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Wide Spectrum of Clinical Features in a Case of
Arthrogryposis-Renal Tubular Dysfunction-Cholestasis Syndrome
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Arthrogryposis-renal tubular dysfunction-cholestasis syndrome is a rare multisystem disorder,
originally described in 1973 and to date only 62 patients have been reported. Herein, we reported
on a neonate with arthrogryposis-renal tubular dysfunction-cholestasis syndrome presenting very
early after birth. Recurrent febrile illnesses, failure to thrive, ichthyosis, hypothyroidism, and
bilateral hearing loss were among other associated findings. Blood films revealed abnormally large
platelets. Polyhydramnios, hybrid type of renal tubular acidosis and hypothyroidism found in this
case are not usually seen. We propose to expand the acronym of this syndrome and name it as
arthrogryposis-renal dysfunction-cholestasis-hypothyroidism-ichthyosis-deafness or dysmorphic

features syndrome.
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Introduction

rthrogryposis-renal tubular dysfunc-
tion-cholestasis  (ARC)  syndrome
(OMIM 208085) is a.rare multisystem
disorder and to date only 62(patients have been
reported. Almost half of the patients who
underwent diagnostic organ biopsy developed life-
threatening hemorrhage.' Although, the pedigrees
of patients supported an autosomal recessive
pattern of inheritance, the genetic basis for this
syndrome is still unknown.> Gissen et al. recently
identified a mutation in VPS33B on chromosome
15g26.1 which " involves intracellular protein
trafficking.'
Herein, we reported on the first case of ARC
syndrome diagnosed in Iran.
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Case Report

A female neonate, weighing 3600 g, was born
at 37 weeks of gestation by cesarean section for
breech presentation. The parents were first-degree
cousins of Persian origin. The family had several
consanguineous marriages and two cousins had
died in the neonatal period of an unknown
etiology. The pregnancy was complicated by
polyhydramnios and prolonged rupture of
membranes. The neonate was admitted right after
the birth with generalized hypotonia, poor feeding,
and tachypnea. The baby had a high arched palate,
redundant posterior skin folds in the neck,
prominent occiput, and rocker bottom feet. There
was generalized hypotonia, hepatomegaly, and
multiple contractures including talipes
calcaneovalgus, dislocated hips, and radial
deviation of the wrist (Figures 1 and 2). Within 72
hours, the neonate developed fever, dehydration,
and hyperchloremic metabolic acidosis with
slightly elevated blood urea nitrogen and creatinine
levels. Serum anion gap was within the normal
ranges and investigations disclosed concomitant
types 1 and 2 renal tubular acidosis. Although she
was not a collodion baby at birth, she had unusual
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ARC syndrome.

signs, including extreme dryness and development
of scaly lesions within a few days of birth
compatible  with  ichthyosis (Figure 2C).
Conjugated hyperbilirubinemia was noted by the
age of seven days with serum total and direct
bilirubin levels of 7 and 4 mg/dL, respectively. The
serum alkaline phosphatase level was 707 U/L
(164+68) while serum gamma-glutamyl transferase
(GGT), liver transaminase levels, serum albumin,
prothrombin time, and partial thromboplastin time
were normal. Thyroid function test revealed. a
thyroid stimulating hormone (TSH) level of 50
mU/L (<10 mU/L), thyroxin level of 8.7 pg/dL
(11.940.4), and total tri-iodothyronine. of 74 ng/dL
(50.5+3.6) compatible with hypothyroidism. A
complete blood count was normal but the platelets
were large (Figure 2D). Both toxoplasmosis, other
(congenital syphilis and_ viruses), rubella,
cytomegalovirus, and ‘herpes. simplex virus
(TORCH) and metabolic screens were negative.
Chromosomal analysis showed a normal
karyotype of 46-XX.

Cranial computed.. tomography and radio-
nucleotide scan of'the biliary system (HIDA) as
well as echocardiogram were almost normal.
Electromyography * showed neurogenic changes
with reduced compound muscle action potential.
Arthrogryposis, presented as talipes equinovarus,
radial deviation of the wrists, flexion contracture of

Wide spectrum of clinical features in a case of
ARC syndrome

limbs, clubfeet, and dislocation of the hips in this
patient, was thought to be secondary to neurogenic
muscle atrophy. Audiometry disclosed features of
sensorineural hearing loss.

Because of the risk of lethal hemorrhage,
permissions for liver, kidney, and skin biopsies
were refused. She was not thriving despite
adequate feeding and treatment with phenobarbital,
ursodeoxycholic acid, fat soluble vitamins,
medium chain triglyceride-based formula, L-
thyroxine, and Stohl's solution.

Discussion

Polyhydramnios, hybrid type of renal tubular
acidosis, and hypothyroidism manifested in our
patient are not common. Cases may left undiag-
noseéd as not all patients present with the three
cardinal features.” The clinical features cover
abnormal morphology, recurrent fevers, diarrhea,
diabetes “insipidus, cerebral anomalies, deafness,
abnormal platelets as well as the classic pictures of
arthrogryposis, renal tubular acidosis, and
cholestasis.* Almost half of the patients who
underwent diagnostic organ biopsy developed life-
threatening hemorrhage.> Most of the reported
cases were immigrants from Pakistan, but there are
also reports from Turkey, Saudi Arabia, Oman,
Italy, North Africa, Asia, and Portugual.5 The
origin of our case was Persian and there is no other
report from this region.

The central nervous system manifestations and
global developmental delay were described in all
reported cases. Other features included sensori-
neural hearing loss and absence or hypoplasia of
the corpus callosum.®

Arthrogryposis is known to be a phenomenon
secondary to decreased fetal movement, which is
caused by degeneration of the anterior motor
neuron cells. As a result, many of these patients are
hypotonic. In addition, clubfoot and dislocation of
the hip joint are frequently observed.! Hypo-
thyroidism could also intensify hypotonia in these
patients as found in our case.
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Figure 2. A) Redundant posterior skin folds in the n-eck, cholestatic jaundice, and radial deviation of the wrist; B) rocker
bottom feet; C) Ichthyosis; D) giant platelets.
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Renal tubular dysfunction has generally been
the most striking clinical abnormality and may
present in the first few days of life or later around
the age of two to three months. Renal tubular
dysfunction ranges from isolated renal tubular
acidosis to complete Fanconi syndrome. Few
patients were found to have diabetes insipidus
unresponsive to desmopressin.’ In our patient, the
first cardinal sign presenting at 72 hours of life was
concomitant type 1 and 2 renal tubular acidosis
which has been reported in at least one case.’
Kidney ultrasound may show nephrocalcinosis or
small dysplastic kidneys.’ Although
nephrocalcinosis was not demonstrated early in our
case, but was found later when she was almost two
months old.

Conjugated hyperbilirubinemia with normal or
mildly elevated transaminases is a constant and
early feature of ARC syndrome. These patients
have normal GGT enzyme levels despite elevated
conjugated bilirubin and alkaline phosphatase
enzyme levels. However, a few patients had mildly
elevated GGT.’

Ichthyosis has also been reported in association
with ARC syndrome in half of the reported instan-
ces. It is suspected that the defective lamellar body
secretion mediated by the soluble N-ethyl-
maleimide-sensitive factor attachment 'protein
receptor or SNARE protein pathway in ‘the
epidermis might result in the ichthyosiform pheno-
type.1

Variable dysmorphic . features have been
described in association with this syndrome
including prominent occiput, posteriorly angulated
and low set ears, flattened nasal bridge, up-slanting
palpebral fissures, simian 'crease, high arched
palate, beaked nose, small anterior fontanel, lax
skin, low implantation of the thumb, and crypt-
orchidism.®

A congenital platelet defect similar to the gray
platelet syndrome should be suspected in infants
and children presenting with a diagnosis or a
suspicion of ARC syndrome and platelet morpho-
logy should be studied before procedures that may
be complicated by significant bleeding.” A
bleeding tendency was reported in a few cases
despite normal clotting studies and platelet count;
some patients bled after kidney and liver biopsy,
and others had cerebral and gastrointestinal
bleeding.'

Hypothyroidism was previously reported in
three patients with ARC syndrome.>® Like other
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three patients, our case had an elevated TSH level
with a normal T4 concentration.

Pregnancy-related complications such as oligo-
hydramnios, reduced fetal movements, and breech
presentations are also common.” In our case, poly-
hydramnios was noted. Congenital cardiac defects
such as ventricular septal defect and atrial septal
defect are seen occasionally.*’

Failure to thrive could be secondarily to
increased caloric demand because of recurrent
episodes of dehydration and sepsis in addition to
chronic diarrhea due to fat malabsorption
secondary to cholestasis.’

Regarding immunologic work-up, in one study
a defect in‘polymorphonuclear cell migration and
intracellular killing was demonstrated.'’

Death occurs in' most of the cases in the first
year” of life secondary to sepsis, severe
dehydration, and acidosis, although one patient
survived until the age of three years.'

ARC syndrome is a rare inherited disorder
which is not uncommon in societies with high rates
of consanguineous marriage. There is no specific
treatment for this syndrome and most patients do
not live longer than seven months after birth
despite supportive care for metabolic acidosis and
cholestasis.

Many major manifestations of this syndrome
have not been appreciated and we propose that the
acronym of ARC syndrome be expanded to
arthrogryposis-renal dysfunction-cholestasis-hypo-
thyroidism-ichthyosis-deafness or dysmorphic
features (ARCHID) syndrome so as to encompass
other additional aspects of the disorder.
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