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INTRODUCTION
Pineal tumors are uncommon tumors that affect 1% of adults, with germinoma accounting for 
up to half of all cases. ey cause symptoms of increased intracranial pressure due to obstructive 
hydrocephalus, as well as endocrine abnormalities and parinaud syndrome.[3]

Early treatment usually includes a combination of endoscopic third ventriculostomy (ETV) and, 
if possible, tumor biopsy to relieve the associated hydrocephalus and obtain a tissue diagnosis. 

ABSTRACT
Background: Pineal tumors are uncommon tumors that affect <1% of adults, with 50% of them being germinomas. 
A combination of endoscopic third ventriculostomy (ETV) and tumor biopsy is usually used. Cerebral vasospasm 
in association with aneurysmal subarachnoid hemorrhage (aSAH) has been extensively studied. However, at least 
according to the research, this is not the case in intraventricular hemorrhage (IVH) cases. We present a case with 
two distinct findings: (1) an unexpected large IVH following the removal of an external ventricular drain (EVD) 
in a patient who had undergone ETV and tumor biopsy, resulting in severe clinical vasospasm and (2) incidental 
pineal region germinoma regression on follow-up magnetic resonance imaging (MRI) without any prior adjuvant 
chemoradiation to explain such regression.

Case Description: e authors describe an 18-year-old male patient who had a routine, uneventful combined 
ETV and tumor biopsy, as well as the placement of an EVD. Histopathological examination revealed germinoma. 
His postoperative course was complicated by IVH after EVD removal, which resulted in clinical vasospasm. 
Without any prior adjuvant chemoradiation, follow-up MRI of the b rain revealed a significant reduction in the 
size of the germinoma as well as reconstitution of the patency of the previously obstructed aqueduct of Sylvius.

Conclusion: e take-home message from this case is that in the case of postoperative clinical deterioration in 
a patient with concurrent IVH and ETV, a high index of suspicion for vasospasm is required, as this may allow 
a significant amount of blood to pass down to the basal cisterns. Early detection and management of clinical 
vasospasm are critical for a better neurological outcome. Furthermore, unexpected tumor size changes can occur 
due to a variety of factors, so recent preoperative MRI of the brain should be obtained in the lead-up to surgery, 
and postoperative computed tomography should be used sparingly to avoid radiation-related tumor changes.
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An external ventricular drain (EVD) is usually placed at 
the end of the procedure as a precautionary measure.[15] 
Complications of EVDs include bleeding (0–40%), catheter 
misplacement (30%), and infection (30%).[6] e risk of 
hemorrhage is increased not only by multiple attempts at 
ventricular catheter insertion and low platelets but it can 
also occur after the EVD is removed, a finding is common in 
clinical practice but underreported in the literature.[13]

Cerebral vasospasm is a clinical entity that can occur 
anywhere from the third to the 21st  day after aneurysmal 
subarachnoid hemorrhage (aSAH). It can cause severe 
ischemic brain injury, significant morbidity, and a poor 
outcome if not detected early.[10] Cerebral vasospasm is 
related to the amount of blood or its products present in the 
subarachnoid space near large cerebral vessels.[2,4]

We present the management of a case of pineal region 
germinoma that included two unusual events: an unexpected 
large intraventricular hemorrhage (IVH) following EVD 
removal in a patient who underwent a successful ETV, 
resulting in a debilitating clinical vasospasm, and a later 
significant regression in the size of the pineal region 
germinoma with no adjuvant chemoradiation given during 
the patient’s hospital stay.

CASE PRESENTATION

We present the case of an 18-year-old male patient who 
presented to our emergency department after experiencing 
progressive headaches for 10 days. e headache was associated 
with nausea, vomiting, and diplopia. He was conscious and 
alert at the time of his initial assessment, with a Glasgow 
Coma Score (GCS) of 15/15. He was ambulating normally 
but was ataxic on his right side. Fundoscopic examination 
revealed bilateral papilledema and impaired upward gaze, 
indicating parinaud syndrome. His laboratory results were 
within normal ranges. His magnetic resonance imaging (MRI) 
brain [Figure  1] revealed obstructive hydrocephalus caused 
by a pineal region mass. e patient underwent an uneventful 
ETV, tumor biopsy, and EVD insertion. e histopathological 
analysis was conclusive of germinoma.

His immediate postoperative noncontrast computed 
tomography (CT) of the brain [Figure 2] revealed only a trace 
amount of intraventricular blood in the occipital horns due to 
surgical biopsy. In our institution, immediate postoperative 
CT scans are routinely ordered following any cranial case to 
predict any early complications such as hematoma or brain 
edema and to assess catheter ventricular placement even in 
the absence of clinical indications or surgical complications.

From day 1 to day 7 of his ICU stay, the patient was 
given small dose prophylactic heparin to prevent venous 
thromboembolism. Our hospital requires all hospitalized 
surgical adult patients with limited mobility to be placed on 

thromboprophylaxis if no strong major contraindications are 
seen from prospective of the treating team’s perspective.

is prophylactic heparin was stopped indefinitely shortly 
before the EVD was scheduled to be removed on day  7, 
and the patient was then free to ambulate. e first 7 
postoperative days were uneventful; at the time of EVD 
removal, the cerebrospinal fluid (CSF) in the collecting EVD 
chamber was clear, with no blood to suggest an IVH.

Figure  2: Noncontrast CT axial cuts performed day 1 after 
the ETV and tumor biopsy shows small expected IVH in 
the occipital horns bilaterally. e tip of the EVD is seen in 
the third ventricle, and the basal cisterns are free of blood. 
ETV:   Endoscopic third ventriculostomy, EVD: External ventricular drain, 
IVH: Intraventricular hemorrhage.

Figure  1: Preoperative axial (a) and sagittal (b) T1-weighted 
MRI images with contrast enhancement show pineal region mass 
(germinoma) with mass effect on the brainstem, cerebellum, and 
compression on the aqueduct of Sylvius causing hydrocephalus.
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On the 1st post-EVD removal day, the patient complained of 
generalized neck pain and headache. A  repeated CT brain 
scan revealed a newly developed large IVH [Figure 3]. It was 
decided to replace the EVD and closely monitor patients 
in a neurointensive care unit. On day 17, despite the newly 
implanted EVD, the patient’s GCS dropped from 15 to 13/15, 
with the development of the left gaze preference, aphasia, 
and right-sided weakness (Frankel Grade C). An MRI brain 
revealed diffuse ischemic changes that were more pronounced 
in the territories of the left anterior cerebral artery and 
middle cerebral artery [Figure  4]. Following cerebral 
angiography, it was discovered that there was a severely 
reduced caliber of bilateral supraclinoid ICA, more on the 
left than the right [Figure 5]. Vasospasm was determined to 
be the cause. In the angiography suite, the patient had blood 
pressure augmentation and chemical angioplasty with 2.5 mg 
of nimodipine administered intravenously. In addition, oral 
nimodipine was given for up to 3 weeks. e patient was in 
the neurointensive care unit for a total of 3 weeks.

In addition, a follow-up MRI brain performed during 
the patient’s hospital stay also revealed an unexpected 
significant interval regression of the size of the germinoma. 
e Sylvius aqueduct’s patency was spontaneously restored 
and confirmed by MRI CSF flowmetry [Figure  6]. During 
his total inpatient stay of about 10  weeks, the patient did 
not receive any adjuvant chemotherapy or radiotherapy to 
explain the regression in the size of the germinoma, this was 
due to his poor performance status following the ischemic 
insult. ree months after being discharged from hospital, 
the patient received adjuvant chemoradiation. After 1 year of 
follow-up, the patient remained Frankel C, with only minor 
improvements in speech but significant difficulty in word 
finding.

DISCUSSION

We present a case of a young adult with a pineal region 
germinoma who received standard treatment, including 
endoscopic biopsy, ETV, and EVD insertion, but whose 
course was complicated by IVH, perimesencephalic cistern 
bleeding, and a devastating ischemic stroke caused by severe 
bilateral supraclinoid vasospasm. It is uncommon for an 
isolated IVH to result a full-blown clinically delayed cerebral 
ischemia. Mensin et al. reviewed 208 papers describing the 
outcomes of perimesencephalic hemorrhage, radiographic 
vasospasm was seen in only 9% of them and none of them 
had clinical DCI.[12] In contrast to vasospasm in aneurysmal 
SAH, which has a defined time frame of up to 3 weeks,[8,21] 
vasospasm in an isolated IVH has not been well studied.[8,21]

e incidence of vasospasm in IVH ranges from 5.6% to 
37%.[8,16] e age and volume of IVH both contribute to the 
development of vasospasm. It is postulated that younger 
adults seem more likely to develop vasospasm than the elderly, 

due to their better vasoreactivity and less atherosclerosis.[16] 
e mechanisms involved have not been fully elucidated. 
e normal physiological mechanisms and signaling 
molecules that regulate cerebral arterial diameter, however, 
are thought to be disrupted.[1] A common hypothesis is that 
heme products were redistributed into subarachnoid space. 
is process takes time and may explain why patients with 

Figure  4: Diffusion-weighted image and apparent diffusion 
coefficient (a and b, respectively) showing the presence of the left 
restricted diffusion in ACA/MCA territory suggestive of ischemic 
stroke. ACA: Anterior cerebral artery, MCA: Middle cerebral artery.
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Figure  3: Noncontrast axial (a and c), coronal (b), and sagittal 
(d) CT cuts done day 1 post-EVD removal showing a large IVH. 
Blood is seen in the track of EVD and descending through the 
ventriculostomy ostium into the perimesencephalic cistern 
(b and d). EVD: External ventricular drain, IVH: Intraventricular 
hemorrhage.
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IVH experience prolonged vasospasm.[5,8,16] An imbalance 
in the production of nitric oxide and endothelin has been 
specifically implicated.[18] Several case reports described 
vasospasm occurring in the setting of an isolated IVH caused 
by an arteriovenous malformation.[9,11,12,14,19,22] However, our 
literature search did not yield any publications describing 
vasospasm related to an isolated IVH in the setting of ETV.

Large IVH after the removal of a temporarily EVD is 
extremely rare. We still do not have enough evidence to 
determine the cause of our patient’s IVH. Our patient’s 
coagulation profile was within normal limits. Heparin 
prophylaxis was stopped before the EVD was scheduled to 
be removed. ere was no blood-tinged CSF in the EVD 
chamber, indicating intraventricular blood before EVD 
removal, and there was no resistance when it was removed. 
We agree Spennato et al. that the probable iatrogenic etiology 
of such bleeding was blood tracking along the path of catheter 
from the subgaleal space.[20] As seen in our patient’s CT brain, 
the catheter was adherent to the surrounding choroid plexus, 
ventricular walls, or brain parenchyma, with the epicenter 
of blood in the right lateral ventricle and a trace of blood 
seen along the track of the EVD. Gardner et al. examined 
188 patients for IVH caused by EVD placement or removal. 
He studied 188 EVD-related hemorrhages. irty-seven 
(19.7% of all EVDs) were linked to larger hemorrhages, but 
none was related to EVD removal, indicating a low incidence 
of hemorrhages after EVD removal.[7]

On the other hand, there was a significant reduction in the 
size of the germinoma seen on the patient’s MRI, almost 
by half, in the absence of definitive treatment in the form 
of adjuvant chemotherapy or radiotherapy. Although 
spontaneous regression of intracranial germinoma is rare, 
it has been described in the literature. Schipmann et al. 
discovered spontaneous regression occurred in 13  cases of 
pineal region masses, six of which had CNS germinoma, in a 
review of the literature. Diagnostic radiation therapy, steroid 
treatment, apoplexy, surgical trauma, and immunological 
mechanisms were the most frequently mentioned possible 
causes.[17] In our patients, we prefer diagnostic radiation as 
a plausible mechanism and, to a lesser extent, steroid use. 
During a 70-day period, our patient had multiple CT head 
images (n = 19) and one cerebral angiography, and he was on 
steroid treatment for a short perioperative course.

CONCLUSION

e take-home message from this case is that in the case 
of postoperative clinical deterioration of a patient with 
concurrent IVH  and  ETV, a high index of suspicion for 
vasospasm is required, as this may allow a significant amount 
of blood to pass down to the basal cisterns. Early detection 
and management of clinical vasospasm are important 

Figure 6: Sagittal T1-weighted images postgadolinium enhancement 
comparing preoperative (a) and postoperative (b) tumor sizes. 
Marked spontaneous reduction in the size of the germinoma can 
be seen; previously measured at 4 cm × 3.6 cm × 2.6 cm, and now 
measuring 2.9 cm × 2.7 cm × 2.1 cm at its maximum anteroposterior, 
craniocaudal, and transverse dimensions. Magnitude and phase 
images for CSF flow demonstrate reopening of the aqueduct 
of Sylvius and the presence of CSF flow in both the aqueduct 
and the surgically created third ventricular ostium (c and d). 
CSF: Cerebrospinal fluid.
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Figure  5: Catheter angiography of the right and left ICAs 
(a and b, respectively) shows proximal diffuse severe vasospasm 
bilaterally more on the left (blue arrow) than the right. Final 
cerebral angiography postnimodipine demonstrated significant 
angiographic improvement (c and d).
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predictors of a better neurological outcome. Furthermore, 
unexpected tumor size changes can occur due to variety 
factors; thus, recent preoperative MRI brain images should be 
obtained in the time leading up to surgery and postoperative 
CT should be used sparingly to avoid radiation-related tumor 
changes.
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