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ABSTRACT

Ellis-Van Creveld (EVC) syndrome is an autosomal reces-
sive disorder. Around 150 cases are described in published
literature and in Bangladesh, it is even rare. The patient
usually comes with short stature, dental deformity, and car-
diac deformity. Here, we present the case of a patient with
ostium primum atrial septal defect (ASD) with moderate
mitral regurgitation who underwent surgical repair of ASD
and mitral valve replacement.

INTRODUCTION

Ellis-Van Creveld syndrome, also known as chondroecto-
dermal dysplasia, is a rare autosomal recessive disorder [Ruiz-
Perez 2000] with the incidence of 1:244,000 of the entire pop-
ulation [Ellis 1940]. The exact prevalence is unknown, but the
syndrome seems more common among the Amish community
[Baujat 2007]. Not more than 25 cases have been reported in
India [Shetty 2015] and in Bangladesh it is rarely diagnosed.

EVC syndrome first was described by physicians Richard
WB Ellis (1902-1966) of Edinburgh, Scotland, and Simon
van Creveld (1895-1971) of Amsterdam, Netherlands. In the Figure 1. Short lower limbs
late 1930s, these two pediatricians while traveling to a pedi-
atrics conference in England met on a train and discovered
that each had a patient with a similarly distinctive phenotype
[Ellis 1940].

"This disorder is characterized by a tetrad of clinical mani-
festations of chondrodysplasia, postaxial polydactyly, ecto-
dermal dysplasia, and congenital cardiac defects [Ruiz-Perez
2003]. In this case report, we are presenting the case of a
patient who underwent surgical correction for atrial septal
defect (ASD) with mitral regurgitation (MR).
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Figure 3. X-ray chest PA view showing cardiomegaly with features of
shunt anomaly.
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Figure 4. Preoperative ECG

CASE REPORT

A 40-year-old female patient hailing from Sylhet (Moun-
tain area) presented with a history of few months of pro-
gressive worsening shortness of breath and palpitation. Her
NYHA class was II-II1. She had no significant co-morbidities.

On examination, she was short-statured compared to her
age. Her lower limbs were relatively short. (Figure 1) Her
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Figure 5. Echocardiogram showing MR

upper limbs showed an extra finger on each hand. (Figure 2)
Her teeth were disorganized; some teeth were missing. Car-
diac examination revealed systolic murmur in the pulmonary
and mitral area.

On further questioning, she mentioned that her brother
also had a similar body habitus without any cardiac anomaly.
All preoperative blood results were within standard limits,
with the exception of NTproBNP (682pg/ml). X-ray chest
had features of cardiomegaly and pulmonary congestion.
(Figure 3) Lung function test was normal.

Transthoracic echocardiography showed a large primum
ASD (about 34 mm in diameter) with L- R shunt. (Figure 6)
Moreover, there was moderate MR, due to a suspected cleft
in the anterior mitral leaflet (AML). (Figure 5) Vena contracta
was measured at 0.6, and there was a jet area of 40% along
with mild TR & PAH (PASP 58 mm Hg). Paradoxic IVS with
good ventricular function and dilated right chambers of the
heart were found.
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Figure 6. Echocardiogram showing AV canal defect with MR

ECG revealed prolonged PR interval and pathological Q
waves in lead IIT and aVF with heart rate 86 b/min. (Figure 4)
USG of the abdomen was negative for any findings relating
to this syndrome.

CT coronary angiogram showed non-critical coronary
artery lesion. Chest CT also was negative for any other
abnormality. With all these clinical and radiological findings,
she was diagnosed with Ellis-Van Creveld syndrome. We
discussed this case in our heart team meeting. All members
agreed with the diagnosis and need for surgery to correct her
cardiac defects.

Operative findings: After a brief discussion with the
patient and written informed consent, she was scheduled
for the open-heart procedure. Intraoperative transesopha-
geal echocardiography (TEE) showed primum variety ASD
(Figure 7) and moderate to severe MR because of the cleft
in AML. (Figure 7) No other congenital anomaly and val-
vular abnormalities were identified. She was prepared for
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Figure 8. Ongoing cleft repair through ASD

standard open-heart procedure with bi-caval and aortic
cannulation.

Pericardial patch was harvested and treated with a glu-
taraldehyde solution. On opening of the right atrium, ASD
was identified. However, all four pulmonary veins were
found draining to the LA. The mitral valve was checked,
and a cleft was found in AML. The cleft was repaired with
interrupted 6-0 prolene but the result was not satisfactory
as evident by saline test. So the mitral valve was replaced
with a 27 SJM mechanical valve. The ASD was closed
with a glutereldehyde treated pericardial patch. (Figure 8)
(Figure 9) (Figure 10)

The right atrium was closed. TEE confirmed no defect in
the atrial septum, stable prosthetic valve in the mitral posi-
tion, and good biventricular function.
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Figure 10. ASD closure with pericardial patch

She was weaned off from CBP with minimum inotropes.
The patient was transferred to the ICU with stable hemody-
namics. She was extubated the next morning, and her subse-
quent post-operative days were uneventful.

She remained in sinus rhythm in the postoperative period.
(Figure 11) Prior to her discharge, transthoracic echocar-
diography demonstrated satisfactory results. The patient was
discharged on postoperative day 6, with warfarin, low dose
diuretics and a beta blocker.

All three embryonic layers appear involved in Ellis-Van
Creveld syndrome [Biggerstaff 1968]. The signs of ectodermal
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Figure 11. Postoperative ECG

dysplasia are usually limited to nails, teeth, and gums. Endo-
dermal involvement is not very common but sometimes affects
the liver and lungs. Abnormalities of the heart and kidneys
indicate mesodermal involvement [Sajeev 2002].

Chondrodysplasia is characterized by a disproportionate small
stature (mesomelic dwarfism) and a variety of skeletal anomalies
of which polydactyly is the most common [Blackburn 1971].

Facial abnormalities, such as partial harelip, maxillary alve-
olar clefts, abnormal tooth shape, number of missing teeth/
fused teeth, and site of implantation (disorderly arranged
and improperly spacing). There also could be multiple labial
frenum, obliteration of the labiogingival sulcus are all pathog-
nomonic and should be used in primary diagnosis [Popli 2002].

Cardiac anomalies are found in 50-60% of patients with
a common atrium and persistent atrioventricular (AV) canal
being the most common defects [Grainger 1992]. Other
pathology, such as persistent ductus arteriosus (PDA), ven-
tricular septal defects (VSD), and atrial septal defects (ASD)
also could be present.

Valvular and shunt defects (PDA, ASD, VSD) are some
of the malformations described as the principal cause of
decreased life-expectancy in these patients [Baujat 2007; Arya
2001; Katsouras 2003; Alves-Pereira 2009].

Genitourinary anomalies, such as agenesis and renal dys-
plasia, ureterectasia and nephrocalcinosis, account for 20% of
cases [Alves-Pereira 2009]. Other uncommon anomalies seen
are strabismus, congenital cataracts, cryptorchidism, and epi
and hypospadias [Digoy 2005; Ghosh 2007].

Radiological features comprise a narrow thoracic cage
and wide, spade-like anterior ends, square iliac ala and “tri-
dent acetabulum” in the pelvis. Other features are short-
ened long bones in the extremities, with wide diaphyses and
metaphyses.

Diagnosis at birth can be made by observing the typical
symptoms of the disease. Skeleton radiography, ECG, and echo-
cardiography also may help in the diagnosis of EVC syndrome.
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The definitive diagnosis is made by molecular diagnostic
methods, based on homozygosity for a mutation in the EVCI
and EVC2 genes by direct sequencing [Ghosh 2007]. The
patient had ultrasound scanning during fetal life, but no diag-
nosis was made. Genetic counseling was not done, so prenatal
evaluation for a second baby was not done. One-third of these
patients die at an early age or in infancy from cardiorespira-
tory problems.

EVC syndrome should be differentially diagnosed from
two conditions with overlapping features like asphyxiating
thoracic dystrophy (jeune syndrome) and short rib poly-
dactyly syndrome. The central feature of asphyxiating
thoracic dystrophy is a small chest that appears long and
narrow. The main distinguishing feature is the absence of
hypoplastic nails of hands and feet and asymmetrical pres-
ence of polydactyly, but in EVC syndrome symmetrical
presence of polydactyly and hypoplastic nails are noted.
The other condition, which should be considered due to
common features, is short rib polydactyly syndrome. It is
characterized by underdeveloped lungs, polydactyly, cleft
lip and palate, and kidney and intestinal malformations.
But in the present case, the lungs, kidney and intestine
were normal [Kurian 2007].

Treatment usually is symptomatic accomplished with a
multidisciplinary approach of the pulmonologist, cardiolo-
gist, cardiac surgeon, orthopedist, physiotherapist, plastic
surgeon, dental specialist, and psychologist [Ghosh 2007].
The present case was referred for further dental aesthetic
rehabilitation.

We think in our case the cause of the AML cleft repair
failed due to a large annulus. We probably should have
reduced the mitral valve annulus as well, along with the cleft
repair to reduce the mitral regurgitation.

Previously there was a case report of an eight-month-old
male child with EVC from same region of Bangladesh was
published in 2016, [Ashith 2016].

This is one of the rare autosomal recessive disorders
with variable expression, diagnosed by its characteristic
clinical manifestations. Skeletal manifestations are defini-
tive and play a vital role in the early diagnosis and treat-
ment planning. It has high mortality in early life, due to
cardiac complications. Those who survive require a mul-
tidisciplinary approach, mainly for cardiac treatment and
rehabilitation. Early diagnosis and treatment can help the
patient to prevent various problems and undue psychologi-
cal and social trauma.
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