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BACKGROUND: The Jones Criteria for the 
diagnosis of rheumatic fever (RF) introduced in 1944 has 
had several revisions, the latest being the 1992 Update. 
Echocardiography is now available in developing 
countries and widely accepted as a superior imaging tool 
for valvar disease, hence its inclusion in the Jones Criteria 
is advocated. 

METHODS AND RESULTS: Review of pertinent 
literature and our experience in patients with rheumatic 
heart disease (RHD) who had 2Dec ho-Doppler 
examination confirm the usefulness of echocardiography. 
Many patients with RHO do not recall a RF infection. 
From 495 ·patients a positive history of RF is obtainable 
111 only 34% <20 yrs old with mitral stenosis (n=316); 

The Duke Criteria' for infective endocarditis of 1994 
included echocardiography in revising rhe !3erh Israel Criteria 
in l 98 l 2. This revision increased the diagnosis of infective 
endocarditis specially in patients wich negative blood culcure3

• 

On che ocher hand, Jones Criteria 1992 Update for che 
diagnosis of rheumatic fever (RF) excluded 
echocardiography'. 

The original Jones Criteria in 1944 set 5 major criteria 
- carditis, arthralgia/anhritis, subcutaneous nodules, chorea
and history of rheumatic fever/rheumatic heart disease (RF/
RHD). No distinction was made between archralgia and
arthritis . Minor manifestations inclu ded erythema
marginatum, fever, laboratory markers of inflammation and
clinical signs of episcaxis, abdominal pain, precordial pain,
anemia and pulmonary findings5

. 

Modification of the criteria in 1956 excluded arthralgia 
and pre-existing RF/RH D as major criteria while retaining 
them as minor criteria tncl uding prolonged PR interval. 
Conversely, erythema marginacum was elevated from minor 
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50% <20 yrs and 35%>20 yrs mitral regurgitation (n=81); 
65% < 30 yrs with aortic regurgitation (n=92) and 18% 
(29-50 yrs) with aortic stenosis (n=6). Likewise where 
clinical evidence of carditis is wanting (indolent carditis) 
echocard iography provides evidence of carditis necessary 
to support institution of secondary prevention. 

CONCLUSION: 2Decho-Doppler study provides 
specific markers of carditis for mitral and/or aortic 
regurgitation for initial attack; and new valvar dysfunction 
with or without pericarditis for recurrent attack. 

(PJC 2002; 30:53-56) 
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to major criterion and added recent streptococcal infection 
as a minor criterion. The cluster of minor manifestations of 
epistaxis, abdominal pain, pulmonary findings and anemia 
was withdrawn6

. 

The Jones Criteria was revised twice in 1965 and then 
in 1984 by retaining the modified criteria but upgrading 
recent streptococcal infection to major criterion, nay 
essential7·8• Jones Criteria underwent another revision in the 
1992 Update. AIi the major criteria for 1965 and 1984 were 
retained. The minor criteria remained the same except for 
pre-existing RF/RHD which was eliminated\ 

The current major criteria arc: carditis, arthritis, chorea, 
subcutaneous nodules, e1ythema marginatum and importantly 
the supporting evidence of recent streptococcal infection 
became an essential requirement for recurrent accack.s. The 
minor crireria are: prolonged P-R interval, arthralgia, fever 
and acute phase reactants previously included. 

Positive presence of 2 major criteria or one major and 
2 minor criteria when supported by evidence of preceding 
Group A streptococcal infection remains the cornerstone of 
diagnosis of acute rheumatic fever with high probability. 
The 1992 Update applies only to the diagnosis of initial 
arcack of RF although recurrent attacks may meet the criteria�. 
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Clinical diagnosis of rheumatic carditis 

Rheumatic carditis is suspected clinically on the basis 
of apical systolic murmur and/or basal diastolic murmur as 
a manifestation of valvuJitis. In this context valvulitis is carditis!

Wenger et al9 in their reappraised acute RF without carditis 
observed that more than 50 percent of RF episodes in 
children and even more in adults do not have clinical 
evidence of carditis. They noted that recurrences of RF 
occurred almost exclusively in patients who had initial attack 
before the age of 21 years. 

While apical systolic murmurs are quite common in 
normal children and adults, aortic diastolic murmurs are 
nor; hence the latter indicates cardiris under pervasive clinical 
setting until proven otherwise. Absence of clearly defined 
history of RF is not infrequent in children and adults with 
mitral stenosis or regurgitation and/or aortic regurgitation 1°. 
Patients with these valvar lesi<- .s detected by echo-Doppler 
are presumed to have had indolent rheumatic carditis. Aortic 
regurgitation (n=92) had a 65% positive history of RF <30 
years old. Mitra! stenosis (n=316) which is the commonest 
valve lesion had only 34% positive history of RF ::ven in 
patients <20 years old. Mitra! regurgitation (n=8 l) had a 
positive history of RF in 50% <20 years old and 35% >20 
years (Table I). 

Table I. History of rheumatic fever and echocardiographic valvar 
lesions 

Valve lesions Age range History of RF 
(n=495) (%) 

Mitral stenos�(n=3 l 6) 9-69yr (34) <20yr.
Mitral regurgimtion(n=8 I) 7-68yr. (50) <20yr.

(35) >20 yr.
Aortic rcgwgimtion(n=92) 8-61 )'IC (65) <30 yr.

<30yr(66%) 
Aorticstenos�(n=6) 29-50yr. (I 8) 

RF-rheumatic fever 

Echocardiographic diagnosis of rheumatic carditis
The revised criteria of 1984 mentioned the usefulness

of echocardiography in identifying mitral valve prolapse and
bicuspid aortic valves and differentiating these conditions
from rheumatic valvuliris8

• The 1992 Update made special
reference to the "great sensitivity of Doppler technique" in
the det�ction of mitral regurgitation. The special writing
group of the Commicree on Rheumatic Fever, Endocarditis,
and Kawasaki Disease of the American Heart Association
rejected the inclusion of echocardiography for "insufficient"
evidence without accompanying auscultatory findings\

The sensitivity of color Doppler in detecting valvular 
regurgitation in normal subjects was studied by Yoshida, et 
al 11• They noted "physiologic" regurgitation only in the 
rricuspid, pulmonary, and mitral valves bur not in the aortic 
valve. The mitral regurgitant jet of rheumatic carditis has 
the following features described by Minich, et al 12 : I.
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directed toward the posrerolareral left atrial wall, 2. 
holosystolic, 3. has mosaic color indicating high velocity 
and turbulence, and 4. must be confirmed in orthogonal 
planes. 

Clinical auscultation is not a perfect arc and many a 
regurgitant murmur may not be picked up at rhe bedside. 
Patients with no clinical evidence of carditis in the initial 
attack of RF in the Irvington House reports developed 
cardiac involvement on follow-up 13• Likewise, children with 
acute rheumatic fever manifesting only rheumatic arthritis 
or without clinically evident cardiris reveal echo-Doppler 
evidence of abnormal mirral and/or aortic regurgitation 14. 

Echo-Doppler examination is an important and useful 
imaging technique to evaluate cardiac structures and 
functions and blood flow characteristics of srenotic and 
regurgirant valves and shunts. Identification of the etiology 
and mechanism of systolic and diastolic murmurs and 
detection of pericardia! effusion are easily obtained by an 
echo-Doppler examination. Echo-Doppler criteria for 
abnormal mirral and aortic regurgitant jets suggested by 
Folger, er aJ l5 in patients with rheumatic fever without 
carditis are: 1. holosystolic or holodiasrolic duration, 2. 
peak velocity -2'.. 2.5 mis and 3. mosaic color indicating 
turbulence. 

Echocardiographic abnormalities of the components of 
the mirral apparatus like thickening and/or nodularity of 
the leaflets, shortening or lengthening of the chordae and 
fusion of rhe commissure or calcification of rhese 
components can be identified and assessed qualitatively and/ 
or quantitatively. In our experience, rhe echo-Doppler signs 
of mirral stenosis even in patients who do nor have hisrorical 
evidence of cardiris translate insranraneously to a rheumatic 
etiology. Multivalvar involvement in the order of frequency 
together with micral srenosis (mirral-aortic, mitral-rricuspid 
and mitral-aortic-tricuspid) is rheumatic unless proved 
otherwise. 

The most common combination of mirral srenosis and 
aortic regurgitation indicates as a rule rheumaric etiology 
also of the aortic lesion. The combination of m:tral stenosis 
and rricuspid regurgitation is less pervasive for the rricuspid 
lesion simply because functional tricuspid regurgitation is 
common even in normal subjects. However, if there is 
tricuspid leaflet shortenir_g and/or thickening and non
coaprarion of the leaflets a rheumatic lesion of rhe tricuspid 
valve is presem as well. This also ap2lies when there is 
evidence of rricuspid srenosis however mild. 

The Echo-Doppler diagnosis of rheumatic mitral 
regurgitation is not as dogmatic as for mirral srenosis. Like 
tricuspid regurgitation mitral regurgitation is nor uncommon 
in normal subjects 11 • Unlike the rricuspid regurgitation, 
clinical mirral regurgirant disease has many more causes. 
However, combined wirh mirral stenosis, mild mirral 
regurgitation is also rheumatic unril the contrary is proved. 
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Shortening of the anterior leaflet and fixation of the posterior 
leaflet in rhe uprigh� position result in non-coaptation and 
mirral regurgitation. 

Mitra! valve prolapse when present, a differential 
diagnosis has to be made. Prolapse of the anterior mitral 
leaflet may occur in mirral srenosis and the regurgiranr jet 
strikes rhe posterior wall of rhe left atrium. The anterior 
leaflet is chickened bur nor redundant. In addition, the 
anterior leaflet remains pliable and is responsible for 
atrializarion of the inflow tract of the left ventricle16

• In 
primary mitral valve prolapse the posterior leaflet is involved 
and the regurgitant jet is directed cowards the posterior aortic 
wall. The posterior leafier is redundant and slips our of place 
from the contact zones of the leaf!ets17

• 

Inclusion of echocardiography in the Jones Criteria 
The development of valvular lesion long after the initial 

attack of rheumatic fever with no clinical evidence of cardiris 
has been known before the clinical use of 
echocardiography18•19

• On the other hand, Feinstein and 
Spagnuolo20 in 1960 described the mimetic features of RF 
recurrences and noted char patients remained free of carditis 
despite recurrences. The clinical application of 2D echo
Doppler in developing countries for the past 2 decades has 
confirmed the original observation that valvular lesions do 
develop in patients with no carditis with initial attack of RF. 
Our experience at the Heart Institute of St. Luke's Medical 
Center and Philippine Heart Center in the Philippines agree 
with the observations of Folger er al 14• 15

• We therefore
advocate the inclusion of echocardiography into the Jones 
Criteria 1992 Updacc:4 for the following reasons and 
conditions. 

1. Rheumatic fever initial attack with carditis.
A 2Decho-Doppler examination is necessary as

supporting evidence for carditis manifested by rnitral 
systolic and/or aortic diastolic murmur. Exclusion of 
ocher etiologies of these murmurs is essential in 
eliminating pitfalls in diagnosis (mitral valve prolapse, 
infective endocarditis, bicuspid aortic valve, aortic valve 
prolapse, etc) and guiding choice of therapy and 
prognosis. The criteria of Folger et al'4•15 for mitral
and/or aorcic valvar regurgitant jets may be adopted to 
avoid overdiagnosis. 
2. Rheumatic fever with no clinical evidence of carditis

(indolent carditis).
Patients who are seemingly spared of clinical carditis

in the initial attack are not exempt from carditis in 
recurrent attacks14

•
15

•
18

•
1 9

• Supporting evidence of 
echocardiographic findings of valvulitis is necessary for 
guidance in instituting secondary prevention. 
3. Rheumatic fever/ rheumatic heart disease in

developing countries.
Narula, er al'3 suggested echo-Doppler as a possible
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major criterion in Jones Criteria for use in the United States 
and developed countries while having reservations for its 
use in developing countries. Echocardiography is now 
available in many developing countries. An 
echocardiographic examination, transrhoracic and when 
appropriate rransesophageal, is done routinely for precise 
diagnosis of valvar lesions and evaluation for percutaneous 
transvenous rnicral cornrnissurotorny or open rnirral 
commissurotomy and surgical procedures for other valve 
lesions as well as for complications of RHO like infective 
endocarditis and thrombi in the left atrium and its 
appendage. 

Table II shows the suggested amendment to Jones 
Criteria 1992 Update4 • The confirmation of carditis by echo
Doppler findings is a specific supporting evidence for the 
diagnosis of acute RF for initial or recurrent attack. This 
suggested amendment to the 1992 Update can be applied to 
developed as well as developing countries that have echo
Doppler facility. 

Table II - Jones Criteria, 1992 Update (amended) for the Diagnosis 
of Initial or Recurrent Attack of Rheumatic Fever 

Major Manifestations 

Cardi tis* 
Polyarthritis 
Cliorea 
Eiythcmamarginatum 

Subcutaneous nodules 

Supporting evidence: 
Gencral-

Minor Manifestations 

Clinical findings 
f= 
Artlualgia 

Liboratory 
Elevated acute phase reactants: 
erythrocyte sedimentation rate, 
C-reactive protein
Prolonged P-Rintcrval

Prcaxling Group A hemolytic streptococcal infection: positive throa1 
culture, positive rapid streptococcal ai.tigen test, or elevated or rising 
streptococcal antibody t iter. 

Spccific-

*2D echo-Doppler m:ukcrsof cardi1is:

micral and/or aortic regurgitation for initial attack 
new valvar dysfunction with or without peticardicis for recurrent arrack. 

Presence of2 major manifestations or I major and 2 minor manift11atiom indica1e1 
high probability of acute rheumatic /ever or r�currem arrack when JUpported by 
preceding Group A Jtreptococcal infection and/or specific marken ofcarditu. 
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