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Abstract
Spondyloepiphysal dysplasia (SED) is an inheritable dysplasia of the bone due to a defect in collagen. It has a
prevalence of 3.4 per million. It has two important types, congenita and tarda, which are differentiated by
the age presentation and heritage mode. SED congenita can present a significant reduction in the upper
segment to a lower segment ratio. Collagen mutation results in abnormal growth and development of spine
and limb bones. The complex pattern of craniofacial anomalies is due to defective ossification and
connective tissue problem. We here present the case of a three-hour-old girl with a short trunk and
craniofacial anomalies that brought in respiratory distress to the neonatal intensive care unit. This condition
is rare and thus poses a major diagnostic challenge at an early stage.
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Introduction
Spondyloepiphyseal dysplasia (SED), an inheritable bone dysplasia, has two types, SED tarda and congenita
[1]. In 1966, Spranger first described spondyloepiphyseal dysplasia congenita (SEDC) and was later
explained in 1970 as a “heritable dysplasia manifested at birth with the smallness of stature and retarded
ossification of the vertebral bodies, extremities and pelvis” [2]. According to the National Institute of Health
(NIH) data, 175 cases are reported in the literature so far [3]. Growth deficiency usually occurs before birth
and goes on throughout life. Short stature is disproportionate as the arm is slightly longer than the torso.
Other clinical manifestations include the flat face, cleft palate, barrel-shaped chest, muscle hypotonia,
clubfoot, myopia and sensorineural deafness as the primary defect is in type II collagen synthesis. It is an
autosomal dominant but many patients acquire the disease because of a new mutation.

As age progresses, vertebrae become irregular and flattened, resulting in kyphoscoliosis, this increases the
risk of cervical myelopathy. It can also cause limb shortening, pelvic dysplasia, and diminishing ossification
in the femoral head with coxa vara. In the elbow, knee and hip joint, decreased joint mobility and stiffness
are present. Hip joint involvement can lead to coxa vara as thigh bones are angled to the body, knee joint
participation can lead to genu varum and valgum. Secondary complications include atlantoaxial instability,
recurrent otitis media, retinal detachment and myopia, lumbar lordosis, sciatica, and delayed motor
development [4]. Some infants have breathing problems due to an underdeveloped and small ribcage. We
here present the case of a 3-hour-old neonate with breathing difficulty and weak cry at birth. Upon clinical
examination a short trunk and dysmorphic features were noted that led to further skeletal survey and
genetic testing.

Case Presentation
A 3-hour-old term female was born to a non-consanguinity married couple. She was brought to NICU, with
complaints of shortness of breath, tachypnea, grunting, a weak cry, diminished muscle tone, and short
trunk. Her mother was a booked patient, she had regular antenatal checkups and scans, and the pregnancy
was uneventful. On clinical examination of the patient, her temperature was 98.6°F, pulse 140/min,
respiratory rate was 85/minute and oxygen saturation was 85%. She had dysmorphic characteristics, short
trunk, and disproportionate limbs. Her Moro's and grasping reflex were normal but sucking reflex was weak,
and there was no rooting reflex. Her head was large compared to the trunk (Figures 1); her face was flat with
small mandible and retrognathia. Her head sutures with large clavirum were wide open and the neck was
short. However, the spine and limbs were well aligned, but the chest was wide and short. According to
anthropometric measurements, her body length was 40 cm, well below the 10th percentile, with
disproportionate upper body segment to lower body segment ratio 1.3. The reference range of upper to lower
body segment ratio is 1.7 at birth. Her weight was 2600 grams and head circumference was 34 cm; these were
within the lower normal ranges. On auscultation of the chest, harsh vesicular breathing was present. Rest of
the examination was normal. We kept the child in incubator and oxygen by continous positive airway
pressure (CPAP).
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FIGURE 1: 7-day-old neonate, short trunk compared with upper limbs
and blood stained umbilicus

On further assessment and imaging, the complete skeletal survey showed widening of interpedicular
distance with few hemi and butterfly vertebrae noted in the lower dorsal and lumbar spine, partial sacral
dysgenesis, thoracic cage deformation with rib crowding in the upper half (Figures 2, 3).
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FIGURE 2: Radiology showing dysgenesis of vertebrae and pelvic
bones
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FIGURE 3: Radiology showing decrease ossification of bone

Abdominal ultrasound and echocardiography were normal. All blood markers and metabolic profiles were
normal. Exome sequencing of DNA was performed, which showed heterozygous mutation of the COL2A1
gene. The diagnosis was confirmed by clinical, radiological and genetic characteristics of SEDC with the
decreased upper segment to lower segment ratio and craniofacial structures anomalies like flat facies, large
clavirum, retrognathia, and barrel-shaped chest. After five days on CPAP, the child's oxygen saturation was
improved to 95%. She was discharged with advice to parents to follow up with the pediatrician, orthopedic
surgeons, spine specialist, ophthalmologists, physical therapists, and genetic counselor.

Discussion
Skeletal dysplasia is a heterogeneous group of bone growth disorder, resulting in short stature, skeletal
abnormalities and with some hearing and vision difficulties [5]. Over 450 different entities have been
described on the basis of radiological, molecular and biochemical criteria [6]. SED is one of the rare disorders
that come under the umbrella of skeletal dysplasia. It has two types according to the mode of inheritance and
age at presentation: spondyloepiphyseal dysplasiatarda (SEDT), and spondyloepiphyseal
dysplasiacongenital (SEDC). Incidence of SEDC is 1:100,000 per year and prevalence is 3.4 per million. It is
caused by the mutation of type II collagen (COL2A1) gene which is located within the triple helical domain of
the protein. This results in an abnormal collagen protein synthesis, which is an important cartilage
component [7]. More than 27 mutations have been identified, but the genotype and phenotype relation is
unclear. By identifying the novel mutation, we can identify this relation that can help us in better
understanding of pathogenesis [8]. Asymmetric growth presents in the femoral epiphysis and causes genu
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valgum. Atlantoaxial instability is present due to abnormal ossification of the tip of the odontoid process.
Myopia is due to defective type II collagen in the neural retina, optic vesicle, sclera of the eye and
conjunctival epithelium. Ear problems are due to otic vesicle epithelium and cartilaginous eustachian tube
[9]. Many neonates present with respiratory problems soon after birth due to the small thorax with decreased
intra-thoracic volume. However, the other causes of respiratory difficulty are abnormal chest wall
compliance, compressed medulla and upper cervical spine instability, tracheomalacia and horizontal rib
alignment resulting in decreased tidal volume [10].

Al Kaissi et al. in their case series present clinical presentation of SEDC as short stature, short neck, wide
frontal area, wide-set ears, full cheeks, and a barrel-shaped chest. This is the same as the clinical
presentation of our case [11]. The patient in this study meets SEDC's diagnostic criteria and Al Kaissi et al.
concluded that in the differential diagnosis of the short trunk and skeletal dysplasia, SEDC should always be
considered to avoid unnecessary workup. The study conducted by Huang et al. in Chinese families showed
short trunk dwarfism was noted at birth and radiographic findings of ovoid vertebral bodies, flattening of
the acetabular roof, and shortening of the femoral neck. Similarly, in our patient, there was a disproportion
in the upper body segment and lower body segment [12]. This rare disease is of major clinical importance in
order to prevent unnecessary interventions and it could be serving a tool for the proband. The diagnosis of
SEDC may be facilitated by the careful clinical evaluation of newborn, radiological findings of dysplastic
bones, especially vertebrae, echocardiography, abdominal ultrasound and feeding evaluation to rule out
VACTERL (vertebral defects, anal atresia, cardiac defects, tracheo-esophageal fistula, renal anomalies, and
limb abnormalities) [13]. COL2A1 plays a major role in the diagnosis of SEDC.

Jurgens et al. described COL2A1 heterozygous mutation at chromosome 12q after genetic testing due to
glycine to serine substitution. This mutation interferes with type II collagen assembly in the pro-alpha1 (II)
chain and may involve more than one subunit of procollagen in collagen homotrimers [14]. This mutation
was present in our case as well and it was combined with clinical and radiological testing to confirm the
diagnosis.

Conclusions
This case provides insight into the variable presentation of SEDC at an early age as a novel mutation for
clinical intervention and genetic counseling. In order to better comprehend COL2A1 pathology, we need
more comprehensive research of skeletal dysplasia in big populations and ethnic diversities. It will also
assist to supplement SEDC's knowledge of the connection between genotype and phenotype.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. NA issued approval NA. NA.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Veeravagu A, Lad SP, Camara-Quintana JQ, Jiang B, Shuer L: Neurosurgical interventions for

spondyloepiphyseal dysplasia congenita: clinical presentation and assessment of the literature. World
Neurosurg. 2013, 80:437.e1-437.e8. 10.1016/j.wneu.2012.01.030

2. Augenstein KB, Ward MJ, Nelson VS: Spondyloepiphyseal dysplasia congenita with ventilator dependence:
two case reports. Arch Phys Med Rehabil. 1996, 77:1201-1204. 10.1016/s0003-9993(96)90149-5

3. Genetic and rare diseases information centre . (2019). Accessed: June 10, 2019: http://
https://rarediseases.info.nih.gov/diseases/4987/spondyloepiphyseal-dysplasia-congenita.

4. Chung SW, Kang EH, Lee YJ: Three cases of spondyloepiphyseal dysplasia tarda in one Korean family .
Yonsei Med J. 2016, 57:1290-1293. 10.3349/ymj.2016.57.5.1290

5. Warman ML, Cormier‐Daire V, Hall C, et al.: Nosology and classification of genetic skeletal disorders: 2010
revision. Am J Med Genet A. 2011, 155:943-968. 10.1002/ajmg.a.33909

6. Panda A, Gamanagatti S, Jana M, Gupta AK: Skeletal dysplasias: a radiographic approach and review of
common non-lethal skeletal dysplasias. World J Radiol. 2014, 6:808-825. 10.4329/wjr.v6.i10.808

7. Cui YX, Xia XY, Yang B: Ultrastructural study on spondyloepiphyseal dysplasia congenita cartilage resulted
from COL2A1 gene mutation. J Med Postgrad. 2009, 4:2009. 10.1002/humu.22839

8. Xu L, Qiu X, Zhu Z, Yi L, Qiu Y: A novel mutation in COL2A1 leading to spondyloepiphyseal dysplasia
congenita in a three-generation family. Eur Spine J. 2014, 23:271-277. 10.1007/s00586-014-3292-0

9. Cole WG, Hall RK, Rogers JG: The clinical features of spondyloepiphyseal dysplasia congenita resulting from
the substitution of glycine 997 by serine in the alpha 1 (II) chain of type II collagen. J Med Genet. 1993,
30:27-35. 10.1136/jmg.30.1.27

10. Harding CO, Green CG, Perloff WH, Pauli RM: Respiratory complications in children with
spondyloepiphyseal dysplasia congenita. Ped Pulmo. 1990, 9:49-54. 10.1002/ppul.1950090112

2019 Saleem et al. Cureus 11(7): e5101. DOI 10.7759/cureus.5101 5 of 6

https://dx.doi.org/10.1016/j.wneu.2012.01.030
https://dx.doi.org/10.1016/j.wneu.2012.01.030
https://dx.doi.org/10.1016/s0003-9993(96)90149-5
https://dx.doi.org/10.1016/s0003-9993(96)90149-5
http://rarediseases.info.nih.gov/diseases/4987/spondyloepiphyseal-dysplasia-congenita
http://rarediseases.info.nih.gov/diseases/4987/spondyloepiphyseal-dysplasia-congenita
https://dx.doi.org/10.3349/ymj.2016.57.5.1290
https://dx.doi.org/10.3349/ymj.2016.57.5.1290
https://dx.doi.org/10.1002/ajmg.a.33909
https://dx.doi.org/10.1002/ajmg.a.33909
https://dx.doi.org/10.4329/wjr.v6.i10.808
https://dx.doi.org/10.4329/wjr.v6.i10.808
https://dx.doi.org/10.1002/humu.22839
https://dx.doi.org/10.1002/humu.22839
https://dx.doi.org/10.1007/s00586-014-3292-0
https://dx.doi.org/10.1007/s00586-014-3292-0
https://dx.doi.org/10.1136/jmg.30.1.27
https://dx.doi.org/10.1136/jmg.30.1.27
https://dx.doi.org/10.1002/ppul.1950090112
https://dx.doi.org/10.1002/ppul.1950090112


11. Al Kaissi A, Ryabykh S, Pavlova OM, et al.: The management of cervical spine abnormalities in children with
spondyloepiphyseal dysplasia congenita: observational study. Medicine. 2019, 98:e13780.
10.1097/MD.0000000000013780

12. Zhang Z, He JW, Fu WZ, Zhang CQ, Zhang ZL: Identification of three novel mutations in the COL2A1 gene
in four unrelated Chinese families with spondyloepiphyseal dysplasia congenita. Biochem Biophys Res
Commun. 2011, 413:504-508. 10.1016/j.bbrc.2011.08.090

13. Zhang R, Marsch F, Kause F, et al.: Array‐based molecular karyotyping in 115 VATER/VACTERL and
VATER/VACTERL‐like patients identifies disease‐causing copy number variations. Birth Defects Res. 2017,
109:1063-1069. 10.1002/bdr2.1042

14. Jurgens J, Sobreira N, Modaff P, et al.: Novel COL2A1 variant (c. 619G A, p. Gly207Arg) manifesting as a
phenotype similar to progressive pseudorheumatoid dysplasia and spondyloepiphyseal dysplasia, Stanescu
type. Hum Mutat. 2015, 36:1004-1008. 10.1002/humu.22839

2019 Saleem et al. Cureus 11(7): e5101. DOI 10.7759/cureus.5101 6 of 6

https://dx.doi.org/10.1097/MD.0000000000013780
https://dx.doi.org/10.1097/MD.0000000000013780
https://dx.doi.org/10.1016/j.bbrc.2011.08.090
https://dx.doi.org/10.1016/j.bbrc.2011.08.090
https://dx.doi.org/10.1002/bdr2.1042
https://dx.doi.org/10.1002/bdr2.1042
https://dx.doi.org/10.1002/humu.22839
https://dx.doi.org/10.1002/humu.22839

	Spondyloepiphyseal Dysplasia Congenita: A Rare Cause of Respiratory Distress
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: 7-day-old neonate, short trunk compared with upper limbs and blood stained umbilicus
	FIGURE 2: Radiology showing dysgenesis of vertebrae and pelvic bones
	FIGURE 3: Radiology showing decrease ossification of bone

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


