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Abstract. The role of endoscopic biopsy from intra clival lesions. Objectives: Intra clival lesions typically present a
diagnostic challenge due to limited access for tissue biopsy and the proximity of vital structures. This study’s aim was to
evaluate the role of endoscopic biopsy from intra clival lesions. Hypothesizing that biopsy can spare the need for surgery
in many cases.

Materials and methods: Data was collected on all patients who underwent endoscopic biopsy of intra clival lesions
in a tertiary medical center during 2003-2013. All patients included had normal appearing nasopharynx and an intact
nasopharyngeal mucosa.

Results: Of the 16 patients found, 15 had undergone endoscopic biopsy from the clivus itself and one from the occipital
condyle (para-clival).

Of the 16 clival biopsies performed, in 15 patients the trans-nasopharyngeal approach was used, in one patient the
approach was trans-sphenoidal. All patients were preoperatively evaluated with enhanced computerized tomography
scan and magnetic resonance imaging. Surgical navigation system was used in six procedures. There were no reported
complications. Pathology results included: osteomyelitis (6), nasopharyngeal carcinoma (2), chordoma (2), plasmacytoma
(2) (one with co-existing tuberculosis infection), metastatic prostatic carcinoma (1), metastatic sarcoma (1), epidermoid
cyst (1), fibromixoid tumor (1). Following biopsy, the pathology result enabled non-surgical management in 14 patients
(87.5%). Two patients were successfully treated by endoscopic surgery.

Conclusions: Intra clival lesions can be efficient and safely diagnosed using trans-nasopharyngeal or trans-sphenoidal
endoscopic techniques. Correct diagnosis from this remote region may obviate the need for surgery in many cases.

Introduction Previously described surgical approaches for

clivus lesions include trans-facial, trans-oral, trans-

The clivus, retroclivus and cranio-vertebral junction
can be involved in numerous disorders: primary
and metastatic tumors, intradural and extradural
tumors, bone malformations, inflammatory disease,
and trauma.' When there is no involvement of the
nasopharyngeal mucosa or the sphenoid, these
remote lesions typically present a diagnostic
challenge due to limited access for tissue biopsy.
Moreover, surgical attempts to access tissue biopsy
is potentially hazardous, due to the proximity of the
carotid arteries, optic nerves, pituitary, cavernous
sinus, basilar artery and brainstem.? To overcome
these difficulties in common practice, the definitive
surgery is often used as the diagnostic approach
as well. Nonetheless, some of these lesions do not
have an indication for excision and therefore an
aggressive surgical approach, with its associated
risks and morbidity is not warranted.
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cranial and microscopic trans-sphenoidal routes.'**
Endoscopic approaches to intra-clival lesions have
been widely described;*"* however, the vast majority
discuss the straightforward definitive surgery in this
region, without focusing on the importance of early
biopsy.

In order to avoid unnecessary extensive surgery,
at least in some cases, the authors attempted to
perform a preoperative biopsy of lesions in the
clivus area.

The study objective was to evaluate the role of
the endoscopic biopsy in the management of intra
clival lesions.

Materials and methods

A retrospective medical record analysis was
performed. Included were all patients who
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underwent endoscopic biopsy from a lesion of the
clival area between 2003-2013 at the department
of otolaryngology and head and neck surgery of
a tertiary medical center. The study was approved
by the local Institutional Review Board (IRB) and
was conducted in accordance with the Helsinki
Declaration. Medical records were reviewed for
symptoms, imaging, operative technique, patho-
logy results, and treatment. Patients with intact
nasopharyngeal mucosa and normal sphenoid
sinus as evaluated by endoscopy and imaging were
included. Patients with nasopharyngeal mass or
sphenoid sinus involvement were excluded. All
patients underwent computerized tomography
(CT) and magnetic resonance imaging (MRI)
preoperatively. When the intraclival lesion was
in very close proximity to vital structures, such as
carotid arteries, optic nerves, pituitary, cavernous
sinus, basilar artery or brainstem, the procedure
was assisted by CT guided navigation.

Two approaches were used: trans-nasopharyngeal
and trans-sphenoidal. For a selection of the
approach, a median line was drawn on the sagittal
CT image from posterior to anterior, from 90
degrees to the posterior clival surface, towards
the junction of the anterior clival surface with the
vomer. Lesions below that line were approached
via the nasopharynx, while lesions above that line
were approached via the sphenoid (figure 1A).

Transnasopharyngeal approach: nasal vasocon-
striction was accomplished with cotton pledgets
soaked with 1:1000 epinephrine for 10 minutes.
Using 21 gouges spinal needle, the nasopharynx was
infiltrated with 1: 100,000 adrenaline. For an optimal
bloodless field, nasopharyngeal tissue dissection
began after a delay of 10 minutes, Operation can
usually be performed by one surgeon, or by two
surgeons, similar to the expanded endoscopic
endonasal approach (EEA) described setup.®
A piece of mucosa and submucosa is excised for
initial biopsy by Blakesley forceps. Then, using
suction diathermia, about 1X1.5 cm of posterior
or superior nasopharyngeal mucosa is cauterized.
Using straight microdebrider, the underlying full-
thickness mucosa and submucosa are then removed
until the Longus Colli muscles vertical fibers and
the midline raphe are identified. A piece of this
muscle is excised for biopsy by Blakesley forceps.
Using the straight microdebrider, about 1X1.5 cm of
muscle is then removed until the prevertebral fascia
is identified and biopsied. A bone biopsy is the next
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Figure 1

Transnasopharyngeal approach: (A) Passage to the clivus is
created by resecting the nasopharyngeal mucosa, the longus
colli muscle, and the prevertebral facsia by the microdebrider.
Black line: the vomero-clival line (B) The preclival fascia is
still intact. The suction cannula is held contra laterally by the
assistant surgeon. (C) Removing the preclival fascia and the
anterior clival cortex by a diamond drill. Saline irrigation and
suction are done contra laterally by the assistant surgeon. (D)
Following anterior clival cortex removal, a tissue biopsy is
taken with forceps. The built-in suction provides clear field in
the vicinity of the dura and the basilar artery.

step. In most cases, the clivus anterior cortex is
smooth and hard to penetrate. Excessive pressure
might result in posterior cortex penetration and
injury to intracranial structures, such as the basilar
artery and pons. If bony tissue cannot be harvested
by Blakesley forceps, a 2.5mm, 15°-curved diamond
bur (Xomed Medronics) is used to drill the anterior
cortex and to provide improved access for cortical
and bone marrow biopsy. If done by one surgeon,
using Blakesley forceps with built-in suction helps
to take the biopsy in dryer conditions. Hemostasis
is achieved by bipolar electrocautery (figure 1)

Transsphenoidal approach: As with the trans
nasopharyngeal approach, for biopsy purposes, it
can be performed by one or two surgeons. Following
posterior septectomy, the sphenoid ostium is
connected and the sphenoid rostrum is drilled down.
The sphenoid floor is resected by a diamond drill or
kerrison forceps until good exposure of the clivus
is gained. The posterior sphenoid wall (anterior
clival surface) is drilled in front of the clival lesion,
exposing the underlined pathology. Hemostasis is
achieved by bipolar electrocautery.
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Table 1
Patients’ clinical characteristics
N. Age | Sex | PRESENTATION | LOCATION OF BIOPSY DIAGNOSIS TREATMENT
LESION APPROACH
1 57 M Clivus Trans-nasopharyx Metastatic prostatic | Chemotherapy
carcinoma
2 48 F Headache Clivus Trans-nasopharyx NPC Chemotherapy
3 62 F Headache Clivus Trans-nasopharyx Fibromixoid tumor |Follow up
4 68 F Headache, Clivus Trans-nasopharyx Chordoma Rx
dysarthria, tongue
deviation (CN XII)
5 56 M | Headache Clivus Trans-nasopharyx NPC Rx+Chemotherapy
6 60 F Meningitis Clivus-petrous Trans-nasopharyx Epidermoid cyst Endoscopic surgery
7 80 M | Headache Clivus Trans-nasopharyx Chordoma Rx
8 54 F Headache Clivus Trans-nasopharyx OM AB
9 67 M | Headache Clivus Trans-nasopharyx oM AB
10 |74 M | Headache, SOM Clivus-petrous Trans-nasopharyx OM AB
11 72 M | Headache, SOM Clivus-petrous Trans-nasopharyx OM AB
12 60 M | Headache, SOM Clivus-petrous Trans-nasopharyx OM AB
13 62 M | Headache, CN VI | Upper clivus Trans-sphenoid OM with abscess AB
Palsy
14 |75 M | Headache, SOM Clivus — petrous Trans-nasopharyx Plasmacytoma Rx
15 70 M | Epistaxis Clivus Trans-nasopharyx Plasmacytoma,TB | Surgery, AB
16 |65 F Headache Occipital condyle | Trans-nasopharyx Metastatic sarcoma | Chemotherapy

N: Number, M: Male, F: Female, SOM: serous otitis media, CN:

cranial nerve, NPC: Nasopharyngeal Carcinoma, OM: Osteomyelitis,

TB: tuberculosis; AB: Antibiotics, Rx: Radiation therapy.

In both approaches used, the intraoperative
frozen section was obtained to confirm the adequacy
of the specimen. Tissue was sent for pathology and
cultures (bacterial, mycobacterial and fungal).

Results

A total of 16 cases was treated between 2003 and
2013. There were 10 males and 6 females. Age
ranged 48-80, mean 64+9. Eight patients presented
with a headache without any other significant
symptoms, four patients presented with a headache
accompanied by unilateral chronic serous otitis
media, two patients presented with a headache and
unilateral cranial nerve palsy (abducens nerve and
hypoglossal nerve), one had meningitis and one
complained of recurrent epistaxis (Table 1).

All the patients underwent both contrast-
enhanced CT and MRI, which demonstrated
intraclival or paraclival lesion. In this case, series
imaging could not provide the definitive diagnosis.
The lesions in ten patients were located in the
clivus, in five patients the clivus and the adjacent
petrous bone were involved and in one patient the
disease was found to involve the occipital condyle.
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In 15 patients the biopsy was accomplished
via trans-nasopharyngeal approach, and in one
patient the specimen was obtained using the trans-
sphenoidal approach. Image-guidance system was
used in six patients. In 14 patients the procedure
was performed under general anesthesia, while
in two patients the lower clival pathology was
accessed and biopsied trans nasopharyngeal under
local anesthesia, due to underlying comorbidity
and superficial submucosal location of the lesion.
During surgery, one of these patients developed
an asthma attack that challenged the safety of the
operation. Routinely, intraoperative frozen sections
were obtained until pathological tissue extraction
was confirmed by a pathologist. There were no
reported complications.

In six patients (38%) pathology revealed
osteomyelitis, and in one of these cases, an abscess
was part of the disease process (figure 2). Two
patients had nasopharyngeal carcinoma (NPC),
two patients had metastatic disease (primaries
were prostatic carcinoma and femur sarcoma),
two patients had chordoma, two patients had
plasmacytoma (one with concurrent intra clival
tuberculosis), one patient had fibromixoid tumor
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Figure 2
T1 MRI sagittal view of 62 years old male (patient 13) with
osteomyelitis of the clivus associated with an abscess (white
arrow).

Figure 3
Contrast-enhanced CT scan sagittal view of 62 years old female
(patient 3) with fibromixoid tumor of the clivus (white arrow).

(figure 3) and one patient had an epidermoid cyst
(figure 4). (Table 1).

Following the pathological results, 14 (87.5%)
patients were managed with non-surgical treat-
ment. Only two patients (12.5%) underwent
definitive surgery. The 6 patients diagnosed with
osteomyelitis were treated with at least 3 months’
antibiotic course. In one of these patients, the
endoscopic biopsy included an intra clival small
abscess marsupialization and consequently the
abducens nerve palsy had quickly resolved.
Two patients with NPC and two with metastatic
disease were referred to oncologic treatment, such
as chemotherapy and/or radiation therapy. Two
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Figure 4
T1 MRI sagittal view of 60 years old female (patient 6) with an
epidermoid cyst of the clivus (white arrow)

patients with chordoma were defined non-operable;
one due to extensive local disease and the other due
to severe comorbidities that put him at high risk for
general anesthesia. One patient with plasmacytoma
was referred for radiation therapy. One patient with
solitary fibrous tumor was treated conservatively
with planned follow-up visits and serial imaging.
Two patients underwent endoscopic surgery:
two weeks following the biopsy, one patient with
plasmacytoma (and concurrent tuberculosis treated
with antibiotics) developed an acute unilateral
decreased vision, due to optic nerve compression
by the rapidly progressive tumor. Transphenoidal
expanded endoscopic surgery (EEA) was used for
subtotal tumor resection. The vision was quickly
restored, however, several weeks later the patient
was diagnosed with upper limb multiple myeloma.
This patient died one year following that diagnosis.
One patient with large petro-clival epidermoid cyst

underwent trans sphenoidal endoscopic resection.
(Table 1).

Discussion

The clivus (Latin for “slope”), is a part of the
central skull base extending from the dorsum sellae
anteriorly to the foramen magnum posteriorly.*'*"
Several critical neurovascular structures lie adjacent
to the clivus, including the internal carotid artery,
cavernous sinus, the basilar artery and its branches,
the brain stem and cranial nerves III through XII."
Clival lesions can expand to involve any of these
elements which can lead to variable extent of
functional compromise and neurological deficit.
Cranial nerve VI involvement is the most common
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among the cranial nerves." Obviously, due to the
described proximity; these structures are prone to
injury during surgery.

The clivus can be the origin of different diseases;
chordoma and chondrosarcoma, arise from the
transformed notochord and primitive mesenchymal
cells in synchondrosis, respectively;' though
rare, these are the most common tumors of the
clivus.' Metastatic diseases of the clivus often
originate from prostate, thyroid, and hepatocellular
carcinomas;'>'® Proliferation of monoclonal plasma
cells and fibroblasts can develop into plasmacytoma
and fibromyxoid tumors, respectively. Infection,
such as osteomyelitis, either secondary to spreading
from an infected adjacent tissue or primarily
originating from the clivus, should also be
considered while evaluating clival diseases. Other
rarer diseases, such as lymphoma, giant cell tumors,
histiocytomas, malignant nerve sheath tumors of
the skull base (MNSTs) and malignant meningioma
(MM) have also been reported. Moreover, the clivus
can be invaded by other pathologies originating
nearby; worth mentioning are invasive pituitary
macroadenoma, NPC, and cholesteatoma.'*!*

Chordoma, chondrosarcoma, MNSTs, and MM
are usually treated by surgical resection followed
by radiotherapy. Cholesteatoma is usually treated
by complete surgical excision. Whereas, in most
other pathologies affecting the clivus, surgery is
not the mainstay of treatment and can sometimes be
tailored for a few selected patients. Thus, infections
in the clivus are usually treated with a prolonged
course of antibiotic therapy. Plasmacytoma and
NPC are usually treated with radiotherapy and
chemoradiotherapy, respectively. Metastatic dis-
eases have a poor prognosis and are, not infre-
quently, set for palliative treatments. Fibrous
diseases are usually followed conservatively."
Therefore, it is reasonable to make every effort to
define the final diagnosis early in the evaluation
process of patients with clivus pathologies. This
approach can help in drawing the best line of care
for each patient and probably lead to avoiding
unnecessary and potentially hazardous surgeries.

In our series, 14 out of 16 patients (87.5%) were
treated non surgically; six patients had infectious
diseases, two patients with metastatic disease, two
patients with NPC, one with fibromyxoid tumor,
one with plasmacytoma and two patients with
chorodoma who were found to be inoperable.
Surgery was not the treatment of choice for these
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patients. Moreover, the clival biopsy procedure
was able to preclude most of the patients from
unnecessary expanded surgical procedures, which
may increase the risk of bleeding or injury to
vital structures, without improvement in disease
curability. Therefore, we recommend initial endo-
scopic biopsy of clival lesions before considering
definitive surgery.

A clival biopsy was used to diagnosed all
the patients in our series. Kristin et al. reported
conclusive histologic diagnosis in 14 out of 24
patients (58%) who had undergone endoscopic
endonasal biopsies due to lesions of the clivus."”
Kelley et al. achieved definitive pathology results
in five of six biopsies from the masses in the clivus
region (83%).? Our surgical results seem to be
superior to other reports, though very few studies
dealt specifically with clivus biopsy.

There were no complications in our case
series; this is in accordance with other reports in
the literature which demonstrate the safety of
endoscopic endonasal approach for biopsy of clival
lesions."” Our results support the feasibility, safety
and the adequacy of the endoscopic endonasal
clival biopsy, as a vital diagnostic tool while
evaluating lesions in the clivus region. We suggest
intraoperative frozen section sampling to assure the
specimen adequacy.

Surgeries in the clival area can be performed
via different surgical approaches; anteromedial
(endonasal route), anterolateral (orbitozygomatic
an anterior petrosectomy), lateral (transpetrous
presigmoid-posterior petrosectomy), and posterior
(retromastoid-retrosigmoid approach).'

Generally, lesions that lie medial to the internal
carotid arteries (ICA) are best approached anteriorly
using the endoscopic endonasal route, while lesions
extending laterally beyond the cranial nerves plane
are best addressed by lateral route."

The endoscopic endonasal approach was used
in all the patients. This approach is ideal for
biopsy, even in lesions with lateral extension,
since in this procedure we prefer obtaining an
adequate specimen rather than resecting the entire
lesion. The endoscopic approach is less invasive,
provides satisfactory access, even to deeply located
lesions of the clivus, minimizes risk for injury
to neurovascular elements, provides superior
visualization and the ability to better explore the
surgical field by using angled endoscopes, alt while
using a natural corridor.” Moreover, it is related
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with decreased hospital stay and avoids external
scars."’

This study’s approach during the endoscopic
biopsy was dictated by the location of the pathology
asrelated to the vomero-clival line. This line reliably
delineates the upper and lower clivus portions.
Above this line the transnasal transsphenoidal
approachwasused while bellow the line we preferred
the transnasal transnasopharyngeal approach.
Using this landmark was suggested in selecting
the appropriate surgical approach for the diagnosis
of intra clival lesions (Figure 1A). Though a large
body of literature deals with endoscopic surgical
approaches to the clivus region;'*'*'*!%3 very few
articles describe approaches for biopsy purposes.>"’
The endoscopic transnasal transsphenoidal ap-
proach is well described approaching the pituitary
gland, upper clivus and skull base.***!*22 Thig
study’s approach follows the same steps yet
while achieving lower morbidity; there is neither
flap harvest and reconstruction, since the biopsy
surgery preserves intact dura, nor the need for
excessive dissection within the nasal cavity, since
a narrow pathway is sufficient for a biopsy. The
transnasopharyngeal approach for performing
biopsies in the clival region is less discussed in the
literature. In our study, this approach was shown to
be less invasive, preserved the nasal structures and
mucosa, did not cause complications and above all,
successfully obtained the biopsies in 15/15 (100%)
of patients who fitted the indications for its use.

Headache and cranial nerve palsy are the most
frequent presentations of clival pathology."” Among
the cranial nerves, the abducens nerve is the most
vulnerable to injury, mainly due to its torturous
pathway from the brain stem to the superior orbital
fissure."® Reviewing cases with metastatic disease
to the clivus, DeConde et. al reported cranial
nerves palsy as the most prevalent symptom with
at least abducens nerve involvement occurring
in 26/42 patients (61.9%)." In one report of 48
patients with chorodoma and 49 with a low-grade
chondrosarcoma of the skull base, six cranial nerve
injuries were observed in 46% and 47% of patients,
respectively.'®

In our series, which consists of different clival
pathologies, the headache was the most common
presentation occurring in 14 out of 16 patients
(87.5%) and serous otitis media was the second most
common presentation occurring in 4 out 16 patients
(25%). The two patients with clival metastasis
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presented with a headache with no cranial nerve
involvement. Cranial nerve injury was seen in only
two patients, one with chorodoma and the other with
osteomyelitis. Two other patients presented with
meningitis and epistaxis, presentations that usually
do not underline intra clival pathology. Because of
the rarity of diseases arising in the clivus area and
the few clinical reports dealing with these, there
is a lack of established data defining these disease
symptomatology and prevalence.

All the patients in our series were preoperatively
evaluated with both contrasts enhanced CT and
MRI. We consider these modalities a prerequisite
before biopsy from the clival region; as they
provide unique and complementary valuable
information regarding the involvement of clival
cortical margins, bone marrow space and adjacent
soft tissue involvement.'® Nonetheless, CT and MRI
cannot usually provide the accurate diagnosis."”

The use of a surgical navigation system is usually
considered mandatory, when approaching the base
of the skull, according to many reports."” In this
study, we used image guidance when the planned
biopsy location was in close proximity to vital
structures, such as carotid arteries, optic nerves,
pituitary, cavernous sinus, basilar artery or brain
stem. However, for lesions located in the medial
and the submucosal nasopharyngeal region, we did
not use the navigation, as we found its use had no
significant additional contribution.

In two cases, the biopsy procedure was performed
under local anesthesia. Both patients were defined
as a high risk of general anesthesia and their
clival lesions were located sub mucosal in the
nasopharynx posterior wall. During surgery, one
of these patients developed an asthma attack that
challenged the safety of the operation. Following
this experience and considering the well-known
advantages of general anesthesia (airway control,
blood pressure control, complication management,
patient stability), we cannot recommend local
anesthesia for clivus biopsies.

The main limitation of this study was its
retrospective nature that might be associated with
selection bias. Another limitation was the relatively
small sample size that reflected the experience of
one center and specifically one surgeon.

Finally, in evaluating the patients, we followed
the well-known principle of customizing the
treatment modality according to the patient’s disease
and general medical status, aiming to offer the best
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treatment possible while taking into consideration
the importance of preservation of critical tissue and
organ’s function.

Conclusion

Intra clival lesions can be efficiently and safely
diagnosed using trans-nasopharyngeal or trans-
sphenoidal endoscopic techniques. Correct diag-
nosis from this remote region may obviate the need
for surgery, in most cases.
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