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Surgery on Anterior Foramen Magnum Meningiomas

Department of Neurosurgery, Yonsei University College of Medicine, Seoul, South Korea
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Chang Ki Hong, Jung Yong Ahn, Kyu Sung Lee

Object : The surgical approach to foramen magnum meningioma is crucial to get a radical
removal. The standard surgical technique is based in far lateral suboccipital approach. In
this paper the authors present a surgical series of foramen magnum meningioma, which
were removed with a technique based in the removal of tumor from the posterior skull
base without low cranial nerve injury.

Methods : From March 2001 to February 2006, 12 patients with a foramen magnum
meningioma were operated. The far lateral extension of the classic suboccipital
craniectomy has been found to reduce the depth of the field and improve the angle of
surgical perspective to the ventrolateral clivus. The surgical techniques proposed were
based in the exposure of anterior aspect of brainstem. The suboccipital craniectomy and
partial condylectomy were performed exposing the jugular bulb, sigmoid. The tumor was
removed as piecemeal fashion with the help of suction and coagulation. The anterior
border of the tumor was removed using a dissection under the low cranial nerve., The
dura of the posterior fossa was opened and an intradural tumor removed. After removal,
the dura was closed and the defect occluded with tachocomb.

Results : We removed the mass by partial condylectomy via far lateral transcondylar
approach without neurological deficit and postoperative craniovertebral instability.
Conclusion : If a lesion may be approached through a perpendicular exposure, the
suboccipital craniectomy alone may be sufficient, especially ventral foramen magnum
meningioma, Additional exposure of the ventrolateral clivus without brainstem retraction

requires condylar removal.



B [ntroduction

Foramen magnum meningiomas are rare and comprise

0.3?3.2% of all meningiomas “*

. Despite recent
improvements in microsurgical techniques, treatment of
foramen magnum meningiomas still carries and elevated risk
of morbidity, especially low cranial nerves. Due to their
complex anatomy and invasion of vital structures, ventral
and ventro—lateral meningiomas pose the most complex
surgical problems to the treating surgeon. Controversy still
exists about the optimal mode of treatment and the optimal
surgical approach. We analyze our experience treating
patients with foramen magnum meningiomas during a 6—

year period, and we briefly review the literature on this

subject.

B Materials and Methods

During a 6—year period from 2001 to December 2006, a
total of 12 patients with foramen magnum meningiomas
underwent operations in the department of neurosurgery at
Yongdong severance hospital. Patient age ranged from 22 to
68 years, with a mean age of 55.1 years: there 4 were men
and 8 women. Presenting symptoms varied from nonspecific
headache, to difficulty with swallowing, progressive
hemiparesis, sensory disturbances, and attacks of
vertebrovasilar insufficiency. We analyzed retrospectively the
case records, operation reports, follow—up data and
neuroradiological findings of 12 patients (Tablel). All patients
had contrast enhanced MRI examinations preoperatively. CT
and conventional angiography were also used if necessary to
modify surgical technique. All patients were operated on
park—bench position by use of variation of far lateral
approach. The extent of tumor removal estimated by
intraoperative observations and postoperative enhanced CT
or MRI was graded as radical, subtotal, and partial.
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B Result

1. Extent of tumor removal at initial operation

The follow—up period ranged from 15 to 42 months, with
median period of 30 months. Gross total resection was
defined as the absence of tumor on postoperative MR imaging
and the surgeon s impression of gross total tumor removal,
Based on these criteria, gross total removal was achieved in
all patients (Fig 1).

A. preoperative contrast-enhanced MRI.
B. Postoperative CT. Occipital condyle was removed partially.

2. Surgical complications and clinical outcome

All patients were active and independent. Temporary
paresthesia and sensory deficits occurred in two patients. In
far lateral approach, the most common complication is the
deficit If lower cranial nerve, 12th in particular, In our series,
there was no permanent lower cranial nerve injury. Two
patients developed temporary ipsilateral lower cranial nerve
palsy. There was no significant postoperative complication in
any other patients. All patients improved in their motor
power. Two patients suffered CSF leakage through the
wound. In these patients the leak resolved with lumbar

drainage. A man operated for a huge petroclival meningioma,



who showed mild facial palsy immediately after surgery
(Tabled).

B Discussion

The idea of a far lateral approach to structures located
ventral to the brainstem and upper spinal cord was proposed
relatively recently. Far lateral approach enabled us to inspect

579 Tt seems that

the region of the ventral foramen magnum
the basic far lateral approach with partial condylectomy may
be safe, technically simple, and sufficient for treating
pathological entities such as meningiomas in the region of
the ventral foramen magnum. Our experience indicates that
condylectomy is very important to performing a safe and
radical tumor resection. Surgeons perform the far lateral
approach with many variations. Aside from suboccipital
craniectomy, the basic element of the far lateral approach is

resection of the occipital condyle,

1. Positioning

Positioning on perioperative is imperative. The patient was
usually placed in a three quarter oblique position or a
modified park—bench position. It is much easier to place the
patient's neck flexion with the turned away from the surgeon

to obtain appropriate sight and to manipulate microscope (Fig

Table 1. Summary of 12 cases of foramen magnum meningioma

2). However, if neck flexion is too much, airway come to get
pressure, venous return would be a loss and moreover spinal
cord or brainstem pressing by the pathological lesions can
make the patient dangerous during the operation. Therefore,
it is necessary to monitor patient’s symptom or neurological
sign changes for 20 minutes with same positioning as like in

intraoperative before the operation.

2. Surgical Procedure
A Oblique incision is used, depending upon the need to
combine the transcondylar approach with a presigmoid

petrosal approach, a subtemporal infratemporal approach, or

Picture depicting the patient in the three quarter position. It is much
easier to place the patient's neck flexion with the turned away from
the surgeon to obtain appropriate sight and to manipulate
microscope.

No Sex Age Location Symptoms & sings Postop Complication Result
1 F/50 FM FRt hemiparesis CSF collection Good
2 F/62 FM Lt paresthesia CSF collection Good
3 F/22 JF Dizziness Voice change* Good
4 F/45 Cci1-2 Voice change (=) Good
5 F/62 Clival Dysphagia (=) Good
6 F/58 Clival Quadriparesis Tongue deviation* Good
7 F/66 FM Dizziness =) Good
8 M/55 JF Lt hemiparesis Swallowing | * Good
9 M/67 FM Paraparesis (=) Good
10 M/68 FM Lt hemiparesis (=) Good
11 F/45 FM Headache =) Good
12 M/62 FM Dizziness (=) Good

foramen magnum, JF: jugular foramen, *: temporary



an occipitocervical fusion ***?, Dissection and elevation of
the muscles is performed in layer by layer. Trapezius and
splenius capitis muscles are exposed from medial to lateral in
this area by resecting suboccipital and posterior neck skin,
and subcutaneous tissue in order to search suboccipital
muscle group (Fig 3). Next, semispinalis and longissmus
capitis muscles are exposed when clear the muscles away.
When the muscles were removed better exposure of the

rectus capitis posterior major muscle (RCPMM), superior

. oblique skin incision.

. splenius capitis muscles are exposed.

. semispinalis and longissmus capitis muscles are exposed.

. when the muscles were removed better exposure of the rectus
capitis posterior major muscle, superior obligue muscle and
inferior oblique muscle forming suboccipital triangle can be
obtained.

OO0 w>

- Fig. 4

Transposition the vertebral artery by carefully removing C1 posterior
arch. After dura was incised, tumor was exposed.
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oblique muscle (SOM) and inferior oblique muscle (IOM)
forming sub occipital triangle can be obtained[2,7,11]. The
layer—by—layer dissection helps to identify the vertebral
artery and the C—2 dorsal nerve root. Vertical area from the
vertebral artery (VA) transverse extradural portion and C2
dorsal nerve root as well as Cl1-2 posterior arch and the
transverse process can be founded when remove these
muscles and rectus capitis posterior minor muscle[5,6,11]. A
mstoidectomy is performed, extending anteriorly to the facial
nerve canal and unroofing the lower half of the sigmoid sinus
and the jugular bulb posteriorly. The retrosigmoid
craniectomy includes the rim of the foramen magnum.
During the surgery via the transcondylar approach (TCA),
Transverse foramen can be exposed and then transpose the
VA by carefully removing C1 posterior arch and the
transverse process (Fig 4). An extension of drilling to the
suboccipital condyle exposes lowerly the foramen magnum
and laterally the occipital condyle[7,11,12]. Then lateral aspect
of medulla was appeared while anterior aspect of medulla
wrapped with jugular tubercle via intradural procedure.
However, anterior one third of basilar trunk was exposed by

removing jugular tubercle ** ",

B Conclusion

We removed the tumor by partial condylectomy via far
lateral transcondylar approach without a neurological deficit

and postoperative craniovertebral instability.
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Treatment Strategy of Trigeminal Schwannoma
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Objective : The objective is to clarify the role of multimodality treatment of trigeminal
schwannomas and to suggest optimal treatment strategy for these tumors,

Methods : From 1995 to April 2007 we had treated 52 patients with trigeminal
schwannomas and the clinical data of these patients were analyzed retrospectively. There
were 24 males and 28 females with mean age of 44.9 years (range 7-75 years). Surgical
treatment was done in 43 patients and 8 patients of them were treated with a
postoperative radiosurgery. 9 patients underwent radiosurgery on the basis of clinical
findings and imaging criteria. Tumors that belong to type A (21 cases), which were
predominantly in the middle cranial fossa; type B (9 cases), which presented
predominantly in the cerebellopontine angle; type C (21 cases), which were dumbbell-
shaped extending into both the middle and posterior fossa; and type D (1 case), which
was primarily extracranial with intracranial extension.

Resulis : The mean follow—up period was 36.9 months (range 5-129 months). In surgical
treatment group, total tumor resections were achieved in 33 of 43 patients (77%). Three
patients underwent the second staged operation to remove a residual or recurrent mass
and all of them were type C. In radiosurgical treatment group, the tumor growth controls
were achieved in 16 of 17 patients (94%).

Conclusion : Trigeminal schwannomas may be successfully removed with low morbidity in
many patients, via an entirely subtemporal extradural approach. In patients with residual or
newly diagnosed small sized trigeminal schwannomas, stereotactic radiosurgery may be a

good adjuvant therapy.
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Table 1. Signs and symptoms in 52 patients with trigeminal
schwannomas who underwent surgery or radiosurgery

Factor No. of Patients (%)
Symptom
facial pain 16(31%)
facial numbness 9(17%)
facial hypesthesia 18(35%)
headache 12(23%)
diplopia 11(21%)
dizziness 5(10%)
tinnitus 7(13%)
hearing disturbance 5(10%)
visual disturbances 5(10%)
ataxia 4(8%)
facial palsy 4(8%)
Sign
extraocular movement deficit 8(15%)
weakness in the muscles of mastication 7(13%)
facial weakness 4(8%)
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A. Preoperative MR imaging scan demonstrating a dumbbell-shaped trigeminal schwannoma that expands the orifice of the Meckel’s cave.
B. Postoperative, contrast-enhanced, computed tomographic scan showing total excision of the tumor via the subtemporal extradural approach.

A. Preoperative MR imaging scan demonstrating a dumbbell-shaped trigeminal schwannoma that expands the orifice of the Meckel's cave.
B. MR imaging scan after the first operation via the subtemporal extradural approach showing subtotal excision of the tumor.
C. A six months follow—up MR imaging scan after the second operation via the lateral suboccipital approach showing total excision of the tumor.
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A. A T1-weighted gadolinium—enhanced axial MR imaging scan demonstrating a small left trigeminal schwannoma. He was treated with a marginal

dose of 14 Gy prescribed to 50% isodose line.

B. A six months follow—up MR imaging scan after radiosurgery showing significant tumor shrinkage.
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Objective : The aim of this study was to evaluate the treatment result and quality of life
(QOL) in patients with intracanalicular to small-sized vestibular schwannoma (VS), who
were managed with microsurgery or gamma knife radiosurgery (GKS).

Methods : Medical records of 40 patients who were available on the telephone interview
and were followed up more than 6 months after treatment for VS of Koss grade 2 or less
from 1997 to 2007 were reviewed. Eighteen patients were treated with microsurgery via
translabyrinthine approach and 22 patients were treated with GKS. We evaluated tumor
control rate, complications and QOL. To evaluate the QOL, we used the Glasgow Benefit
Inventory questionnaires with telephone interview.

Result : The mean observation time was 26.85 months, Sixteen patients (88.89%) in
microsurgery group did not develop recurrence of tumor. Twenty patients (90.91%) in
GKS group were controlled with less than 140% volume increase. One patient in
microsurgery group had facial nerve palsy (FNP) worse than House—Brackmann (H-B)
Grade Il at last follow—up, while no patient developed FNP worse than H-B grade Il in
GKS group. Although GKS group had higher score in GBI questionnaires, the difference
was not significant in comparison with microsurgery group..

Conclusion : In small VS, microsurgey and GKS showed similar tumor control and

complication rate. Microsurgery group did not have worse QOL than GKS group.

ORI Schwannoma, Vestibular;, Microsurgery; Gamma knife radiosurgery;

Quality of life
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Table 2. The characteristics of patients in each group

MS GKS P value
Age (Years) 46.83 52.36 0.236
Sex (Male:Female) 10:8 6:16 0.069
F/U duration (months) 37.1 18.45 0.210
Tumor size (cm) 1.55 1.27 0.05
Tumor volume (cm3) 0.69 0.47 0.438

MS :Microsurgery, GKS ; Gamma knife surgery, p{0.05

Table 3. Preoperative symptoms of patients in each group

MS GKS P value
Hearing loss 18 18 0.057
Tinnitus 1 13 0.897
Dizziness 7 7 0.641
Total 18 22

MS ;Microsurgery, GKS ; Gamma knife surgery, p<0.05

Table 4. Preoperative hearing

Grade Gardner-Robertson scale MS GKS P- value
1 Good(0~30dB;70~100%) 0 7
2  Serviceable(31~50dB,50~69%) 2 5
3 Nonserviceable(51~90dB,5~49%) 8 6 0.008
4 Poor(91~100dB,1~4%) 5 1
5 None, Cannot test 3 3

The numbers in Grade: the grade in Gardener—Robertson scale,
MS ;Microsurgery, GKS ; Gamma knife surgery, p<0.05
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A Case of Endoscope assisted Endonasal Transsphenoidal
Surgery for Follicle—stimulating hormone—secreting Pituitary
Adenoma
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Follicle—stimulating hormone—secreting pituitary adenomas are rarley diagnosed and likely

considered as a non—functioning pituitary tumor. Because they usually do not present until

of sufficient size to cause neurologic deficits by mass effect or hypopituitarism, whereas

other functioning tumors — acromegaly, prolactinoma, Cushing's disease — frequently

present earlier with symptoms caused by physiologic effects of excess hormones that they

secrete. 62—year—old man suffered from visual disturbance, Endocrinologic evaluation

showed high serum FSH level. Suprasellar extended pituitary mass with compression to
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their clinical,

immunohistochemical characteristics.

WAL olg3te] AHPE HoEs AR ol 4T BE Bu) wskeA] 4F

endocrionological,

optic chiasm & cavernous sinus was imaged on MRl and removed by endoscope
assisted endonasal transsphenoidal surgery. It was composed of gonadotroph showed
strong immunohistochemical reactivity against FSH and LH. Uncommon pituitary tumors

such as FSH-secreting adenomas can be defined early and accurately through

radiographic and
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Transient sixth nerve paresis with the delayed onset after

microvascular decompression for hemifacial spasm
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Microvascular decompression (MVD) is a safe and effective treatment for hemifacial spasm
(HFS). Delayed aducens nerve paresis has been reported with extremely rare incidence
as a complication of MVD. We report this rare complication and discuss its pathogenesis
and the natural course.

A 50-year-old woman underwent MVD for right sided hemifacial spasm. MR images
showed right anterior inferior cerebellar artery (AICA) compressing with close proximity to
the root exit zone of the ipsilateral facial nerve. The procedure was uneventful. However,
she developed delayed sixth nerve paresis on the ipsilateral side three weeks
postoperatively and it lasted for four weeks. But it spontaneously resolved after eight
weeks from operation. In this case, we can recommend that the risk of transient sixth

nerve paresis with the delayed onset should be considered before operation.
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B [ntroduction

Hemifacial spasm (HFS) is a symptom—complex of
unilateral facial nerve hyperactive dysfunction. Unlike the
trigeminal neuralgias, medical treatment for HFS has not
been proven effective, Microvascular decompression (MVD)
for HF'S results in long—term relief of the symptoms in the
majority of patients.l We report a extremely rare

complication, delayed sixth nerve paresis following MVD,
M Case report

A 50—year—old woman presented with three—year history
of classical hemifacial spasm on the right side. The severity
and frequency of the spasm were increasing over recent
several months. Magnetic Resonance Imaging (MRI) scan
suggested right anterior inferior cerebellar artery (AICA) was
a major compressing vessel with close proximity to the root
exit zone of the ipsilateral facial nerve (Fig. 1).

All of the surgical procedures were performed via a
lateral retrosigmoid suboccipital approach, which has been
well described in the literature.2—4: After opening the dura
mater, gentle retraction of the cerebellum exposed the facial
nerve that was compressed by the arteries and/or veins.
Several Teflon balls and threads (DuPont Co.) were inserted
between the facial nerve and the AICA that was suspicious of

offending vessels. As a result of operative procedure, facial

Right anterior inferior
cerebellar artery (AICA) is
in close proximity to the
root exit zone of the right
facial nerve.
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Nine—photo shows right sided isolated ipsilateral 6th nerve paresis.

nerve was freed from offending vessel. During the
intraoperative and postoperative period, no lumbar drainage
was required.

The patient s symptoms immediately improved following
MVD and she was discharged. At the follow up of 3 weeks,
she revisited our outpatient department with a complaint of
diplopia. Neurological examination revealed a limitation of
lateral gaze of eyeball on the ipsilateral side, but no facial
nerve palsy. There was neither nystagmus nor evidence of
dysfunction originated from brainstem or vestibular organ.
On the MR images 2 months following MVD, there was no
evidence that Teflon felts or AICA compressed the sixth nerve
(Fig. 2). She was treated with steroid medication and
consequently, recovered spontaneously from the delayed

sixth nerve paresis over eight weeks (Fig. 3)

B Discussion

Delayed sixth nerve paresis (DSNP) following surgery for
cerebello—pontine angle lesions has been well documented.5—
8 However, little is known about isolated abducens nerve
dysfunction following MVD for HFS, In comparison with the
facial nerve, the abducens nerve has a long pathway and
more susceptible to injury by manipulation or intracranial
pressure alterations.9,10 In standard MVD procedure, any

visualization or direct contact of the surgical instruments



- D
At 4 months after MVD and 2 months after the development of
ipsilateral isolated 6th nerve paresis, the paresis fully recovered
spontaneously without any surgical treatments.

with the abducens nerve does not possibly occur. However,
during an attempt of separating offending vessel, especially
AICA, from the root exit zone of facial nerve, indirect
mechanical injury of the abducens nerve lying on the far side
of the ectatic artery, is possible. Another possible mechanism
of this complication includes a nuclear dysfunction at the
pons by an injury of supplying small vessel. However, no
vascular structures were sacrificed during this procedure.

In this case, we can recommend that the risk of transient
sixth nerve paresis with delayed onset should be considered
before operation, although there is no way to predict the risk

of this complication due to the rarity of its incidence.
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Diaphragma sellae meningioma is a rare entity and its clinical and radiologic findings of
are similar to those of pituitary macroadenomas. It is important to differentiate the rare
diaphragma sellae meningioma from the common non-functioning pituitary
macroadenoma, especially with regards to the surgical approach. We report a rare case
of diaphragma sellae meningioma mimicking non—functioning pituitary macroadenoma in a
65—-year—old male patient who presented with bitemporal hemianopsia and
panhypopituitarism, The patient underwent the tumor removal via the transsphnoidal and
transcranial approaches in two times. Careful MRI evaluation is exceedingly valuable for
differentiation between two disease entities. The main findings considered are contrast
enhancement, visibility and displaced direction of the normal pituitary gland, the center of

the lesion and sellar enlargement.
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B Introduction

Diagphragma sellae meninigiomas with intra— and
suprasellar extension are rarely occurred. The preoperative
differentiation of a non—functioning pituitary macroadenoma
from a diaphragma sellae meningioma may be difficult and
quite challenging because of rare occurrence of diaphragma

“? However, it is important to

sellae meningioma.
differentiate the rare diaphragma sellae meningioma from
the common non—functioning pituitary macroadenoma,
especially with regards to the surgical approach. While most
of pituitary macroadenoma are prevailingly operated through
the transsphenoidal approach, meningiomas are approached
via a craniotomy.

Kinjo et al. ¥ classify the diaphragma sellae meningiomas
into three categories depending on their origin: Type A,
originating from the upper leaf of the diaphragma sellae
anterior to the pituitary stalk; Type B, originating from the
upper leaf of the diaphragma sellae posterior to the pituitary
stalk; and Type C, originating from the inferior leaf of the
diaphragma sellae, The presenting symptoms and radiological
findings of a type C meningioma are similar to those of non—
functioning pituitary adenomas,

Herein, we describe a rare case of diaphragma sellae
meningioma mimicking non—functioning pituitary
macroadenoma in a 65—year—old man who presented with
bitemporal hemianopsia and panhypopituitarism. The
peculiar clinical and radiologic features of diaphragma sellae

meningioma are discussed and reviewed in the literature.
M Case Report

A 65—year—old man presented with seven months history
of general weakness, nausea and weight loss. The patient
was admitted to department of endocrinology and
endocrinologic analysis disclosed hyposecretion of all anterior
pituitary hormones. The patient received daily supplements
of levothyroxine (0.1 mg) and prednisolone acetate (7.5 mg).

Ophthalmological investigations showed a visual acuity 0.05

of the left eye and 0.1 of the right, as well as a significant
visual field loss of the both eyes (bitemporal hemianopsia).
Magnetic resonance imaging revealed a space—occupying
lesion of the intra and suprasellar region with significant
compression of the optic chiasma and cavernous sinus
invasion on both sides, The lesion was isosignal on both T1—
and T2—weighted images and homogeneously enhanced with
gadolinium (Fig. 1). A cerebrospinal fluid space was seen
below the diaphragma sellae, Pituitary stalk was displaced
posteriorly. Normal gland was located at the postero—inferior
portion in the tumor.,

Tumor removal via a transnasal transsphenoidal approach
was performed under the impression of non—functioning
pituitary macroadenoma. After the incision of sphenoidal
dura, clear CSF was gushed out. The lesion was soft and
moderately vascularized, resembling a meningioma. As
surgery progressed, excessive bleeding from the tumor was
encountered. The surgery was stopped and second operation
was planned. The patient s postoperative course was
uneventful. A left frontotemporal craniotomy was performed
14 days later. The tumor was seen in the subchiasmatic space
compressing the optic nerves bilaterally and internal carotid
arteries laterally without attachment to the tuberculum
sellae. The tumor was a reddish—gray friable mass, which
was removed subtotally; the tumor was originated from the
diaphragma sellae. The area of attachment was coagulated
extensively,

After surgery, transient diabetes insipidus developed. The
right vision was dramatically improved, but the left vision
and hemianopsia was not changed. Panhypopituitarism was
sustained and preoperative medications were continued. The
histopathological examination confirmed a meningothelial
meningioma (WHO Grade I). Follow—up MRI showed complete

removal of the tumor except cavernous sinus invasion.,

B Discussion and Review of Literature

In 1954, Busch and Mahneke ? were first described a

separate type of meningioma arising from the diaphragma
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sellae. There have been several other reports of diaphragma
sellae meningiomas, ** "™ Recently, Kinjo et al.” classified
the diaphragma sellae meningomas according to the site of
origin from the diaphragma: supradiaphragmatic—
prepituitary (type A), supradiaphragmatic—postpituitary (type
B), and subdiaphragmatic (type C). Our case belongs to the
type C. The main symptoms and signs of type C tumors were
bitemporal hemianopsia, visual disturbance, hypopituitarism,
headache, and hyperprolactinemia. These symptoms and
signs are similar to those of pituitary macroadenomas.

The differential diagnosis of type C meningiomas and
pituitary macroadenomas is difficult, Gadolinium—enhanced
MRI can help in the differential diagnosis by showing a
bright, homogeneous enhancement in meningiomas and a
heterogeneous, relatively poor enhancement in pituitary

6, 10)

macroadenomas, Furthermore, the center of the tumor

was not distinctly located in the suprasellar region, as
proposed by Cappabianca et al, ? The normal pituitary gland
displaced downward by the meningioma against the sellar
floor in our case, which is important for differentiate the
meningiomas from the pituitary adenoma. Additionally, sellar
turcica enlargement was moderate compared to the size of
the meningioma, while pituitary macroadenomas are often
associated with marked sellar enlargement, ¥ Sometimes,
diaphragma sellae is displaced upwards in macroadenomas,
whereas it is displaced downwards in meningiomas, * Further
evidence was provided by the clear identification of the
pituitary stalk, absence of calcifications and circumscribed
growth around the internal carotid artery. ”

The transsphenoidal approach is an established, minimally
invasive approach for the treatment of pituitary

macroadenomas, with exceptions in cases with retrograde or

D Z(1.414063) P(.000000 ,-156.742483) R(257 .0
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A. Sagittal T1-weighted MR image revealing a space—occupying lesion of the intra and
suprasellar region. Pituitary stalk (white arrow) was displaced posteriorly.
Gadolinium—enhanced sagittal T1-weighted image showing a homogeneous enhancement of
the tumor. A cerebrospinal fluid space (white arrowhead) was seen below the diaphragma

C. Dynamic enhanced coronal image of early phase showing a tumor with significant
compression of the optic chiasma and cavernous sinus invasion on both sides.

C. Dynamic enhanced coronal image of late phase demonstrating a normal gland (dark arrows)
located at the postero—inferior portion in the tumor.
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parasellar tumor growth or with an excessive suprasellar
extension or in lesions with a dumbbell shaped configuration.
The surgical approach to meningiomas of the sellar region is
controversial, whereby the majority of authors prefer a
craniotomy approach, ***® A transcranial approach enables a
radical tumor excision, better control of bleeding and an
assured visualization and protection of the pituitary stalk,
nerves and vessels, ¢ Excessive bleeding was encountered in
our patients undergoing the transsphnoidal approach and an
additional transcranial operation was required for radical
excision of the tumor, The transsphenoidal approach allows
pituitary decompression as well as a confirmation of the
diagnosis with an option for a craniotomy approach, if radical
resection is not possible. However, if we were preoperatively
impressed with the meningioma in the first time of operation,
we preferred the trasncranial approach because of its wider
exposure and safer hemostasis.

In conclusion, diaphragma sellae meningioma is a rare
entity but the diagnosis of type C diaphragma sellae
meningioma should be differentiated from the pituitary
macroadenoma, An exact preoperative diagnosis is important
for the choice of an appropriate surgical approach. Careful
MRI evaluation is exceedingly valuable for differentiation
between two disease entities. The main findings considered
are contrast enhancement, visibility and displaced direction
of the normal pituitary gland, the center of the lesion and

sellar enlargement,
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Pulsatile tinnitus associated
with jugular bulb diverticulum

Department of Otolaryngology—HNS, Collage of Medicine, The Catholic University of Korea, Seoul, Korea
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Pulsatile tinnitus is a rare but disabling symptom, which is frequently related to
hemodynamic abnormalities within the temporal bone. Jugular diverticulum(D), an out—
pouching of the jugular bulb is an extremely rare venous anomaly. According to the size
and the location, it presents hearing loss, vertigo, and tinnitus that may be pulsatile, We
present a case of right-side JD with pulsatile tinnitus, which is located laterally in the
tympanic cavity and extends anteriorly close to tympanic orifice of Eustachian tube in an
unusual manner of no interruption of the ossicular chain and no obliteration of the round

window.
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A. The axial CT of the temporal bone shows
the anterior—extending jugular
diverticulum(arrow) from the high jugular
bulb(arrowhead).

B. The jugular diverticulum does not have any
contact with the ossicular chain.

A. The anterior—extending jugular diverticulum(arrow) from the high jugular bulb is clearly found.

B. In right vertebral angiogram venous phase, the vein drains mainly into the right jugular vein.

C. The venous phase of left—side vertebral angiogram shows the bilateral venous drainage. So the right jugular vein is the dominant venous
drainage system.
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