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OBJECTIVE: Persistent headache remains a significant problem in a small
group of patients after acoustic neuroma surgery via the lateral suboc-
cipital approach. We describe a modified technique of osteoplastic lateral
suboccipital craniotomy for surgery of the cerebellopontine angle. This
simple and elegant technique provides a superior cosmetic result and a
significant reduction in patients’ symptoms.

METHODS: We report on our series of 75 patients who underwent surgery
for acoustic neuroma. The maximal follow-up period was 4 years.

RESULTS: No patients reported headache postoperatively. Cerebrospinal
fluid fistulae were not observed.

CONCLUSION: This modified approach minimizes cerebellar retraction,
and the neural and vascular structures can be preserved under direct
visualization of the tumor. This lateral suboccipital approach is a useful
modification of previous approaches in acoustic neuroma surgery. It
provides successful tumor resection and excellent functional results.
(Neurosurgery 48:229–231, 2001)
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Sir Charles Ballance (1) is credited
with performing the first successful

removal of an acoustic neuroma, in
1894. Ten years later, Krause (11) re-
ported a unilateral osteoplastic opera-
tion. In 1925, Dandy (4) described a
technique for unilateral suboccipital ex-
posure, internal decompression, unroof-
ing of the internal auditory canal, and
total removal of the tumor. This tech-
nique provides the basis for the current
operative approach (2, 3, 6, 7, 12). Aside
from tumor resection and preservation of
nerve function (10), persistent headache
and neck pain remain significant prob-
lems in a small percentage of patients
(8, 9, 13, 14).

The restoration of anatomy using the
osteoplastic bone flap technique pro-
duces superior cosmetic results and
seems to reduce the frequency of re-
ported postoperative head and neck

pain. In the retrosigmoid approach, one
of the fundamental determinants of suc-
cess or failure of functional preservation
and total tumor removal is avoidance of
the bony labyrinth and exposure of the
fundus during removal of the posterior
wall of the internal auditory canal (3). In
the fundus area, lateral structures serve
as landmarks so that the angle of ap-
proach may be adapted to the working
angle required.

PATIENTS AND METHODS

Thin-section bone window computed
tomographic scans of the temporal bone
provide valuable information when the
morphometric variability of the tempo-
ral bone is considered. The transverse
sinus extends from the region of the
inion to the asterion (5). This point
where the lambdoid, parietomastoid,

and occipitomastoid sutures merge cor-
responds to the level of the transverse
sigmoid junction. The axis of the sig-
moid sinus can then be determined by
connecting the asterion with the tip of
the mastoid process, bearing in mind
the variable position of the asterion. Ex-
posure of the sigmoid and transverse
sinuses at the anterior and lateral limits
of a near-maximal anterior angle of ap-
proach reduces the necessary degree of
cerebellar retraction.

A linear, approximately 8-cm retroau-
ricular skin incision is performed to ex-
pose the occipital bone and mastoid.
One burr hole is made at the junction of
the transverse and sigmoid sinuses. The
posterior fossa dura and the lower part
of the sinus are separated from the bone
by using a blunt hook. The medial mar-
gin of the sigmoid sinus is exposed in a
stepwise fashion, and the mastoid cells
are removed with a high-speed drill. Af-
ter the sigmoid sinus is unroofed, the
retrosigmoid dura and the transverse si-
nus can be separated easily with the
blunt hook.

The craniotomy is performed at a size
appropriate for the tumor being re-
moved. During our series, the greatest
angle of view expected with maximal
cerebellar retraction was estimated to be
50 to 60 degrees. In a large number of
patients, this limited angle of approach
renders exposure of the fundus of the in-
ternal auditory canal virtually impossible
without fenestration of the bony laby-
rinth. It is important that the exact mor-
phology and morphometric relationships
for each patient’s temporal bone be deter-
mined preoperatively from computed to-
mographic data (Fig. 1) and intraoperatively
according to the chosen craniotomy. At the
conclusion of the operation, the dura is
closed in watertight fashion, and the bone
flap is replaced and affixed by two
CranioFix buttons (Aesculap, Tuttlingen,
Germany) (Fig. 2).

RESULTS

Seventy-five patients underwent sur-
gery for acoustic neuroma using the ap-
proach described here. The maximal

229Neurosurgery, Vol. 48, No. 1, January 2001



follow-up period was 4 years. None of
the patients reported headache or neck
pain, and cerebrospinal fluid fistulae
were not observed postoperatively.

DISCUSSION

Surgery via a retrosigmoid approach
can cause profound pain in the head
and neck regions. This type of pain may
be caused by the adherence of the nu-
chal muscles to the retrosigmoid dura.
Minor complications such as incision
pain and headache have been reported
after cerebellopontine angle surgery.
Schessel et al. (13) observed postopera-
tive pain in 64% of patients who under-
went craniectomy via the lateral suboc-
cipital approach, compared with no
reported pain in patients who under-
went surgery with a translabyrinthine
approach. Studies have not yet been
performed to assess differences between
postoperative pain in midline versus
lateral approaches.

CONCLUSION

This modified lateral suboccipital ap-
proach minimizes pain-related compli-
cations and cerebellar retraction. The
neural and vascular structures can be
preserved under direct visualization of
the tumor. On the basis of our experi-
ence, this approach seems to be a useful
modification of previous approaches for
acoustic neuroma surgery, providing
successful tumor resection and excellent
functional and cosmetic results.
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COMMENTS

The authors present their experience
in performing an osteoplastic lateral
suboccipital approach for acoustic neu-
roma resection. The concept is based on
the surgical principle of reconstituting
all anatomic layers that were breached
during the operation. Surgeons who
routinely perform this approach in a
craniectomy-style opening are familiar
with patients’ experiencing persistent
headaches after the operation. Several
patients who have reported persistent
headaches after undergoing a retrosig-
moid approach at other institutions
have been referred to our center for re-
moval of recurrent tumors. Cranioplas-
ties performed after the procedure have
consistently resulted in relief from these
headaches. We perform the retrosig-
moid approach in a style similar to the
authors’ method: replacing the bone
flap before closure. We also have simply
placed a fat graft over the exposed ret-
rosigmoid dura, which is also effective
in preventing postoperative headaches.

The probable mechanism of such
headaches is scarring of the muscula-
ture to exposed dura when a bone flap
or other barrier is not placed after the
procedure. These headaches can be ac-
centuated by tension and stress. In some
patients, they may be brought on simply
by bending the patient’s head forward
into a flexed position.

The author’s work is clearly consis-
tent with our institutional experience. It
provides compelling evidence that most
chronic postoperative headaches after a
lateral suboccipital craniotomy can be
prevented with attention to a basic neu-
rosurgical principle. In such patients, a
frontotemporal approach that includes
unroofing of the orbit, the optic canal,
and superior orbital fissure, as well as
removal of the anterior clinoid process,

FIGURE 1. Three-dimensional recon-
struction of a computed tomographic
scan of the bony cranium demonstrat-
ing the extent of the craniotomy.

FIGURE 2. Photograph of the cranium
after bone flap replacement showing
the economic bone resection.
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is sufficient for adequate exposure. As
with any cranial base tumor, the strate-
gic approach to tumors involving the
orbit should be tailored to the individ-
ual lesion.

John Diaz Day
Los Angeles, California

Sepehrnia and Knopp report on an
osteoplastic bone flap technique for sur-
gery of cerebellopontine angle tumors.
This procedure is probably not used by
many surgeons in the world. Osteoplas-
tic bone flap replacement certainly helps
to decrease postoperative headaches. It
also reduces postoperative cerebrospi-
nal fluid fistulae and pseudomeningoce-
les through exertion of counterpressure
at the opening site. Other authors, such
as Samii, replace the bone with an
acrylic cranioplasty (personal communi-
cation). This provides the same advan-
tage but carries some risk of infection
near the mastoid cells. The technical
problem is the design of a perfect bone
flap; otherwise, a craniectomy must be
performed to achieve the proper open-

ing, which creates a large gap on at least
one side after the bone is repositioned.

Bernard George
Paris, France

This technical note describing the os-
teoplastic method of lateral suboccipital
craniotomy is short but useful. This pro-
cedure improves the cosmetic result for
patients with slender necks. It would
have been useful if the authors had pro-
vided contraindications to avoid surgi-
cal complications, such as in patients
with thick and narrow crania of the pos-
terior fossa, or patients with large emis-
sary veins from the sigmoid sinus. I
hope that in another article, the authors
will publish their current data related to
craniectomy and headache.

Takeshi Kawase
Tokyo, Japan

In this article, Sepehrnia and Knopp
discuss the role of bone flap replace-
ment and fixation for the prevention of
postoperative headaches in patients un-
dergoing the lateral suboccipital ap-

proach for acoustic neuroma surgery.
We perform a C-shaped skin incision,
followed by reflection of muscles in a
layered fashion and elevation of the
bone flap. After closing the dura, we
replace the bone flap and anchor it in
position. A cranioplasty is performed
for any residual bony defect, followed
by layered closure of the musculocuta-
neous flap. With this technique, the in-
cidence of postoperative headaches in
patients who have undergone surgery
for an acoustic neuroma via a lateral
suboccipital approach has been negligi-
ble in our series. This method also
seems to reduce the incidence of post-
operative pseudomeningocele forma-
tion. In a large number of centers, this
approach is combined with the osteo-
plastic technique to remove these tu-
mors. Other centers have not reported
similar results to those of Sepehrnia and
Knopp, however.

Kalavakonda Chandrasekhar
Laligam N. Sekhar
Annandale, Virginia

Research Award Applications Available

The American Brain Tumor Association is accepting applications for Basic Research
Fellowships and Translational Research Grants to begin July 1, 2001.

The Basic Research Fellowships are $60,000 awards for 2 years. The fellowships provide
salary support to postdoctorates who have demonstrated the potential to conduct basic
brain tumor research. Eligible candidates are M.D.s within 2 years of residency com-
pletion or Ph.D.s with no more than 30 months postdoctoral laboratory experience.

The Translational Research Grants are 1 year $50,000 awards. This is preclinical research beyond
the molecular level. Human studies are excluded. Eligible candidates are M.D.s who have up to
5 years postresidency and have attained Junior Faculty to Assistant Professor stature or Ph.D.s
who have no more than 5 years postdoctoral laboratory experience.

Pediatric fellowship and grant applications are strongly encouraged. Eligibility require-
ments for pediatric fellowship applicants may vary from those of other applicants,
depending on their training programs.

Candidates for all awards must be citizens or permanent residents of the United States
or Canada. The deadline for completed applications is January 4, 2001.

Obtain applications from:

American Brain Tumor Association
Tel: 847/827-9910
Fax: 847/827-9918

Email: info@abta.org
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