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ABSTRACT

Background: Arachnoid cysts (ACs) are collections of cerebrospinal fluids (CSFs) that develop within the
arachnoid layer of the meninges. Sellar ACs are comparatively rare. In general, ACs account for approximately
1% of all intracranial mass lesions, and sellar ACs are 3% of all intracranial ACs. An endoscopic transnasal
transsphenoidal approach for the treatment of ACs by fenestrating the cyst’s wall and connecting with the
subarachnoid space is the most optimal option.
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field examination, and additional imaging findings. The patient with a sellar/suprasellar AC was treated
by an endoscopic transnasal transsphenoidal approach with cyst drainage and perforation of the lamina
terminalis. Postoperatively, the visual disturbances improved markedly. No surgery-related complications
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Quick Response Code: INTRODUCTION

Arachnoid cysts (ACs) are collections of cerebrospinal fluids (CSFs) that develop within the
arachnoid layer of the meninges. The cysts can develop at any place in the subarachnoid space
along the cerebrospinal axis.””’ Sellar ACs are comparatively rare. In general, ACs account for
approximately 1% of all intracranial mass lesions, and 3% of intracranial ACs are sellar ACs. 252733
The most typical symptoms of ACs are visual disturbances; others are headaches and pituitary
dysfunction. #3341
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The purpose of the surgery for sellar ACs is to relieve
symptoms and prevent complications. An endoscopic
transnasal transsphenoidal approach for the treatment of
ACs by fenestrating the cyst’s wall and connecting with the
subarachnoid space is the most optimal option.

A postoperative CSF leakage is a major complication of
endoscopic transsphenoidal surgery (TS).'""*!  Serious
complications of sellar ACs have also been reported,
including visual loss,*? meningitis,*! and intracranial
abscess.?

Many endoscopic neurosurgeons have reported different
reconstructions of the skull base to prevent CSF leakage
after endoscopic TS. Using fat graft, fascia lata, sphenoidal
mucosa,? collagen sponge packing, and nasal septal flap*®!
have been mentioned as effective in the prevention of CSF
leakage after surgery.

Dural suturing is considered the safest method for the
reconstruction of the skull base according to reports from
some authors. 183044461 A continuous and tight dural suturing
technique for reconstruction of the skull base is effective
and usually does not require additional procedures such as
lumbar drain placement and nasal septal flap insertion.!"”!

Endoscope use in minimally invasive neurosurgery of the
sellar and parasellar lesions has become an effective tool
due to the panoramic views, bright lighting, and no blocks
or dead corner in the surgical field. Moreover, an angled
endoscope has the advantage of inspection beyond anatomic
barriers and regions that will not allow a conventional
operative microscope. 04

In this paper, we describe a case of symptomatic sellar
AC treated by endoscopic TS using fenestration in the
subarachnoid space to prevent CSF leakage by continuous
dural suturing with 6-0 monofilament sutures using an
abdominal fat graft.

CASE DESCRIPTION

A 74-year-old woman whose sellar AC was diagnosed on
magnetic resonance imaging (MRI) a year ago was admitted
to our hospital with complaints of bitemporal hemianopia
and diminished visual acuity in the past 2 months. Her
medical history revealed that she had chronic arterial
hypertension. Sellar AC was diagnosed based on the clinical
history and presentation and neurologic, endocrinologic, and
ophthalmologic examinations, including visual acuity and
visual field examination, and additional imaging findings.

The pituitary function was assessed using standard hormonal
tests, such as the levels of thyroid-stimulating hormones
and thyroxine (free-T3 and free-T4), growth hormones and
insulin-like growth factor-1, plasma adrenocorticotropic
hormones and serum cortisol, prolactin, luteinizing
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hormones, and follicular-stimulating hormones. The patient’s
basal serum anterior pituitary hormone levels were within
normal limits.

Visual function assessment involved measuring visual acuity
using standard visual field testing. Visual field tests revealed
bitemporal hemianopia and diminished visual acuity.

The radiologic diagnosis of a sellar AC is provided essentially
by an MRI scan. MRI identified a well-defined, homogeneous,
cystic sellar lesion with suprasellar extension and thin walls.
The pituitary gland and stalk appeared stretched over the
borders of the cyst and compressed against the dorsum
sellae. No calcifications or solid areas were identified. On the
MRY, a cystic lesion with dimensions of 30 x 15 x 17 mm and
cystic mass content appeared isointense to the CSF. The optic
chiasm (OCh) was compressed [Figure 1].

Surgical procedures

An endoscopic endonasal approach is considered the
first-line treatment for this lesion. The necessary tools for
performing surgery are: 4 mm in diameter, 18 cm in length,
with 0°, 30°, and 70° rigid endoscopes (Karl Storz, Tuttlingen,
Germany), which are held by a floor-standing pneumatic
holder (Uniarm [Mitaka Kohki, Tokyo, Japan]). They are
designed to move smoothly and steadily.

Under general anesthesia the patient was placed supine
position with head raised 20° and fixed on a circle pillow.
Extended endoscopic endonasal transsphenoidal approach
with the navigational guidance was performed to the cystic
sellar lesion.

After applying the nasal decongestant, the Ear, nose, and
throat (ENT) surgeon started the operation from the left
nostril. A submucosal-transseptal approach was performed.
A mucosal incision was made near the mucosal junction,
the nasal septum resected, the anterior wall of the sphenoid
sinus opened, the septum removed, and the left sphenoid
sinus mucosa turned downward. After accessing the sella, the
neurosurgeon started the next step of the procedure with the
assistance of the ENT surgeon and guiding endoscope. The
septum was drilled, and the sella turcica, sellar tuberculum,
and planum sphenoidale were drilled out after confirming
the navigation. The upper part of the optic canal was carefully
drilled out with a 3 mm drill. After a wide sphenoidotomy and
sellar bone opening, a vertical dural incision was made, dural
leaves lateralized to the sides using two Prolene 6.0 sutures,
and then the AC was confirmed [Figures 2a-e] A clear,
nonmucinous fluid similar in color to CSF was drained out at
the moment of the incision, using suction and irrigation.

When the walls of the AC were opened, the pituitary gland,
pituitary stalk, and OCh were visualized. The anterior
communicating artery (Acom), right anterior cerebral artery
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Figure 1: Preoperative pituitary magnetic resonance imaging showing an intrasuprasellar Arachnoid cyst. (a-c) Sagittal and coronal views
reveal a large hyperintense and well-delineated sellar lesion (asterisk) with significant suprasellar extension. (d) Axial view. *This lesion

occupies the whole sella turcica.

Figure 2: Sellar stage. (a and b) Opening of the sellar floor, tuberculum sella, and planum sphenoidale
were removed. (c) After opening the sellar floor, the dura mater was exposed. (d and e) Vertical
incision of the dura mater using a surgical knife. Dural leaves were lateralised to the sides using two
Prolene 6.0 sutures, and an Arachnoid cyst was confirmed. OP: Optic prominence, OCR: Opto-
carotid recess, SF: Sellar floor, PS: Planum sphenoidale, C: Clivus, dm: Dura mater.

(A1), and OCh were also clearly observed [Figures 3a and b].
The wall of the cyst on the side of sella turcica was further
incised and excised totally. The cyst wall specimen was sent
for pathology. The arachnoid membrane in front of the right
Al was also opened [Figure 3c]. The subarachnoid space in
the cystic wall was fenestrated using bipolar coagulation and
sharp scissors. This step was performed carefully to avoid
injuring the Acom and Al segment of the anterior cerebral
artery behind the arachnoid membrane.

Next, the thinned lamina terminalis was identified. This
membrane was coagulated by bipolar and fenestrated using
cautery and scissors. Then, the cavity of the third ventricle
was inspected, and the massa intermedia, foramen of Monro,

and choroid plexus, as well as thalamic veins, were visualized
[Figures 3d and e]. CSF circulation was restored.

After confirming a good passage of CSF through the
fenestration, the dura was closed. For closure, abdominal
fat was taken and sutured continuously with 6-0 Prolene to
the edges of the dura. We used another piece of compressed
fat above the incision line as an onlay-graft. Then, the bony
septum was divided into three pieces and laid on the fat graft
and the sphenoid sinus mucosa and the upper right septal
mucosa were overlaid to reconstruct the bony defect finally
fixed with a dural sealant [Figures 4a-f].

The patient underwent endoscopic endonasal surgery, and
the lesion was decompressed and fenestrated. Postoperative
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Figure 3: Intraoperative images.(a) Excision of the left anterior part of the cyst wall. (b) Tissue
collection. The pituitary stalk, optic chiasm, and right anterior cerebral artery (A1) were identified.
(c) The anterior cyst wall was gradually dissected and removed from the right Al. (d) The lamina
terminalis was coagulated by bipolar and fenestrated using cautery and scissors. (e) Foramen of
Monroe (Wet field). Ch: Optic chiasm, Ps: Pituitary stalk, ON: Optic nerve. 1: Massa intermedia, 2:
Lamina terminalis, *Thalamic veins, **Choroid plexus.

Figure 4: Reconstruction technique. Multilayer technique. Intraoperative views. (a) The view during
the dural suturing. Continuous dural suture with abdominal fat, (b) The view after dural suturing,
(c) Onlay fat. The dural opening is completely covered using fat, (d) Bone fragments are applied
to the fat tissue, (¢) The mucous membrane of the sphenoid sinus and right septum is used for the
reconstruction of the sellae, (f) Synthetic dural sealant. *Bony septum fragments, **Abdominal fat,
“Sphenoid sinus and the upper right septal mucosa.
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patient’s condition was without complications. Her visual
disturbances were markedly improved and a pathological
examination of the walls confirmed the diagnosis of an AC.
No new endocrine abnormalities, CSF leak, meningitis,
or neurological symptoms occurred. Follow-up (FU) MRI
revealed a reduced size of the mass [Figure 5]. During the
postoperative FU period (24 months), there was no further
recurrence.

DISCUSSION

In normal conditions, there is no arachnoid tissue below the
diaphragma sellae, and the pathophysiology of the development
of sellar/suprasellar ACs remains controversial. Several theories
may explain and suggest the formation of sellar/suprasellar
ACs. It has been suggested that sellar/suprasellar ACs arise
from a defect in the diaphragm sellae, through which the basal
arachnoid membrane prolapses. Consequently, sellar ACs
begin as an intrasellar arachnoid diverticulum, forming a cyst
by a narrowing of the diaphragm defect or adhesion formation
between the arachnoid layers.*>1°% This defect may close
due to meningitis, hemorrhage, or inflammatory event that
isolates the AC.”'¥ According to another hypothesis of Meyer
et al., intrasellar ACs are created between the arachnoid
layers just as other intracranial ACs. This diverticulum either

arises above the diaphragm, extends through its aperture,
or develops from the subdiaphragmatic arachnoid layer.
Regardless of the mechanism, intrasellar ACs arise in front
of the pituitary stalk, and as they expand, they compress the
pituitary gland all the way down to the sellar floor [Figure 6].
Afterward, they expand into the suprasellar cistern.*"! The
symptoms of sellar/suprasellar ACs are associated with
the mass effect on the surrounding structures. The most
common symptoms are headache and visual disturbance. The
headaches may result from stretching of the diaphragma dura,
while compression of the OCh causes a visual disturbance,
presenting typically as bitemporal hemianopia. Due to the
pituitary gland’s compression, endocrine disorders are related
to the gonadotroph axis.[*!1>17:40]

Radiologically, sellar/suprasellar ACs are diagnosed mainly
by MRI scans. The main characteristics of MRI scans of sellar/
suprasellar ACs are cystic lesions with suprasellar extension,
balloon-shape, good-delineation, homogeneity, no contrast
enhancement and calcification, molding without invading
the cavernous sinus, intensity similar to CSF, hypointense
T1-weighted signal, and a hyperintense T2-weighted signal
on the MRI images.>1%!2

In the radiological differential diagnosis of sellar/suprasellar
cystic lesions, Rathke’s cleft cysts or craniopharyngiomas

Figure 5: Postoperative magnetic resonance imaging shows that the sellar arachnoid cyst has markedly
decreased in size. The intrasellar part of the cyst covered by normal pituitary tissue is evident, and
chiasma is not compressed. Fat graft is visualized as hyperintensity on T1 sagittal and coronal images.

Figure 6: Intrasellar arachnoid cyst illustrated schematically.
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should be considered, being significant for preoperative i S
planning. The differential diagnosis for sellar/suprasellar ACs “ 2 ke é’é
in adults is summarized in Table 1. g % % *E 22
The defining characteristics of craniopharyngiomas on the % Z § % gi § g
MRI are heterogeneous, mixed (mostly solid and cystic), £ - - = S E
calcified, and contrast-enhanced imaging features. The "E 2 2 é,; e
solid portion contains a hypointense T1-weighted signal, E % % g~ o =
while the cystic portion’s signal is changeable.?41 In E e 8 %g 3 P 5‘3
comparison with craniopharyngiomas, Rathke’s cleft cyst 3 E: I&E = g%
and AC have smooth contours and homogeneous lesions. S
Rathke’s cleft cysts are located in the midline, beginning " Y 22
between the anterior and posterior pituitary. The majority of = % % g E E
Rathke’s cysts demonstrate some contrast enhancement, rare § " % % E g :,‘:‘D
calcification of the cyst, and changeable T1-weighted and T2- g5 g S E: G
weighted signals; it does not enhance but might exhibit an _E ° ; E
enhancing rim of compressed pituitary tissue surrounding = § g g4
the cyst.”” The signal characteristics of the cystic fluid of ; = k= :; = 5 }3
craniopharyngiomas and Rathke’s cleft cysts can vary from HE g g e ) < s E
hypo-to hyperintense depending on relative concentrations s & FTEE Z 2 f‘_é
of cholesterol, triglycerides, and protein.!'"”! Likewise, AC o ° = =
indicates no contrast enhancement, and the pituitary gland g i < % <
can be identified flattened against the sellar walls.!! -§ £ Li; i; % g ®
The indications for surgery for sellar/suprasellar ACs g g § ;8 ; é éﬁ
include pituitary dysfunction, visual disturbance, and severe B el
headaches. The surgery for the treatment of sellar ACs aims at = £ g
the fenestration of the cyst wall to communicate between the E i 8
cyst and subarachnoid space, as well as the decompression S Z © £ £
of the visual apparatus and the pituitary gland. Adequate & S = & Z g &
therapy is the excision of the cyst wall, which will allow T v » a E
histological analysis to identify the lesion’s pathology. Total = 2 é 2 | u =
removal of the walls of the cyst, to prevent damage to the g © ~ - s g
pituitary gland is unnecessary. Y ';:b 'Té é

< = < D
Several surgical approaches have been described for treating = § 9 © 2 &
sellar ACs, such as transcranial (pterional, frontotemporal, 3”: g —E 2 g o & ';
orbitofrontal, or subfrontal) and transsphenoidal (endoscopic % ©9 = e Z 2 s
or microscopic)  approaches.>17:2125:2833441 - Aljuboori % < 8 <4 8 % F
et al. used the orbitofrontal approach in the treatment of g g Tof Tgft T TE
sellar ACs because of the minimal frontal lobe retraction, £ g E = g 22 g2% E = E)
adequate space for cyst fenestration and a lower risk of CSF f)o %'E‘J g g % % g % '% E =

. . 7} = = 2

leakage th.an TS. Shim .and collea.gues }.1ave described a £ S5 & 2E E:E & E E:E 3 = 4 § ié
transventricular endoscopic fenestration of intrasellar AC.1! E ” %‘ é =2
Percutaneous ventriculocystostomy,® and cystoperitoneal 2 é = 5 @D é §°§
shunting have been reported in the literature for the § . 2 G 5 *30 3 . 8 é E z
treatment of sellar ACs in pediatric patients. Although a g §n % g £ S| hi % =0 E c 5“%:
cystoperitoneal shunt is considered one of the treatment %‘) <a2aLl® RER < % 5 g
options of choice for large cysts in pediatric patients, = g 5=
it is associated with early shunt dysfunction, subdural = & 2. P
hemorrhage, and long-term shunt dependency.?*%43 For 2 g - é‘* o &
pure suprasellar ACs, endoscopic fenestration is suggested as A B k= G 4 fg p
the first choice therapy due to the low rate of complications - < & g 8 S g
compared with other methods.**! However, transcranial s 2 8 e g HEE
approaches are recommended for the fenestration of large all - © ~ = |b=s
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intrasellar ACs with suprasellar extension.!"”?>?#% The choice
of surgical approach (transsphenoidal or transcranial) in
the treatment of patients with intrasellar/sellar ACs remains
controversial.?$*]

In the treatment of sellar ACs, the endoscopic transsphenoidal
approach is less invasive than transcranial approaches.
Moreover, the endoscope provides better visualization of the
supra- and parasellar spaces.[*3%]

Due to its advantages, the transsphenoidal transnasal
approach using a microscope or endoscope is the most
reasonable option for the treatment of sellar ACs. Below is
described the work of several authors who have applied the
method of TS in the treatment of these cysts.[#%161722262742]

In most clinical cases, until recently, the microscopic
transsphenoidal approach was used more often, but Cavallo
et al. mentioned the advantage of the endoscope in the
transsphenoidal treatment of sellar cystic lesions. Due to
its panoramic view, the endoscope allows a much wider
visualization of the suprasellar cistern and the entire cavity,
which enables better examination of the cyst cavity, by
studying all the walls of the cyst, to exclude signs of a cystic
tumor.'

In the treatment of intrasellar arachnoid cyst by TS, the
intrasellar part of the cyst is drained, to prevent CSF leakage
and recurrence, sellar floor is filled with fat or muscle.

A preoperative sagittal view of an MRI of the brain must be
carefully examined to determine the position of the pituitary
stalk and the relationship between the vascular structures
behind the dorsum sellae.!**

Ovyama et al. described the method based on an extended
TS for supra- and parasellar lesions using a microscope. This
work described a keyhole dural incision wide enough to safely
perform a cyst cisternostomy using an angled endoscope.
The dural defect was reconstructed using fascia lata and six
to eight sutures with 6-0 nylon monofilament. Moreover,
the use of the 30° or 70° angled thin endoscope enables the
determination of the position of the Acom complex and the
optic apparatus, to avoid iatrogenic damage. One patient had
CSF leakage and meningitis, which were successfully treated
with conservative therapy with lumbar drainage (LD) and
intravenous antibiotics. Out of the seven cases, there was no
recurrence, and no reoperation was required for CSF leakage.
Preoperative visual disturbance improved after surgery.®

The clinical presentation of 128 cases with sellar/suprasellar
ACS is Summarized in Table 2.[4-7,9,11-14,16,21,22,25-28,31-34,37,38,40-
2444547490 'The 50 males and 66 females were aged 16-80.
Headache 44 patients and visual disturbance 78 patients
were the complaints of most patients. Endocrine symptoms
were encountered in a minority of cases: Complaints
were of the gonadotropic axis, including menstrual

irregularities, infertility, decreased libido, or impotence.
23 patients demonstrated hypopituitarism. Five patients
demonstrated panhypopituitarism, and twelve demonstrated
hyperprolactinemia. Six incidental cases of the cyst were
noted while X-ray examinations had been performed because
of head trauma or epilepsy and upper limb paraesthesia.
X-rays showed a sellar abnormality. Most commonly,
treatment of these lesions by a transsphenoidal approach
using an endoscope or microscope has been reported.

Postoperative CSF leakage is a major complication of
TS. Eighteen of the 128 reported cases developed CSF
leakage, with most of them requiring second surgery or
LD.16791431.33:3457.3842451 Tn - addition, serious complications
have been reported, including two deaths from Klebsiella
meningitis® and septic shock,”? and postoperative visual
loss!*?! due to prolapse of the OCh into the sellar cavity. The
patient was reoperated to refill the sellar floor, but the vision
did not improve. Complications after TS for the AC are more
common than those reported after surgery on pituitary
adenomas." The careful hermetic reconstruction of the
sellar floor prevents complications such as CSF leakage. In
addition to this complication, in previously reported cases,
there was an improvement in the following preoperative
symptoms: Vision, headache, and to some extent, endocrine
abnormalities after surgery in the majority of patients.

In most cases, the surgical treatment of sellar/suprasellar ACs
is successful, but according to some sources, there are reports
of recurrence.[®14252833411 McLaughlin et al. Reported two
recurrences among eight patients. During the reoperation,
the vast majority of fat was noticed to be reabsorbed, and
there is a wide communication between the subarachnoid
space and the cavity of the AC.”! Long-term observation is
required after cyst surgery due to frequent recurrence.!

CONCLUSION

The endoscopic transnasal transsphenoidal approach
remains a minimally invasive and the preferred approach
for the treatment of sellar/suprasellar ACs. To maintain the
patency of CSF flow through the AC, the lamina terminalis
was perforated in addition to the anterior wall fenestration.
This perforation can prevent the recurrence of the AC.
Hermetically reconstructing the sellar floor and continuous
dural suturing with fat graft is effective in preventing CSF
leakage and does not require additional procedures such as
the placement of a lumbar drain and the insertion of a nasal
septal flap.
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