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Abstract 

The base of the skull is divided into the anterior, middle and posterior fossae. The anterior cranial 

fossa includes the frontal and ethmoid bones. The anterior cranial fossa houses the cerebral 

hemispheres' frontal lobes. “It helps cranial nerve (CN) I fibers flow through the cribriform plate 

foramina”. The anterior and posterior ethmoidal foramina are openings for ethmoidal arteries, 

nerves, and veins. Our research aims to describe all human skull openings (cranial foramina). 

These foramina may not resemble the genuine neurovascular pathways produced within a single 

bone, but they do. There is still much to understand about the developmental differences between 

the two foramina, anatomical changes, and different skulls for different skull fracture processes. 

With further research, we can understand these elements and their clinical effects. 
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INTRODUCTION 

The bone structures of the human skull and skull base 

are the most intricate. In addition to the numerous 

intracranial structures, they must offer multiple 

pathways for arteries, veins, and nerves to access and 

depart the brain. “Foramina provide passage for 

neurovascular structures inside a single bone”.1 “The 

three sections that make up the base of the skull are the 

anterior, middle, and posterior fossas. The thinner 

wings of the sphenoid bone partially define the 

posterior margins of the anterior skull base”.2 The 

frontal and ethmoid bones are found in the anterior 

cranial fossa. The frontal lobes of both cerebral 

hemispheres reside in the anterior cranial fossa, a 

depression at the front of the skull. This also facilitates 

the passage of cranial nerve (CN) I fibers through the 

cribriform plate foramina. “The anterior and posterior 

ethmoidal foramina are designated openings for 

transporting ethmoidal arteries, nerves, and veins”.2 

“The middle cranial fossa is formed by the occipital, 

sphenoid, and temporal bones, with the body of the 

sphenoid bone serving as its anterior boundary and the 

basilar part of the temporal bone serving as its 

posterior border”.3 Among the various foramina and 

fissures of the middle cranial fossa are the carotid 

canal, optic foramen (canal), superior orbital nerve, 

foramen rotundum, foramen ovale, foramen 

spinosum, foramen lacerum, and the hiatuses of the 

greater and smaller petrosal nerves. “The internal 

carotid artery (ICA), as well as numerous smaller 

arteries, nerves, and capillaries, as well as CN II–CN 

VI and their principal branches, pass via these 

channels”.2  

The posterior skull base is made up of the sphenoid, 

temporal, and occipital bones, as well as the 

cerebellum, pons, and medulla oblongata. The anterior 

characteristics of the posterior cranial fossa include 

the dorsum sellae, the body of the sphenoid, and the 

boundary of the occipital bone's basilar portion.4 “The 

foramen magnum is the most visible aperture in the 

posterior cranial fossa. The spinal cord as well as the 

spinal and vertebral arteries make use of this particle 

aperture.The medulla oblongata spreads downward 

from this aperture as well”.5 “The spinal branch of the 

auxiliary nerve travels through the foramen in 

question. The internal acoustic meatus, jugular 

foramen, and hypoglossal canal are all important 

pathways for the internal jugular vein and cranial 

nerves VII–XII. The orbitomeningeal, retromolar, and 

sphenoidal emissary foramina are examples of 

foramina that may be found in the skull”.1 
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TABLE 2:  LIST OF FORAMINA OF HEAD.6 

DEVELOPMENTAL DIFFERENCES AND SIMILARITIES 

The neural crest , mesoderm and Intramembranous and endochondral ossification are needed for skull creation.7 The 

occipital bone is endochondral mesodermal in origin, unlike the intramembranous neural crest palatine and maxillary 

bones.8 As a result, the maxillary bone forms the infraorbital fissure, and the occipital bone forms the jugular foramen. 

These "false" foramina are the result of these bones' ossification patterns. For diverse ossification patterns, the foramen 

lacerum forms in the endochondral bones9. The hypoglossal canal and the palatine foramina of the occipital bone have 

"true" ossification patterns. The hypoglossal canal of the occipital bone and the palatine foramen of the palatine bone 

are also excellent examples. Previous studies have shown that the envelopment of the enclosed blood vessel by 

mesenchymal tissue is critical in the early development of the jugular foramen and hypoglossal canal in chick embryo 

models.8  

The mesenchyme exhibits a lower density in comparison to the adjacent mesenchymal tissue, thereby resulting in the 

development of cartilage in non-foraminal bone. Consequently, mesenchymal cells located in close proximity to blood 

vessels and nerves experience morphological changes that bear a resemblance to those of perichondral cells. “It is 

worth mentioning that the jugular "false" foramen and the hypoglossal "true" foramen exhibit dissimilarities, 

specifically with regards to their adherence to the enclosed blood vessel”.1 However, the therapeutic significance of 

this distinction has received limited attention in existing research. The ongoing discourse centers on the primary factor 

that governs the formation of foramina, namely whether it is vasculature, neural structures, or a combination of both. 
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Further investigation could provide understanding regarding the developmental disparities between "authentic" and 

"spurious" foramina. “Enhanced comprehension of the discipline of embryology could potentially lead to an enhanced 

understanding of individuals who possess a susceptibility to the emergence of stenosis in diverse skull base foramina, 

including those afflicted with achondroplasia and stenosis or constriction of the jugular foramen”.1 

FRACTURES IN HUMAN HEAD INCLUDING FORAMINA 

Because of the intricacies of their anatomy and symptoms, skull base injuries are notoriously difficult to treat. The 

orbit is a common location for fractures due to its relative weakness.10 “Superior orbital fissure syndrome is caused 

by a ruptured superior orbital fissure. Diplopia, extraocular muscular weakness, exophthalmos, and ptosis are just a 

few of the common symptoms”.11 “A crush injury and fracture of the petrous part of the temporal bone may result in 

a substantial foramen lacerum deformity”.12 The temporal bone apex may flex inward, whereas the petrous part of the 

temporal bone avulses rearward. 

The neighboring ICA as well as other buildings are in jeopardy. Because CN VI may be stretched, abducens nerve 

palsy is common in those who have fractures in this location.1 

Fractures occurring at the posterior skull base are relatively infrequent; however, they can be recognized when patients 

exhibit deficiencies in various cranial nerves.13 Fractures of the jugular foramen that manifest with deficits in the 

lower cranial nerves have been documented in cases where there is an occipital bone fracture, leading to either direct 

nerve injury or delayed oedema caused by ischaemia.14 An occiput fracture induced by a significant blow to the head 

may sometimes traverse the temporal bone from the jugular foramen to the foramina spinosum and the foramen 

magnum. Injuries to structures that traverse a "true" foramen of the skull base are 15 times more likely to result from 

skull fractures than from a "false" foramen. “This is due to the fact that fractures are less likely to traverse a foramen 

that is formed between two adjacent bones unless there is a considerable blunt force trauma to the area that affects 

multiple bones. Consequently, the neurovascular structures encompassed within these conduits are comparatively 

safe”.1 

DISORDERS OF BONE AND CARTILAGE IN HUMAN HEAD 

“Paget's disease (PD) is a chronic skeletal disorder that has the potential to harm the cranial bones and stands out for 

having an accelerated rate of cellular turnover”.16 The thickening of the skull, whether localized or widespread, along 

with the presence of osteoporotic lesions in scattered areas, are frequently observed symptoms of Parkinson's disease 

in the cranial region.17 Hearing loss has been identified as the predominant neurological symptom associated with 

sclerosis.18 The observed phenomenon can be attributed to a reduction in bone mineral density within the cochlear 

capsule as opposed to a constriction of the internal auditory meatus (stenosis). As far as current knowledge is 

concerned, there have been no reported instances of foramina constriction in the skull caused by Parkinson's disease 

being deemed "false". The occurrence of neuropathy in association with optic canal sclerosis.19 

“Considering that intramembranous and endochondral ossification processes contribute to the development of "true" 

and "false" foramina, it appears improbable that cartilaginous disorders would exhibit a selective impact on either 

type of foramen”.1  For instance, Foramenaga's disease (PD) is a persistent skeletal ailment distinguished by an 

overabundance of cellular regeneration, which could potentially impact the cranial bones.16 Achondroplasia is a 

medical condition that hinders the complete ossification of cartilage. The thickening of the skull in localized or 

widespread areas and the presence of osteoporotic lesions in scattered regions are frequently observed symptoms of 

Parkinson's disease in the skull.17 Hearing loss is the prevailing neurological symptom linked with sclerosis.18 “The 

observed phenomenon can be attributed to a reduction in bone mineral density within the cochlear capsule as opposed 

to a constriction of the internal auditory meatus (stenosis). To the best of our knowledge, there have been no reported 

instances of foramina constriction in the skull caused by Parkinson's disease that have been deemed "false". 

Nevertheless, there have been reports of neuropathy linked to optic canal sclerosis”.19 

CONCLUSION 

Through our research, we try to provide a comprehensive description of all the openings in the human skull (cranial 

foramina). These foramina may not be a perfect match to the true neurovascular pathways formed inside a single bone, 

but they do resemble them. There is still much to learn about the developmental variations between the two foramina, 

anatomical alterations, and distinct processes for skull base fracture. However, with continued research, we can gain 

a better understanding of these factors and their clinical implications. 
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