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CASE REPORT

66 Apical Left Ventricular Hypertrophy and
Mid-Ventricular Obstruction in Fabry Disease

Tom�as F. Cianciulli, M.D., F.A.C.C.,*,1 Mar�ıa C. Saccheri, M.D.,* Segundo P. Fern�andez, M.D.,† Cinthia C.
Fern�andez, M.D.,† Paula A. Rozenfeld, Ph.D.,‡ Isaac Kisinovsky, M.D.,§ and AADELFA2

*Cardiology Department, Hospital del Gobierno de la Ciudad de Buenos Aires “Dr. Cosme Argerich”, Buenos
Aires, Argentina; †San Fernando del Valle de Catamarca, CIPERCA, Catamarca, Argentina; ‡Facultad de
Ciencias Exactas, Departamento de Ciencias Biol�ogicas, LISIN, Universidad Nacional de La Plata, Buenos
Aires, Argentina; and §Center for Fabry Disease, Quilmes, Argentina3

We report the case of a rare cardiac presentation of Fabry disease. Although concentric left ventricular
hypertrophy is a major cardiac finding in Fabry disease, there is no case report of dynamic obstruction
at mid-left ventricular level. We describe a 59-year-old- woman suffering from a severe form of Fabry
disease, mimicking an apical hypertrophic cardiomyopathy with mid-ventricular obstruction. Differenti-
ation of Fabry disease from hypertrophic cardiomyopathy is crucial given the therapeutic and prognos-
tic differences. Fabry disease should always be suspected in an adult, independently of the pattern of
left ventricular hypertrophy. (Echocardiography 2015;00:1–4)

Key words:4 Fabry disease, transthoracic echocardiography, apical and mid-left ventricular hypertrophic
cardiomyopathy, mid-left ventricular obstruction

Case Report:

A 59-year-old woman consulted our hospital
because of syncope and dyspnea functional class
II–III (NYHA classification). She had suffered an
ischemic stroke 1 year before. Brain MRI showed
small vessel disease in the periventricular white
matter without embolic infarction.

Physical examination revealed a regular pulse;
heart rate was 55 beats/min and blood pressure
was 130/70 mmHg. A systolic ejection murmur
II/VI was heard over the left sternal border. A 12-
lead electrocardiogram showed severe left ven-
tricular hypertrophy with associated ST-and T-
wave strain abnormalities, sinus bradycardia and
a short PR segment. Chest X-ray showed cardio-
megaly without pulmonary congestion. Two-
dimensional echocardiogram demonstrated api-
cal and mid-ventricular hypertrophy without
involvement of the basal segment of the heart
(Fig. 1A and Movie clip S1). Global left ventricu-
lar (LV) systolic function was normal (ejection
fraction: 74%). Regional LV systolic function was
markedly reduced with a global longitudinal peak

systolic strain of �6.7% (Fig. 1B). When evaluat-
ing the influence of all values on global systolic
strain, basal-inferior and basal-lateral segments
had less influence, suggesting myocardial fibrosis
in the remaining segments. The slow tissue
Doppler (E’) was characteristic of diastolic dys-
function. The apical four-chamber view revealed
a narrow outflow of the left ventricular cavity at
the apex and mid-ventricle. Color flow Doppler
imaging showed a turbulent flow jet in the mid-
ventricular cavity from mid- to late systole
(Fig. 1C and Movie clip S2). Continuous wave
Doppler showed a resting peak gradient of
58 mmHg (Fig. 1D). The anterolateral papillary
muscle was hypertrophic and measured
14 9 20 mm (Fig. 2A). Right ventricular inferior
wall thickness (10 mm) indicated the presence of
right ventricular hypertrophy (Fig. 2B). Normal
chamber size and systolic right ventricular func-
tion were seen.

The patient had been diagnosed with hyper-
trophic cardiomyopathy (HCM) in 2002, at age
52. In 2007, the presence of short PR segment,
hypohidrosis, cornea verticillata and proteinuria
(<500 mg/24 h) with normal kidney function,
and an ischemic stroke raised suspicion of an
alternative diagnosis.

Leukocyte a galactosidase A activity was low,
37 nmol/mg protein/hour (normal range 395–
780 nmol/mg). Genetic testing showed a defect
in the GLA gene located in the X chromosomal

1Researcher of the Ministry of Health of the Government of
the City of Buenos Aires. AADELFA: Asociaci�on Argentina de
Estudios y Difusi�on de las Enfermedades Lisosomales y Fabry.
Address for correspondence and reprint requests: Tom�as Fran-
cisco Cianciulli, M.D., F.A.C.C., Cardiology Department, Hos-
pital “Cosme Argerich”, Pi y Margall 750 (C155ADP), Ciudad
Aut�onoma de Buenos Aires, Argentina. Fax: 011-4121-0875;
E-mail: tcianciulli@gmail.com

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

1

© 2015, Wiley Periodicals, Inc.

DOI: 10.1111/echo.12900 Echocardiography

E C H O 12900 Dispatch: 8.1.15 CE: Shanoshini

Journal Code Manuscript No. No. of pages: 5 PE: Vinoth Kumar

Tomas
Texto escrito a máquina

Tomas
Tachado

Tomas
Tachado

Tomas
Nota adhesiva
CIPERCA

Tomas
Nota adhesiva
# Asociación de Estudios y Difusión de las Enfermedades Lisosomales y Fabry en la Argentina

Tomas
Nota adhesiva
#

Tomas
Nota adhesiva
global

Tomas
Nota adhesiva
.hour

Tomas
Tachado

Tomas
Nota adhesiva
systolic



region Xq22 (c.1122_1125delAGGA exon 7 of
GLA gene) confirmed the diagnosis of Fabry dis-
ease.

In 2009, enzyme replacement therapy (ERT)
was started using agalsidase-b (1.0 mg/kg body
weight, intravenous infusion during a period of
4 h every 14 days).

Indeed, adjunctive therapy was started with
hypoproteic diet, angiotensin-converting enzyme
inhibitors (ACE) to reduce the level of proteinuria.
b-Blockers were avoided due to sinus bradycar-
dia.

Because of the shortage of agalsidase-b in
2010, the patient was switched to home therapy
with agalsidase-a (0.2 mg/kg body weight, IV
infusion, during 40 min every 14 days).

Cardiovascular magnetic resonance imaging
showed severe left ventricular hypertrophy (LVH),
predominantly involving the mid-LV and apex
(Movie clip S3). Pronounced late gadolinium
enhancement (LGE) was observed within the
mid-myocardial wall in the hypertrophied muscle
segments (Fig. 3). The amount of myocardial
fibrosis was calculated as 20.7% of total left ven-
tricular mass.

A 24-h ambulatory Holter electrocardiogram
showed several runs of nonsustained ventricular
tachycardia. The patient was considered high

risk; hence, an implantable cardioverter–defibril-
lator was recommended for primary prevention
of sudden cardiac death.

The patient attended our hospital 7 years
after being erroneously diagnosed with HCM,
and after a late beginning of treatment with ERT,
two-dimensional echocardiography failed to
show regression of the LVH.

Discussion:

Linked to the X chromosome, it was considered
rare in heterozygous female carriers in the past.1

This was explained by a skewed inactivated X
chromosome (Lyon hypothesis).2 Nevertheless, it
is now widely accepted that heterozygous female
carriers could develop severe cardiomyopathy
and other organ manifestations.3 In fact, two-
thirds of all patients with Fabry disease are
female. Hence, it is important to focus on the car-
diac manifestations of Fabry disease in female
patients.

Sarcomeric HCM is the most common genetic
cause of unexplained left ventricular hypertrophy
(LVH) and has no specific treatment. Fabry dis-
ease is rare and usually multisystemic, but occa-
sionally is expressed clinically as a predominantly
cardiac phenotype mimicking HCM. The LVH in
patients with Fabry disease is usually symmetric,

Figure 1. A. Two-dimensional echocardiogram, apical four-chamber view, demonstrated apical and mid-ventricular hypertrophy

without involvement of the basal segment of the heart. B. Bull0s-eye of LV strain obtained using speckle-tracking echocardiogra-

phy showed markedly reduced global longitudinal peak systolic strain. C. Color flow Doppler imaging showed a turbulent flow jet

in the mid-ventricular cavity from mid- to late systole (see arrow). D. Continuous wave Doppler showed a resting pressure gradient

of 58 mmHg. LA, left atrium; RA, right atrium; LV, left ventricle; RV, right ventricle.
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not asymmetric as in HCM.4–6 The asymmetric
septal hypertrophy observed in about 5% of the
cases is similar to sarcomeric cardiomyopathies.
Apical and mid-ventricular hypertrophy without
involvement of the basal segment of the heart, as
seen in our case, has not been previously
reported. While a few cases with pressure gradi-
ents at the LV outflow tract have been
reported,7–11 no cases with apical LVH and
dynamic obstruction at the mid-left ventricle
have been published.

Physicians commonly misdiagnose Fabry dis-
ease. If this storage disease were misdiagnosed as
HCM, the patient could not be treated with ERT
to stop or reduce cardiac involvement related to
Fabry disease, with consequent implications for
the patient’s treatment and prognosis as well as
his/her family’s screening. Family history is a cru-
cial component of the history both in HCM and
Fabry’s disease.

The importance of this case is based on the
atypical cardiac presentation regarding the loca-
tion of hypertrophy and left ventricular fibrosis.
The LVH in Fabry disease is usually symmetrical
and without intraventricular gradient, whereas in
our case, it was apical and mid-ventricular with
mid-ventricular obstruction. Two-dimensional
speckle-tracking imaging in Fabry disease shows
a regional deformation pattern with the lowest
values in the basal posterior and lateral LV seg-
ments. CMR usually shows myocardial fibrosis in
the same segments. Contrary, in our case, these
abnormalities were localized in the medial and
apical segments of the left ventricle.

Myocardial replacement fibrosis is a typical
feature of an advanced Fabry cardiomyopathy.
Studies using cardiovascular magnetic resonance
demonstrated that myocardial fibrosis, detected
with late gadolinium enhancement is characteris-
tically confined to the mid-myocardial layers and
the basal posterior and lateral segments of the
left ventricle, whiles in HCM patients, the pattern
of LGE is often described as patchy and most
commonly involving hypertrophied segments of
the LV wall and the insertion points of the right
ventricle into the left ventricle.

Myocardial fibrosis has an impact on subse-
quent treatment with enzyme replacement.
Hence, early diagnosis of cardiac involvement in
Fabry disease is very important, as it allows to
start ERT as soon as possible to prevent complica-
tions such as LVH and irreversible myocardial
fibrosis, lethal arrhythmias, and coronary heart
disease.

In patients with HCM, CMR with extensive
LGE occupying ≥ 15% of the LV myocardium
was found to be an independent predictor of
sudden death, and therefore potential candidates
for implantable cardioverter–defibrillator therapy.

Figure 3. Cardiac MRI: Pronounced late gadolinium

enhancement was observed within the mid-myocardial wall in

the hypertrophied muscle segments.

Figure 2. A. Two-dimensional echocardiogram, parasternal

short-axis view, at the level of papillary muscle showing

hypertrophy of the anterolateral papillary muscle (see arrow,

14 9 20 mm). B. M-mode echocardiogram, subcostal view,

showing right ventricular hypertrophy (see arrow, 10 mm).

LV, left ventricle; RV, right ventricle; IVS, interventricular sep-

tum.
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Our patient was considered as high risk due to
the presence of 20.7% of myocardial fibrosis,
runs of nonsustained ventricular tachycardia and
syncope; hence, an ICD was inserted as primary
prevention of sudden death.

Many patients with cryptogenic stroke (4.9%
of males and 2.4% of female) were found to have
undiagnosed Fabry disease. Because most Fabry
disease patients did not report other major clini-
cal signs before their first stroke (i.e., cardiovascu-
lar or renal dysfunction), physicians must be
vigilant for cerebrovascular risk factors and com-
plications in all Fabry patients, even those who
do not exhibit substantial cardiovascular or renal
disease.

In conclusions, the present case demonstrates
that Fabry disease can take the form of mid-ven-
tricular obstruction. Fabry disease should always
be suspected in an adult who presents unex-
plained LV hypertrophy, proteinuria, stroke or,
particularly when other signs of Fabry disease
(e.g., hypohidrosis, cornea verticillata, angiokera-
tomas, acroparesthesias) are present, indepen-
dently of the pattern of LV hypertrophy.
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Supporting Information
Additional Supporting Information may be found
in the online version of this article:

Movie clip S1. Two-dimensional echocardio-
gram, apical four-chamber view, demonstrated
apical and mid-ventricular hypertrophy without
involvement of the basal segment of the heart.

Movie clip S2. Color flow Doppler imaging
showed a turbulent flow jet in the mid-ventricular
cavity from mid- to late systole.

Movie clip S3. Cardiovascular magnetic res-
onance. Long-axis view clearly demonstrated api-
cal and mid-ventricular hypertrophy without
involvement of the basal segment of the heart.
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We report the case of a rare cardiac presentation of Fabry disease. Although concentric left ventricular hypertrophy is a major cardiac finding in Fabry disease, there is no case report of dynamic obstruction at mid-left ventricular level. We describe a 59-year-old- woman suffering from a severe form of Fabry disease, mimicking an apical hypertrophic cardiomyopathy with mid-ventricular obstruction. Differentiation of Fabry disease from hypertrophic cardiomyopathy is crucial given the therapeutic and prognostic differences. Fabry disease should always be suspected in an adult, independently of the pattern of left ventricular hypertrophy.
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