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Endoscopic transsphenoidal approach in resection of
intracranial clivus chondrosarcoma: A case report
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Abstract. Intracranial primary chondrosarcomas are rare,
accounting for <0.15% of all intracranial tumors, but exhibit
a high risk of recurrence. Due to the rarity of this condition,
it has proven difficult to establish efficacy-based treatment
guidelines. The present study details a case of clivus chondro-
sarcoma exhibiting no recurrence following surgical resection
using an endoscopic transsphenoidal approach and postop-
erative adjuvant radiotherapy. A 41-year-old female presented
with primary symptoms of left eye esotropia, scotoma of the
left nasal visual field and double vision. Preoperative cranial
magnetic resonance imaging revealed a lesion on the clivus,
which was initially diagnosed as chordoma. However, clivus
chondrosarcoma was ultimately diagnosed based on intraop-
erative findings and postoperative histopathology. The tumor
was totally resected and 25 doses of adjuvant radiotherapy with
planning gross tumor volume (60 Gy) and planning clinical
target volume (50 Gy) were administered for 5 weeks. The
patient was discharged at 12 days post-surgery with no obvious
postoperative complications. Over the 28-month follow-up
period, there was no evidence of recurrence, which may be
due to the successful use of combined gross total resection
and adjuvant radiotherapy. Therefore, surgical resection using
an endoscopic transsphenoidal approach and postoperative
adjuvant radiotherapy is an effective method for treating
intracranial clivus chondrosarcoma.

Introduction

Intracranial primary chondrosarcomas are considered to arise
from residual embryonic cartilage tissue or chondrocytes
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following endochondral ossification (1). While these tumors
are rare, accounting for ~1% of all chondrosarcomas and
<0.15% of all intracranial tumors (2,3), the recurrence risk is
high; the 5-year recurrence rate for patients with chondrosar-
coma treated with surgery alone is 44%, so a timely diagnosis
is essential to effectively treat these patients. However, an
accurate diagnosis is challenging, as this condition may
manifest with diverse and non-specific symptoms. Patients
frequently present with chronic headache and various symp-
toms caused by tumor compression of brain tissues, blood
vessels and nerves, but these symptoms also occur in patients
with chordoma and other brain tumors (4-6). Furthermore,
characteristics on computed tomography (CT) and magnetic
resonance imaging (MRI) scans typically resemble those of
meningioma and chordoma, further hampering an accurate
preoperative diagnosis (7-11).

The gold standard for identification of intracranial primary
chondrosarcoma is pathological examination and immuno-
histochemistry (11). The World Health Organization (WHO)
divides chondrosarcoma into three histological grades. Grade
I tumors, also known as atypical cartilaginous tumors, are well
differentiated and appear similar to normal cartilage or benign
chondroma, with mild cellular atypia, small nuclei and rare
mitoses. Grade II primary chondrosarcomas are moderately
differentiated and malignant, with greater cellular atypia, larger
nuclei, higher cell density and more frequent mitoses. Finally,
grade III tumors are poorly differentiated, with obvious cellular
atypia, frequent mitoses and lobules with cells that become less
differentiated and spindled at the periphery (4). In addition, a
fourth type, grade IV or dedifferentiated chondrosarcoma, can
be defined histologically by the presence of a high-grade, often
spindled or pleomorphic tumor without significant cartilaginous
matrix (12). However, there are also immunohistochemical simi-
larities among chondrosarcoma, meningioma, chordoma and
chondromyxoid fibroma that may complicate the postoperative
diagnosis (13). Intracranial chondrosarcomas often occur in the
skull base, accounting for 6% of all skull base neoplasms (2,14),
which increases the difficulty of surgical management, particu-
larly complete resection, due to a close proximity with cranial
nerves and vessels.

In the present study, the case of a 41-year-old female with
WHO grade II chondrosarcoma of the clivus who was treated
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Figure 1. Preoperative CT and MRI images. (A) Sagittal image of the preoperative CT. (B) Coronal image of the postoperative CT. (C) Axial image of the
preoperative CT. The preoperative CT showed calcification with a clear margin and enhancement on the clivus. (D) Sagittal image of the preoperative MRI.
(E) Coronal image of the postoperative MRI. (F) Axial image of the preoperative MRI. The MRI revealed a mass on the left side of the midline. Yellow arrows
indicate the location of the lesion. CT, computed tomography; MRI, magnetic resonance imaging.

surgically through an endoscopic transsphenoidal approach
was reported. In order to prevent tumor recurrence, adjuvant
radiotherapy [25 doses of 60 Gy planning gross tumor volume
(PGTV) and 50 Gy planning clinical target volume (PCTV),
over 5 weeks] was performed after the operation. Therefore,
surgical resection using an endoscopic transsphenoidal
approach and postoperative adjuvant radiotherapy is an effec-
tive method for treating intracranial clivus chondrosarcoma.

Case report

In November 2018, a 41-year-old female was admitted to
Chongqing General Hospital (Chongqing, China) with
esotropia of the left eye, visual impairment of the left nasal
field and double vision for the previous 2 months. The patient
received a comprehensive examination, including routine
blood analyses and evaluations of liver, kidney, immune and
blood coagulation functions, but all parameters were within
the expected ranges. Neurological examination results were
also as expected and there were no obvious signs of pathology.
Furthermore, the patient had no history of trauma and no
family history of hereditary illness. Visual acuity of the left
eye was 0.8 and the extent of left eye esotropia was 10°, while
the visual acuity and visual field of the right eye were normal.
Preoperative CT scan images (Fig. 1A-C) demonstrated
evidence of a calcified lesion with clear margins and enhance-
ment in the left clivus region. This mass appeared hypo- or
isointense on T1-weighted images (T1WI) and heterogeneously
hyperintense on T2WI, with heterogeneous enhancement
(Fig. 1D-F). The mass demonstrated swelling growth but did
not break through the dura and there were no necrotic areas.
Based on preoperative imaging, chordoma was suspected,
and the patient underwent tumor resection using the endo-
scopic transsphenoidal approach. After removing the mucosa
at the slope, the lesion was exposed (Fig. 2A) and resembled

a chordoma. However, further exposure by removal of the
surrounding normal bone revealed a complete capsule, which
ruled out a chordoma. Puncture with a fine needle did not
induce the outflow of cystic fluid or cerebrospinal fluid.
After cutting the capsule, a white, jelly-like, shiny and clear
lesion free of bone was observed (Fig. 2B and C). The dura
was observed intact over the clivus after gross total resection
(Fig. 2D). Surgically resected tumor tissues were analyzed by
routine pathological examination using H&E staining. Tumor
specimens were first fixed with 4% formaldehyde solution at
room temperature for 24 h and then embedded and fixed in
paraffin. The specimens were then cut into 4-pm sections and
deparaffinized in xylene at 60°C for 2 h. Subsequently, at room
temperature, the sections were stained with 0.5% hematoxylin
for 3 min, followed by 0.5% eosin for 3 min. Subsequently, the
stained sections were observed under a light microscope to
obtain microphotographs of the histopathology. Postoperative
histopathological analysis demonstrated that the mass was
composed of undifferentiated round or spindle-shaped
cells and mature cartilaginous tissue with detectable
mitoses, which ruled out dedifferentiated chondrosarcoma
(Fig. 3). Immunohistochemical analysis was performed
using the DAB substrate kit (cat. no. 8059; Cell Signaling
Technology, Inc.) according to the manufacturer's instructions.
Immunohistochemical analysis results of the excised tumor
were as follows: Vimentin(+), S100(+), stabilin 2(+), integrase
interactor 1(+), smooth muscle actin(focal +), desmin(-),
calponin(-), cluster of differentiation 34(vascellum +) and
brachyury(-). In total, 8% of cells were Ki-67 (MIB-1)-positive.
Based on these histopathological and immunohistochemical
features, the mass was identified as a grade II chondrosar-
coma. Postoperative MRI confirmed that the entire tumor was
removed and the patient was discharged at 12 days post-surgery
with no obvious postoperative complications. After 1 month,
the patient began adjuvant y-knife treatment with 25 doses
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Figure 2. Endoscopic surgical images. (A) After removing the mucosa at the slope, the lesion was exposed. (B) Further exposure by removal of the surrounding
normal bone revealed a complete capsule, and puncture with a fine needle did not induce the outflow of cystic fluid or cerebrospinal fluid. (C) Cutting the
capsule, a white, jelly-like, shiny and clear lesion free of bone was observed. (D) The dura was observed to be intact over the clivus after gross total resection.
Yellow arrows indicate the location of the lesion. The green arrow indicates the dura in the clivus.

of PGTV 60 Gy and PCTV 50 Gy over 5 weeks (Fig. 4). A
3-month postoperative MRI scan demonstrated no evidence of
recurrence. There was no evidence of tumor recurrence during
the 28-month patient follow-up.

Discussion

Intracranial chondrosarcoma is a rare type of malignant carti-
lage tumor firstdescribed by Mottin 1899 (15). The vast majority
of these tumors originate from the skull base, including the
petrous, clival, occipital, sphenoid and parietal bones (16-19),
while a number of these tumors have also been reported in the
brain parenchyma, peripatellar region and spine (20-22). The
clinical manifestations of intracranial chondrosarcoma are
non-specific, although most patients present with a long-term
history of headache and other symptoms of increased intra-
cranial pressure (such as headache, nausea and papilledema)
resulting from tumor growth and compression or invasion of
local intracranial structures (19,23,24). Neuroimaging is thus
essential for preoperative planning. In most cases, intracranial
chondrosarcoma appears as high-density or iso-intense lesions
on CT, with uneven enhancement, calcification and osteolytic
destruction (14,25-28). Compared with CT, MRI can better
reveal the focus boundary and tumor characteristics for diag-
nosis of chondrosarcoma. In general, these lesions appear as
low-intensity signals on TIWI, but possibly as mixed high- and
low-intensity signals on T2WI with honeycomb enhancement,

resembling the typical heterogeneous enhancement of
malignant tumors (14,25,26,28-31). However, chordoma and
chondrosarcoma exhibit similar imaging characteristics, so a
differential diagnosis is difficult prior to surgery.

One possible distinguishing feature between chordomas
and chondrosarcomas is the anatomical location of the tumor,
as most chordomas occur in the midline of the brain, while
chondrosarcomas are usually found on one side (4). In addi-
tion, calcification is common in chondrosarcoma (32,33), but
not in chordoma, which may aid the diagnosis before surgery.
Immunohistochemistry results have shown that chondrosar-
coma is cytokeratin (CK)(-), epithelial membrane antigen
(EMA)(-) and S100 (+), while chordoma is CK(+), EMA(+)
and S100(+) (14). Therefore, immunohistochemistry of excised
tumor tissue provides essential information for diagnosis.

There are three histological types of chondrosarcoma:
Classic, myxoid or mesenchymal type (23), each with distinct
frequencies and prognoses. Chandler et al (34) reviewed a
series of chondrosarcoma cases and reported that the classic
type accounted for 62%, the mesenchymal type for 30% and
the myxoid type for only 8%. Bloch et al (23) found that prog-
nosis was strongly related to histological type, with the lowest
mortality rate among patients with classic chondrosarcoma
(5%), followed by myxoid chondrosarcoma (10%) and mesen-
chymal chondrosarcoma (25%). Moreover, mesenchymal
type tumors also exhibited a much higher recurrence rate
(63%) compared with the classic type (16%) (35). Therefore,
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Figure 3. Histological and immunohistochemical staining results. (A) Histopathological analysis of hematoxylin and eosin-stained tissue demonstrated that the
mass was composed of undifferentiated round or spindle-shaped cells and mature cartilaginous tissue. Immunohistochemical staining of the mass revealed the
following results: (B) vimentin(+), (C) S100(+), (D) stabilin 2(+), (E) integrase interactor 1(+), (F) smooth muscle actin(focal +), (G) desmin(-), (H) calponin(-),
(D) cluster of differentiation 34(vascellum +), (J) brachyury(-) and (K) Ki-67(MIB-1 +) (magnification, x20).

mesenchymal chondrosarcoma has a substantially poorer
prognosis compared with classic and myxoid chondrosarcoma.

Surgical resection is the preferred first-line treatment for
intracranial chondrosarcoma due to aggressive growth, clear
boundaries and few metastases. Most resection surgeries are
conducted using either a traditional transcranial approach
or an endoscope-assisted transsphenoidal approach, as these
lesions are most frequently located at the skull base (4). The
most common transcranial approaches are frontotemporal,
orbital, zygomatic and pterional (36). However, these skull
base tumors are often close to cranial nerves and blood vessels,
so certain transcranial resection surgeries carry a high risk of
nervous system complications. As an alternative, endoscope
technologies are growing in popularity for skull base surgery

due to the wider field of vision, superior lighting and lack of
visual obstruction (16,17,37-41). Hasegawa et al (42) reported
that of 19 transnasal endoscopic surgeries performed for intra-
cranial chondrosarcoma, 15 resulted in total resection, while
only four resulted in subtotal resection due to tumor invasion
of important nerves and vessels. Further, only 1 patient expe-
rienced tumor recurrence over 5 years of follow-up. These
findings suggest that endoscopic skull base surgery can yield a
resection rate similar to classical transcranial approaches but
with fewer neurological complications. A systematic analysis
of 33 studies, including 1,307 patients with intracranial
chondrosarcoma, concluded that endoscopic transsphenoidal
surgery can safely expose the focus and involved nerves and
vessels, enhancing the probability of good surgical results (36).
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Figure 4. Dose distribution images of adjuvant radiotherapy. (A) Radiation
therapy to a dose of 60.0 Gy (planning gross tumor volume). (B) Radiation
therapy to a dose of 50.0 Gy (planning clinical target volume).

Therefore, endoscopic transsphenoidal surgery is a good choice
for the treatment of intracranial chondrosarcoma. By contrast,
for large tumors that cannot be removed in a single operation,
staged surgery is recommended (43-45). However, if surgery
alone is performed for chondrosarcoma, the prognosis is not
ideal and the tumor may recur.

In such cases, adjuvant therapy may improve patient
outcomes as chondrosarcoma is considered relatively radio-
sensitive (46-51). For instance, Bloch et al (23,35) reported
significant reductions in the 5-year recurrence rate and
mortality rate among patients with intracranial chondrosar-
coma receiving surgery combined with postoperative adjuvant
radiotherapy compared with surgery alone (9 vs. 44% and 4
vs. 26%, respectively). Similarly, Rosenberg er al (49) reported
5- and 10-year local control rates of 99 and 98% respectively

and 5- and 10-year survival rates as high as 99% in a cohort
of 200 patients with intracranial chondrosarcoma receiving
combined surgery and radiotherapy. Therefore, adjuvant radio-
therapy should be recommended after maximum-achievable
tumor resection for patients with large and complex intracra-
nial chondrosarcomas and for tumors in close proximity to
vital neural and neurovascular structures. Chemotherapy is not
recommended for patients with intracranial chondrosarcoma,
as most chemotherapeutic drugs act selectively on rapidly
dividing cells and the mitosis rate is low in most tumors of
this type (14). Ultimately, continued developments in targeted
therapies exploiting specific molecular expression profiles hold
the greatest promise for numerous patients with intracranial
chondrosarcoma.

In the present study, the case of a 41-year-old female
with WHO grade II chondrosarcoma of the clivus who was
treated surgically through an endoscopic transsphenoidal
approach was reported. In order to prevent tumor recurrence,
adjuvant radiotherapy (25 doses of 60 Gy PGTV and 50 Gy
planning clinical target volume PCTV, over 5 weeks) was
performed after the operation. The prognosis of patients with
intracranial chondrosarcoma may be affected by the degree
of tumor resection, histological type, choice of postoperative
adjuvant radiotherapy and previous treatment, such as surgery
or radiotherapy. Therefore, surgery should be the first choice
for patients with intracranial chondrosarcoma and endoscopic
transsphenoidal surgery is a good surgical option given that
these lesions are usually in close proximity to critical nerves
and blood vessels. In addition to maximal surgical resection,
early adjuvant radiotherapy is recommended for preventing
recurrence.
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