anemia.

GRPASENTIOre sensitive marker of inflammation and is independent of
fdGLonSIatfec! mg ESR.

1]z11)Y I),J..J:) W|th active lupus do not have elevated CRP levels; elevated
GRE Cansy gest bacterial infection.

oy -
S

‘Les! [ng Is very useful in establishing a diagnosis of SLE. Nearly all
V__Eﬁfs' with lupus have a positive ANA (sensitivity is 93%-95%, but
'—"—-spec‘flaty IS 57%0). Most patients with positive ANA do not have lupus,

Because the prevalence of lupus is low in the general population.
ANA titer is not used for assessing the disease activity in lupus. Thus,
serial ANA testing is of unknown value.

Anti-DNA antibody testing is very useful in the diagnosis of SLE and is
also a useful biomarker of SLE disease activity.



.

AntiESelv0antibody is very useful in diagnosing s steﬂﬁ!‘sclg_rws
dndianticentromere antibody.in diagnosinglimitediscleroderma.
ARti=SEli70land anticentromere antibodies rarely coexist in the
Samepatient: |

-

SSAYaNG JJ' 3'antibodies should be checked in patients with sicca
SYINPLOmS. atlents with primary Sjogren’s syndrome with SSA or
SSBIantiboc |es represent the most clinically and immunologically
dGtivVesuh set. These patients need very close follow-up for
J—‘yaJJ o) ent of extraglandular features.

-

'_‘___.-— =

=] esen5|t|wty of rheumatoid factor for juvenile arthritis is around

= 50_°/q to 80% and specificity is 85% to 90%. It may be negative in
the early stages of juvenile arthritis, and positivity increases over
time.

..-—‘
—
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BEVEEN _0% and 90% ofjpatlents with Weger
_JJ‘.JJLJJ.)JJ atosis test positive for’ ANCAs in the c-ANCA pattern,
iEn A dpodisg dirseesd Beallisr i, A uladga /s A I

LDESHIOLEXC ude Wegener's granulomatosis.

BELIWEEH ¢ ‘*0 9 and 80% of patients with microscopic
PoIyan; J}j § are ANCA positive and usually have the p-ANCA
patternin yith MPO specificity.
" e=l:oTe of sequential ANCA titers after the diagnosis is
.-—z-f-‘EStathhEd IS unclear. A recent study showed a weak
= association between disease activity and ANCA levels.
" TInherited deficiencies of complements C1, C2, and C4 predispose
to SLE.
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s rheumatic fever



Etlology % —

.1o e ewdence ‘supports the ~link  between
E aroun. A streptoco NNAa Naiti ANC 8 s
fever and rheumatic heart disease. As many
|rds of patients with an acute episode of
Tever have history of an upper respiratory tract
- :rseveral weeks before, and the peak age and
2as0 I Incidence of acute rheumatic fever closely
== el that of group A streprococcus pharyngitis. Not all
rotypes of group A streptococcus can cause rheumatic
,fever Certain serotypes of group A streptococcus (M types

1, 3,5, 6, 18, 29) are more frequently isolated from patients

with acute rheumatic fever than are other serotypes.
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Etiology -«

"N JOINTS

HEMOLYTIC STREPTOCOCCI

———— —— —— — —— — —— —

IMMUNOLOGIC REACTION?
RHEUMATIC FEVER

10 TO 14 DAYS LATER
(MUCH LONGER GAP

FOR CHOREA)

STREPTOCOCCAL F17T NERV
THROAT INFECTION : & 3 svsrs?«Us
: v (CHOREA)
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=pidemiolo
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ual mcndence of acute rheumatic fever INn some

AY - A J \J v ""' U - y @, U

‘ates are also seen in ethnic minority populations
stralia and New Zealand. Rheumatic heart disease
f'ue most common form of acquired heart
’m' all age-groups, accounting for up to 50% of all
/_,_,, 10 .scular disease and 50% of all cardiac admissions in

—

-
e

_,,,f'developlng countries. In the United States at the

"‘beglnnlng of the 20th century, acute rheumatic fever was a
‘leading cause of death among children and adolescents, with
annual incidence rates of 100-200 per 100,000 population.
Acute rheumatic fever was associated with poverty and
overcrowding, particularly in urban areas.
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Pathogene5|s4.-:‘“ —

1 ne medlated pathogene5|s for acute rheumatic
S r’eptococcus infection and acute rheumatlc fever
n|C|ty of several group A streptococcus cellular and
,-_{Ja lar epitopes and their immunologic cross-reactivity
._;-.‘:o antigenic epitopes also lends support to the
thypothesis of molecular mimicry. Certain rheumatogenic M
,r“f‘ 4ns (M1, M5, M6, and M19) share epitopes with human
myocardlal proteins such as tropomyosin and myosin. The
- binding of an M-protein N-terminal domain to a region of
collagen type IV leads to an antibody response to the
collagen, resulting in ground substance inflammation,
especially in subendothelial areas such as cardiac valves and

myocardium.




~ GhinicallManifestations and. .
Dlagn05|s-.._.¢-" el

S Crlterla as revised in 2015 by the American
T e_intended. for diagnosis of the initial
acute rheumatic fever and recurrent attacks. There
or and 4 minor criteria and a requirement of
f recent group A streptococcus infection. Diagnosis
ttack or recurrent attack of acute rheumatic fever can
- estat hshed when a patient fulfills 2 major or 1 major and 2
_L-, j-cnterla and has evidence of preceding group A
-:.-_sftreptococcus Infection. Major criteria: Carditis, Polyarthritis,
Erythema marginatum, Subcutaneous nodules, Chorea. Minor
criteria: Clinical features: Arthralgia, Fever; Laboratory
features: Elevated acute phase reactants: Erythrocyte
sedimentation rate, C-reactive protein, Prolonged P-R interval.
Positive throat culture or rapid streptococcal antigen test,

Elevated or increasing streptococcal antibody titer.
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Migra tory Polyarthritisi =

5 C ccurs IN approxrmately 75% of patients with
JICE iInvolves larger

rtlcularly the knees ankles wrists, and

he joint involvement Is characteristically

_ / in nature; that is, a severely inflamed joint

ecome normal within 1-3 days Wlthout

< _ -
e '.—° -

""‘_&

“become mvolved Rheumatic arthritis is almost never
deformmg. Arthritis Is the earliest manifestation of
acute rhneumatic fever and may correlate temporally
with peak antistreptococcal antibody titers.




—

Carditis

.
““:" I
SCurs in apprOXImater 50—60% of all cases of acute
= helinics d - defined & ithout a

)f valvulitis but with echocardiographic ewdence of
' Clinical carditis - with a valvulitis murmur.

al (i.e. only echocardiographic) evidence of pathologic
'Urgitation requires that a jet is seen Iin at least two
fiews, the jet length is =2 cm in at least 1 view, peak jet velocity
:;;:?'i: jeters/second, and the peak systolic jet is in at least 1
feﬁ'v:élope Subclinical pathologic evidence of aortic regurgitation
IS similar except that the jet length is 21 cm in at least 1 view.
Rheumatic carditis is characterized by pancarditis, with active
Inflammation of myocardium, pericardium, and endocardium.
Most rheumatic heart disease is isolated mitral valvular disease
or combined aortic and mitral valvular disease. Isolated aortic or

right-sided valvular involvement is quite uncommon.



R —— Carditis -

I
nsufficiency is .enaracterlstlc"of“ﬁt'rr acute and

after the acute illness. Acute rheumatlc carditis
presents as tachycardia and cardiac murmurs.
;.:f-‘%o severe rheumatic carditis can result In

and pulmonary edema. Echocardiographic findings
fﬁﬁepencardlal effusion, decreased ventricular contractility,
= and aortic and/or mitral regurgitation. Mitral regurgitation is
characterized by a high-pitched apical holosystolic murmur
radiating to the axilla. Aortic insufficiency is characterized by a
high-pitched decrescendo diastolic murmur at the left sternal
border. The major consequence of acute rheumatic carditis is
chronic, progressive valvular disease, particularly valvular

stenosis, which can require valve replacement.
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Chorea - “N—

am chorea occurs in approﬁr'natey 10-15% of
> With acute rheumatic fever and usually presents as
d, Treque y SUptie, OVEME alisoraer. "ional‘-
~ incoordination, poor school performance,
‘:~;~o movements, and facial grimacing are
fistic, all exacerbated by stress and disappearing with
-_.@ he latent period from acute group A streptococcus
:;_,-_-,_ ection to chorea is longer than for arthritis or carditis and

can be months. Clinical maneuvers to elicit features of chorea
1|ncruge (1) demonstration of milkmaid's grip (irregular
‘contractions and relaxations of the muscles of the fingers
while sgueezing the examiner's fingers), (2) spooning and
pronation of the hands when the patient's arms are extended,
(3) wormian darting movements of the tongue on protrusion,
and (4) examination of handwriting to evaluate fine motor
movements.
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Erythema Margmatu —
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arginatum 1S a rare (approximately 1% ot
W|th acute rheumatic fever) but
, tlc rash. It consists of erythematous,
_ se us, macular lesions with pale centers that

: e prurltlc It occurs primarily on the trunk and
74’:1""’?"3 -3- ItIeS but not on the face, and it can be

'

= 'accéntuated by warming the skin.




ycutaneous Nodules

e J’

o ——

nodules are a rare (<1% of patients
rheumatlc fever) finding and consist of
10dL Ies approximately 0.5-1 cm In diameter
) he extensor surfaces of tendons near bony
== mences There Is a correlation between the
= p’esence of these nodules and significant rheumatic

~heart disease.



~ "“Minor Criteria *

.
— — “f'
re more nonspecmc than major crlterla The 1st

a /olve joint
t|ons (only If arthrltls IS not used as a major
1) and is defined as polyarthralgia and

1Ll

1) elevated acute -phase reactants, defined as
'erythrocyte sedimentation rate 30 mm/hr - 60 mm/hr
and/or C-reactive protein (CRP) at least 3.0 mg/dL, and
(2) prolonged P-R interval on ECG (unless carditis is a
major criterion). A prolonged P-R interval alone does
not constitute evidence of carditis or predict long-term

cardiac sequelae.
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Recent Group A
) Jeptocowscus I

umatic fever typically develops 10 21 days
cute episode of group A streptococcus
Evidence of an antecedent group A
s occus Infection Is usually based on elevated
4::-‘_—-» ng serum antistreptococcal antibody titers:

-"
‘-/ —_—

—an —streptolysm O, anti-DNase B, antihyaluronidase.
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erential Diagnosis: .
e B
. Juvenile idiopathic arthritis, Reactjve arthritis

y;"MaIignancy, Systemic lupus erythematosus, Lyme
(Borrelia  burgdorferi), Pyogenic  arthritis,
-;-_;?*o ccal reactive arthritis.

e s

—
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= DI 18 Viral myocarditis, Viral pericarditis, Infective
"-.Z—::.m carditis, Kawasaki disease, Mitral valve prolapse,
""‘Qongenltal heart disease, Innocent murmurs.
CHOREA: Huntington chorea, Wilson disease, Systemic lupus
erythematosus, Tic disorder, Hyperactivity, Encephalitis.



Treatmen__‘_&»'

Ic Therap th& atlent should receive 10 days of
20 PE o AMOX \ O' A SIngle
‘Iar Injection of benzathine penicillin to ensure
on of group A streptococcus from the upper
"‘v tract. If penicilin allergic, 10 days of
ycin, 5 days of azithromycin, or 10 days of
-;,:',.§F darn ycm IS Indicated.
=== ~H-nTIammatory Therapy: Patients with typical migratory
= po1y_arthr|t|s and those with carditis without cardiomegaly or
- congestive heart failure should be treated with oral
salicylates. The usual dose of aspirin is 50-70 mg/kg/day In 4
divided doses orally for 3-5 days, followed by 50 mg/kg/day
In 4 divided doses for 2-3 wk and half that dose for another
2-4 wK.




Treatment ——

nan minimal
"’- aly and/or congestive heart failure should
. corticosteroids. The usual dose of
; sone is 2 mg/kg/day in 4 divided doses for 2-
Wk, followed by half the dose for 2-3 wk and then
=13 ape rir g of the dose by 5 mg/24 hr every 2-3 days.
— When prednisone is being tapered, aspirin should
~_ be started at 50 mg/kg/day in 4 divided doses for 6
wk to prevent rebound of inflammation. Supportive
therapies for patients with moderate to severe
carditis Include digoxin, fluid and salt restriction,
diuretics, and oxygen.
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reatment —

- chorea often occurs as an isolated
’* on after the resolution of the acute phase
-;,= , antiinflammatory agents are usually
icated. Sedatlves may be helpful early in the
=-course of chorea, phenobarbital (16-32mg every 6-
f) is the drug of choice. If phenobarbital is
~_ineffective, haloperidol (0.01-0.03mg/kg/24hr
divided twice daily) or chlorpromazine (0.5mg/kg
every 4-6hr) should be initiated. Some patients may
benefit from a few-week course of corticosteroids.
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omplications _~
- h - =

T e ——
and chorea of acute rheumatic fever resolve

.u. U uUCIC G JIN'Ng-1c cgueiac U

er are essentially Ilmlted to the heart.
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Prlmary Prevention

—:'.,:;._%f—'“ ropr ate antibiotic therapy instituted before the 9th day of

pfdms of acute group A streptococcus pharyngitis is highly

~ effective in preventing first attacks of acute rheumatic fever.

- Approximately 30% of patients with acute rheumatic fever do
not recall a preceding episode of pharyngitis and did not seek
therapy.



secondary Prevention
Ary prevention is directed at preventing acute
A_streptococcus pharyngitis In patients at
- risk of recurrent acute rheumatic fever.
\ preventlon requires continuous antibiotic
iS which should begin as soon as the
osis of acute rheumatic fever has been made

"’ -

ﬁ__ immediately after a full course of antibiotic
—t py has been completed. Because patients who
have had carditis with their initial episode of acute
rheumatic fever are at higher risk for having carditis
with recurrences and for sustaining additional cardiac
damage, they should receive long-term antibiotic

prophylaxis well into adulthood and perhaps for life.




. Secondary Prophylaxis;

5 1 nzathlne - 638:900 U for children Welghlng <30
_million U for children >30 kg every 4 wk;

, once daily for patients
% kg and 1.0g, once daily for patients weighing >30

> Or sulnsoxazole - 0.5¢

_'»%Nho Are Allergic to Penicillin and Sulfonamide
— Macrolide

,,:': - Duration of Secondary Prophylaxis

Rheu matlc fever without carditis - 5 yr or until 21 yr of age;

~ Rheumatic fever with carditis but without residual heart disease
(no valvular disease) - 10 yr or until 21 yr of age;

- Rheumatic fever with carditis and residual heart disease
(persistent valvular disease) - 10 yr or until 40 yr of age,

sometimes lifelong prophylaxis.
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Czlrcllo)y, scular system _complex finctions of

'FUDQJ ofnutiients, oxygen, and other. ..

IELABOIILES DY support immune defense and

N JH oral regulation of multiple

r)n\/JJr ogical processes.

Jj} egenesis of cardiovascular system begins

second week follow from conception, from

the ‘mesoderm, formation of ,, tube heart
“primitive, located in the region” neck "of the

embryo.

H'“ '



o
tube has five segments:
SICOM mon arterial'trunk, wh“ﬁfwﬂl

rle ;ventncle,

=eprimitive ventricle - left ventricular
’"ﬁedecessor,

- & primitive atrium, which will develop the
two atria;

e venous sinus, which will develop large

veins.
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Gharacteristics of fetal circulation
INThe existence of.communications (fet*r
petiween the right and left, and between
SHIPSHINES = 0 right-left’'shunts.
Zisignificant increase in minute-volume
GG (hlgher) due to the absence of

Iu} jonary function.

== _,:rowdmg preferential oxygen rich blood to
V|t'al organs (brain, heart, liver, upper limbs)
by ascending artery and its bow.
4 Pressure iIs practical equivalent in aorta
and pulmonary artery




':Ehﬂd to 60 ml / kg in adults.
~ The pericardium that surrounds the heart
muscle on the outside, is constituent of
conjunctive tissue elastic and composed of
two skins with a few liquid between them.



redomlnance of transverse dimensions.

.:_-_:_,,-'
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"‘O’In children, atrial size relative to the size the
~ ventricles are larger in adults.

o o Weight heart relative to body mass in children

Is higher compared with adult, representing
®* 0.8-0.9% and 0.4-0.5%o.



siventricular wall thickness at birth is alm «b—

= C]J:Jl tne ratio is .4, the the same,

slnlel )Y e age of 14 year left ventricular mass

REEASEST 1/ UMES and mMass Or FIgNT VENLFICIE,

rru,)ecr}: gly 10.

SRElfic el 1d vessels in neonates bus sizes

elat eTy high compared to the respective

=dimensions of the adult.

'Gﬁlstologlcal structure of the myocardium in

~ newborns: the myofibers very thin, poorly
developed connective tissue, very good

vascularization of the myocardium.
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siChildren myocardium has a cellular™ .
SthucLure (syncytlai)_cardlomloa e with
Smallinucier, pooxly differentiated., —
SiByiage 7 children have morphological
r*n,uuc* seristic heart of adult. Myocardium
JrJJV» particularly intense at the age of 12-
idjyears .

=) érVous system and conductivity in

"""-

= chlldren IS not perfect.




- Ci ardlovaﬂt—ular system

—

SRIIEIEAIT DENETITS Trom a more avorable compared to
aalts because of the absence of chronic poisoning in
r“nJJJrem , hicotine, various noxious etc.).

J celfelfe OVascular system in children have opportunities
re,)' ing. greater than in adults.

E98% cardiac nervous activity in children is shown by the
T3 anmlnance of the sympathetic system

=.-~:'0- o Children physiological tachycardia is characteristic with
~high frequency of cardiac contractions (120-140 beats /

minute).

® e Respiratory influence on the frequency of cardiac
contractions of the children is manifested by respiratory
arrhythmia

he functionality of th ‘b_,




of the most important functional
aimeters Is theblood pressﬁl((BP),

scular circuit, blood vessel tone, etc.
Can use the following formulas for
assessing the value of blood pressure:



e T

BEASYSTO ic by age-between‘l"ﬂﬁf’;l';nd 1
/AJrJf**~ _
S (_)) N (n'— represents the
imbe of months),
,Jrsar__ year BP (s)=80+2n(n-agein
gyEar 5);
E 5('5) = 102 + 0.6 from years of children;
"Bﬁ diastolic by age

“BP (d) = 1/2 or 2/3 of the BP (s);

BP (d) = 63 + 0.4 from years of children.




+.Shc tness of breath (dyspnoea) .b-'
~ i w

T e —
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e E“ ArEAE o .,_.n ale

Gi/spnoea’ are inter-changeable. They

mipliy that the patient has difficulty getting

uieir breath and that this difficulty in

;_.-;-f getting breath is in some way unpleasant.

= Thls symptom must be distinguished from
~ hyperpnoea which is increased breathing

and from angina.



aroxysmal nocturna oﬁ‘«b—'
Xysmes l dyspn

T e —

iiBidramatic.symptommust.be sought.in taking
sENGERaIoVascllar NIStory and distinguished, If
r)J:J:JL)JrJ from orthopnoea. When paroxysmal
rlocttiggl] dyspnoea (PND) occurs the patient
w,hg" "Up with severe breathlessness, has to sit up
= ,,} :usually gets out of bed and stands up. They
—= r‘équently go to the window because they believe
- ,that they can improve the situation by inhaling
fresh air which they believe contains ‘more
oxygen'.
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erresult of a low cardiac output is really a

rﬂys]_@’ Sign. It is often noticed by the
patient’s partner during the night when

eatining slows down and stops for some

- . -

,;cxands before starting again. The patient
~ may also be aware of it when they drift off
- to sleep, as the breathing slows and stops
and then they wake up with a start as they

begin to breathe again

il mlttent-br-eathmg-that-ls-usuaHY“ -
Cr)



sleep apnoea,_
IhEpatientis usually.obese and may. be
BIELNONIC and thelr main complaint is of
seinolence during the day and they may
WEVEIOD: eart failure as a complication.
JJ‘\ aver, in common with Cheyne—Stokes
_ﬁ _1rat|on the patient’s partner is the best

"’T:§o_ur_ce for the history.




Iht may be caused by the early stages of
- pulmonary congestion and be a sign of
Impending left heart failure.



Paipi tlon(s) car-dlac-ar ﬁﬁﬁ'a?'

el anb'u Ually"PEFCEIVE Cardiac arr yt mias
gbfaniawareness of their heartbeat and they
ey~ r”' thumping in the chest but this may
diS0" be described as the heart racing or
":.:'-: ’dlng or fl uttering in the chest.
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Presyncope and syn:

P
L —

—

PLeasIoNally patients may give a nistory o
S0l[Epsing with syncope and then coming round
elftelr ds short period and being aware of a rapid
Ur“n\ Cardia. This may be because whatever
=Cals d the syncope also produced a tachycardia.

- —
- -4-—‘_/ -
‘-/ —_—

. Gwever more often it is because the sudden

= 'drop in car-diac output caused by the tachycardia
and an unprepared dilated peripheral circulation
causes a severe fall in blood pressure and
SYyNncope.




Fatigue -

T e c—

et

r,JrU_Je SyprobablyAeryAcommon buthard
Q) ¢ **ne as it has so many causes. It is
mJ:;r triking when a patient has a
JJP ssful treatment and suddenly realizes
= ow I tired they were before. If it occurs
-fﬂﬁfermlttently it may have a defi -nite

~ underlying cause although this may be diffi

cult to track down



