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Case Report

A novel ECEL1 Gene Mutation in a Child with Distal
Arthrogryposis Type 5D
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Abstract

Aim: A six-month-old female child born to a second-degree consanguineous couple
presented with symptoms of failure to thrive, bronchopneumonia, and peripheral limb
contractures. A clinical exome sequencing revealed a novel homozygous mutation in the
ECEL1 gene, which remains an important cause of Distal arthrogryposis. The child was
treated with oxygen support and antibiotics, and had dysmorphic facies, including
bulbous nose, small head, small mouth, short neck, low set ears, increased intercanthal
distance, high arched eyebrows, adducted thumbs, deformed toes, hypertonia, and simian
crease. The child was started on physiotherapy and dietary advice, and currently in
follow-up for growth and neurodevelopment. ECELL1 is a specific gene that codes for
neuronal endopeptidase, which affects the interface between nerves and muscles, leading

to poor contractility.

Among the distal arthrogryposis group, DA5SD remains the only type showing an
autosomal recessive pattern. Patients with DA5D have normal cognition but may have
delayed attainment of motor milestones due to contractures and reduced muscle mass.
Most patients survive till adulthood, but those with restrictive lung disease tend to develop
hypoxemia, hypercarbia, and pulmonary hypertension leading to death. No permanent
treatment for this condition has been authorized in the literature, and supportive

treatment remains the only course of management recognized.
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Introduction

We report a case of Distal Arthrogryposis, a rare genetic disease with only a few case reports found
worldwide. The child was born to a second-degree consanguineous couple and presented with symptoms of
failure to thrive, bronchopneumonia and peripheral limb contractures and was evaluated by doing a clinical
exome sequencing which showed a novel homozygous mutation in the ECEL1 gene, whose mutation
remains an important cause of Distal arthrogryposis. The treatment of the disease remains predominantly
supportive with no definitive cure till date. There is a need for further research on the disease to make way
for early diagnosis and definitive treatment in order to reduce the morbidity and mortality in patients with

this disease.

Arthrogryposis is characterized by congenital contractures involving multiple body parts with an incidence
of 1/3000 to 1/5000. When the joints involved primarily are distal, the term distal arthrogryposis (DA) is
used (1). Our index case, Distal arthrogryposis type 5D (DA5D), is autosomal recessive in condition.
Numerous classifications have been proposed to classify this interesting clinical heterogeneity so that the

additional subgroups can be defined clearly for a better understanding of their etiology and natural course

).

Clinical Report

A six months old female child born to a second-degree consanguineous couple (figl) presented with a
history of delayed attainment of milestones and failure to thrive admitted for bronchopneumonia, for which
the child was treated with oxygen support and iv antibiotics. On examination, the child had failure to thrive
with low centiles of weight(- 6.4z), length(-7.49z) and head circumference(-4z) on the WHO chart. The
child was found to have dysmorphic facies- bulbous nose, small head, small mouth, short neck, low set ears,
increased intercanthal distance, high arched eyebrows, adducted thumbs, deformed toes, hypertonia, and
simian crease and delayed attainment of milestones. The ophthalmic examination however did not show
any abnormalities till date. A possibility of a clinical syndrome was considered i/v/o dysmorphism and
consanguinity in parents, and a clinical exome sequencing was sent. The clinical exome sequencing showed
a novel homozygous mutation in the ECEL1 gene, which was autosomal recessive in the inheritance with

variation c.38del with protein sequence p.Glul3GlyfsTer8. The child was started on physiotherapy. Dietary
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advice and supplements were started to improve the failure to thrive, and currently in follow up for growth

and neurodevelopment.

Il

Figure 1: Depicts 3 generation pedigree chart.

Figure 2A- depicts the masked facies of the child showing low set ears and high arched eyebrows; 2B shows
both dorsal and ventral view of hand with contractures at proximal interphalangeal joints of thumb, middle
and ring fingers.
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Discussion

ECELL is a specific gene that codes for neuronal endopeptidase. The deficiency of neuronal endopeptidase
grossly affects the interface between nerves and muscles, leading to poor contractility (3). Among the distal
arthrogryposis group, DASD remains the only type that shows an autosomal recessive pattern. The
homozygous and compound heterozygous variants in the ECEL1 gene which codes for the member of the
neprilysin family of zinc metalloendopeptidases, the expression of which is found to be high in brain and
peripheral nerves in the early stages of intrauterine development, which in turn explains the abnormal
neurodevelopment in DASD (3)(6). The currently published case series and case reports describe the
presence of standard features of the bulbous nose, camptodactyly, interdigital webbing in hands and feet,
adducted thumb, fissured tongue, ophthalmoplegia, ptosis, strabismus were seen; however, in our index
case bulbous nose, adducted thumb, no ocular manifestations, and the presence of simian crease happen to
be a unique finding. The ocular manifestations have variable presentations, presence of ptosis, and
strabismus with no structural ocular malformations was noted by Dieterich et al. (9). Apart from Distal
arthrogryposis, Simian crease can be found in various other genetic syndromes such as Down, Fetal alcohol,
Carpenters, Fetal Hydantoin, Pitt-Hopkins and Zellwgers(10). Patients with DA5D have normal cognition
but might have delayed attainment of motor milestones due to contractures and reduced muscle mass. (5).
The reduction in muscle mass was one of the notable features in the cases noted by Dieterich et al., McMillan
et al., and Shaheen R et al. (7)(9)(5). Most of the patients survive till adulthood, but those with restrictive
lung disease tend to develop hypoxemia, hypercarbia, and pulmonary hypertension leading to death(7). To
date, no permanent treatment for this condition has been authorized in the literature; supportive treatment

remains the only course of management recognized(8).

Conclusion

Among the distal arthrogryposis group, DA5D remains the only type with an autosomal recessive pattern.
Patients with DA5D have normal cognition but may have delayed motor milestones due to contractures and
reduced muscle mass. Most patients survive till adulthood, but those with restrictive lung disease tend to
develop hypoxemia, hypercarbia, and pulmonary hypertension, leading to death. No permanent treatment
for this condition has been authorized in the literature, and supportive treatment remains the only course of

management recognized.
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