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Abstract

Shprintzen-Goldberg syndrome (SGS) is an autosomal dominant syndrome caused by de novo gene mutations. It is
characterized by a number of congenital defects such as craniofacial, skeletal, neurological, and connective tissue
abnormalities. It is characterized by craniosynostosis and marfanoid features. To our knowledge, approximately
75 shprintzen-goldberg syndrome cases have been documented since it was first described in 1982. Rare cases
of shprintzen-goldberg syndrome have been reported in which the mutated gene was inherited from an unaffected
parent through their germline cells i.e., egg or sperm cells. This is a case report of a 6-year-old boy with clinically
diagnosed Shprintzen-Goldberg Syndrome with Hirschsprung disease. Patient reported with multiple caries and
malpositioned teeth. The treatment initiated with awareness about cariogenic foods, oral hygiene instructions and
diet counselling. Subsequently, comprehensive rehabilitation was done.
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Introduction

Shprintzen-Goldberg syndrome (SGS) (OMIM #182212)
is a very rare congenital disease with incidence of 1 in
1,000,000 which is caused by a heterozygous pathogenic
variant in the SKI (Sloan-Kettering Institute) gene (1).
It is inherited in an autosomal dominant trait with no
gender predilection. It was first introduced by Sugarman
and Vogel (1981) and established as an isolated clini-

cal entity in 1982 by Shprintzen and Goldberg.To our
knowledge,approximately 75 shprintzen-goldberg sy-
ndrome cases have been documented since it was first
described (2). It is also known as Marfanoid Craniosy-
nostosis syndrome or Shprintzen-Goldberg craniosy-
nostosis syndrome. Most occurrences are caused by
de novo variant individuals without a family history of
shprintzen-goldberg syndrome or associated diseases.
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Rare cases of shprintzen-goldberg syndrome have been
reported in which the mutated gene was inherited from
an unaffected parent through their germline cells (3) i.e.,
egg or sperm cells. This kind of mutation, which occurs
only in reproductive cells, is referred to as germline mo-
saicism (4).

Shprintzen-goldberg syndrome comprises of craniofa-
cial anomalies, as well as skeletal, neurological, cardio-
vascular, and connective-tissue defects (5). The common
characteristic features of shprintzen-goldberg syndro-
me include premature fusion of skull bones resulting in
craniosynostosis, long and narrow face, hypertelorism,
exophthalmos, broad nose bridge, micrognathia, marfa-
noid habitus, skeletal malformations, hypotonia, arachno-
dactyly, omphalocoele and cardiovascular abnormalities.
Craniosynostosis usually involving the coronal, sagittal,
or lambdoid sutures. Neurodevelopment features inclu-
de hypotonia, delayed motor and cognitive milestones,
mild-to-moderate intellectual disability. Besides this, nu-
merous other features such as aortic root dilatation, Hirs-
chsprung disease, skeletal deformities, mental retardation
was also observed (4). Final diagnosis is based on clinical
findings and confirmed if mutation is found.

As there is scarcity of case reports about this syndrome in
literature, this case report is intended to increase aware-
ness about this rare illness. This case report emphasizes
the significance of understanding the craniofacial and
oral characteristics for the clinical diagnosis and clinical
management of a male child with the extremely unusual
Shprintzen-Goldberg’s craniosynostosis syndrome.

This case report aims to present a very rare sporadic case
of the syndrome and describe in detail the findings at
the maxillofacial region with the comprehensive dental
management.

Clinical picture - Extraoral

Shprintzen-Goldberg craniosynostosis syndrome with Hirschsprung disorder

Case Report

A 6-years-old male child reported to the Department of
Pedodontics and Preventive Dentistry at the Universi-
ty College of Medical Sciences and Guru Teg Bahadur
Hospital, Delhi, India with the chief complaint of mala-
ligned teeth in lower front teeth region. Patient was a
known case of Shprintzen-Goldberg syndrome. Patient
was born at 34th gestational weeks with birth weight
of 3.3 kg. with no history of consanguineous marriage.
Patient had normal antenatal course. Developmental
history was normal. Skeletal findings included Pectus
carinatum, genu recurvatum, pes planus, thin marfanoid
body structure, low subcutaneous fat, camptodactyly in
his toes (Fig. 1). He also demonstrated hypermobility
of joints.

A barium enema was suggestive of Hirschsprung disea-
se (Fig. 2). Absence of ganglion cells and increased ace-
tylcholinesterase staining in nerve fibres were found at
rectal biopsy which was done at the age of 2 years which
showed findings consistent with the Hirschsprung disea-
se. There was absence of normal RAIR (recto anal inhi-
bitory reflex). It is present when internal anal sphincter
relaxation is observed during rectal balloon inflation. In
Hirschsprung disease, RAIR is usually absent. No car-
diac abnormalities were detected. An Echocardiography
revealed normal findings for the age.

Extraoral findings were dolicocephalic pattern, frontal
bossing and tall prominent forehead. Exophthalmos,
hypertelorism, downward slanting palpebral fissures,
ocular proptosis and bilateral blepharoptosis were other
key extra oral features. Skull X-rays confirmed dolicho-
cephaly (Fig. 2). Low set ears with prominent helix were
observed. Lips were potentially competent. Maxillary
hypoplasia with narrow palatal arch and micrognathia

Fig. 1: (a) Extraoral picture along with photographs of (b) hands and (c) feet showing arachno-

dactyly and camptodactyly.
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Fig. 2: (a) Radiograph during barium enema procedure suggestive of Hirschsprung disease, (b) Skull AP

view showing dolichocephaly.

resulting in lower incisors crowding was seen. Patient
was diagnosed as mouth breather.

Intraoral examination revealed maxillary hypoplasia,
high arched palate, micrognathia, crowding in lower
anterior teeth. Patient had mixed dentition with multi-
ple carious and malpositioned teeth. OPG also revealed
Taurodontism irt 16,26,36 and 46 Grossly carious 84,
chronic irreversible pulpitis with 54,64,55,65 and rever-
sible pulpitis with 16 and 46. 51 was exfoliated and root
stumps were present irt 75. Intraoral periapical radio-

‘.

c) Preoperative Mandibular View

pampe
d) Postoperative Mandibular View

graph revealed absent tooth bud of 45 suggesting hypo-
dontia, (Fig. 3).

The first phase preventive phase initiated with counse-
1ling about cariogenic foods, oral hygiene and diet coun-
selling. Pit and fissure sealant was applied irt 26 and 36.
In the restorative phase, composite restoration done wrt
16 and 46. Pulpectomy followed by stainless steel crown
done with respect to 54, 55 and 74. Stainless steel crown
given on 64 for multisurface caries. Extraction was done
with respect to 84 and 75. Pulpectomy followed by

HIOPA irt 85 & 46 g) IOPA irt 75 & 36

Fig. 3: Intraoral pictures along with radiographs (a) Preoperative Maxillary View, (b) Postoperative Maxillary View, (c) Preoperative Mandibu-
lar View, (d) Postoperative Mandibular View, (¢) Orthopantomogram, f) IOPA irt 85 & 46, g) IOPA irt 75 & 36.
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crown and loop space maintainer done irt 85 to maintain
the space for 44. Band and loop space maintainer was
fabricated on 36 to preserve space for 35. Strip crown
done with 52. Informed consent was obtained from the
patient. The patient showed good compliance throu-
ghout the procedure. The patient is kept under regular
follow-up, (Table 1).

Shprintzen-Goldberg craniosynostosis syndrome with Hirschsprung disorder

all regulated by the TGF-b pathway. Its dysregulation
causes numerous cardiovascular and connective tissue
defects seen in shprintzen-goldberg syndrome (6). The
fibrillin 1 (FBN1) gene, which additionally codes for a
TGF-b regulatory protein, is less frequently mutated in
shprintzen-goldberg syndrome patients. Excess activity
can be caused by mutations in other proteins on this pa-

Table 1: Key characteristics depicting the clinical and radiographic manifestations SGS Syn-

drome seen in the present case.

Systemic Manifestations seen in the present case

Clinical findings

Radiographic findings

Craniofacial
Dolicocephaly
Tall prominent forehead

Craniosynostosis

Skeletal
Arachnodactyly
Camptodactyly

Pes planus

Genu recurvatum
Pectus carinatum
Joint hypermobility

Dolichocephaly

Ophthalmology features

Ocular proptosis

Ptosis

Hypertelorism

Downslanting Palpebral fissures
Strabismus

Other features:
Umbilical hernia

Hirschsprung disease

Minimal subcutaneous fat/low body weight

Dental / oral manifestations observed in the present case

Clinical findings

Radiographic findings

Dental malocclusion
Micrognathia

Mouth breathing
Hypodontia

Narrow maxillary arch

* Taurodontism
 Absent tooth bud

Discussion

Since its discovery in 1982, only around 70 to 80 ca-
ses have been reported across the world. Currently, the
only known cause of shprintzen-goldberg syndrome is
pathogenic mutations in the proto-oncogene SKI, which
is a regulator of TGF-activity (4,6). All pathogenic mu-
tations discovered in SKI-positive Shprintzen-Goldberg
patients were detected within exon 1, from nucleotide
c.63 to c.351 (p.21-p.117) (7). Genetic variations in
this gene cause an overactive SMAD-dependent TGF-b
signalling pathway. The proto-oncoprotein SKI typica-
lly suppresses SMAD proteins by inhibiting them from
entering the nucleus to transcribe the TGF-b gene. Cell
proliferation, growth, and programmed cell death are

thway, resulting in phenotypic manifestations similar to
those seen in Marfan and Loeys-Dietz syndromes (8).

In differential diagnosis of Shprintzen Goldberg syn-
drome, Loeys-Dietz syndrome and Marfan syndrome,
frontometaphyseal dysplasia, the Melnick—Needles syn-
drome (MNS), the Idaho syndrome-II can be considered
(2). Other syndromic conditions such as Stickler syndro-
me and otopalatodigital syndrome show some degree of
overlap but craniofacial anomalies specific to shprint-
zen-goldberg syndrome aid to distinguish it from these
syndromes. Previously, diagnosis of shprintzen-gold-
berg syndrome was challenging due to the substantial
overlap with Marfan and Loeys-Dietz syndrome as well
as diagnosis was only relied on recognizing characte-
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ristic features. In recent years, it is evident that Shprint-
zen-Goldberg syndrome has a unique manifestation as
the underlying genetic basis for this syndrome has been
revealed. Shprintzen-goldberg syndrome has distinct
craniosynostosis and mild to moderate intellectual disa-
bility which distinguishes it from Marfan and Loeys
Dietz syndrome. Some radiographic abnormalities are
more frequently seen in shprintzen-goldberg syndrome
than in LDS and MFS such as C1/C2 anomalies, 13 pairs
of ribs, square shaped vertebra, Chiari 1 malformation
(9). Craniofacial phenotype is very common in shprint-
zen-goldberg syndrome patients. All patients with mu-
tation in SKI gene have abnormal dolichocephaly or
scaphocephaly, hypertelorism, down slanting (anti-mon-
goloid) palpebral fissures and proptosis along with this
micrognathia or retrognathia is frequently seen. This
is in accordance with the previously published clinical
analysis of Robinson et al. (5) [2005] who reviewed
14 new patients and 23 previously documented indivi-
duals, and Greally ef al. (10) [1998] who reviewed four
new patients and 11 previously reported individuals, in-
cluding a clinical re-evaluation of one original patient
described by Shprintzen and Goldberg in 1982. Greally
et al. (10) [1998] stated that almost every patient had
dolicochephaly, hypertelorism with downslanting palpe-
bral fissures, proptosis, midface hypoplasia and microg-
nathia. Robinson et al. [2005] reported that more than
two-thirds of those with a clinical diagnosis of Shprint-
zen-Goldberg syndrome described having this characte-
ristic facial appearance (5).

The dolichocephalic head and facial dysmorphism are
caused by the premature fusion of the cranial sutures,
which impairs the normal growth of the cranial and fa-
cial bones (11). These features seen in the present case is
in accordance with the previous case reports published
all over the world (12,13). Marfanoid habitus is also evi-
dent in the present case.

Intellectual disability is one of the characteristic features
of Shprintzen-Goldberg syndrome. Contrary to this, in
the present case intellectual disability was absent. There
have been numerous patients with normal intelligence
who exhibited craniosynostosis, marfanoid body habi-
tus, and craniofacial traits suggestive of Shprintzen-Gol-
dberg syndrome. [Furlong et al., 1987; Lacombe and
Battin, 1993; Megarbane and Hokayem, 1998; Carmig-
nac et al., 2012] (7).

In the present case dental characteristics associated with
SGCS such as maxillary hypoplasia, dental malocclu-
sion, micrognathia, high-arched palate,hypodontia and
mouth breathing were observed.

In contrast to the previously reported cases in literature,
there was no abnormality associated with the palate such
as cleft palate, prominent ridges, bifid uvula or absent
uvula (11,13) in the present case. Congenital absence
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of permanent toothbud of mandibular second premo-
lar in the present case was consistent with the case of 8
years female patient reported by Topouzelis ez al. (13) in
which panoramic radiograph revealed absence of multi-
ple congenital permanent teeth particularly lower lateral
incisors and second maxillary premolars.

Pavone et al. (14) reported a case of a 16 years male pa-
tient with 12 years follow-up showing clinical features
characteristic of shprintzen-goldberg syndrome in addi-
tion to many dental findings such as hypodontia, impac-
ted teeth and abnormalities associated with root anatomy
and pulp canal shape. Consistent with this case, in the
present case, intraoral periapical radiograph shows ab-
sent tooth bud wrt 45.

O’Dougherty et al. (1) described a case report of a pa-
tient with midface hypoplasia causing breathing difficul-
ties and obstructive sleep apnoea due to severe airway
obstruction. Surgery was done to treat midface hypopla-
sia. The severity of these symptoms should be conside-
red against the potential risks of undergoing this type of
surgery (1).

It is imperative to prevent dental diseases in shprint-
zen-goldberg syndrome patients and manage dental
manifestations of shprintzen-goldberg syndrome , the-
reby maintaining good oral health, and enhancing pa-
tients’ quality of life. For this purpose, dental approach
to patients with shprintzen-goldberg syndrome should
integrate a multidisciplinary dental team involving pae-
diatric dentistry, orthodontics and oral and maxillofacial
surgeons. According to AAPD (American Academy of
Paediatric Dentistry) guidelines on caries risk assessment
, children with special healthcare needs are at a moderate
caries risk category. Patient’s quality of life can be impro-
ved simultaneously lowering their risk of caries by de-
veloping a patient-specific dental care plan that includes
hygiene guidelines for caretakers and referring the patient
to other specialists, with a multidisciplinary management
approach (15). General dentist or paediatric dentist should
be able to recognize external morphologic phenotype cha-
racteristic to shprintzen-goldberg syndrome. It is critical
for determination of etiologic factors, treatment planning
,prognosis and genetic counselling (2).

Conclusions

Patients with SGCS should receive the good dental treat-
ment from young age. Parents should be made aware
about child’s special oral hygiene needs, to reduce the
risk of dental problems and in order to avoid sufferings
due to pain and unnecessary invasive treatment. This
case report emphasizes the significance of understan-
ding the craniofacial and oral characteristics for the cli-
nical diagnosis and clinical management of a male child
with the extremely unusual Shprintzen-Goldberg’s cra-
niosynostosis syndrome.
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