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Background: Compared with surgical resection, endoscopic transsphenoidal surgery (TSS) for

cholesterol granuloma (CG) in the petrous apex (PA) is associated with local recurrence due

to obstruction of the drainage route. We present a detailed procedure of an endoscopic TSS

using pedicle vascularized nasoseptal flap (PVNF).

Methods: A 40-year-old woman with a history of repeated surgery for left tympanitis was

referred to our institution. Neurological examination revealed severe hearing loss in the left

ear. Radiologic examination presented a round mass in the left PA and significant fluid

collection in the mastoid air cells of the left temporal bone. CG was strongly suspected, and

endoscopic TSS using PVNF was performed. Prior to endoscopic drainage, a PVNF was

harvested from the mucosa of the ipsilateral nasal septum, with an attempt to preserve

the sphenopalatine artery in the flap. Following this, puncture and adequate irrigation of the

lesion was performed by endoscopic TSS, with neuro-navigation system assistance; the

apex of PVNF was then placed into the lesion to prevent the obstruction of the drainage

route. An absorbable polyglycolic acid sheet and fibrin glue were applied on the flap to

prevent spontaneous deviation from the lesion.

Results: The patient was discharged without any further neurological complications. Eight-

month postoperative computed tomography images showed no recurrence; the drainage

route was patent and the fluid collection in the left mastoid air cells was resolved. Moreover,

hearing loss was improved.

Conclusions: Endoscopic TSS using PVNF may be one of available surgical options for PACG.
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1. Introduction

Cholesterol granuloma (CG) in the petrous apex (PA) is a rare
and benign neoplasm caused by foreign body giant cell
reaction to cholesterol deposits, with associated fibrosis and
vascular proliferation [1]. Patients presenting with symp-
toms, such as dizziness, pressure sensation, tinnitus,
hearing loss, otalgia, or headache, are treated by surgery,
but the optimal surgical strategy is still controversial [2].
Direct resection using a middle fossa approach would yield
relatively few recurrences, but it is quite invasive and has a
risk of severe postoperative complications [3–6]. Recently,
many reports on endoscopic transsphenoidal surgery (TSS)
for PACG drainage have been published [7–26]. Although it
is a less invasive approach, the frequency of recurrence
is high compared with direct resection. Therefore, the
surgery for PACG is aimed at less invasiveness and lower
recurrence.

Here, we present the endoscopic TSS for PACG using pedicle
vascularized nasoseptal flap (PVNF), with an objective of lower
recurrence.

2. Materials and methods

2.1. Surgical indication for endoscopic TSS

Preoperative magnetic resonance imaging (MRI) and comput-
ed tomography (CT) are quite important to assess whether TSS
is suitable, based on the location of the lesion, anatomy of the
sphenoid sinus and nasal septum, and the positional
relationship between the lesion and normal structures, such
as the petrous portion of the internal carotid artery (ICA). If it is
difficult to access the lesion by TSS, another approach should
be considered.

2.2. Harvesting of PVNF

Prior to endoscopic drainage, a PVNF is harvested from the
mucosa of the ipsilateral nasal septum, with an attempt to
preserve the sphenopalatine artery (SPA), in order to obtain a
well-vascularized flap. Doppler blood flow meter is sometimes
useful to confirm the route of SPA (Fig. 1A). A strip pedicle flap
surrounding the SPA is separated from the nasal septal

Fig. 1 – (a) Confirming the route of SPA (black arrows) by Doppler blood flow meter. (b) The strip pedicle mucoseptal flap (white
arrow) surrounding SPA is trimmed using monopolar scalpel. (c) The flap (white arrow) is dissected from the nasal septum.
(d) Schematic image of endoscopic TSS for PACG using PVNF. The pedicle flap surrounding the SPA is placed into the lesion.
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