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Background
Postoperative intracranial hypotension-associated venous
congestion (PIHV), previously termed pseudohypoxic
brain swelling, is a rapid, severe, and potentially fatal
postoperative complication which has been reported as a
result of rapid cerebrospinal fluid (CSF) loss through
subgaleal or subfascial suction drainage. A number of
reports describing PIHV have been published in recent
years, but few detail treatment attempts and outcomes.
We describe two cases of PIHV, the treatment methods
utilized, and their respective outcomes.

Indications
Unexpected postoperative deterioration of consciousness;
neuroradiological changes in the basal ganglia, thalamus,
brainstem, and cerebellum resembling the radiological
presentation of hypoxic brain damage; and cerebral
arteries and veins that remain angiographically intact with
possible neuroimaging signs suggesting intracranial
hypotension.

Figure 1

Case 1. CT showing diffuse brain swelling and density

changes in the basal ganglia, thalamus, brainstem, and

cerebellum mimicking cerebral hypoxia. Pneumocephalus

(a) is visible beneath the bone graft and midline shift (b) is

noted. A small hyperdense area (a) is seen in the right

temporal lobe, consistent with acute intraoperative

hematoma, and mild hyperdensity is seen over the

cerebellar tentorium.

Figure 2

Case 1. Postoperative CT angiography showing an intact

and unoccluded Willis Polygon except for a preexisting

MCA thrombosis.

Figure 3

Case 2. CT showing diffuse brain swelling following

resection of a glioma.

Pathophysiology
CSF hypovolemia -> IC volume compensation by venous
blood -> venous congestion ~> venous infarction
concomitant with vasogenic/cytotoxic edema

Treatment
PIHV was successfully reversed in Case 2 with cessation
of drainage and administration of osmotherapy (mannitol)
in combination with a loop diuretic (furosemide) and 30°
head elevation. The patient made a full recovery with no
permanent neurological deficits. Case 1 was treated with
hypertonic saline solution and corticosteroids for

subsequent vasogenic edema. These treatments failed to
significantly reduce the level of edema and the patient died
48 hours after surgery. Hyperventilation or induced
hypothermia was not attempted.

Figure 4

Placement of a subgaleal drain with a preexisting

ventriculoperitoneal shunt.

Conclusions
PIHV is a serious operative complication that should be
considered when applying wound vacuum drainage. As this
phenomenon is only beginning to emerge in literature,
further study is necessary to study specified treatment
successes. The use of thrombolytic and/or anticoagulant
therapy in combination with osmotherapy should be
evaluated for patients with demonstrated venous infarction
where decompressive craniotomy is not anticipated.
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