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Abstract:
Congenital rubella syndrome (CRS) has a wide variety of severe systemic complications. Cardiovascular defects have always been a part of the rubella syndrome. Patent ductus arteriosus (PDA) remains the most frequent cardiac anomaly. It may occur
alone or accompany other heart defects. Pulmonary stenosis and septal defects have
been noted with greater frequency since the earlier reports. The classic triad is hearing impairment, heart defect, and cataract.
Here we report an infant girl with classic presentations of CRS. We discuss about her malformations and compared them with other combination of manifestations in the literature.
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Introduction:
Congenital rubella syndrome (CRS) is an
ensemble of congenital malformations
which results from a primary viral infection
in non-immunized pregnant women (1). Rubella virus is one of the organisms responsible for intrauterine infection or TORCH
syndrome. The acronym TORCH refers to
toxoplasmosis, other agents (e.g. syphilis) ,
rubella , cytomegalovirus , and herpes simplex virus types 1 and 2 (2).Congenital rubella can result in deafness, congenital heart
disease (CHD), retinopathy, and neurologic
abnormalities. Diagnosis is confirmed by
culture and/or identification of specific immunoglobulin M within the first 2 weeks of
life(2). Maternal rubella was responsible for
less than 2% of CHD. The accepted risk of
CHD following maternal rubella in the first
trimester was considered to be about 20 to
30% and declined steadily there after (3).
Nerve deafness is the single most common
finding among infants with CRS. Unilateral
or bilateral cataracts are the most serious
eye finding, occurring in about ⅓ of infants.
Cardiac abnormalities occur in half of the
children infected during the 1st 8 week of

gestation. Patent ductus arteriosus (PDA) is
the most frequently reported cardiac defect
followed by lesions of the pulmonary arteries and valvular disease. Neurologic abnormalities are common and may progress following birth. Psychomotor retardation has
been reported in up to 45% of cases (4).
In a prospective study by Kramer et al.
1016 infants and children with CHD were
examined to detect the pattern of their additional malformations. Twenty seven had
embryopathy and thirteen of these 27 embryopathies were due to rubella infection
(5). In a study in USA from 1985 through
1996 one hundred twenty two CRS cases
were reported to the national CRS registry. The most frequent CRS related defect
was CHD (6). The literature suggests that
approximately 30% of infants with CRS
have PDA (7). As part of the national plan
for elimination of rubella and CRS, Oman
established a national registry of CRS cases.
As of May 2005, the registry included 43
surviving CRS cases with a mean age of
11.9 years. Clinical examination found that
84% had ocular defects, 84% had auditory/
speech defects, 70% had neurological mani-
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festations, and 42% had cardiac defects (8).
In our country rubella vaccine was included in the routine immunization program of children in recent years. The sporadic
cases of CRS are the off springs of young mothers who did
not receive rubella vaccine in their infancy. Here we report a
CRS case with the classic manifestations. Our aim is to discuss the pathogenesis of cardiac involvement, and to describe
the variable combinations of congenital malformations in this
syndrome.
Case report:
An 11-month old girl was admitted at pediatric cardiology
ward of Shahid Modarres Hospital in June 2008. She was the
full term product of her mother’s first pregnancy and was delivered by normal vaginal delivery. Her 21-yr old mother had
no previous history of abortion. The mother had not received
rubella vaccine, and she remembered several days of nonspecific maculopapular rash in the late period of first trimester of
her pregnancy. The mother had no previous history of other
illnesses like diabetes mellitus or hypertension. The parents
were not relatives. At birth the body weight was 2700 gram,
head circumference 31 cm, and length 43 cm. The neonate
developed jaundice in the 3rd day of birth and had 5 days of
hospitalization for treatment.
On admission in our ward the general condition was good but
the patient suffered from failure to thrive. Her body weight was
7 kg, head circumference 42cm, and length 72cm. At physical
examination there was leukokoria (white pupillary reflex) in
both eyes [figure 1]. The cataract of right eye had been operated previously. The patient suffered from mild developmental
delay. There was a failure to elicit auditory brainstem evoked
responses (ABR test) indicating hearing impairment. Heart
auscultation revealed a grade 4/6 harsh systolic murmur with a
loud second heart sound (P2) at left sterna border. Liver was 2
cm. below costal margin. Chest X-ray showed severe cardiomegaly with biventricular enlargement, increased pulmonary
blood flow with hillar engorgement. ECG showed right axis
deviation with biventricular hypertrophy. Echocardiography
demonstrated a large perimembranous VSD with PDA and
pulmonary hypertension. Cardiac catheterization confirmed
the above diagnosis and ruled out the peripheral pulmonary
stenosis. Cell blood count (CBC) showed mild anemia with
thalassemia minor. Serologic study at the neonatal period had
shown positive rubella IgG antibody titer for both mother and
child. Repeated serologic test after one month showed positive

rubella 1gM antibody titer for the child.

Figure 1: Leukokoria of both eyes are evident

The patient underwent cardiac surgery for PDA legation and
division and PA banding [figure 2]. Preoperative pressure of
aorta was 8o mmHg and PA pressure was 90 mmHg. Postoperative pressure of aorta was 100 mmHg and PA pressure
was 45 mmHg. The postoperative course was uneventful and
the patient was discharged in good condition with treatment of
congestive heart failure (digoxin, diuretic, and captopril). The
patient had regular follow–up and in near future the second
heart surgery for closing of VSD will be performed.

Discussion:
In the course of gestation, many bacteria, parasites, and viruses may infect the pregnant woman, but few cross the placenta to affect the fetus and fewer still affect the fetal heart.
Although the incidence of fetal cardiac infection is low, the
effect on the fetus is major. The pathogenesis of infection of
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the fetal heart relates to the agent and to the time of gestation when the infection occurs. The agent affects the heart
along one or more of three separate pathways; inhibition
of cell growth, cytolysis, and interference with blood supply. Most agents cause cytolysis, stimulating inflammation
and scarring. Although several agents carry the suspicion of
teratogenicity, only rubella virus has been incriminated with
certainly as capable of functioning along each of the three
pathways with potential to serve as teratogen (9). The ductus
arteriosus is present for many months of fetal life and for a
short time after birth, and whatever the mechanism of final
closure, it is conceivable that it could be damaged at any
stage. The greater incidence of PDA in these children may
thus merely reflect the longer time that this structure is at risk.
In this regard the histologic structure of the ductus has been
reported as abnormal in babies damaged by maternal rubella
(3).
Pulmonary hypertension in our patient was due to presence of two large left to right shunts. Cardiac catheterization
and angiocardiography did not show peripheral pulmonary
stenosis. One of the earlier review articles about cardiovascular defects and rubella syndrome indicated that of 112 patients with CRS patent ductus arteriosus was demonstrated
in 46 infants (41%). Twelve patients (10.7%) had VSD and
only four (3.6%) had pulmonary stenosis (3). In a report by
Spelling et al; about nine patients under five months of age
with cardiovascular manifestations of the rubella syndrome,
six had PDA. Three of these six also had pulmonary artery
stenosis (10). Aiming to document the incidence and type of
associated CHD, 20 children affected with the CRS have been
evaluated during a 5-year period by Granzotti et al. CHD was
detected in 45% of the cases. PDA was the most frequent
finding, followed by VSD and ASD. An association of 66%
was found between ophthalmic and heart lesions (11).
TORCH infection including rubella can cause multi organ
lesions, such as hearing impairment, hyperbillirubinemia
and liver dysfunction, impairment of neurologic system,
myocardial impairment, thrombocytopenia, and CHD. Neonatal jaundice of our patient may be a manifestation of rubella infection and she had multi organ involvement such as
cataract, hearing deficit, developmental delay and CHD. In
a study by Givens et al on 125 cases of CRS, ocular disease
was the most commonly noted disorder (78%), followed by
sensorineural hearing deficits (66%), psychomotor retarda-
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tion (62%), cardiac abnormalities (58%), and mental retardation (42%). Mulltiorgan disease was typical (88%). Ocular
disease and hearing loss were frequently associated (53%
had bout). A similar association existed between ocular and
cardiac disease (12). In a study in Brazil a total of 43 infants
with CRS were screened for birth defects. Eye anomalies and
CHD was shown to be the most appropriate sentinel, with the
lowest sample size required to detect CRS in neonates (13).
No specific therapy for congenital rubella infection has been
established, and so treatment is primarily supportive.
In conclusion diagnosis and therapy of the cardiac complications of the rubella syndrome is possible in the first few
months of life. Early recognition of cardiac defects in the
young infant with the rubella syndrome permits medical
management and in most instances surgical operation is indicated.
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