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been described in association with splenectomy, developing
years after the procedure, as was the case in our patient.
Some of the factors that promote this hypercoagulable state
are postsplenectomy reactive thrombocytosis, the increased
adherence of red blood cells to the endothelium, and hyperviscosity syndrome associated with chronic haemolysis and
iron overload.1,5,6
This case demonstrates that HSCT should not be
delayed in eligible patients,2 since the comorbidities that
precede transplantation have a considerable impact on posttransplantation morbidity and mortality. Our patient did not
undergo HSCT earlier because she did not have an HLAidentical sibling and the donor search was not expanded to
other relatives until a later time. The development of pulmonary hypertension, recurrent thromboembolisms and iron
overload probably played a role in the patient’s deterioration and death after transplantation, despite the cure of the
underlying disease.
Diseases that are not life-threatening in the short term
pose challenges in the indication of HSCT as to the ideal
timing for the procedure. This assessment has to take into
account the complications that may result from supportive
treatment and their potential impact on the outcome of
future curative treatment.1,2
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Brachydactyly type C due to a
nonsense mutation in the GDF5
gene夽
Braquidactilia tipo C debida a mutación de
parada en el gen GDF5
Dear Editor:
The term brachydactyly encompasses a group of
bone dysplasias involving the phalanges and/or
metacarpal/metatarsal bones of the hands and feet.
There are 5 types (A---E) and several subtypes (A1---A4;
E1---E3). It has an autosomal dominant pattern of inheritance with variable penetrance. Cases with recessive
inheritance are extremely rare.
Brachydactyly type C (BDC) is characterised by a shortening of the middle phalanges of the second, third and
fifth finger and the first metacarpal, and may also present
with ulnar deviation of the index finger, polydactyly, or a
distinctive hypersegmentation of the proximal or middle
phalanges of the second and third fingers. The fourth digit
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is least affected and usually longest.1---3 ‘‘Angel-shaped’’
phalanges (Fig. 1A), while characteristic of BDC, are not
pathognomonic, as they may also occur in the disorder
known as angel-shaped phalango-epiphyseal dysplasia. It is
possible that this disorder and BDC are part of the same clinical spectrum.1 In BDC, this feature normalises when physeal
closure of the hand bones is completed, ending as simple
brachydactyly.1 Other anomalies associated with BDC are
short stature with delayed bone age, Madelung deformity,
hip dysplasia, talipes valgus or equinovarus or absence of
middle phalanges in the toes.2,3
We present the case of a boy aged 7 years with radiological features compatible with BDC referred for evaluation
of short stature (z-score, −1.8). His father had unilateral
post-axial polydactyly, which was also present bilaterally in
a paternal uncle. Radiographic examination of the left hand
and wrist revealed a bone age that was 2 years younger
than chronological age and anomalies that prompted performance of a skeletal survey. The survey detected anomalies
in the hands (Fig. 1A) and subtle abnormalities in the feet
(mild epiphyseal dysplasia in the proximal phalanges of some
toes). The radiological evaluation of a sister aged 6 years
revealed lesions in the hand similar to those of the proband,
although less pronounced (Fig. 1B). A radiograph of the
father’s hand (Fig. 1C) only revealed a bone remnant of the
post-axial hexadactyly that had been surgically corrected in
childhood.
Sequencing of the GDF5 gene in the proband revealed
a heterozygous point substitution in exon 2 (c.1462A>T)
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Figure 1 (A) Radiograph of the left hand of the proband (chronological age, 7 years; bone age, 5 years), with shortening of an
anomalous first metacarpal (double proximal and distal epiphyseal plates) and the middle phalanges of the second, third and fifth
fingers. The second finger exhibits ulnar deviation, and the fourth finger is the least affected and longest in the left hand. The
proximal epiphyses of the second and third finger are dysplastic, with a conspicuous angel-shaped middle phalanx in the second
finger (inset in A). (B). Radiograph of the left hand of the proband’s sister (aged 5½ years with no delay in bone age), with shortening
of the middle phalanges of the second, third and fifth fingers and a normal fourth finger. In this case, the first metacarpal was normal.
The most salient feature is the triangular shape of the proximal epiphysis of the second finger’s proximal phalanx, similar to the
brother’s, and the trapezoidal shape of the phalange in the middle finder. Like her brother, her second finger exhibits ulnar deviation.
(C) Radiograph of the left hand of the father of the proband, which reveals only a bony remnant of a post-axial hexadactyly that
was surgically corrected in childhood.

Figure 2 Novel mutation detected in the GDF5 gene. (A) Gene sequence of exon 2 in the proband, showing a c.1462A>T mutation
that results in a premature stop codon and a truncated protein (p.Lys488*) (we have indicated the normal position of the stop codon
with a green square). (B) Normal sequence of the same region in the healthy mother. (C) Pedigree of the family: the father and
both children, in black, have a confirmed mutation in GDF5. The healthy mother appears in white. The grey square represents a
paternal uncle with bilateral post-axial polydactyly who probably has the mutation.
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resulting in a premature stop codon (p.Lys488*, nonsense
mutation) and a truncated protein 14 amino acids shorter
than the wild protein (Fig. 2A). This mutation was also found
in the father and sister of the patient, but not in the healthy
mother (Fig. 2B). Fig. 2C shows the family’s pedigree. This
is a novel variant that is probably pathogenic and with an
autosomal dominant pattern of inheritance.
Growth differentiation factor 5 (GDF5) is closely associated with bone morphogenetic proteins and belongs to the
transforming growth factor ␤ superfamily, with is involved in
embryonic skeletal and joint development.4 The GDF5 gene
is a mutational hotspot for disorders associated with skeletal
malformations.5 Most homozygous or compound heterozygous mutations are associated with severe diseases: Grebe
type chondrodysplasia (OMIM 200700), Hunter---Thomson
type acromesomelic dysplasia (OMIM 201250) or Du Pan
syndrome (OMIM 228900). On the other hand, heterozygous mutations associated to milder skeletal dysplasias:
proximal symphalangism 1 B (OMIM 615298) and multiple
synostosis syndrome type 2 (OMIM 610017), both associated with missense mutations with gain of function, and
brachydactyly type A1 and A2, also associated to missense
mutations, but with loss of function.5 Brachydactyly type
C is associated with heterozygous mutations with loss of
function, although 3 cases with recessive inheritance have
also been reported.6 Most mutations associated with BDC
are frameshift mutations in the prodomain part of the gene,
while most mutations in the mature domain are missense
mutations, with a highly variable phenotypic expression.4
The family that we present here has a nonsense mutation
in the region that codes for the active domain of the protein, resulting in the elimination of its last 14 amino acids.
This is the second nonsense mutation affecting the active
mature domain described in the literature.3 The first one is
a similar mutation in the amino acid immediately preceding the one mutated in the family that we describe here
(p.Tyr487*/c.1461T>G), which suggests that both give rise
to mutant monomers and functional haploinsufficiency of
GDF5, thus causing BDC.
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Dear Editor:
Intestinal malrotation is present in 1 out of 500 births and
produces symptoms in only 1 out of 5000 cases; the onset of
symptoms occurs in the first month of life in 75% of affected
patients, and in the first year in 90%.1---4 The most important
complication of malrotation is intestinal volvulus, in which
delays in diagnosis can have severe consequences.
Intestinal malrotation is a predisposing factor for volvulus
and bowel obstruction in infancy and childhood. It is due to
defects in intestinal rotation that occur during embryonic

