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FIGURE 19.1 Anatomy of coma. Classic brain lesions that cause coma mclude those located diffuse
bihemispheric (A). diencephalic (B). paramedian caudal midbrain and caudal diencephalic (C). high
pontine and lower midbram paramedian tegmental regions (D). and pontine (E). (From Posner JB. Saper
CB. Scliff ND. Claassen I. Plum and Posner s Diagnosis and Treament of Stupor and Coma. 5th
ed. New York. NY: Oxford University Press: 2019.)
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TABLE 19.3 Herniation Syndromes

Types Mechanism of He rniation/Complications
Subfalcine * Mechanism: lateral shiftng displacement of the bram by a
compartmentalized hemispheric mass lesion at the level of the ventricles or
above
= Classic causes: malionant MCA infarction, acute subdural or epidural
hematoma
= Imagmg: midime shift with vicl of the per phalic
cisterns
= Clmnical: ¢ k 11 mg to bilateral motor posturing

and coma, with late mpsilateral CN III palsy due fo stretchmg of the
oculomotor nerve
* Compli delayed ipsik 1 ACA pericallosal ion due to

compression agamst the falx

Central * Mechanism: downward displacement of the bram by a bilateral
rial 1p ial mass lesion, with craniocaudal pressure on diencephalon with
downward displacement
= Classic causes: massive bilateral mtraventricular hemorrhage leading to
acute obstructive hydrocephalus, massive global cerebral edema
« Imagmg: bilateral loss of the perimesencephalic cisterns and downward
displacement of the midbram tectum mto the posterior fossa
* Clinical: early Parinaud syndrome (loss of upgaze and convergence,
retraction gmus) followed by dal loss of bramstem reflexes
associated with progression from decorticate to decerebrate posturmg
= Comphcations: stretching of small penetrating vessels leadmg to diencephalic
and bramstem mfarction, sometimes pituttary damage
= Less commeon dorsal pressure leadmg to Parmaud syndrome (lmitation of
upward eye movements, usually with impairment of pupillary light reflex and
difficulty with convergence)

Uncal transtentorial

.

Mechansm: displacement of medial temporal lobe over free tentorial edge

by a temporal lobe mass lesion or during the late stages of lateral and

downward herniation

+ Classic causes: ntracerebral mass lesions, for example, ntracerebral
hematoma, subdural hematoma, brain tumor

+ Imagmg: prominent medial displacement of the uncus mto the tentorial notch

Clinical: early psilateral dilated pupil due to CN III compression and

ipsilateral or 1 hemiparesis/posturing

+ Complications: trappmg of the contralateral lateral ventricle due to

compression of the third ventricle and aqueduct; compression of posterior

cerebral arteries with resultant nfarction

.

Tonsillar * M displ of bellar tonsils into the foramen magmum —
compression of medulla and fourth ventricle

= Classic cause: acute cerebellar ICH or rapidly expandmg tumor

* Imagmg: herniation of cerebellar tonsils into the foramen magnum at level of
the medulla

= Clnical: mpaired respiratory and cardiac function. neck stiffness. flaccid
paralysis, and coma

= Complicat; dary hydrocephalus due to obstruction of
the fourth ventricle

Upward herniation = Mechanisms: displacement of superior cerebellar vermis upward leading to

conp of dorsal phalon, blood vessels, and aqueduct

= Classic cause: acute cerebellar ICH or rapidly expanding tumor

= Imagmg: cerebellar mass lesion with effacement of quadrigeminal cistern
and upward displacement of midbrain tectum

= Clmical mpamred consciousness, loss of pupillary and oculocephalic reflexes

= Compli d: k ive hydrocephalus due to obstruction of
the cerebral aqueduct

Abbreviations: ACA, anterior cerebral artery; CN, cranial nerve; ICH, intracranial hemorrhage;
MCA, middle cerebral artery.
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