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Abstract
The Shprintzen–Goldberg syndrome (SGS) is an autosomal dominant disorder with multiple congenital 
abnormalities. It is the result of de novo gene mutations. Recently, mutations in the SKI gene are considered 
to be related to this syndrome. This gene is responsible for the manufacturing of protein which regulates 
the transforming growth factor beta (TGF-β) signaling pathway. There are characteristic craniofacial, skele-
tal, neurological, and connective tissue abnormalities associated with SGS.

This is a case report of a 6-year-old male child who reported to the Department of Pediatric Dentistry at 
the Government Dental College and Hospital, Aurangabad, India, with decayed teeth. He had craniofacial, 
skeletal, cardiovascular, and other abnormalities suggestive of SGS. The patient had a tall forehead with 
plagiocephaly and a  high-arched palate with hypoplastic teeth. His ears were apparently low-set with 
posterior rotation. The child had eyes with proptosis, myopia, hypertelorism, and down-slanting palpebral 
fissures. The child had moderate mental retardation with craniofacial features typical of this syndrome. The  
Shprintzen–Goldberg syndrome has many similarities with the Marfan syndrome (MFS) or the Loeys–Dietz  
syndrome (LDS) due to considerable phenotypic overlapping.
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Introduction 
The Shprintzen–Goldberg syndrome (SGS) is a very rare 

congenital disorder affecting craniofacial, skeletal, neu-
rological, and connective tissues. Craniosynostosis with 
marfanoid habitus and characteristic facial dysmorphism 
are the key features of  this syndrome.1–3 Dolichocephaly, 
low-set ears, a high prominent forehead, proptosis, hyper-
telorism, divergent strabismus, down-slanting eyes, a high-
arched narrow palate, and maxillary hypoplasia are the 
most frequent craniofacial abnormalities in SGS.1,2 Arach-
nodactyly, flat feet, pectus deformity, scoliosis, and hyper-
mobile joints are the skeletal abnormalities.1 Myopia and 
telecanthus are some other important ophthalmic features 
characteristic of SGS.2 Affected individuals also suffer from 
hypotonia, cardiac defects and umbilical hernia.3–5

The Shprintzen–Goldberg syndrome has many simi-
larities with the Marfan syndrome (MFS) or the Loeys 
–Dietz syndrome (LDS) due to considerable phenotypic 
overlapping.3–5 Differential diagnosis includes MFS, LDS, 
the Idaho syndrome-II, the Antley–Bixler syndrome 
(ABS), congenital contractural arachnodactyly (CCA), 
and several other craniosynostotic syndromes.4,5 There is 
no male or female predilection. The development of the 
affected individual is delayed, with mild to moderate in-
tellectual disability.

This is a case report of a 6-year-old male child who re-
ported to the Department of  Pediatric Dentistry at the 
Government Dental College and Hospital, Aurangabad, 
India, with decayed teeth. He had craniofacial, skeletal, 
cardiovascular, and other abnormalities suggestive of SGS.

Case report
A six-year-old male patient was brought to our de-

partment by his parents with a chief complaint of de-
cayed teeth. The child was carried by his father, as 
he was unable to walk without support. The parents 
were healthy, in a non-consanguineous marriage. They 
had a  poor socioeconomic background. The boy was 
their first-born child. He was born without any history 
of complications during pregnancy. There was no his-
tory of known exposure to teratogens during the peri-
natal period. His parents reported delayed develop-
mental milestones. The child had defective hearing 
and speech. He was not able to express his problems. 
The parents reported that the child did not attend any 
school. The boy was suffering from moderate mental 
retardation. He presented with facial dysmorphism 
and musculoskeletal abnormalities.

Our physical examination revealed that the boy’s 
limbs were weak and he had difficulty with walking. 
He had a  tall forehead with plagiocephaly. His ears 
were apparently low-set with posterior rotation. The 
child had eyes with proptosis, myopia, hypertelorism, 
and down-slanting palpebral fissures. He was suffering 
from strabismus. His nasal bridge was flattened. The 
face profile was convex with marked facial asymmetry. 
His lips were potentially competent. The skeletal find-
ings included pectus carinatum and flat feet. Umbilical 
hernia was also present (Fig. 1–3). The intraoral exam-
ination revealed that the child had deciduous dentition 
with multiple carious teeth (Fig. 4). His maxillary arch 

Fig. 1. Frontal view of the patient Fig. 3. Craniofacial featuresFig. 2. Lateral view of the patient
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was high with a narrow and deep palate. He had a ne-
gative history of thumb sucking. Crowding was present 
in the mandibular teeth. The maxilla was hypoplastic. 
Besides, the child had congenital heart disease with 
aortic regurgitation.

In 1998, Greally et al. described the clinical features 
typical of  SGS.1 Based on the unusual and atypical 
clinical findings, the patient was subsequently diag-
nosed to be a possible case of SGS.

Discussion
The Shprintzen–Goldberg syndrome is sometimes 

called the marfanoid-craniosynostosis syndrome, the 
Shprintzen–Goldberg craniosynostosis syndrome, cra-
niosynostosis with arachnodactyly and abdominal her-
niae, marfanoid disorder with craniosynostosis, or type I 
marfanoid-craniosynostosis syndrome. Shprintzen and 
Goldberg described this syndrome in 1982.3 Sugarman 
and Vogel were the first to report this condition in 1981, 
in a  17-year-old male with plagiocephaly, multiple cra-
niofacial, vertebral and skeletal anomalies, umbilical and 
inguinal herniae, hypotonia, and mental retardation.6 
This syndrome has a variable phenotypic expression, as 
it involves the abnormalities of skeletal, connective, cra-
niofacial, cardiovascular, and neurological tissues. Greally  
et al. gave a thorough review of the clinical features of SGS 
(Table 1).1

Mutations in the SKI gene are considered to be the 
most common etiology. This gene is responsible for the 
manufacturing of protein which regulates the transform-
ing growth factor beta (TGF-β) signaling pathway. The 
TGF-β signaling pathway is responsible for the regula-
tion of  cellular proliferation, differentiation, apoptosis, 
and motility. The SKI protein plays a crucial role in the 
development of the tissues of the skull, bones, skin, and 
brain. In this syndrome, a  mutation in the SKI gene al-
ters the SKI protein. This altered protein is not able to 
attach to proteins in the TGF-β pathway and to block sig-
naling. This results in an abnormally active TGF-β path-
way. Excess signaling of TGF-β affects the gene activity.  

Fig. 4. Decayed and malaligned teeth

Table 1. Characteristic features of the Shprintzen–Goldberg syndrome (SGS) as described by Greally et al.1

Features Description

Craniosynostosis premature fusion of certain skull bones, involving the coronal, sagittal or lambdoid sutures

Craniofacial  
features

head dolichocephaly, scaphocephaly, plagiocephaly, prominent forehead

palate  
and jaws

flattening/hypoplasia of the malar bone, high and narrow palate with prominent palatine ridges,  
micrognathia and/or retrognathia

ears apparently low-set with posterior rotation

eyes myopia, proptosis, strabismus, hypertelorism, telecanthus, down-slanting palpebral fissures

Neurological abnormalities mild to moderate intellectual disability, delayed motor and cognitive milestones

Brain abnormalities hydrocephalus, dilatation of the lateral ventricles, Chiari malformation type I

Cardiovascular abnormalities prolapsed mitral valve, dilatation of the aortic root, mitral regurgitation/incompetence, aortic regurgitation

Skeletal  
anomalies

joints hypermobility of joints, osteopenia

skull craniosynostosis, wide anterior fontanel

spine  
and vertebrae

C1–C2 vertebral abnormality (fusion or subluxation), scoliosis (abnormal side-to-side curvature of the spine),  
square-shaped vertebral bodies

extremities
dolichostenomelia, arachnodactyly (long, slender fingers), camptodactyly (1 or more fingers permanently bent),  

metatarsus adductus, talipes equinovarus, flat feet

chest pectus excavatum (sunken chest) or pectus carinatum (protruding chest), thin ribs, 13 pairs of ribs

Genitourinary abnormalities inguinal hernia, cryptorchidism in males

Other findings
herniae and abdominal wall defects, loss of subcutaneous fat, arterial tortuosity and aneurysms, broad/bifid uvula,  

cleft palate, dural ectasia
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Consequently, the development of many body systems, in-
cluding the bones and brain, is disturbed, producing a wide 
range of  signs and symptoms of  SGS.4,7 In a  case report 
describing a  Japanese boy with clinical findings consis-
tent with SGS, Kosaki et al. identified a 3662E-A transition 
(134797.0045) resulting in the cys 1221-to-tyr (C 1221 Y) 
substitution in the FBN 1 gene.8 A defect in the gene pre-
sent on chromosome 15 is also considered to be respon-
sible for this syndrome.9 Germline mosaicism with muta-
tions in 3 genomic loci have been linked to SGS, thereby 
making it a  molecularly heterogeneous disorder.10 The 
4th region (15q25-qter) is also considered to be the cause 
of this syndrome.11 Most investigators believe that multiple 
genes are responsible for a single phenotype. Thus, muta-
tions in other genes may also be related to SGS. 

The differential diagnosis of SGS should embrace LDS, 
MFS, CCA, frontometaphyseal dysplasia, the Melnick 
–Needles syndrome (MNS), the Idaho syndrome-II, and 
ABS.12–23

The occurrence of SGS is very rare. As of 2016, approx.  
60  cases of  SGS have been described in the medical  
literature since the first case was reported in the original 
publication by Sugarman and Vogel in 1981.6,24

In our case, the 6-year-old male child had the major-
ity of  the characteristic features of SGS as described by  
Greally et al.1 The child had moderate mental retardation 
and craniofacial features typical of  this syndrome. His 
skeletal, cardiovascular and neurological features could 
also be associated with SGS.

There was no positive family history in our case. The 
parents and siblings of the patient were without any ab-
normalities. The Shprintzen–Goldberg syndrome is 
mostly the result of de novo gene mutations. In very rare 
cases, this syndrome is inherited from normal parents 
with defective or altered genes.

Conclusions
Patients with SGS can have variable phenotypes and ab-

normalities. A thorough and meticulous clinical examina-
tion along with a detailed history are required to diagnose 
this syndrome. This condition is not life-threatening, but 
the patient can suffer from the complications arising from 
cardiac, respiratory or skeletal abnormalities. A  team 
of a pediatrician, cardiologist, ophthalmologist, radiolo-
gist, speech pathologist, physical therapist, and surgeon is 
needed to treat and manage such patients. Standard thera-
pies are limited to symptom management, such as the re-
pair of aneurysms and heart valves as well as spinal and 
chest malformations, and the operation of  craniosyno-
stosis, which has to be done in the 1st year of life. 
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