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 The Skull & The Eye
Clinical Notes

CLINICAL NOTES - Part 2
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Clinical Features of the Neonatal Skull:
◙ Fontanelles:- 

· Palpation of the fontanelles enable the   physician to determine:
· The progress of growth in the surrounding bones

· The degree of hydration of the baby (e.g., if the fontanelles are depressed bellow the surface, the baby is dehydrated)

· The state of the intracranial pressure ( a bulging frontanelle indicates raised intracranial pressure)
· Sample of cerebrospinal fluid (CSF) can be obtained by passing a long needle obliquely through the anterior fontanelle into the subarachnoid space or even into the lateral ventricle.
· Clinically, it is usually not possible to palpate the anterior fontanelle after 18 months, because the fontal and parietal bones have enlarged to close the gap.
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◙ Tympanic membrane:-
· At birth, the tympanic membrane faces more downward and less laterally than in maturity, when examined with the otoscope it therefore lies more obliquely in the infant than in the adult.
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◙ Forceps delivery and the facial nerve:-
· In the newborn infant, the mastoid process is not developed, and the facial nerve, as it emerges from the stylomastoid foramen, is close to the surface. Thus it can be damaged by forceps in a difficult delivery.
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Fracture of the Skull:
· Difference Between the Adult and Infant Skull:

» Adult Skull:- 

· Like an eggshell in that it possesses a certain limited resilience beyond which it splinters.

· The inner table of the skull is particularly brittle.

· Sutural ligaments begin to ossify during middle age.

» Infant Skull:-
· Like table-tennis ball in that a localized blow produces a depression without splintering.

· The bones are more resilient 

· They are separated by fibrous sutural ligaments
· Common in the adult.
· Type of the fracture that occurs in the skull depend on:
· Age of the patient.
· Severity of the blow.
· The area of the skull receiving the trauma.
	( Fracture in infants
	( Fracture in adults

	E.g., Pond fracture 
	Most of the fractures are linear.
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Fracture of the anterior cranial fossa:- 
· The cribriform plate of the ethmoid bone may be damaged. 
· This usually resulting in tearing of the overlying meninges and underlying mucoperosteum. 

· The patient will have bleeding from the nose (epistaxis) and leakage of CSF into the nose (cerebrospinal rhinorrhea).
· [image: image13.jpg]


Fracture involving the orbital plate of the frontal bone result in hemorrhage beneath the conjunctiva and into the orbital cavity, causing exophthalmos.

· The frontal air sinus may b involved, with hemorrhage into the nose. 
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Fracture of the middle cranial fossa:- 
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Are common, because this is the weakest part of the base of the skull and this weakness caused by the presence of numerous foramina and canals in this region; the cavities of the middle ear and the sphenoid air sinuses are particularly vulnerable.
· The leakage of CSF and blood from the external auditory meatus is common.
· The 7th and 8th cranial nerves may be involved as they pass through the petrous part of the temporal bone.

· The 3rd, 4th, and 6th cranial nerves may be damaged if the lateral wall of the cavernous sinus is torn. Blood and cerebrospinal fluid may leak into the sphenoidal air sinuses and then into the nose.
· [image: image17.jpg]The dura-arachnoid junction or interface (“subdural space”)

Leptomeningitis

Leptomeningitis is an inflammation of the leptomeninges
resulting from pathogenic micro-organisms. The infection
and inflammation are usually confined to the subarach-
noid space and the pia-arachnoid (Miller and Jubelt,
1995). The bacteria may enter the subarachnoid space
through the blood (septicemia—blood poisoning”) or
spread from an infection of the heart, lungs, or other vis-
cera. Micro-organisms may also enter the subarachnoid
space from a compound skull fracture or a fracture
through the nasal sinuses. Acute purulent meningitis can re-
sult from infection with almost any pathogenic bacteria
(e.g., meningococcal meningitis). Inflammation of the
meninges consisting of or associated with pus is called pu-
rulent meningitis.

Head Injuries and Intracranial
Hemorrhage

Extradural or epidural hemorrhage is [thquyin origin.
Blood from torn branches of a middle meningeal artery col-
lects between the external periosteal layer of the dura and
the calvaria—usually following a blow to the head—and
forms an extradural or epidural hematoma. Typically, a bricf
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concussion (loss of consciousness) occurs, follow
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(profound unconsciousness) occur. Compresst
brain occurs as the blood mass increases, necessita
uation of the blood and occlusion of the bleeding

A dural border hematoma is classically called
hematoma; however, this is a misnomer because
naturally occurring space at the dura-arachnoid j
“Hematomas at this junction are usually caused:
travasated blood that splits open the dural bor
layer. This blood does not collect within preexis
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(Haines, 1997). Dural border hemorrhage usually e
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gotten. Displacement of the brain is greatest in
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Fracture of the posterior cranial fossa:-
· [image: image18.png]


Blood may escape into the nape of the neck deep to the postvertebral muscles in this fracture. Then, it tracks between the muscles and appears in the posterior triangle close to the mastoid. The mucous membrane of the roof of the nasopharynx may be torn and blood may escape there.

· The 9th, 10th, and 11th cranial nerves may be damaged in the fracture of the jugular foramen.
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Intracranial Hemorrhage:

· May result from trauma or cerebral vascular lesion:
· [image: image20.jpg]


Subdural Hemorrhage:- 
· It is produced by a sudden minor blow on the front or back of the head.

· It results from tearing of the superior cerebral veins at their entry to the superior sagittal sinus.
· Blood begins to accumulate in the potential space between the dura and arachnoid.

· In about half the cases the condition is bilateral.
· The clinical condition can be acute or chronic:
· Acute case:

· A rise in the intrathoracic pressure (e.g vomiting) will cause rapid increase in the size of the subdural clot and so causes acute symptoms.
· Chronic case 

· The small blood clot will attract fluid by osmosis and it will forms a hemorrhagic cyst which produces pressure symptoms. 

► In both cases the blood clot must be removed through burr hole in skull.
· [image: image21.jpg]Pituitary Tumor
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Subarachnoid Hemorrhage 
· It results from rupture of a congenital aneurysm or angioma. 

» The symptoms are sudden and are:
· Severe headche.

· Stiffness of the neck.

· Loss of consciousness.
· Extradural Hemorrhage 
· Mostly it results from injury of the anterior division of the middle meningeal artery.

· The arterial or venous injury is especially liable to occur if the artery and vein enter a bony canal in the anterioinferior portion of the parietal bone.

· Bleeding occurs and it strips the meningeal layer of the dura from the inner (internal) surface of the skull.

· The intracranial pressure increases and the blood clot exerts local pressure on the underlying motor area of the brain.

· The blood may pass outward to form a soft swelling under the temporalis muscle.
· Cerebral Hemorrhage
· Generally it is caused by rupture of a branch of the middle cerebral artery (lenticulostriate artery).

· The hemorrhage presses on vital fibers of the internal capsule.
» It is manifested by:
· Immediate loss of consciousness.

· Hemiplegia of the opposite side of the body.
Hypophyseal Enlargement and the Optic Chiasma:
· The pituitary is located in the bony sella. So, any enlargement causes it to expand superiorly.
· A pituitary tumor classically pushes the diaphragma sella upward and causes pressure on the optic chiasma. 
· This results in interference with the function of the nerve fibers crossing in the chiasma ( from inner quadrants of the retina), and the patient present with bitemporal hemianapia (The loss of peripheral vision in both eyes is called bitemporal hemianopia.). 
· Further expansion of the pituitary tumor causes erosion of the body of the sphenoid bone.





Eye Trauma: 
· Although the eyeball is well protected by the surrounding bony orbit, it is protected anteriorly only from large objects, such as tennis ball, which tend to strike the orbital margin but not the globe. 
· The bony orbit provides no protection from small objects, such as golf balls, which can cause serve damage to the eye. 
· Careful examination of the eyeball relative to the orbital margins shows that it is least protected from lateral side.



Blow-Out Fracture:
· Blow-out fracture of the orbital floor involving the maxillary sinus commonly occurs as a result of blunt force to the face. 
· If the force is applied to the eye, the orbital fat explodes inferiorly into the maxillary sinus, fracturing the orbital floor. 
· Not only can blow-out fractures causes displacement of the eyeball, with resulting symptoms of double vision (diplopa), but also the fracture can injury the infraorbital nerve, producing loss of sensation of the skin of the check and the gum on that side.
· Entrapment of the inferior rectus muscle in the fracture may limit upward gaze.


Strabismus:

· Strabismus is a condition where the eyes do not look in the same direction. That is, when one eye looks straight ahead the other eye is pointing inwards, outward, up or down.
· Many cases of strabismus are nonparalytic and are caused by an imbalance in the action of opposing muscles. 
· This type of strabismus is known as concomitant strabismus and is common in infancy.
Paris as seen with full visual fields
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