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Abstract Desmoplastic infantile ganglioglioma (DIG) and
supratentorial giant cerebral aneurysm are each extremely rare
entities in infants. Here, we present the case of an 8-day old
boy who had both of these conditions concurrently. To our
knowledge, there is no previous case reported of a patient with
coexisting DIG and giant aneurysm.
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Introduction

Malignant brain tumors in neonates are a surgical and thera-
peutic challenge. Since chemotherapy and radiation are not
well tolerated in this age group, surgical resection may be
the only option. However, these tumors tend to be large and
very vascular making surgical excision difficult. The case we
report highlights these challenges and the need for a second

look surgery even when the initial histopathology suggested a
malignant lesion. The decision-making was further complicat-
ed by presence of what was thought to be a small venous
aneurysm on MR and finally diagnosed to be giant arterial
aneurysm in association with the tumor.

The incidence of both tumor and aneurysm coexisting is
approximately 1 % [1–4] with modern imaging techniques.
However, it is still uncommon to encounter both an aneurysm
and primary brain tumor in practice.We performed a literature
search using the term Bdesmoplastic infantile ganglioglioma^
in PubMed and resulted in 112 pieces of literature reporting
DIG and its associated findings, diagnostic characteristics, and
histopathological findings, but none have reported a giant an-
eurysm associated with this lesion. In this case report, we
discussed the unique imaging findings, the clinical manage-
ment, etiology and treatment challenges and considerations
for this particular patient, and the pathophysiology behind
the formation of concurrent aneurysms and management
considerations.

Case report

The patient initially presented as a transfer to our tertiary care
facility at 8 days of life for a large intracranial mass. He was
born full term with a head circumference at 97th percentile
and a tight full fontanelle. He had no obvious motor deficit.
An MRI was performed at an outside facility and demonstrat-
ed a large right fronto-parieto-temporal lesion, with complex
heterogenous enhancement pattern with associated areas of
hemorrhage, prominent vascular channels, and a possible ve-
nous aneurysm (Fig. 1). Based on the MRI findings, it was felt
that this lesion could be a high-grade neoplasm. He was taken
to the operating room for large fronto-tempo-parietal craniot-
omy with an intention of resection if the histopathology was
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suggestive of a low grade tumor. The tumor was encountered
very near the surface of the brain. Resection was started later-
ally in the temporal region. The tumor was extremely vascular,
and after a sizeable specimen was removed, hemostasis was
achieved with difficulty. Intraoperative frozen section was
consistent with high-grade astrocytoma. It was, therefore, de-
cided to not proceed with resection and instead plan for che-
motherapy. This decision was made based on the size, vascu-
larity, and pathology of the tumor. An external ventricular
drain was also placed at the time of this surgery and subse-
quently internalized as a shunt.

The permanent section confirmed the frozen section diag-
nosis of a high grade astrocytoma (Fig. 2). He was assessed by
the oncology service and underwent six cycles of
chemotherapy.

The patient did quite well with chemotherapy. He contin-
ued to grow and meet normal developmental milestones. He

had regular follow-up in our clinic, and his parents were in-
terested in pursuing aggressive surgical treatment. A follow-
up MRI at 6 months of age revealed stable size of the tumor
and increased size of a medially located rather well-defined
lesion which had initially been felt to be an associated venous
aneurysm (Fig. 3). A subsequent MR showed further increase
in the size of the aneurysm, and time of flight imaging this
time suggested an arterial aneurysm. The risks and benefits of
pursuing resection of both lesions were discussed at length
with the family as well as in the multidisciplinary neuro-
oncology tumor board, and it was decided to proceed with
surgical resection. Preoperative angiogram was planned for
delineation of the aneurysm and possible embolization, as
well as embolization of this extremely vascular tumor.

The tumor was fed from both internal and external carotid
arteries. The external carotid component from a branch of the
middle meningeal artery was successfully embolized. The

Fig. 1 MR Axial T1 with
contrast images demonstrated
large right sided lesion at birth
with an area of focal well defined
hypointensity on T2 (white
arrow) with enhancement on T1
contrasted images, representing
the associated aneurysm

Fig. 2 Pathology slides from first
surgery showed characteristics of
high-grade glioma. Specimen has
high cellularity, most of the cells
stains positive for GFAP with a
relatively high Ki-67 proliferation
index (25–30 %). There is no
connective tissue, and all of the
neuronal marker (Neu,
Synaptophysin and NFP) are
negative. CD34 shows abundant
capillaries but no staining in
tumor cells
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aneurysm was located on a distal frontal branch of the anterior
cerebral artery and filled from injections to ACA and MCA
precluding embolization (Fig. 4).

Resection was carried out in two stages. First, a large right
fronto-parieto-temporal craniotomy was performed utilizing
the same bone flap that was fashioned in the initial surgery.
The tumor was readily identified on the surface. A thick-
walled aneurysm was located between the tumor and the falx
in the interhemispheric fissure. Intraoperative doppler ultra-
sound was used to confirm the presence of blood flow to the
aneurysm. The feeding branch from the ACAwas identified.
The aneurysmwas located on the lateral side of the vessel with
a very wide neck. Since the distal part of the vessel seemed to
be supplying the tumour, it was coagulated and cut proximal
to the aneurysm. Ultrasound was used to confirm cessation of
flow to the aneurysm after securing the feeding vessels.

Subsequent circumferential dissection was performed, and
roughly three quarters of tumor was safely resected (Fig. 5).
By this time, the patient had required replacement of three-

quarters of his total blood volume. It was therefore decided to
delay the remainder of the resection to a second stage several
days later. Meticulous hemostasis was achieved, the bone flap
replaced, and scalp re-approximated. The patient was trans-
ferred to the intensive care unit.

The patient did well postoperatively. He was medically
optimized and recovered well from his initial operation. He
returned to the operating room several days later for second
stage resection of residual tumor. A gross total resection was
achieved without any intraoperative complications (Fig. 6).
The patient recovered well without any permanent neurologic
deficits. Final pathology was consistent with desmoplastic in-
fantile ganglioglioma and giant arterial aneurysm (Fig. 7).

Discussion

Although there are no reports of coexisting DIG and giant
aneurysm, cerebral aneurysms has been associated with a

Fig. 3 Follow-up MRI scan at
6 months showed significant
increase in the size of the medially
located aneurysm.

Fig. 4 Pre-op angiography AP
and lateral view of right ICA
injection demonstrated filling of
giant aneurysm associated with
tumor.
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wide variety of tumors such as meningioma, glioma, pituitary
adenoma, craniopharygioma, lymphoma, dermoid tumor, epi-
dermoid tumor, choroid plexus adenoma, and chordoma [3,
5–9]. Patients may experience symptoms from the tumor (54–
78%), or aneurysm rupture (17–45%), or both in 6% of cases
[3, 6, 10]. In fact, most cases of concurrent aneurysm and
tumor are spatially separated and often one entity is inciden-
tally discovered on imaging for the other [11]. Though spec-
ulative, the concurrent findings of both tumor and aneurysm
suggest a causal relationship. The pathophysiology of these
coexisting lesions is unclear, but several hypotheses have been
described. One hypothesis is that the vascularity of the tumor
creates a high-flow phenomenon and induces changes in the
arterial wall resulting in aneurysm formation and subsequent
enlargement [3, 12]. In addition, the development of the ante-
rior circulation branches was likely abnormal in our patient as
they were displaced by the large tumor mass. Perhaps a vas-
cular confluence was created, the interface of which was sim-
ilar to a vascular bifurcation and therefore susceptible to an-
eurysm formation. Although not in our case, there are reported
cases of tumor invasion into the aneurysm wall, which point
towards a relationship between tumor growth and aneurysm
formation and subsequent enlargement [7, 13, 14]. This is
primarily seen in glial tumors, lymphoma, and pituitary tu-
mors [7, 14–16]. Genetic factors can also predispose an indi-
vidual to developing congenital tumors [3]. Growth hormone
can also promote the development of aneurysm in some

tumors such as pituitary adenoma [17]. Moreover, there are
also reports of traumatic aneurysms caused by intracranial
tumor surgery [18, 19]. Another possibility is the formation
of a pseudoaneurysm from the pressure exerted by the tumor;
however, the pathologic section showed all three layers of the
vessel wall to be intact, with no extraluminal hematoma,
which would exclude a diagnosis of pseudoaneurysm.

Treatment of concurrent brain tumor and cerebral aneu-
rysms can be a challenge, and is based on symptoms produced
by the lesion, nature of tumor, and location of tumor and
aneurysm. Spontaneous hemorrhage inside the tumor or in
the surrounding brain has been reported in high-grade glial
tumors while spontaneous subarachnoid hemorrhage is not
common [20]. The risk of rupture aneurysm also needs to be
considered and is well-documentedwithmultiple randomized,
controlled trials [21–25]. The 5-year risk of rupture for giant
aneurysm approaches 40 % in anterior circulation and certain
morphologies such as having a bleb can increase the rupture
risk to 28.3 %/year [23, 26]. Although the data in pediatric
population is not as well categorized, one study reports the
annual risk of rupture of aneurysms is 0.4 %/year in children,
and the highest risk factor is previous subarachnoid hemor-
rhage [27]. The morbidity of treating unruptured aneurysms
depends on size and characteristics of aneurysm, as well as
methods of treatment (open vs. endovascular treatment) but
ranges anywhere from 2–11 % [23, 26]. Therefore, treatment
decision must balance the natural risk of aneurysm rupture,

Fig. 5 Intraoperative specimens
of giant aneurysm and the tumor

Fig. 6 Post-operative MRI T1
with contrast images
demonstrated gross total resection
of tumor
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risk of treatment, with the best scenario being clipping of
aneurysm and resection of lesion with the same ap-
proach. Endovascular intervention should also be
employed as either a primary treatment option or adjunc-
tive treatment option for the aneurysm and/or emboliza-
tion of the tumor pre-operatively. Table 1 included some
previously reported cases of double pathology and their
management options [6, 11, 28].

The pediatric population carries its unique challenges as
well. Brain tumors that present in infancy often tend to be
large and vascular, and the limited blood volume of the patient
makes their excision challenging. Preoperative embolization
at this age carries its own risks and is limited by the size of the
vessels. Often for these reasons excision may need to be
staged. Management plan in this patient was further

complicated by the initial histopathology suggestive of a high
grade lesion. While the specimen from the first surgery was
sizeable, a similar initial interpretation of malignant lesion in a
DIG has been reported previously [29].

This case highlights the potential complexity of large brain
tumors in infants. The associated finding of a giant aneurysm
in relation to the DIG is rare and not reported previously.
Treatment considerations need to incorporate lesions, the tu-
mor and the associated aneurysm and each carries indepen-
dent risks and morbidities of treatment. In addition, it is im-
portant to recognize the variability of histologic and radiolog-
ical features of DIG to avoid misdiagnosis on imaging and
histopathology. Furthermore, this case illustrates the impor-
tance of considering a multi-stage resection in the case of a
large, complicated, and vascular pediatric tumor.

Fig. 7 a Microscopic examination of specimen from second surgery
showed a generally cellular tumor. Special stains reviewed the tumor is
distinctly biphasic with a network of cellular and collagenous tissue,
highlighted with masson trichrome and reticulin stains, outlining
innumerable smaller collagen-free nests of neuroglial tissue of varying
cellularity. Ki-67 proliferation index labeled 5–7 % of cells. GFAP stain
showed numerous fibrillated cells in the nests and sometimes lining the

nests. S100 showed the rounded glial cells and scattered cells in the nests.
The neuroglial nests showed diffuse immunoreactivity to synaptophysin
and neurofilament protein. b Section from the aneurysm wall
(hematoxylin and eosin stain. ×200 original magnification) shows well
formed fibrous wall continuous with adventitia. No smooth muscle media
or elastic fibers are seen

Table 1 Sample of previously reported cases of brain tumors associated with cerebral aneurysms and their management options

Age Gender Type of tumor Site of aneurysm Management choice Reference

45 M Pituitary adenoma ACOM Surgery for pituitary apoplexy, aneurysm untreated 6

65 F Metastatic lung carcinoma Ipsilateral MCA aneurysm Resection of tumor, aneurysm untreated 6

43 M Grade 2 astrocytoma Left frontal polar aneurysm Resection of tumor and aneurysm excised 6

50 M Grade 4 astrocytoma ACOM giant thrombosed aneurysm Resection of tumor, and aneurysm clipped 6

36 M Oligodendroglioma ACOM SAH, clipping of aneurysm and resection of mass 11

41 F Fibroblastic meningioma Cavernous carotid aneurysm Resection of tumor, aneurysm untreated 11

67 F Non-Hodgkin's lymphoma Left MCA aneurysm Resection of tumor, aneurysm untreated 11

37 F Corpus callosum glioma Right ICA aneurysm SAH, clipping of aneurysm, tumor untouched 28

60 M Meningioma ACOM SAH, no treatment, patient died 28

51 M Left temporal glioma ACOM SAH, aneurysm clipped, tumor untouched, patient died 28

52 F Meningioma ACOM SAH, no treatment, patient died 28

67 F Meningioma ACOM SAH, aneurysm clipped, tumor excised 28
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