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Abstract: MLS (Maroteaux-Lamy syndrome) or MPS VI (mucopolysaccharidosis V1) is an autosomal recessive pathology in which
there is absence or low activity of the enzyme N-Acetylgalactosamine-4-Sulfatase, which hydrolyzes GAGs (glycosaminoglycans) in
the body (mainly dermatan sulfate). Consequently, there occurs lysosomal deposition of GAGs in connective tissue multisystemic.
Myocardium and heart valves are frequently affected structures, presenting a direct correlation with the reports of complications and
deaths. Case report: RGS, male, 3 years and 2 months, diagnosed with MPS VI from the first month of life, in weekly ERT (enzyme
replacement therapy) since 4 months of age (inconstant). At physical examination: normotensive, with holosystolic heart murmur
3+/6+ in mitral focus. Complementary tests: normal electrocardiogram, echocardiogram with pronounced mitral regurgitation,
concentric left ventricular hypertrophy of moderate degree and mild aortic insufficiency. Discussion: Mitral valve disease is common in
patients with MLS. Conditions such as cardiomyopathy, fibroelastosis, aneurysm and pulmonary hypertension may occur in these
patients, indicative of morbidity and mortality. Early and constant ERT may be useful in slowing a progression of heart disease.
Conclusions: follow-up with a cardiologist is important to evaluate the progression of cardiac complications in MPS V1. Constant and
early ERT provides better prognosis for these patients.
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1. Introduction (glycosaminoglycans): DS (dermatan sulfate) and
chondroitin 4-sulfate. As a result of this abnormality,
there is lysosomal deposition of GAGs (predominantly
DS) in the connective tissue of the whole organism [1,
2].

In Brazil, the prevalence of MPS VI was estimated at
0.083/100,000 inhabitants, with a higher prevalence in
the northeast region (0.102/100.000) [3, 4]. The
diagnosis of MLS is based on the clinical picture,
urinary increase in the excretion of GAGs and a finding
of the decrease or absence of the ARSB enzymatic
activity. Besides that, the genetic mutation associated
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Described in 1963 by Pierre Maroteaux and Maurice
Lamy [1], MLS (Maroteaux-Lamy syndrome) or MPS
VI (mucopolysaccharidosis VI) is a rare pathology of
autosomal recessive origin. It is a disease originating
from innate errors of metabolism, in which there is a
reduction or absence of activity of the lysosomal
enzyme N-acetyl-galactosamine-4-sulfatase or ARSB
(arisulfatase B), resulting from mutations with in gene
encoding it, located on the chromosome 5 (5q13-5q14).
The ARSB is responsible for hydrolysis of the GAGs
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therapy) with galsulfase (recombinant form of the
ARSB enzyme), approved in the USA by FDA (Food
and Drugs Administration) in 2005 and in Brazil by the
ANVISA (National Agency of Sanitary Surveillance)
since 2009 [4, 5].

MPS VI is a broad-spectrum clinical disease, with
multisystem manifestations. The myocardium and
cardiac valves are structures that are frequently
affected, being of great importance due to direct
correlation with increased morbidity and mortality in
these patients [1-9].

Below was reported a case of cardiac complications
in a patient with MPS VI.

2. Case Report

RGS, male, 3 years and 2 months, with confirmed
diagnosis of MPS VI since the first month of life (older
sibling with the same pathology), in weekly ERT with
galsulfase since 4 months (inconstant, due to the
socioeconomic difficulty of the family in moving to the
city where the preschooler does the treatment). Mother
says that child shows tiredness to efforts. Syndromic
patient, in good general condition, normotensive,
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presenting to the cardiopulmonary physical
examination: respiratory auscultation with vesicular
murmurs present in both hemithorax, with the presence
snoring of moderate-intensity; cardiac auscultation
with regular rhythm, in two times, normal sounds with
presence of holosystolic heart murmur 3+/6 +, better
audible in mitral focus; ictus cordis not palpable due to
anatomical alteration of the rib cage; well perfused
limbs, symmetrical peripheral pulses and large.
Complementary examinations: ECG
(electrocardiogram) (Fig. 1): sinus rhythm, without
abnormalities (analysis done according to table by
Davignon et al. by age group) [10]. Echocardiogram
(Fig. 2): Severe mitral regurgitation (thickened mitral
valve, shortened anterior leaflet and pronounced
regurgitation);  Moderate concentric
hypertrophy of the left ventricle; Discrete aortic
insufficiency; Ejection fraction: 73.7%. Until the
moment, the patient has been undergoing treatment
with weekly ERT (inconstant) and being monitored
annually by the cardiologist, where the possibility
of future mitral valve replacement surgery was
discussed.
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Fig. 1 Electrocardiogram with parameters within normality for age group according to Davignon et al.
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Fig. 2 Severe mitral regurgitation, due to thickening of the mitral valve, with shortening of the anterior leaflet and

consequent regurgitation.
3. Discussion

The manifestations of heart disease in patients with
MPS VI are of great relevance due to the increased
morbidity and mortality, associated with poorer quality
and lower life expectancy [1-9]. The heart valves are
the structures most affected by the disease. Progressive
degeneration occurs leading to the valvular
insufficiency and / or stenosis, constituting the primary
cardiac manifestations in MLS [2]. In addition, the left
(mitral and aortic) valves are more affected than the
rights (tricuspid and pulmonary), being more common
the insufficiency than the stenosis [6]. Mitral
regurgitation is the most common valve manifestation
in patients with MPS VI, occurring in more than 95%
of the cases [3], being also the main manifestation
occurred in the patient reported here.

Valve involvement in MLS involves the excessive
accumulation of DS (which is normally already part of
the physiological composition of the valves), leading to
inhibition of the formation of elastic fibers and
stimulation of inflammatory process with consequent

calcification. The valve
insufficiency and/or stenosis caused by these
histological alterations can lead to the formation of
heart murmurs. However, during the cardiovascular
examination of a patient with MPS VI, the absence of
heart murmurs does not exclude the presence of
significant heart disease. This is because auscultation
frequently can be hampered by the intensity of airborne
noises and deformity of the thoracic cavity (due to the
systemic manifestation of the pathology), making it
difficult to perceive the murmurs [6]. Although with an
important thoracic deformity and presence of important
air noises, the heart murmur was heard in the patient
reported here, alerting to the possible severity of its
valve complication.

The entire cardiovascular system of patients may be
compromised in MLS, although cardiac valves are
commonly and initially the most affected. The structure
and function of the endocardium, myocardium,
coronary arteries, conduction systems, large vessels
and systemic vascularization may be altered as a result

fibrosis and valve
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of accumulations of DS in cytoplasmic vacuoles of
endothelial cells, myocytes and fibroblasts of
cardiovascular tissue [7]. Complications such as
cardiomyopathy, occlusion of coronary arterioles (due
to thickening of the intima layer), left ventricular
aneurysm [6, 11] and fibroelastosis [12] have been
described in the literature. The presence of pulmonary
hypertension is an important component of poor
prognosis in these patients [2].

Medical follow-up of these patients with a
cardiologist should be periodic, every one to two years.
Physical examination, blood pressure measurement,
ECG and transthoracic echocardiography (ECOT) are
essential assessments [2, 6]. As a limitation, we have
the fact that the ECG may not visualize some cardiac
changes, such as the presence of ventricular overloads,
for example. This is due to increased electrical
resistance by tissues rich in GAGs, which reduce the
amplitude of the electrocardiographic tracing in the
precordial leads. This situation was present in the case
reported here, in which, although the patient had a
ventricular overload evidenced by ECOT, no change to
the ECG compatible with the overload was observed.

The electrocardiographic limitation described above
reinforces the importance of ECOT in the patient with
MPS VI. It is a very cost-effective and non-invasive
exam. Through it one can evaluate the patient’s cardiac
function and its degrees of impairment, mainly valvular,
which is the most frequently affected structure [2, 6].

MLS is a disease that has no cure. Its treatment
options include hematopoietic cell transplantation and
ERT, which is the most commonly used. The benefit of
ERT in cardiovascular complications is in delaying the
natural progression of valvular disease, especially if
started early (before 5 years of age) and in the absence
of pre-established cardiac complications [7-9].
However, in order to achieve this benefit, it is of the
utmost importance that the treatment be done
continuously, without interruption [7].

In the study by Leal et al., discontinuation of
medications was associated with loss of improvements

achieved with enzyme replacement and increased
excretion of urinary GAGs, showing greater activity of
the disease. This can be compared to the case reported
here, in which the RGS patient, even having started
ERT early, has an important degree of cardiac
complication. This is due not only to the rapidly
progressive nature of their pathology, but also to the
fact that their ERT is inconstant (due to socioeconomic
problems) and does not generate the expected effect of
delaying the natural progression of the pathology.

4. Conclusions

MLS is a very rare condition, with frequent heart
involvement and important consequences. Patients
with MPS VI who present with cardiac complications
need special attention due to the potential that such
changes may cause worsening of the general clinical
picture and decrease in life expectancy. They should be
monitored periodically by a cardiologist (every one or
two years), with physical examination (including blood
pressure  measurement), electrocardiogram and
echocardiogram.

In addition to the institution of early ERT, it is
important that it be done in a constant way, to
guarantee the desired and beneficial effect of the
medication, mainly in the delay of the rate of natural
progression of valve disease. This concept represents
an important socioeconomic challenge in the treatment
of the patient with MPS VI mentioned here, directly
reflecting in their prognosis.
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