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صخلملا

ةداضماماسجأناسنلإامسجلكشيثيح،ةدقعمةمزلاتميهةيمزيتامورلاىمحلا
يفتاباهتلاىلإيدؤتيتلا،"اتيب"عونلانمةيللاحنلااةيدقعلاتاروكملاىودعل
ىمحلانعةجتانلاتامامصلاتاباهتلارثؤت.ةفلتخملامسجلاءاضعأ
مامصلاىلعلقأةجردبويلارتيملامامصلاىلعبلاغلايفةيمزيتامورلا
باهتلاودرفنملايمزتامورلاتافرشلايثلاثمامصلاضرمربتعيو.يرهبلأا
.ةيمزيتامورلاىمحلاتاداشرإيفديجلكشبافصويملوةياغللنيردانروماتلا
جتانلاتافرشلايثلاثمامصلاباهتللابلقلاىدصطيطختجئاتنانتلاححضوت
باهتلايفيئابرهكلابلقلاطيطختتاريغتفصيوةيمزيتامورلاىمحلانع
.روماتلا

.تافرشلايثلاثمامصلاعاجتراةخفنهيدلضيرملانأدجو،صحفلادنع
نيتوربو،ءارمحلاتايركلابيسرتلدعمعافتراةيربتخملاتاصوحفلاتفشكو
نيتوربلةداضملاماسجلأالدعماضيأونيلوتبيترتلاتاداضمويلعافتلايس
تافرشلايثلاثمامصلاعاجترا،بلقلاىدصطيطخترهظأامك.نيسيلوتبيرتسلا
يلارتيملامامصلاناكنيحيف،ظوحلملكشبهفارطأكمسيفةدايزعم
ىمحلابضيرملاصيخشتمت.ةفيظولاولكيهلايفنايعيبطيرهبلأاو
ىلإكلذىدأو.نيريبسلأانمةيلاعةعرجوايويحاداضميطعأوةيمزيتامورلا
ةيريرسلاتاصوحفلاجئاتننأةقيقحىلعءوضلاانتلاحطلست.ردصلاملأباهذ
مامصلاعاجتراهبشتةيمزيتامورلاتافرشلايثلاثمامصلاعاجترلاةيربتخملاو
عاونلأللثامميمزتامورلاروماتلاباهتلانإف،لثملابو.يمزتامورلايلارتيملا
نوكينأيغبني،اريخأو.نيربسلأانمةيلاعتاعرجلبيجتسينأنكميو،ىرخأ
نلأةيمزيتامورلاىمحللةردانلاوةعئاشلاتافعاضملابةياردىلعءابطلأا
.رطخللةضرعملانادلبلانيبانتقطنمتعضوةديدجلاةيهيجوتلائدابملا

سلق؛ةيمزيتامورلابلقلاضارمأ؛ةيمزيتامورلاىمحلا:ةيحاتفملاتاملكلا
ةيدقعلاتاروكملا-اتيبأةعومجملا؛روماتلاباهتلا؛فرشلاةيثلاث
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Abstract

Rheumatic fever (RF) is a complex syndrome in which

the human body develops antibodies against b-haemo-

lytic streptococcus, and triggers inflammation in various

organs. RF valvulitis mostly affects the mitral valve (MV)

and, to a lesser extent, the aortic valve (AV). Isolated

rheumatic tricuspid valve (TV) disease and pericarditis is

extremely rare and is not well described in the RF

guidelines. The current case demonstrates the echocar-

diographic findings of TV valvulitis of RF and describes

the presentation and electrocardiogram (ECG) changes in

pericarditis. We present the case of a 16-year-old male

patient who developed upper respiratory tract infection

followed by typical pericarditis chest pain. The patient

had no history of joint pain or swelling, but was found to

have a tricuspid regurgitation (TR) murmur upon ex-

amination. Laboratory investigations revealed an

elevated erythrocyte sedimentation rate, and elevated C-

reactive protein and antistreptolysin O titres. ECG

showed a wide-spread 1.5 mm upward concave ST-

segment elevation. In echocardiography, the TV opened

well with markedly thickened leaflets and severe TR,

while the MV and AV were normal in both structure and

function. The diagnosis of RF was established and

treatment with high-dose aspirin and antibiotics was

initiated. The treatment led to resolution of the chest

pain. Our case highlights that the physical and lab find-

ings of rheumatic TR are similar to those of rheumatic

mitral regurgitation, with the exception of a high-velocity

jet. Similarly, the presentations of rheumatic pericarditis

are similar to other types and may also respond to high-

dose aspirin. Finally, physicians should be familiar with

both the common and rare complications of RF because

the guidelines have placed Middle East region among the

high-risk countries.
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Introduction

Rheumatic fever (RF) is an autoimmune disorder caused
by group A b-haemolytic streptococcal infection. It is
considered one of the most common diseases worldwide,

particularly in developing countries.1 The manifestations of
RF were described by Jones in 1944, who divided them
into two categories (known as Jones criteria), major and

minor. The major criteria include carditis, arthritis, chorea,
erythema marginatum, and subcutaneous nodules. The
minor criteria include fever, arthralgia, elevated erythrocyte
sedimentation rate (ESR) or C- reactive protein (CRP),

and prolonged P-R interval on electrocardiogram (ECG).
A diagnosis of acute RF can be made if a patient has two
major or one major and two minor Jones criteria, along

with evidence of a preceding streptococcal infection.2

Rheumatic heart disease (RHD) has been reported in 40e
80% of patients with RF. The endocardium becomes

involved in the process of inflammation early in the process
of RHD, and valve incompetence occurs subsequently.
Later, fibrosis develops, which leads to valvular stenosis.3

RF predominantly affects the left-sided valves.4 It has been

estimated that RHD is the most common cause of mitral
regurgitation (MR) in patients younger than 30 years of
age,5 while, in patients older than 30 years of age, RF is

the leading cause of mitral stenosis (MS).6 The aortic valve
(AV) is infrequently involved in mitral valve (MV) diseases
in patients with RF. The most common AV lesions are

regurgitation (AR), followed by mixed AR and stenosis
(AS), and finally, isolated AS.7

Rheumatic tricuspid valve (TV) lesions are seldomly

encountered and mostly in association with left side-valvular
disease. The prevalence of organic rheumatic TV disease is
approximately 7%, but 99.3% of these patients have
concomitant MV disease.8 Given its rarity, the

echocardiography findings of isolated rheumatic TV
disease are not well established. Similarly, acute rheumatic
pericarditis is extremely rare. It has been estimated that

5% of patients with acute RF will go on to develop
clinically significant pericarditis.9

This case describes the clinical presentations of two

extremely rare manifestations of RF, which, although his-
torically described, are poorly documented in the current
guidelines. We demonstrate that the echocardiographic
findings of isolated severe rheumatic tricuspid regurgitation

(TR) are similar to those described for rheumatic MR.
Additionally, we found that the presentation of rheumatic
pericarditis is similar to other forms, and may respond well

to treatment with high-dose aspirin. These cases can
enlighten physicians about the unusual complications of RF
in high-risk geographical areas so they can be readily rec-

ognised and treated.

Case presentation

A 16-year-old male patient presented to the cardiology
clinic with chest pain that had persisted for 2 weeks. He was a
healthy high school student with no past history of medical

or surgical diseases or prior hospitalisation for any illnesses.
Three weeks earlier, he developed flu-like symptoms that
were associated with a sore throat and a fever of 38.2 �C,
which were managed with antipyretic and pain killer. Ten
days later, he started to feel gradual chest pain that increased
in severity. He experienced pain all over the chest but pre-

dominantly on the left side. It felt like pressure pain, which
increased with lying flat and improved with sitting and
standing. This pain was not radiating, and it became more

severe until he sought the opinion of cardiologists. There was
no history of joint pain, stiffness, or swelling.

On physical examination, his vital signs were within the
normal range. The musculoskeletal examination was intact,

and the respiratory and abdominal examinations were
normal. The estimated central venous pressure was 4 cm
above the sternum, with no lower limb oedema. Pericardial

examination revealed a nondisplaced apex beat with no
heaves or thrills. The auscultation of the heart showed
normal first and second heart sounds, with loud pansystolic

murmur heard all over the cardiac areas but more so in the
lower sternal border; the murmur increased with inspiration
and there was no pericardial rub.

Laboratory data revealed a white blood cell (WBC) count

of 14.2� 103/mL, with predominant neutrophils as was CRP,
which was at 83 mg/L (0e10 mg/L). The chest radiography
on presentation was unremarkable.

A 12-lead ECG showed 1.5 mm diffuse concave up ST-
segment elevation with no evidence of reciprocal changes
and a normal P-R interval (Figure 1).

The antistreptolysin O (ASO) titre was elevated at 420 IU/
mL (<200 IU/mL). The echocardiography showed markedly
thickened TV leaflets which opened well with severe TR by

colour Doppler, seen in both the 4-chamber and parasternal
short access views. The vena contracta width was 2 cm and
TR occupied most of the right atrium. Continuous wave
assessment across TR revealed a dense semi-triangular jet,

which peaked early in systole, with a velocity of 2 m/s. The
right ventricle and right atrium were not dilated, but the
inferior vena cava measured 2.2 cm, which collapsed by

>50% with inspiration. The estimated right ventricular sys-
tolic pressure was 30 mmHg. The pulmonary valve, MV, and
AV were normal in structure and function, and the left

ventricle was normal in size and function. No pericardial
effusion, or intra-atrial or intra-ventricular septal defects
were observed (Figures 2 and 3).

The patient was diagnosed with RF since he fulfilled one

major (carditis) and two minor components (fever, elevated
ESR, and CRP) of the Jones criteria, with a proof of pre-
ceding streptococcal infection evident by the elevated ASO

titre.
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Figure 1: A 12-lead electrocardiogram showing widespread concave up ST-segment elevation with no reciprocal changes and normal P-R

interval.

Figure 2: (a) The mitral valve (MV) opens well with no evidence of leaflets thickening or stenosis. The aortic valve (AV) is normal in

structure. (b) Compared to MV leaflets, the tricuspid valve (TV) leaflets are markedly thickened, particularly at the tips.

Figure 3: (a) Severe tricuspid valve (TV) regurgitation by colour Doppler; the jet is central and its ratio to the right atrium (RA) is >50%,

with a vena contracta of 2 cm. No significant MV regurgitation was detected by colour Doppler. (b) Continuous wave Doppler across the

TV showed a pansystolic, dense, semi-triangular shaped jet that peaked early, with a peak velocity of 2 m/s. The inferior vena cava (IVC)

was 2.2 cm, but collapsed well with inspiration. The right ventricular systolic pressure (RVSP) was 30 mmHg.
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Treatment with co-amoxiclav and high dose aspirin were
initiated. The patient’s chest pain improved significantly af-

ter being administered with 14 days of aspirin, after which, he
was placed on secondary prophylaxis with monthly intra-
muscular benzathine penicillin. He will undergo frequent

echocardiography surveillance to assess the need for surgical
intervention.

Discussion

This report illustrates the case of a patient who initially
presented with upper respiratory tract infection symptoms

and fever, and subsequently developed typical pericarditis
chest pain. Physical examination revealed a murmur, which
is not typically seen in patients with RF. He fulfilled one

major Jones criteria (carditis) and two minor criteria (fever
and prolonged ESR/CRP), with an elevated ASO titre. ECG
showed widespread concave up ST-segment elevations, and

ECG confirmed isolated severe TR and thickened leaflets,
with normal structure and function of the MV and AV.
Isolated severe TR and pericarditis are rare manifestations of
RF that are not well described in the literature, and, to the

best of our knowledge, this case is the only available pub-
lished evidence in KSA, and probably in the Middle East.

In recent years, the prevalence of RF has declined

significantly in developed countries. However, in developing
countries, it remains a major challenge that consumes sig-
nificant health resources. The annual incidence of RF is

estimated to be <0.5/100,000 in developed countries, and
>100/100,000 in developing countries.10,11 Because of these
significant differences in distribution, the Jones criteria
underwent a major revision in 2015, which further divided

cases into low-risk or moderate-high-risk groups. This is
based on geographical distribution: Low risk patients are
those in countries where the incidence of RF is �2 per

100,000 school-aged children, or an all-age prevalence of �1
per 1,000 population year. Patients in countries with a higher
incidence are considered to be in the moderate-high-risk

group. Most Middle East counties, including KSA, are
within the moderate-high-risk geographical area. This
change in the guidelines was introduced to avoid over-

diagnosis of RF in developed countries, as well as to pre-
vent its under-diagnosis in moderate-high-risk counties.12

The revision involved changes in the definitions of several
Jones manifestations. In the major criteria, the number of

joints involved in the arthritic process differentiates the
moderate-high-risk and low-risk groups. In the moderate-
high-risk group, monoarthritis can be considered a major

criterion; however, in moderate-high-risk patients, the
inflammation has to be present in more than one joint (pol-
yarthritis). In the minor criteria, the differences between the

groups relate to fever and ESR. In low risk populations, fever
is defined as a temperature �38.5 �C, and elevated ESR has
to be �60 mm within the first hour. However, in the
moderate-high-risk group, a fever �38.0 �C and an ESR

�30 mm in the first hour are considered diagnostic. This
indicates that the diagnosis of RF in moderate-high-risk
geographical areas is now less strict to increase early detec-
tion and prevent late complications.

The prevalence of children with RHD in KSA is higher
than the global rate. In 1990 a cohort of 9,418 schoolchildren
aged 6e15 years estimated a prevalence of 3.1 per 1,000

children.13

RHD is a common cause of cardiovascular disease and
death. Indeed, it is responsible for approximately 30e40% of

all cardiovascular disease-related hospitalisations, and is a
leading indication for cardiac surgery in most developing
countries.14,15

RHD predominantly affects the left-sided valves, causing

regurgitation, stenosis, or mixed pathology. Valvulitis of the
MV happens frequently, while valvulitis of AV occurs less
frequently.16 An early study described that 74% of patients

with RHD will go on to develop MR.17 Although isolated
MR is common, it can be concomitant with MS, causing a
mixed valvular lesion.18 It has been shown that mixed MR

and MS is seen in 27.9% of patients with RHD.19,20

Although isolated MS occurs less frequently, with a
prevalence between 7 and 24% among patients with
RHD,21 RF is considered leading the cause of MS in 95e
99.3% of individuals aged <50 years.22,23

AV disease is seen in 19.5% of the cases. It is usually seen
in association with MV lesions.24 Isolated AV disease is rare

with an overall prevalence of 8%.25,26

Rheumatic disease of the TV in the absence of MV
involvement does occur, but it is exceptionally rare. In a 30-

year single centre experience including 328 consecutive pa-
tients who underwent TV surgery for RHD, isolated TV
disease was observed in 12 patients, 199 patients had triple-

valve disease (MV, AV, and TV), 114 patients had double
valve disease (MV and TV), and 3 patients were diagnosed
with AV and TV disease.27 Moreover, the Euro Heart
Survey, which was conducted in 92 centres of 25 countries,

showed that isolated TV lesions are very rare, with an
estimated prevalence of only 1.2% in a sample of 5,001
patients.28

Four case reports of isolated rheumatic TV disease have
been published in peer-reviewed journals; two patients had
isolated TV stenosis,29,30 one patient had isolated severe

TR,31 and one patient was diagnosed with mixed
pathology.32

In KSA, the pattern of valvular lesions in patients with

RHD in the different geographical areas is not significantly
different from what is known worldwide. In the central area,
two studies explored the prevalence of RHD. In the first
study, MR was the most common valvular lesion, followed

by mixed MV and AV disease, and finally isolated AV le-
sions.33 Similar findings were observed in the second study,
but with a longer observation period of 9 years. However,

this second study identified two patients with TR
concomitant with MR.34 In a cohort of 162 patients with
evidence of RHD in the Almadinah Almunawwarah

region, left-sided lesions were detected in all patients.35

Furthermore, over an 11-year observation period in Dam-
mam, left-sided lesions were diagnosed in all patients.36 In
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the southern area, 40 patients with rheumatic carditis were
identified, and 6.7% of them who developed TR were

found to have concomitant MR.37 Isolated rheumatic TV
has never been reported in KSA.

The guidelines that describe the echocardiographic fea-

tures of rheumatic carditis are only focused on the aortic and
MV lesions, and do not describe rheumatic TV disease.38

This case is showing that the findings of isolated rheumatic

TR in echocardiography are similar to rheumatic MR with
regards thickening of the leaflets, its presence in at least
two views, and pansystolic jet by continuous wave
Doppler, however, with the exception of high-velocity jet,

which is likely explained by the low pressure in the right-
side of the heart.

The pathology of pericarditis in RF has been described in

the past, but is poorly addressed in the current guidelines,
and information on its prevalence and significance is limited.
Pericarditis of RHD is characterised by fibrous sterile exu-

dates and the formation of fibrous strands in the pericardial
space;39 it is observed in 5% of patients with RHD and is
extremely rare in the absence of valvulitis.40 Despite
extensive fibrinous deposition into the pericardial space, it

usually resolves without complication.
There are few published case reports regarding pericar-

ditis in RF, and these patients present with pericardial

effusion or its complication (tamponade).41e43 This case is
unique because the patient presented with typical
pericarditis pain and did not have pericardial effusion;

however, it also existed with carditis. The 12-lead ECG
showed the typical ST-segments changes of pericarditis.
Although the patient responded well to high-dose aspirin, a

severe form of constrictive pericarditis was described;44 this
suggests that early recognition and aggressive therapy may
prevent late pericardial complications in patients with RF
pericarditis. Previous studies that examined the prevalence

and distribution of RHD in KSA did not report or
describe pericarditis.

Conclusion

This case is the only available evidence in the middle

East region that isolated TR and pericarditis can occur in
patients with acute RF. Furthermore, it enlightens physi-
cians about these findings since this issue is poorly
addressed in the guidelines. Rheumatic pericarditis has a

similar presentation to other forms of the disease and can
be treated with high-dose aspirin. The echocardiographic
findings of rheumatic TR are similar to those described for

rheumatic MV, with the exception of the high-velocity,
which is likely attributed to lower pressure in the right
ventricle compared to the left. In high-risk geographical

areas like KSA, RF can be under-diagnosed in patients
presenting with these two exceptionally rare manifestations
and a high index of suspicion is required to prevent long-
term complications.
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6. Zühlke L, Engel ME, Karthikeyan G, Rangarajan S, Mackie P,

Cupido B, et al. Characteristics, complications, and gaps in

evidence-based interventions in rheumatic heart disease: the

Global Rheumatic Heart Disease Registry (the REMEDY

study). Eur Heart J 2015; 36. 1115-22a.

7. Karthikeyan G, Guilherme L. Acute rheumatic fever. Lancet

2018; 392(10142): 161e174.

8. Sultan FA, Moustafa SE, Tajik J, Warsame T, Emani U,

Alharthi M, et al. Rheumatic tricuspid valve disease: an

evidence-based systematic overview. J Heart Valve Dis 2010;

19(3): 374e382.

9. Rathore MH, Barton LL. Acute rheumatic pericarditis. Pediatr

Infect Dis J 1989; 8(3): 183e184.

10. Seckeler MD, Hoke TR. The worldwide epidemiology of acute

rheumatic fever and rheumatic heart disease. Clin Epidemiol

2011; 3: 67e84.

11. Tibazarwa KB, Volmink JA, Mayosi BM. Incidence of acute

rheumatic fever in the world: a systematic review of population-

based studies. Heart 2008; 94(12): 1534e1540.

12. Gewitz MH, Baltimore RS, Tani LY, Sable CA, Shulman ST,

Carapetis J, et al. Revision of the Jones Criteria for the diag-

nosis of acute rheumatic fever in the era of Doppler echocar-

diography: a scientific statement from the American Heart

Association. Circulation 2015; 131(20): 1806e1818.

13. Al-Sekait MA, Al-Sweliem AA, Tahir M. Rheumatic heart

disease in schoolchildren in western district, Saudi Arabia.

J Roy Soc Health 1990; 110(1): 15e16. 19.

https://doi.org/10.1016/j.jtumed.2020.11.007
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref1
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref1
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref1
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref1
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref1
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref1
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref1
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref2
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref2
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref2
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref3
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref3
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref3
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref3
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref4
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref4
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref4
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref4
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref5
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref5
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref5
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref5
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref5
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref6
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref6
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref6
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref6
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref6
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref7
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref7
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref7
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref8
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref8
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref8
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref8
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref8
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref9
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref9
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref9
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref10
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref10
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref10
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref10
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref11
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref11
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref11
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref11
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref12
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref12
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref12
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref12
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref12
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref12
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref13
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref13
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref13
http://refhub.elsevier.com/S1658-3612(20)30195-5/sref13


O. Alhadramy126
14. World Health Organization. Rheumatic fever and rheumatic

heart disease. WHO Technical Report Series 764. Geneva:

WHO; 1988.

15. Krishnaswami S, Joseph G, Richard J. Demands on tertiary

care for cardiovascular diseases in India: analysis of data for

1960-89. Bull World Health Organ 1991; 69(3): 325e330.

16. Vijayalakshmi IB, Vishnuprabhu RO, Chitra N, Rajasri R,

Anuradha TV. The efficacy of echocardiographic criterions for

the diagnosis of carditis in acute rheumatic fever. Cardiol Young

2008; 18(6): 586e592.
17. Veasy LG, Wiedmeier SE, Orsmond GS, Ruttenberg HD,

Boucek MM, Roth SJ, et al. Resurgence of acute rheumatic

fever in the intermountain area of the United States. N Engl J

Med 1987; 316(8): 421e427.
18. Onwuchekwa AC, Ugwu EC. Pattern of rheumatic heart dis-

ease in adults in Maiduguri-north east Nigeria. Trop Doct 1996;

26(2): 67e69.

19. Ravisha MS, Tullu MS, Kamat JR. Rheumatic fever and

rheumatic heart disease: clinical profile of 550 cases in India.

Arch Med Res 2003; 34(5): 382e387.

20. Hakim JG, Manyemba J. Cardiac disease distribution among

patients referred for echocardiography in Harare, Zimbabwe.

Cent Afr J Med 1998; 44(6): 140e144.

21. Jaiyesimi F, Antia AU. Childhood rheumatic heart disease in

Nigeria. Trop Geogr Med 1981; 33(1): 8e13.

22. Waller BF, Howard J, Fess S. Pathology of mitral valve stenosis

and pure mitral regurgitation-Part I. Clin Cardiol 1994; 17(6):

330e336.

23. Iung B, Baron G, Tornos P, Gohlke-Bärwolf C, Butchart EG,

Vahanian A. Valvular heart disease in the community: a Eu-

ropean experience. Curr Probl Cardiol 2007; 32(11): 609e661.

24. Ephrem D, Abegaz B, Muhe L. Profile of cardiac diseases in

Ethiopian children. East Afr Med J 1990; 67(2): 113e117.

25. Alkhalifa MS, Ibrahim SA, Osman SH. Pattern and severity of

rheumatic valvular lesions in children in Khartoum, Sudan.

East Mediterr Health J 2008; 14(5): 1015e1021.
26. Saleh HK. Pattern of rheumatic heart disease in Southern

Yemen. Saudi Med J 2007; 28(1): 108e113.

27. Bernal JM, Pontón A, Diaz B, Llorca J, Garcı́a I, Sarralde A,

et al. Surgery for rheumatic tricuspid valve disease: a 30-year

experience. J Thorac Cardiovasc Surg 2008; 136(2): 476e481.

28. Iung B, Baron G, Butchart EG, Delahaye F, Gohlke-

Bärwolf C, Levang OW, et al. A prospective survey of patients

with valvular heart disease in Europe: the Euro heart Survey on

valvular heart disease. Eur Heart J 2003; 24(13): 1231e1243.

29. Morgan JR, Forker AD, Coates JR, Myers WS. Isolated

tricuspid stenosis. Circulation 1971; 44(4): 729e732.
30. Mittal SR, Upadhyay S, Saxena R. Rheumatic tricuspid ste-

nosis without involvement of the mitral valve. Int J Cardiol

1989; 24(1): 112e115.
31. Vupputuri A, Vijan V, Prabhu MA, Thachathodiyl R,

Chandrasekharan NR. Isolated rheumatic severe tricuspid

regurgitation. Echocardiography 2016; 33(11): 1769e1770.

32. Fujii S, Funaki K, Denzumi N. Isolated rheumatic tricuspid

regurgitation and stenosis. Clin Cardiol 1986; 9(7): 353e355.

33. Al-Eissa YA, Al-Zamil FA, Al-Fadley FA, Al-Herbish AS, Al-

Mofada SM, Al-Omair AO. Acute rheumatic fever in Saudi

Arabia: mild pattern of initial attack. Pediatr Cardiol 1993;

14(2): 89e92.

34. Qurashi MA. The pattern of acute rheumatic fever in children:

experience at the children’s hospital, Riyadh, Saudi Arabia.

J Saudi Heart Assoc 2009; 21(4): 215e220.

35. Al-Harbi K. Clinical spectrum and considerations of rheumatic

fever and rheumatic heart disease: call for National Disease

Prevention and Control Programme in Saudi Arabia. J Dent

Med Sci 2019; 18(3): 37e42.

36. Abdul-Mohsen MF, Lardhi AA. A dramatic decline in uni-

versity hospital admissions of acute rheumatic fever in the

eastern region of Saudi Arabia. J Saudi Heart Assoc 2011;

23(2): 87e91.

37. Abbag F, Benjamin B, Kardash MM, Al Barki A. Acute

rheumatic fever in southern Saudi Arabia. East Afr Med J 1998;

75(5): 279e281.
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