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BACKGROUND  Endoscopic third ventriculostomy (ETV) is an effective procedure for the treatment of triventriculomegaly associated with aqueductal 
stenosis. However, some patients can develop severe and symptomatic intracranial pressure (ICP) elevations in the immediate postoperative period 
that can be monitored and treated with external ventricular drain (EVD) placement and controlled cerebrospinal fluid (CSF) diversion until the ICP 
normalizes and symptoms resolve.
OBSERVATIONS  The authors describe the case of a 39-year-old male who underwent ETV and intraoperative EVD placement for obstructive 
hydrocephalus associated with aqueductal stenosis. The patient was noted to have sustained ICP elevations in the immediate perioperative period 
but ultimately experienced a successful clinical outcome without requiring a ventriculoperitoneal shunt.
LESSONS  Significant sustained ICP elevations in the immediate postoperative period following ETV can occur and may indicate a prolonged 
adjustment period. These elevations can be tolerated if the patient’s symptoms and ICP are well controlled, with temporary external CSF diversion if 
the patient becomes symptomatic, as the ICP will likely normalize with a reassuring clinical outcome.
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Endoscopic third ventriculostomy (ETV) is a well-established 
procedure for the treatment of triventriculomegaly associated with 
aqueductal stenosis. ETV is preferred over ventriculoperitoneal shunt 
placement for aqueductal stenosis, as it avoids the shunt-associated 
risks of mechanical failure, shunt infection, and overdrainage.1  Lam 
et  al. and Isaacs et  al. have shown that ETV is effective in the 
adult population, demonstrating success rates of 74.7% and 87%, 
respectively.2,3

In patients who have undergone ETV, elevated intracranial pres-
sure (ICP) can occur postoperatively without clinical symptoms.3–13 
Normal ICP is generally considered to range from approximately 0 to 
20 mm Hg; however, in chronic hydrocephalus, some individuals can 
exhibit elevated ICP and remain asymptomatic.14 Physiologically, sig-
nificantly elevated and sustained ICP can cause a decrease in the 
cerebral perfusion pressure, potentially resulting in cerebral hypoper-
fusion. This effect has been well documented in the acute setting of 
severe traumatic brain injury.15–17

Following ETV, some authors suggest intraoperative external ven-
tricular drain (EVD) placement for postoperative ICP measurements. 
Normal ICP levels following ETV are reassuring and suggestive of 
a successful procedure. However, high sustained ICPs can also 

be seen during this period, and appropriate management remains 
unclear.5,7,8,12,13 Bellotti et  al. have described an “adaptation period” 
following successful ETV, whereby an EVD placed following success-
ful ETV with elevated ICP must be kept closed for the fenestration to 
mature.5 During this prolonged adjustment period, it may be important 
to allow sustained ICP elevations to ensure patency of the fenestration 
with controlled cerebrospinal fluid (CSF) drainage only if the patient 
becomes severely symptomatic. The time line for this period is not well 
established, but the current literature indicates that it can last several 
days to weeks.

We describe the case of a 39-year-old male who underwent ETV 
for obstructive hydrocephalus associated with aqueductal stenosis 
and who was noted to have elevated ICP in the immediate postoper-
ative course but ultimately experienced a successful clinical outcome 
without requiring a ventriculoperitoneal shunt.

Illustrative Case
A 39-year-old male with no significant past medical history pre-

sented with an approximately 1-year history of progressive headaches 
accompanied by nausea and emesis. The patient exhibited an intact 
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neurological examination, and head CT revealed triventriculomeg-
aly with enlargement of the lateral and third ventricles, indicative of 
obstructive hydrocephalus. Brain magnetic resonance imaging (MRI) 
with and without contrast demonstrated aqueductal stenosis as the 
etiology of the triventriculomegaly (Fig. 1).

Given these clinical and radiographic findings, an ETV was recom-
mended. The procedure was performed via a right frontal approach 
with a single burr hole, utilizing a neuroendoscope placed into the ven-
tricular system under optical neuronavigation. The third ventriculos-
tomy was initiated using a blunt probe, followed by serial dilation with a 
0.2-mL Fogarty balloon. Pulsatile CSF flow was observed through the 
fenestration, and an EVD was placed under direct visualization into 
the lateral ventricles for postoperative ICP monitoring and possible 
CSF drainage (Fig. 2).

On the first 2 postoperative days, the patient remained neu-
rologically intact on examination but experienced periodic severe 
headaches accompanied by nausea and emesis. The ICPs during 
this period were predominantly in the 20– to40–mm Hg range, with 
transient and sustained spikes as high as 70 mm Hg. To alleviate the 
patient’s symptoms during this initial adjustment period, 5 mL of CSF 
was drained intermittently if the patient’s symptoms were accompa-
nied by sustained and significantly elevated ICP spikes. On postop-
erative day 3, the EVD was opened at 30 cm H2O due to the patient’s 
symptoms, which were noted to improve with the resolution of nausea 
and emesis, as well as improvement in his headaches. A slow EVD 
weaning process was initiated on postoperative day 4, and the EVD 
was opened at 30 cm H2O every other hour for 24 hours followed 
by a gradual increase in the time of EVD closure (Table 1). On post-
operative day 10, the EVD was opened once every 12 hours, and 
the patient’s only complaint was mild headaches. The EVD was then 
clamped, with monitoring of the patient’s symptoms and ICP. After the 
patient remained asymptomatic and ICPs remained within normal lim-
its for 24 hours, the EVD was removed on postoperative day 11. Given 
the significant improvement in the patient’s symptoms, he was dis-
charged from the hospital in stable condition on postoperative day 13.

At the 1-month postoperative follow-up, the patient reported some 
mild intermittent headaches, with subsequent complete resolution 
of his headaches at 2 months. At the 2-year follow-up, the patient 
remained asymptomatic, and brain MRI showed resolution of the ven-
triculomegaly and a patent ventr​iculo​ciste​rnost​omy (Fig. 3).

Informed Consent
The necessary informed consent was obtained in this study.

Discussion
Observations

There is evidence to suggest that an “adaptation period” following 
successful ETV, during which monitoring of ICP and controlled CSF 
drainage if patients have sustained ICP elevations and are signifi-
cantly symptomatic, facilitates patient adjustment during the period of 
evolution of their CSF dynamics.5,18 The time line for this period is not 
well established. We describe the case of a 39-year-old male who 
underwent ETV and was noted to have elevated ICPs in the immedi-
ate postoperative period but ultimately experienced a successful clini-
cal outcome.

Several authors have discussed transient sustained ICP eleva-
tions following successful ETV, with some values exceeding 60 mm 
Hg in the postoperative period. It is evident that the absolute ICP 
measurements are not the sole factors dictating clinical management. 
Patients with chronic compensated obstructive hydrocephalus and 

FIG. 1. Preoperative coronal and sagittal postcontrast T1-weighted MRI 
sequences demonstrating triventriculomegaly (left) and aqueductal 
stenosis from a web (right).

FIG. 2. Immediately postoperative sagittal T2-weighted MRI sequence 
demonstrating a large flow void (arrow) through the floor of the third 
ventricle, indicating a patent fenestration with appropriate CSF flow.

FIG. 3. Two-year postoperative coronal and sagittal postcontrast 
T1-​weighted MRI sequences demonstrating significantly improved 
triventriculomegaly (left) and unchanged aqueductal stenosis from a 
web (right) in comparison to preoperative images in Fig. 1.
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long-standing ICP elevations can exhibit normal neurological exami-
nation findings with a low likelihood of acute decompensation, which is 
commonly observed in the perioperative adaptation period. A plausible 
hypothesis for this mechanism is that changes in the amount of inter-
stitial fluid secreted by the brain will counteract high CSF pressures, 
which, combined with rapid CSF and interstitial fluid absorption, will 
allow cerebral blood flow to remain relatively normal.16

Management of extreme sustained ICP elevations following suc-
cessful ETV remains controversial, with some authors advocating for 
either EVD or Rickham reservoir placement at the time of surgery, and 
others advocating for a lumbar puncture if patients become symptom-
atic. The precise mechanism of ICP elevations following successful 
ETV is not well understood. One plausible theory is that patients with 
long-standing CSF outflow obstruction exhibit delayed reopening of 
the subarachnoid spaces after alternative CSF outflow is established 
following long-standing obstruction.18 This transient ICP increase, gen-
erally most pronounced in the first few days after the procedure, is 
referred to as “transient intracranial hypertension,” as the ICP eleva-
tions are generally short-lived.18

Intraoperative EVD placement is commonly performed for patients 
undergoing ETV, as it enables clinicians to continuously monitor pres-
sures and drain CSF if needed.6 Other authors have advocated for 
lumbar puncture, as it allows for rapid ICP normalization and symp-
tom relief following significant elevations.7 However, authors arguing 
against EVD placement with continuous monitoring of ICP suggest that 
the approach provides no benefit in determining procedure success.12 
If CSF drainage is utilized following an ETV, it must be performed 
carefully, as excessive drainage can lead to fenestration closure, 
ETV failure, and the need for ventriculoperitoneal shunt placement.1 
Ultimately, the patient’s clinical presentation should dictate manage-
ment in the immediate postoperative period, and procedural success 
cannot reliably be determined for a few weeks postprocedure, as it 
takes several days for the adaptation of CSF dynamics. This is often 
the case in patients with chronic compensated hydrocephalus; there-
fore, routine follow-up imaging to assess changes in ventricular caliber 
can potentially be delayed for 6–8 weeks.5,18

The patient’s neurological examination and symptoms ultimately 
take precedence over ICP measurements in the postoperative period 

following successful ETV in the presence of a CSF drainage device 
when determining how much fluid to drain. Patients who become 
symptomatic with sustained ICP elevations during this adjustment 
period benefit from controlled CSF drainage and a prolonged EVD 
wean to assist with the maturation of the fenestration and the evolution 
of CSF dynamics.5,7,8,12,13

Lessons
Managing ICP elevations following successful ETV remains a con-

troversial topic. In our study, we illustrate a case with extreme ICP 
elevations in the postoperative period, reaching as high as 72 mm 
Hg, despite a reassuring neurological examination and an excellent 
clinical outcome. Sustained ICP elevations in the immediate postop-
erative period with an EVD in place can be tolerated if the patient is 
clinically well, with temporary controlled CSF drainage performed if 
the patient becomes symptomatic. Ultimately, caution and patience 
should be exercised during this period, as ICP will likely normalize with 
a reassuring clinical outcome. Although this report details the findings 
of one patient, we believe it is strong proof of concept that the clini-
cal picture, rather than ICP measurements alone, should drive patient 
management. Further studies are needed to understand the optimal 
management of elevated ICP after ETV.
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