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Commentary on “Weak Ligaments 
and Sloping Joints: A New Hypothesis 
for Development of Congenital 
Atlantoaxial Dislocation and Basilar 
Invagination”

The craniovertebral junction (CVJ), as a critical transitional zone between the cranium 
and the spine, has a complicated structure of osseous anatomy and intricate relationship 
that associated with the cranial nervous, vascular, and musculoskeletal structures, which fi-
nally form a unique system.1 Several pathological conditions and congenital malformation 
may affect the structure of CVJ. However, the invasive treatment of various types of abnor-
malities in CVJ region may pose great challenges, especially in the pediatric group, such as: 
resulting in segmental instability.2 Besides that, the clinical manifestations are often delayed 
into the second and third decade because they are usually subtle and easily be neglected in 
children unless looked for specifically.3-5

In fact, different types of malformation and abnormalities with a complicated pathologi-
cal osseous structural anatomy requiring individual management decisions designated for 
each particular case.4 In that cases of osseous structural malformation and abnormalities 
may vary among different demographic environment. As previously reported that the Indi-
an subcontinent with its varied demographic profile of the population along with a high in-
cidence of infectious pathologies like tuberculosis, which could present a broad spectrum 
of abnormalities.6 Pang and Thompson7 systematically reviewed the embryology and bony 
malformations of the CVJ. In their excellent study, they concluded a special characteristic 
of the abnormal and normal development of CVJ.

However, there still lack molecular studies for this abnormality. Current study titled “Weak 
Ligaments and Sloping Joints: A New Hypothesis for Development of Congenital Atlanto-
axial Dislocation and Basilar Invagination”8 conducted by Chauhan has further investigated 
FB1 gene’s alterations in the development of congenital atlantoaxial dislocation and basilar 
invagination in India population. Their hypothesis initially enlightened by previous study 
based on GWAS (genome-wide association), which currently demonstrated as a novel meth-
od for pathological related genes screening.

Very interestingly as their current study demonstrated that “significant number of DNA 
sequence variants in patients with developmental CVJ anomalies signifies that these vari-
ants may not be directly pathogenic, but probably they have some role with the “main caus-
ing agent” since they were not detected in the control population.” Their study also suggest-
ed that the nonsyndromic developmental CVJ anomalies commonly encountered in their 
clinical situation, which might present as a “subtler version” of Marfan’s syndrome or simi-
lar connective tissue disorders with the FBN1 genetic involvement. The current study is 
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quite promising becuase it provided further investigation in ge-
netic basis for developmental CVJ anomalies. However, exten-
sive studies should be conducted for the role of FBN1 in the de-
velopmental CVJ anomalies, as well as the molecular cross talk-
ing with other genes such as: Pax family members.
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