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Neuronavigation used for the transsphenoidal
resection of a pituitary adenoma
accompanied by a concha sphenoid sinus
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Abstract

A concha non-pneumatized sphenoid is considered to be a contraindication for

the transsphenoidal resection of a pituitary adenoma. Specifically, this anatomi-
cal variation makes it difficult to approach the sella turcica. However, in this
report, an intra-operative navigational system was used as a guide to access the
sella through the sphenoid sinus. This procedure was found to be both reason-

able and safe.

INTRODUCTION

Transsphenoidal surgery (TSS) is currently a stan-
dard treatment approach for pituitary adenomas
(Buchfelder & Fahlbusch 2002; Couldwell 2004;
Jane et al. 2002). Moreover, it is a very effective
neurosurgical procedure that has been associated
with an excellent outcome and a low complication
rate (Powell 2012). However, the region involved
in this type of surgery is deep and narrow, with
internal carotid arteries, optic nerves, and the
hypothalamus in close proximity (Zhao et al
2006). Therefore, direct access to the lesion is key
to the success of this surgery. For the two cases of
pituitary adenoma reported here, an intra-opera-
tive neuronavigational system was used to access
each sella associated with a concha sphenoid sinus
during the transsphenoidal surgeries performed.
In both cases a successful outcome was achieved.

.........................

CASE REPORT

Case one

A 26-year-old female presented with amenorrhea,
galactorrhea, and infertility for six months. Levels
of serum prolactin were also found to be signifi-
cantly elevated (>4200 mIU/liter). Using dynamic
contrast magnetic resonance imaging (MRI), a
microadenoma was visualized (Figure 1A). A com-
puted topography (CT) scan also revealed that the
patient had a concha sphenoid sinus (Figure 1B).
Initially, prolactin levels were treated with dopa-
mine agonists (e.g., bromocriptine, 2.5mg, tid,
peroral administration) for three months. How-
ever, this approach was ineffective, and no symp-
tomatic improvement was observed. Therefore,
the patient underwent a neuronavigation-assisted
transnasal transsphenoidal surgery (TSS) (Figure
1C). The poorly pneumatized sphenoid sinus area

.........................................................................
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Fig. 1. (A) A dynamic coronal T1-weighted pre-operative image of a microprolactinoma present in the left side of the sella. This tumor
did not exhibit enhancement following administration of contrast reagent. (B) Coronal CT scan of a concha sphenoid sinus. (C)
Intraoperative navigation images that provided precise localization for drilling through the osseous portions of the skull base. (D) Post-
operative axonal CT scan showing the bone window that was drilled in the sella bottom.

was safely cleared by using a high speed drill to provide
a 1 cm access to the sella (Figure 1D). After a trans-
fixion pin was inserted into the sellar floor, the dura
was incised crosswise. The tumor was then shaved off
circumferentially using a curet, then was sliced or split
using a suction cannula to achieve complete resection.
Three days after surgery, the patient’s serum prolac-
tin level was 2900 mIU/L, and there was no evidence
of cerebrospinal fluid (CSF) fistula, anterior pituitary
insufficiency, or nasal septum perforation. Therefore,
the patient was released without any complications. Six
months later, MRI showed the tumor was completely
removed, and serum prolactin levels were 510 mIU/L.
In addition, the patient did not experience any symp-
toms of amenorrhea or galactorrhea.

Case two

A 46-year-old male presented with an abrupt onset of
oculomotor nerve (CN III) palsy. A physical examina-
tion found his body temperature to be 36.5 °C, and his
left eye deviated outward with an enlarged pupil and
droopy eyelid. The following day, digital subtraction

angiography (DSA) did not detect an aneurysm (Figure
2A). However, MRI revealed a sellar mass with periph-
eral enhancement, and this mass was found to be press-
ing on the left cavernous sinus. In addition, a concha
sphenoid sinus was observed (Figure 2 B,C), and was
confirmed with a CT scan (Figure 2D). Leukocyte levels
were found to be normal, as well as the range of serum
hormone levels detected. The patient underwent neuro-
navigation-assisted transnasal TSS (Figure 2E), and the
poorly pneumatized sphenoid sinus was safely drilled.
As aresult, the lesion was able to be completely cleared.
Immunohistochemistry assays of the removed lesion
detected an absence of adrenocorticotropic hormone
(ACTH), follicle stimulating hormone (FSH), lutein-
izing hormone (LH), prolactin (PRL), thyroid stimu-
lating hormone (TSH), and growth hormone (GH)
expression. Moreover, a histopathological examination
confirmed the presence of a non-functional pituitary
adenoma (Figure 2F). Three weeks after surgery, no
evidence of CN III was detected. Furthermore, MRI
conducted an additional three months later found no
evidence of a pituitary adenoma (Figure 3A,B).
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Fig. 2. (A) Digital substraction angiogram (DSA) that revealed the absence of an aneurysm. (B) A pre-operative dynamic sagittal
T1-weighted image that shows the sellar mass measured with peripheral enhancement and the presence of a concha sphenoid sinus.
(C) A pre-operative dynamic coronal T1-weighted image that shows the left cavernous sinus is partially compressed. (D) Coronal CT scan
confirming the presence of a concha sphenoid sinus. (E) Intraoperative navigation images that provided precise localization for drilling
through the osseous portions of the skull base. (F) Histopathological examination with hematoxylin and eosin staining confirmed the

presence of a non-functional pituitary adenoma.

DISCUSSION

Currently, TSS is a standard treatment for pituitary
adenomas. However, there are several routes for access-
ing the sella. These include trans-ethmoid, trans-nasal,

N

Fig. 3. Dynamic coronal (A) and sagittal
(B) T1-weighted images obtained three
months after surgery that show an absence
of tumor.

and trans-septal, either microscopic or endoscopic,
approaches, and these ultimately pass through the
sphenoid sinus to reach the sella (Hamid et al. 2008).
The sphenoid sinus is the main sinus cavity that occu-
pies the body of the sphenoid bone. Anatomically, this
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cavity can range from absent to extensively pneuma-
tized (Wang et al. 2010), and this can impact surgical
access. In >95% of cases, the concha of the sphenoidal
sinus is pneumatized (Banna & Olutola 1983; Szolar
et al. 1994). However, in the absence of a sphenoid air
sinus, the pathway through the sphenoid bone is more
complicated, thereby making it difficult to verify both
the midline and the actual depth of the approach during
surgery. A successful surgery requires the ability to
navigate to the tumor, to visualize the anatomy, and to
determine the adequacy of resection. At the same time,
however, damage to surrounding structures must be
minimized. It has previously been shown that an intra-
operative neuronavigation system can reduce some of
the post-operative complications associated with this
type of surgery, especially the incidence of CSF leak-
age and the size of residual tumors (Zhao et al. 2006;
Kajiwara et al. 2003; Thomale et al. 2005; Furtado et
al. 2012). In addition, this navigation system can also
accommodate MRI to generate a three-dimensional
(3D) reconstruction prior to an operation. In the pres-
ent cases, MRI was used during the transsphenoidal
surgeries performed. For example, the midline of the
lesion was able to be accurately and consistently identi-
fied during the drilling of the sphenoid bone using a
neuronavigation system. In addition, access to the lesion
could be visualized intermittently. Based on the coronal
and axial measurements obtained for the tumors, the
transverse diameter of the opening window scope on
the sella floor was drilled. With appropriate drilling,
exposure and excision of the tumor was facilitated.

For the first case described involving microprolac-
tinoma, surgery was considered a secondary option
to administration of dopamine agonists (DAs). DAs
have previously been shown to be effective, and corre-
spondingly, have become widely accepted as a primary
therapy for PRL adenomas. For example, bromocrip-
tine has been used for years for the normalization of
PRL in 80-90% of microadenomas, and up to 70% of
macroadenoma cases have achieved restoration of
gonadal function and tumor reduction with adminis-
tration of bromocriptine (Colao et al. 2009). However,
up to 12% of these patients did not tolerate the drug
in therapeutic doses due to side effects, and 5-10% of
patients experienced only minimal, if any response,
following bromocriptine therapy (Boyd 1995). In the
present case, bromocriptine therapy was not effective
in suppressing PRL secretion. Drug resistance has been
considered as a surgical indication, with partial tumor
resection associated with better hormonal control and a
lower dose of DAs (Primeau et al. 2012). For other treat-
ments, radiotherapy may require up to 20 years for the
maximal effect to be achieved, and even then, prolac-
tin levels may not return to a normal range. Radiation
therapy is also associated with hypopituitarism as a side
effect. In addition, cranial nerve damage or secondary
tumor formation is possible, although rare. Therefore,
surgical resection represents the most successful treat-

ment approach to date. Correspondingly, for the second
patient who presented with oculomotor nerve (CN III)
palsy and a slightly pressed cavernous sinus, surgical
resection was performed. Therefore, in both of the cases
presented, TSS was the optimal treatment despite the
presence of a concha non-pneumatized sphenoid, which
is typically considered to be a contraindication for the
transsphenoidal resection of a pituitary adenoma.

In the present case report, a neuronavigation system
was used to provide precise localization of each tumor,
and provided better access to each lesion by facilitat-
ing drilling through the osseous portions of the skull
base. The lesions present were also able to be identi-
fied accurately and dynamically, with the pathway and
direction of access shown intermittently. These cases
demonstrate that neuronavigation-assisted transsphe-
noidal resection of a pituitary adenoma from a patient
with a poorly pneumatized sphenoid sinus is possible,
and represents a reasonably safe procedure.
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