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Acute peritumoral brainstem hemorrhage of a clival chondrosarcoma successfully treated
via endoscopic endonasal surgery: illustrative case
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BACKGROUND Chondrosarcoma is typically a slow-growing tumor, and intratumoral hemorrhage is rare. Acute brainstem hemorrhage due to

chondrosarcoma has rarely been reported.

OBSERVATIONS A 77-year-old man presented with the sudden onset of headache and vomiting followed by a declining level of consciousness,
progressive right hemiparesis, and left ophthalmoplegia. Magnetic resonance imaging showed pontine hemorrhage and a mass in the retroclival
space compressing the brainstem. Emergency endoscopic endonasal surgery was performed. Intraoperative observation revealed that a hematoma
was located in the pons and subdural space around the tumor mass, suggesting that the hematoma had likely been caused by the rupture of

small vessels around the pons, not by intratumoral hemorrhage. The pathological diagnosis was chondrosarcoma. The patient recovered well and

underwent radiotherapy.

LESSONS This report describes a case of sudden neurological deterioration due to hemorrhage in a patient with chondrosarcoma of the skull
base. An emergency endoscopic endonasal approach for mass reduction and hematoma removal was effective in the acute setting. This approach
revealed the suspected etiology of peritumoral hemorrhage, not intratumoral hemorrhage.

https://thejns.org/doi/abs/10.3171/CASE2460
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Skull base chondrosarcoma is a rare primary osseous malignancy
that represents only 0.2% of all intracranial tumors." Because chon-
drosarcoma arises from primitive mesenchymal cells retained after
endochondral ossification or embryonal cartilage remnants in the cra-
nial base synchondroses, it commonly develops in the fibrocartilage
and invades the skull bone or displaces surrounding structures.'*
Chondrosarcoma is typically a slow-growing tumor that progressively
compresses the contents of the posterior fossa or cavernous sinus
until the patient becomes symptomatic, typically exhibiting cranial
neuropathies.

Chondrosarcoma is frequently compared with chordoma because
of the similarity of their anatomical location of development and radio-
graphic findings. However, chordoma progresses in a more drastic
manner, and its recurrence rate after resection is relatively high.* In
contrast to chordoma, chondrosarcoma does not commonly exhibit

ABBREVIATIONS MRI=magnetic resonance imaging.
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direct invasion of the surrounding neurovascular structures.2® Instead,
chondrosarcoma tends to compress or displace neurovascular struc-
tures, explaining its indolent symptomatology. Acute hemorrhagic
onset of chondrosarcoma is a rare occurrence when compared with
chordoma.®”

Illustrative Case

A 77-year-old man presented with the sudden onset of head-
ache and vomiting followed by a declining level of consciousness,
progressive right hemiparesis, and left ophthalmoplegia. Head com-
puted tomography showed pontine hemorrhage and a mass in the
retroclival space, and the mass extended dorsally and compressed
the pons (Fig. 1A and B). Magnetic resonance imaging (MRI)
revealed a low-intensity mass on the T1-weighted image, and the
mass was strongly enhanced with contrast agent (Fig. 1C and D).
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FIG. 1. Admission axial (A) and sagittal (B) head computed tomography scans demonstrating subdural
hemorrhage extending to the pons and a mass in the retroclival space. Admission MRI revealed a retroclival
mass, with a T1-weighted sequence without contrast agent (C) showing a mass of low signal intensity and
a T1-weighted image with contrast agent (D) showing a heterogeneously enhanced mass. Findings of
endoscopic endonasal surgery (E): after drilling the clival bone, the tumor mass was found in the interdural
space and extending to the pons, which caused disruption of the dura propria. No intratumoral hemor-
rhage was found. After partial resection of the tumor (F), residual tumor was found to penetrate the
arachnoid and pia maters, resulting in hemorrhage around the subdural space.

Because of the patient’s declining level of consciousness, we per-
formed emergency endoscopic endonasal tumor removal for mass
reduction.

A standard binostril approach was chosen. After drilling the
clival bone, the soft tumor mass was exposed and found to reside
in the interdural space and extend to the pons with disruption of
the dura propria. No intratumoral hemorrhage was found intraop-
eratively (Fig. 1E). The tumor had a soft consistency with partial

calcification. It progressed dorsally and medially, penetrating the
arachnoid and pia maters and causing hemorrhage in the pons
and surrounding subdural space (Fig. 1F). After subtotal removal
of the tumor and decompression of the pons, a vascularized
nasoseptal flap with a collagen matrix was used for skull base
reconstruction.

Hematoxylin and eosin staining revealed that the tumor had
an abundant myxoid and cartilaginous matrix but no evidence of

SE

FIG. 2. Hematoxylin and eosin staining showed spindle and fusiform cells with eosinophilic cytoplasm and
a myxoid and cartilaginous matrix (A and B). Immunohistochemistry for S100 (C) and SOX9 (D) was positive.
Brachyury staining (E) was negative. The Ki-67 labeling index was < 1% (F). Original magnification

x40 (A) and x400 (B-F).

2 | J Neurosurg Case Lessons | Vol 8 | Issue 12 | September 16, 2024



FIG. 3. Follow-up sagittal (A) and axial (B) T1-weighted MRI with
contrast agent. The residual tumor was located only in the left cavernous
sinus and around the basilar artery. The hematoma had completely
disappeared.

intratumoral hemorrhage (Fig. 2A and B). Immunohistochemistry
revealed positive staining for S100 and SOX9 (Fig. 2C and D).
Brachyury staining was negative (Fig. 2E), confirming that the tumor
was not a chordoma. The Ki-67 labeling index was < 1% (Fig. 2F). The
pathological diagnosis was grade 2 chondrosarcoma.

Four months after the operation, the patient had recovered well
and was able to walk with minimal assistance. The left ophthal-
moplegia had partially improved. MRI at 4 months postoperatively
showed complete disappearance of the hematoma, and the residual
mass was located in the left cavernous sinus near the basilar artery
(Fig. 3A and B). The patient received radiotherapy for the residual
mass.

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

TABLE 1. Hemorrhagic cases of primary intracranial chondrosarcoma

Discussion

Observations

Skull base chondrosarcoma is a rare disease entity, and its loca-
tion and malignant features make it difficult for physicians to manage.
The recurrence rate and prognosis of chondrosarcoma depend on
the tumor histology, previous treatment, extent of tumor resection,
and performance of adjuvant radiation therapy. Maximal safe resec-
tion with postoperative adjuvant radiation therapy is currently the most
widely accepted management strategy to prevent recurrence and
achieve good outcomes.*®

Chondrosarcoma and chordoma have different embryological ori-
gins. Both grow in a slow, destructive, and locally invasive manner.
Chondrosarcoma tends to infiltrate the surrounding tissue, especially
the bone and soft tissue, but not the vessels or nervous system.®
Because of the tumor’s location of invasion and gradual manner of
progression, most patients initially exhibit nonspecific symptoms such
as headaches or show few symptoms until the tumor grows so large
that it compresses adjacent structures, such as cranial nerves and
other neurovascular structures.®

The surgical approach to chondrosarcoma is challenging because
of the tumor’s proximity to vital structures and poor accessibility.
The recent advent of endoscopic endonasal surgery has facilitated
aggressive resection with a manageable risk of complications; there-
fore, this approach is a more acceptable, more accessible, and less
invasive approach than open surgery, especially in cases of clival
chondrosarcoma.3810."

Although several reports have described the hemorrhagic onset
of chordoma, only a small number have described the hemorrhagic
onset of chondrosarcoma. A few cases of hemorrhagic onset of
primary intracranial chondrosarcoma have been reported in the
literature (Table 1). Surgical craniotomy was performed in five
patients, > whereas an endoscopic approach was performed in ttwo

Age Level of Consciousness & Type & Location
Authors & Year (yrs) Sex  Manifestation on Admission Location of Tumor  of Hemorrhage Treatment Outcome
Fukuchietal., 1996"" 75 F Alert, blepharoptosis, Clivus to petrous ITH+PTH Biopsy Death
diplopia apex
Ohshige et al., 2005 52 F Alert, headache, gait Petrous bone to  IPH (cerebellum)  Evacuation of hematoma, Survival
disturbance cerebellar partial resection (lat
hemisphere suboccipital approach) +RT
Harada et al., 2006™ 23 M Comatose, headache Clivus ITH+SAH STR (combined subtemporal ~ Survival
& presigmoid transpetrosal
approach) +RT
Gallia et al., 2009 34 M Alert, headache, blurred  Paracavernousto  [TH+IVH, IPH GTR (pterional Survival
vision suprasellar region  (temporal lobe) approach) +RT
Jumanietal., 2010”2 21 M Alert but deteriorated (GCS  Parapharyngeal IPH (pons) Chemo+RT (1st), GTR Death
score 14 to 8), rt paralysis, space to (craniotomy + EEA; 2nd)
slurred speech intracranial cavity
Little et al., 2013 46 M Alert, headache, blurred Prefrontal, ITH STR (craniotomy) +RT Survival
vision, photophobia extra-axial
Present case 77 M Comatose, headache, Clivus IPH+PTH STR (EEA)+RT Survival

hemiparesis,
ophthalmoplegia, coma

EEA=endoscopic endonasal approach; GCS=Glasgow Coma Scale; GTR=gross-total resection; IPH=intraparenchymal hemorrhage; ITH=intratumoral hemorrhage;
IVH =intraventricular hemorrhage; PTH = peritumoral hemorrhage; RT = radiotherapy; SAH = subarachnoid hemorrhage; STR = subtotal resection.
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FIG. 4. lllustration of the plausible mechanism of hemorrhage. The
tumor arose from the cartilaginous matrix around the sphenopetro-
clival junction and progressed dorsally to the pons, with invagination
and destruction of the meningeal and periosteal dura. Subdural
hemorrhage and brainstem hemorrhage occurred secondary to the
invasion or displacement of small vessels around the pons by the
tumor.

patientsincluding our patient. (Table 1). Two patients had catastrophic
outcomes due to complications, not due to tumor progression.'>'” In
most cases, tumor resection by craniotomy, not by the endoscopic
approach, was chosen for the sudden onset of hemorrhage in the
acute phase, and adjuvant radiotherapy was performed in most cases
as well.

Because chondrosarcoma is commonly an avascular tumor,®°
intratumoral hemorrhage is quite rare. The intraoperative findings in
our case showed that the location of the hemorrhage was subdural
and intra-axial. The mechanism of the hemorrhage can be explained
by the destruction of the periosteal and meningeal dura mater, as
the tumor mass progressed dorsally and extended to the intradural
space. The tumor could further invade the arachnoid and pia maters,
and rupture of the surrounding vessels around the pons could result
in a subdural hematoma and pontine hemorrhage (Fig. 4). MRI
on admission also supported this pathophysiology as shown by a
hyperintense rim surrounding the tumor on the T1-weighted image,
suggesting peritumoral hemorrhage (Fig. 1C). The pathological find-
ings were also consistent with peritumoral hemorrhage, not intratu-
moral hemorrhage. Close endoscopic inspection of the hemorrhagic
compartment facilitated identification of the possible bleeding site.
In the case of a hemorrhagic ventral/midline lesion of the brainstem
without evidence of hydrocephalus or increased intracranial pres-
sure, endoscopic surgery is considered a reasonable treatment
option.

Lessons

Chondrosarcoma grows in an indolent manner, and intratumoral
hemorrhage of chondrosarcoma is extremely rare among previous
reports. However, bleeding due to the disruption of vessels around the
tumor can occur, as in our patient. Such bleeding can require an emer-
gency procedure, especially if it affects the brainstem. Emergency
decompression is necessary in cases of acute hemorrhage within a
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vital organ. In the present case, an endoscopic endonasal approach
was effective for decompression and observation of the possible loca-
tion of hemorrhage.
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