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sualization of the region as dissection proceeds. Dynamic
visualization is of particular importance in endoscopic
dissection because it helps to compensate for the loss of
stereoscopic vision. Our technique resolves these two is-
sues by providing a tandem endoscopic and microscopic
view with a third hand guiding the endoscope under mi-
croscopic visualization.

The endoscope is useful in resecting meningiomas be-
cause it can identify and remove hidden tumor, especially
superiorly and laterally beneath the tentorium, superior to
the trigeminal nerve, and in the jugular foramen (Fig. 2A).
In this series, the unique advantage of using the endoscope
with meningiomas was identifying abnormal dura and
bone devitalized by tumor, which was not possible with
the microscope. Removal and coagulation of the dura, as
well as the drilling of abnormal bone, was completed with
the endoscope (Fig. 7, Video 2). The primary drawback
of using the endoscope in meningioma surgery is the fre-
quent need to clean the lens because of the bloody nature
of the surgery and the accumulation of bone dust from
drilling. For this reason, we recommend introducing the
endoscope as late as possible in the course of microscopic
dissection of meningiomas.

The use of the endoscope for schwannoma surgery has
been frequently reported and is summarized in Table 3

FIG. 7. Axial images for a patient with a CPA meningioma removed
through the transmastoid retrosigmoid approach. In this case, the hyper-
ostotic bone anterior to the facial nerve was drilled completely with the
use of the endoscope. A: The preoperative CT scan with a bone window
shows deep hyperostotic bones in the petrous apex (white arrowB:
The preoperative T2-weighted MR image with contrast shows the ret-
romeatal soft-tissue part and the premeatal bony part of the tumor. C:
The postoperative CT scan with a bone window shows the removal of the
petrous apex. D: The postoperative MR image without contrast shows
the fat plug of the opened air cells of the petrous apex (black arrow)
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with emphasis on the extent of resection, hearing preser-
vation, and facial nerve function. This review of the litera-
ture demonstrated the remarkable utility of the endoscope
in increasing the extent of resection and improving func-
tional outcomes of the facial nerve. However, there was
little evidence of improved hearing preservation with use
of the endoscope.” Our findings corroborate those of other
studies that the endoscope is helpful in removing tumor at
the canal fundus. We expect that it also improves hearing
preservation by decreasing the amount of bone drilled in
the posterior wall of the canal, thus decreasing the risk
of injury to the superior and posterior semicircular ca-
nals. The microscopic view, on the other hand, requires
wide drilling of the canal for visualization, and this can be
reduced with the endoscope. The utilization of the endo-
scope was also helpful in improving hearing by preserva-
tion of the cochlear fibers at the lamina cribrosa.

Reports of the use of the endoscope in CPA epidermoid
surgery are not uncommon.’!!3738404548 Tychman et al.$
most recently reported on the specific use of the endoscope
in the removal of 9 CPA epidermoid tumors, 7 of them
through a retrosigmoid approach, and 2 with a subtempo-
ral approach. These investigators used an endoscopic-as-
sisted technique with initial resection performed with the
microscope and importantly report that additional tumor
was identified with the endoscope in 85% of cases. They
recommend a 2-surgeon, 4-hand technique rather than the
use of a holder to provide a dynamic view of the operative
field. Our findings and principles fully concur with their
study. We do, however, emphasize the simultaneous use
of the microscopic view with the endoscopic dissection to
add protection to the proximal cranial nerves.

Zhang et al.*® reported on the use of the endoscope in
30 posterior fossa epidermoid cases in their broad review
of 126 neuroendoscopic procedures. However, this early
report focused on the use of the endoscope as a tool in neu-
rosurgery and did not provide a detailed description of the
endoscope’s role in CPA epidermoid surgery. Schroeder et
al* reported on 8 cases of CPA epidermoids; in 4 cases
the tumor was removed microscopically with the use of
the endoscope only for verification and not dissection. In
the other 4 cases, a technique analogous to the previously
mentioned meningioma series was utilized. In that series
5 cases were performed utilizing a retrosigmoid and 3 by
a pterional approach, with small craniotomies. The endo-
scope revealed microscopically hidden tumor in all cases.
However, total removal of the capsule was only achieved
in 3 cases.

Safavi-Abbasi et al.’® reported a series of 11 patients
in which the endoscope was used for inspection following
microscopic resection in epidermoid surgery. They advo-
cated against the use of the endoscope for tumor dissec-
tion in epidermoids, recommending it to be used solely for
inspection.

Patients with epidermoid tumors may benefit the most
from the endoscopic-assisted technique. Epidermoids tend
to travel away from their primary location, often extending
to the middle fossa, crossing the midline, and expanding
in the posterior fossa cisterns (Fig. 4). The endoscope can
extend the microscopic approach to follow the epidermoid
debris into the middle fossa (Fig. 2C) and to the contralat-
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TABLE 3. Summary of the literature of endoscopic-assisted removal of posterior fossa lesions

Authors & Year Pathology =~ Cases Total Removal (%) Postop Hearing Status Postop Facial Nerve Status
King & Wackym, 1999 Schwannoma 10 9(90) 2HL 1 facial palsy
Magnan et al., 2002 Schwannoma 119 105/106 (99)* 58 HP Facial nerve anatomically preserved in all cases
Gerganov et al., 2005 Schwannoma 18 11 (61) 17 HLt 4 facial palsy
Goksu et al., 2005 Schwannoma 60 60 (100) 34 HL 19 facial palsy
Gerganov et al., 2010 Schwannoma 30 30 (100) Total NUH = 13 HB >Ilin 9%

Schwannoma 50 49 (98) Total NUH = 24 HB >Il in 27; 1 facial nerve has lost integrityt

Hori et al., 2010 Schwannoma 33 28 (84) 50% hearing preservation 2 facial palsy
Kumon et al., 2012 Schwannoma 28 14 (50) 50% hearing preservation 2 facial palsy
Chovanec et al., 2013 Schwannoma 39 39 (100) HB >Il'in 16, 14 HL No facial palsy
lacoangeli et al., 2013 Schwannoma 10 8 (80) HL in 1 case 2 facial palsyf
Schroeder et al., 2011 Meningioma 23 14 (61) HL in 2 cases 5 facial palsy
Zhang et al., 2000 Epidermoid 30 NA NA NA
Schroeder et al., 20047 Epidermoid 8 3(37)§ HLin 1 case Transientin 1 case
Safavi-Abbasi et al., 2008  Epidermoid " 7 (64)] No HL 1 facial palsy
Tuchman et al., 2014 Epidermoid 9 1(1) No HL No facial palsy

HB = House-Brackmann grading; HL = hearing loss; HP = hearing preservation; NA = not available; NUH = nonuseful hearing; RS = retrosigmoid approach.

* Only 106 cases in this study had postoperative MRI.

T The average tumor size in this study was 3.9 cm and hearing preservation was not a surgical goal. The cochlear nerve was anatomically preserved only in 1 case; the
main focus of this study was the evaluation of the endoscope in early identification of the facial nerve in large vestibular schwannomas.

T Facial nerve functional status in these studies was measured only in the early postoperative period.

§ In this study total removal is of the tumor content, and total capsule removal was not a surgical goal.

1 Total capsule removal was not achieved in any of the cases of this study.

eral side of the brainstem. In addition, because of the tex- and was effective in expanding the standard approaches
ture of the tumor, hidden pieces are easily removed with into additional intracranial compartments. It also in-
the endoscope, and the freehand technique and tandem creased the surgeon’s ability to evaluate the extent of re-
view allows for the cautious microdissection necessary for section intraoperatively. Most importantly, it improved the
dissection of the capsule (Video 3). Finally, because post- ability to achieve additional safe tumor resection, which
operative MRI does not clearly show the residual tumor may be considered the greatest means of reducing long-
capsule, we believe that the endoscopic view is the best for term patient morbidity. To minimize the shortcomings of
evaluating the extent of resection. endoscopic-assisted surgery, we describe our technique of
Komotar et al.?® has noted that endoscopic-assisted sur- simultaneous viewing.

gery is valuable in chordoma surgery, even where purely

endonasal endoscopic surgery is often used in their review. Acknow|edgment
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