
Purpose: To describe an episode of acute jugular venous desat-
uration during intraoperative rupture of a cerebral aneurysm.

Clinical features: A 57-yr-old patient was scheduled for clip-
ping of a large unruptured basilar tip aneurysm. Abrupt bulging 
of the brain was observed after bone flap removal, but before 
dura was opened. This was associated with concurrent devel-
opment of systemic hypertension to 200/120 mmHg and jugular 
venous bulb (SjvO2) desaturation to 13%. Rupture of aneurysm 
was confirmed by frank blood in cerebrospinal fluid drainage 
from the lumbar subarachnoid catheter. 

Conclusions: Abrupt SjvO2 desaturation prior to dural opening 
may suggest an acute increase in intracranial pressure, which in 
our case followed aneurysmal rupture; the systemic response 
to increased intracranial pressure (Cushing’s response) may be 
ineffective in maintaining cerebral perfusion.

Objectif : Décrire un épisode de désaturation aiguë de la veine ju- 
gulaire pendant la rupture peropératoire d’un anévrysme cérébral.

Éléments cliniques : Un patient de 57 ans devait subir la ligature 
d’un important anévrysme non rupturé de la pointe basilaire. Un 
bombement soudain du cerveau a été observé après le retrait du 
volet osseux mais avant l’ouverture de la dure-mère. Une hyperten-
sion générale à 200/120 mmHg s’est développée concurremment 
ainsi qu’une désaturation à 13 % du golfe de la jugulaire (SjvO2). 
La rupture de l’anévrysme a été confirmée par la présence franche 
de sang dans le liquide céphalo-rachidien décelée par le cathéter 
lombaire sous-arachnoïdien.

Conclusion : La désaturation soudaine de la SjvO2 avant l’ouverture 
de la dure-mère peut évoquer une hausse soudaine de la pression 
intracrânienne, faisant suite à une rupture anévrysmale ; la réponse 

généralisée à l’hypertension intracrânienne (réaction de Cushing) 
peut être inefficace à maintenir la perfusion cérébrale.

MONITORING of jugular venous bulb 
saturation (SjvO2) has been shown to 
be helpful in neurosurgical anesthesia.1 
In this report, we present a case of 

acute jugular bulb desaturation associated with intra-
operative aneurysmal rupture. Rupture of aneurysm 
occurred before dura was opened, and this was associ-
ated with the development of systemic hypertension 
and temporary profound SjvO2 desaturation. This was 
accompanied with the classic Cushing response. The 
physiological aspects of Cushing response and the 
clinical applications of intraoperative continuous SjvO2  
monitoring are discussed. 

Case report 
According to institutional guidelines, case reports 
do not require approval from Institutional Review 
Board. 

A 56-yr-old male with a past medical history of 
stable coronary artery disease, hypertension, and 
heavy smoking, was transferred to our hospital for 
investigation of subarachnoid hemorrhage. Computed 
tomography of head was negative for subarachnoid 
hemorrhage, but angiography revealed a large aneu-
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tension has been described to be a result of the reflex 
increase of catecholamine secretion,6–8 and a result of 
the sympathetic overactivity due to brainstem com-
pression,9 or due to craniocaudal ischemia.10–13 Some 
animal studies suggest Cushing’s response is a late 
feature, when ICP approaches mean arterial pressure, 
signalling breakdown of cerebral autoregulation.14-17 In 
this situation, hypertension leads to further increase of 
ICP, adversely influencing cerebral perfusion.14-17 It is 
likely that both the level of maximal ICP, and the rate 
of ICP change influence the hemodynamic response. 
Animal studies showed “classic” Cushing’s response to 
be apparent and beneficial to CPP only with gradual 
increases in ICP, with maximal ICP staying within the 
limits of cerebral autoregulation.13,18 In our case, the 
sudden occurrence of tense dura and appearance of the 
bright blood from the lumbar subarachnoid catheter 
confirmed the diagnosis of aneurysmal rupture. In 
centres where subarachnoid catheters are not placed 
routinely, the sudden and severe SjvO2 desaturation may 
facilitate the diagnosis of aneurysmal rupture. Although 
the cranium was open, the acute profound fall of SjvO2 
indicated a rapid extreme cerebral hypoperfusion sec-
ondary to increased “intraparenchymal pressure”. This 
is the first time jugular desaturation has been recorded 
during acute aneurysmal rupture accompanied by the 
Cushing response. Although the increase in systemic 
blood pressure represents a compensatory mechanism 
to maintain CPP, the severe jugular venous desatura-
tion in our case suggests that 1) there was cortical 
cerebral ischemia, 2) the Cushing response may be an 
ineffective compensatory mechanism.

Although not essential in routine clinical practice, 
the presence of SjvO2 monitoring in our case facilitated 
the perioperative management of unexpected aneurys-
mal rupture, and provided some insight regarding the 
mechanism and efficacy of the Cushing response.
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