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Stéphane Fuentes' - Henry Dufour’

Abstract

Purpose To report our experience of endoscopic endonasal obliteration of symptomatic sellar arachnoid cyst (SAC).
Methods From 2002 to 2019, we retrospectively reported the data of 17 cases of SAC operated in Timone University
Hospital, Marseille, France. Preoperative clinical findings were collected including main symptoms, visual function and
endocrinological assessment. Surgical procedure was homogeneous and consisted in endonasal fully endoscopic surgical
obliteration of the cyst cavity with fat graft. Post-operative outcomes, complication and follow-up was reported.

Results Visual disorders and/or headaches were the main symptoms. Our technique provided improvement for 83.3% of the
patients suffering from visual disturbance and for 87.5% of those suffering from headaches. We reported 2 cases of cerebro-
spinal fluid (CSF) leakage (11.8%), but no meningitis. One case of definitive diabetes insipidus occurred and one case of
postoperative syndrome of inappropriate antidiuretic hormone secretion was temporary. There was one case of recurrence
reported. The mean follow-up was 39 months.

Conclusion Patients with symptomatic SAC can be treated successfully by endoscopic endonasal obliteration of the cyst. This
simple technique offers true benefits for the patients without craniotomy, but the complication rate remains high especially

with the risk of CSF leakage. Special attention to skull base opening and closing could reduce this risk.

Keywords Intrasellar cyst - Endoscopic surgery - Cyst obliteration - Endonasal approach - Skull base - Arachnoid cysts

Introduction

Arachnoid cysts are well known in neurosurgical practice
and they are traditionally treated by creating a communica-
tion with sub arachnoid spaces (SAS), or through shunting
systems. Among all locations of arachnoid cyst, those in the
sellar region are rare and sparsely described in the literature.
Among all intra cranial arachnoid cyst only 3% are sellar
arachnoid cyst (SAC) [1]. Relatively to the sellar position,
the main presenting symptoms are unusual headaches, visual
disturbances, and/or functional disorders due to endocrine
deficit.
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On brain magnetic resonance imaging (MRI), a liquid
cyst without any enhancement of its wall after gadolinium
injection, with the same intensity of the cerebrospinal fluid
(CSF) [2] can be found. It is sometimes harder to differenti-
ate SAC with other cystic lesions found in the sellar region
such as Rathke cleft cyst (RCC), cystic adenoma or crani-
opharyngioma [3]. The diagnosis is then confirmed by per
operative assessment. Meanwhile the continued progress of
MRI in recent years helps better characterization of intra-
sellar cysts [4].

Because of the rarity of the pathology, the treatment of
symptomatic arachnoid cyst remains controversial. Major
surgical aspects remain concerning: whether the cyst must
be fenestrated through SAS or simply obliterated; if the
cyst wall must be removed or preserved; finally, if the surgi-
cal procedure must be transsphenoidal or transcranial. We
hereby present the largest series of fully endoscopic oblit-
eration of symptomatic SAC using the technique previously
described by McLaughlin et al. [5].
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Method

2430 patients operated on for a sellar pathology were pro-
spectively included in our institutional database between
January 2003 and December 2019. Among them: 17
patients had different forms of symptomatic arachnoid
cysts that required surgery. The surgical procedure was
homogeneous and was performed by the senior author
(HD) except two by the second author (TG). This study
therefore involved 17 patients.

Surgical technique

For all patients, we proposed a fully endoscopic transsphe-
noidal technique. We performed the conventional trans-
sphenoidal endoscopic approach as described by other
authors [6, 7]. As much as possible the sphenoid mucosa
is respected, and a bipolar coagulation of the sellar floor
allows a targeted removal of the mucosa. Drill could be
used in case of thick bone found at the sellar floor but in
this pathology, the bone is very thinned, and might be
opened with a micro spatula. Through cases, the senior
author tended to perform smaller sellar floor opening as
explained later. The dura mater is then opened in X fash-
ion, and the content of the cyst, which is CSF, immediately
flows off. The endoscope is then introduced into the cyst
cavity to visualize walls and check the absence of a cystic
tumor. No cyst wall removal was performed in order to
avoid postoperative CSF leaks. At this point, the sellar
diaphragm is prolapsing into the cavity, and he aim of
the procedure is to create a “waterproof” barrier at the
diaphragma sellae stage. Abdominal subcutaneous fat is
harvested and set in several pieces to fit in the sella with-
out tension. The fat graft must be placed gently to avoid
chiasmal compression or postoperative fat expulsion. To
close the sellar floor, collagen patch like Tachosil © or
Neuro-Patch © could be used, associated with a rigid bio-
logical implant maintaining the fat in its position (Tita-
nium Mesh or Medpore Stryker ©). Surgical glue can also
be applied. A Final Valsalva maneuver is made and if CSF
is flowing through the floor, additional fat can be placed in
the sphenoid sinus with surgical glue keeping it together.
No CSF lumbar diversion was used in these cases.

Clinical notes, pre and postoperative radiologic study
and hormonal assays were collected. Patients were fol-
lowed at 3-month, 6-month and then annually with
endocrine test, ophthalmologic evaluation, and control
MRI-scan.

Clinical presentation

For each patient, the main symptom that led to medical
consultation was mentioned. On postoperative follow
up, whether it was visual function disturbance or head-
aches, we evaluated if it had been improved, worsened or
unchanged.

Visual function

All patients had a preoperative ophthalmologic evaluation
comprising a visual acuity test and a visual field examination
by Goldman perimetry. Clinical examination was performed
daily for the postoperative days. The next evaluation was
planned with an ophthalmologist 3 months after the surgery.
Thereafter patients had an ophthalmologic examination each
year.

Endocrine assessment

Preoperative and postoperative endocrine status was collected,
and it was mentioned if patient’s evaluation comprised a cor-
ticotropic, gonadotropic, thyreotropic or somatotropic defi-
ciency. Hyperprolactinemia due to mass effect in the sellar
space was also sought. On postop day 1, we screened all the
hypophyseal axes. Similarly, as every sellar region surgery, all
patients had a postoperative daily evaluation of hydric balance
(urine volume measurement and comparison with all water
intakes). Ionic disturbances on blood sample were investigated
preoperatively and daily until the patient was discharged from
hospital. Between postop day 2 and day 4, if no complication
occurred, patients were moved to endocrinology department
for further evaluation of pituitary deficiency. Postoperative dia-
betes insipidus was defined by hypernatremia > 145 mmol/L
with water intake/outflow balance alteration requiring antidiu-
retic hormone substitution. The diabetes insipidus was consid-
ered transient in case of recovery allowing the discontinuation
of antidiuretic hormone substitution.

Postoperative follow-up

The first postop visit was at the third month with both an endo-
crinologist and the neurosurgeon that performed the surgery.
The next visit was at 6 months and then annually. Headaches
and visual disturbance and function evolution were checked.
If hormonal deficiency finally recovered, we considered the
postoperative hypopituitarism as transient.



Results
Preoperative

Among the 17 patients treated 12 were females (sex
ratio: 2,4:1). The median age was 46.6 (17; 82) year.
The most common presenting symptom was visual dis-
turbance revealed in 11 patients (64.7%), before head-
aches in 8 patients (47%). Three had both headaches and
visual disturbance. For one patient SAC was incidental
(transient global amnesia) but the ophthalmologic eval-
uation revealed a visual field defect. 12 patients (71%)
had an objective visual dysfunction which comprised
visual field defect (scotoma, bitemporal quadranopsia or
hemianopsia), or loss of visual acuity. The preoperative
endocrine assessment showed 3 cases of pituitary hor-
mone deficiency (2 hypothyroidism, one hypogonadism).
The radiologic preoperative imaging was available for
15 patients. For 13 patients the largest axis of the cyst
was > 20 mm (Table 1). Radiologic chiasmatic compres-
sion was present in 12 patients.

Post operative outcome

The median follow-up was 24 months (3—-106). Among
the 8 patients suffering from headaches, 7 (87.5%) were
improved at last follow-up. Visual function was improved
in 10 out of the 12 (83.33%) patients with objective visual
impairment. For the remained two patients, visual function
was worsened. For one of them (an 82-year-old woman)
ophthalmologic evaluation attributed the visual degrada-
tion to age-related macular degeneration.

Endocrinological outcomes did not show any improve-
ment for the three patients presenting with pituitary defi-
ciency. One patient experienced transient corticotropic
deficiency.

Complications

Two cases of post-operative CSF leak occurred (11.8%).
Both were reoperated. For both, preoperative CT scan
and intra operative findings displayed adipose tissue graft
expulsed into the sphenoid sinus. No meningitis occurred
and patient’s follow up did not reveal any further compli-
cation. At reoperation, new fat graft was introduced in the
cyst cavity and sellar floor was strongly reconstructed by
titanium MESHO.

Two patients had permanent diabetes insipidus that
required daily oral anti diuretic hormone supplementa-
tion. In both cases, no operative event could explain this

outcome. One patient suffered from severe hyponatremia
attributed to a syndrome of inappropriate anti-diuretic hor-
mone secretion at day 7 postop that recovered after tem-
porary water deprivation and oral salt supplementation.

One 52-year-old women whose presenting symptom was
visual field amputation was operated on. 1 month after sur-
gery and initial recovery she presented an acute spontane-
ous visual loss. On brain MRI an intrasellar hematoma was
seen. Cerebral angiogram did not find vascular abnormality.
She was reoperated (by the same technique) and she finally
completely recovered. We did not find any explanation for
this delayed hematoma. Diabetes insipidus persisted on fol-
low up for this patient.

No case of mortality occurred on postoperative course.

Recurrence

Recurrence occurred in a 63-year-old woman at three-month
follow-up. On iterative post-operative MRI, we assist to
reaccumulation of CSF into the cyst (Case 15, Table 1).
Radiological and clinical observation were established.

Discussion

Cystic non neoplastic lesions of the sellar region (exclud-
ing cystic craniopharyngiomas and cystic adenomas) arise
for 2.8% of the sellar lesions [8]. This category includes
RCC and arachnoid cyst which are even less frequent. The
diagnosis of SAC is a combination of radiological and per
operative findings. On MRI, SACs appear like a cyst filled
with CSF: hypointense on T1 weighted and hyperintense on
T2 weighted images. The signal of cyst content is typically
the same as CSF but can be more intense on T1-weighted
sequences [2]. Cyst wall is a thin arachnoid barrier squeez-
ing the normal pituitary gland which is flattened to various
positions around the cyst [5]. The diaphragma sellae is seen
at the dome of the cyst bending upward to the optochias-
matic structure. Confusion with craniopharyngiomas and
RCC may sometimes happen. In these cases, the periopera-
tive aspect of a SAC clears up the doubts (water-like liquid
content and non-tissular thin wall). In our experience, his-
topathological sample is not required when the diagnosis is
clear. Furthermore, we believe that the aggression of the cyst
wall could lead to pituitary damage, diabetes insipidus and
increase the risk of CSF leakage.

Outcomes

The clinical presentation varies across the consequences of
mechanical increase of intrasellar pressure. Headaches is
an unspecific typical symptom of sellar mass growth. The
physiopathology of headaches in case of sellar compression
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is unclear and the causality of the cyst is often questionable.
In cases of small cysts only presenting as chronic headaches,
the possibility that headaches could be unrelated to the cyst
has to be mentioned. The fact that surgery would bring no
benefit must be considered and discussed with the patient.
In our series, 87.5% of patients were improved after surgery.
Similar improvement rate is reported by the other authors
[2,5,9].

Visual impairment is explained by the compression of the
optochiasmatic structures.

Pituitary deficiencies or hyperprolactinemia can occur
when the intrasellar pressure reach a critical threshold above
which the portal system fails to vascularize the pituitary
gland sufficiently [10, 11].

Outcomes on headaches and visual impairment (> 80%)
are encouraging. In contrast, pituitary deficiency has
not been improved in our experience. Similar results are
described for pituitary non-functioning adenoma [12]. And
the other series seem to globally agree to this point [2, 5, 9,
13]. Consequently, we would not recommend surgery in the
perspective of hormonal recovery in this pathology in case
of isolated pituitary deficiency. Hyperprolactinemia must be
considered apart and could possibly be improved by surgery,
relieving the pressure into the sella [5, 10].

Pathophysiology and surgical approach

Surgical procedure can be guided by pathophysiology mean-
while the latter is controverisal. However, the transsphenoi-
dal approach with cyst obliteration seems to be preferred
to cyst fenestration in the previous series [2, 5, 13]. At nor-
mal condition, arachnoid space (with both arachnoid and
CSF) is absent from the sellar cavity. However authors have
demonstrated the presence of arachnoid layers along the
pituitary stalk and also surrounding the pituitary body [14].
A trapped intra arachnoid cyst into the sellar space would
develop between the arachnoid layers present along the pitui-
tary stalk and gland [13]. On the other hand, a ball-valve
mechanism filling the cyst during elevation of intracranial
pressure has been proposed to explain the cyst’s growth [15].
Therefore, the fenestration of the cyst into SAS or ventricu-
lar system has been promoted [16].

Meanwhile, compared to intracranial arachnoid cyst, SAC
occur in a normally CSF-free region. We therefore believe
that obliteration of the cyst is closer to the anatomy.

CSF leakage and recurrence

Postoperative CSF leakage can account for 15 to 20% [5].
McLaughlin et al. reported no postoperative leakage in
their series of 8 patients compared to 2/17 in this study [5].
This pathology is certainly more at risk of postoperative
CSF leakage than pituitary adenomas [17]. Consequently,

the skull base reconstruction must be maximalist even if
no CSF leak in observed during the procedure. Intrasellar
adipose tissue graft with its hydrophobic properties appears
to prevent efficiently postoperative CSF leakage after trans-
sphenoidal surgery [18]. Setting in place enough fat, vol-
ume for volume, neither too much, nor too little, ensures the
obstruction of the communication between the SAS and the
cyst, thus avoiding a post-operative leakage and a recurrence
by preventing the cyst from filling up again. We believe that
the mechanical action of the graft prevents the diaphragma
to collapse and the defect to be enlarged.

As is often the case in surgery, closure should be antici-
pated at the beginning of the procedure. The sellar floor
can be very thin in this pathology and if the aim is only to
obliterate the cyst cavity without tissue removal, there is no
need for a wide opening. This was precisely demonstrated
in the cadaveric work by Catapano et al.: endoscopic trans-
sphenoidal surgery, in comparison with microsurgery per-
formed with a nasal retractor, encourage the surgeon to open
the sellar floor significantly wider [19]. Therefore we should
resist this temptation in this procedure because the remain-
ing bone helps to keep the fat graft in place. In the two cases
of CSF leakage fat graft expulsion was seen intraoperatively
at reoperation. A solution could be to pack the fat graft with
small pieces, gradually, to fit in a small floor opening. Care
must be taken to avoid the overpacking of the sella because
it would facilitate the fat expulsion in a Valsalva maneuver
in addition to the risk of optic chiasm compression.

We do not use a systematic CSF lumbar diversion because
of the potential complications due to this dispositive [20].
We believe that CSF leakage is mainly caused by the expul-
sion of the sellar packing. CSF lumbar diversion would arti-
ficially hide this event and potentially delay the CSF leakage.

The other issue is recurrence by cyst reaccumulation
which occurred in one case in our experience. The intra-
sellar packing remained in the cavity but the cyst had simply
refilled at the expense of the fat progressive resorption. Post-
operative CT scan attested the complete filling of the entire
cyst by the fat, though. We do not have explanation for this
recurrence. However larger intrasellar cystic lesions seem to
be more at risk of recurrence [21].

In other words, CSF leakage seems to be secondary to
insufficient sellar floor reconstruction whereas cyst reaccu-
mulation could be explained by persistence of communica-
tion with SAS. And this latter could probably be prevented
by sufficient packing of the cavity.

Complications are mainly consequences of CSF leak-
age (Table 2). Although, we reported the case of a delayed
hematoma found in the cyst cavity 1 month after the surgery
leading to a revision surgery. We did not find any etiology
for what appears to be a rare complication for this pathology.

The disorders of the salt balance can occur in both sides.
Hyponatremia by a syndrome of inappropriate secretion of



Table 2 Series with more than 3 cases of intrasellar arachnoid cyst

Authors Number of Surgical technique Complications Recurrence
cases
Baskin et al. 1984 [9] 8 Microscopic Transsphenoidal 2 CSF leaks None
1 meningitis

Meyer et al. 1987 [13] 13 Microscopic Transsphenoidal 1 death by meningitis None

Shin et al. 1999 [21] 5 Microscopic Transsphenoidal None 1

Dubuisson et al. 2007 [2] 9 Microscopic Transsphenoidal 2 CSF leaks None

Cavallo et al. 2008 [26] 10 Endonasal endoscopic/ Microscopic 2 CSF leaks, one meningitis None

McLaughlin et al. 2012 [5] 8 Microscopic and endonasal endoscopic None None

Shim et al. 2013 [16] Transventricular None None
Endoscopic

Oyama et al. 2014 [22] 6 Endoscopic None None
Transtubercular

Fig. 1 On the left part: Preop MRI T1 with gadolinium coronal and sagittal, on the right: fat graft expulsion at postop day 1 visible on CT scan-

ner (sagittal) with reintervention (peroperative endoscopic view)

anti-diuretic hormone has been noticed in our experience but
finally returned to normal. Diabetes insipidus, in contrary,
was unfortunately definitive in two cases.

The other option to treat an SAC would be the fenestra-
tion of the cyst to the supra-sellar arachnoid spaces. The
objective in this configuration is to release the CSF trapped
in the sellar space. Shim et al. proposed a transventricular
endoscopic approach. In this case no CSF leakage occurred
due to the absence of skull base opening [16]. But all the
cyst treated exceeded 25 mm with important suprasellar
expansion. We consider that such procedure would be at risk

of pituitary damage in smaller cysts. Other authors reported
fenestration to the SAS by transtuberculum endonasal endo-
scopic [22], or retrosellar [23], or even transsphenoidal with
the fenestration through the diaphragma [24]. But CSF leak-
age and recurrence rate are higher.

The transcranial fenestration is still performed by some
authors with good result [25]. But no recent series assessed
the risk of cyst recurrence with this technique. For larger
cysts with suprasellar expansion and visual function loss,
it would be acceptable to fenestrate it with a minimal inva-
sive craniotomy but for smaller cysts, the morbidity and the



Fig.2 Surgical reintervention and treatment for fat expulsion

Fig.4 3-month postop MRI-scan with cyst reacumulation and fat graft shrinkage

scarring remains problematic with the transcranial approach
in comparison with an endoscopic endonasal approach.

Conclusion

The treatment of SAC is challenging because it is a non-
neoplastic lesion and complication rate is higher than
with pituitary adenoma surgery, for example. Our surgical
approach which consists in recreating a waterproof barrier






at the diaphragma sellae with obliteration of the cyst with
adipose tissue and reconstruction of skull base seems to be
a simple solution with a low complication rate. We con-
sider that a craniotomy can be avoided in most cases of this
pathology. Cyst recurrence and CSF postoperative leakage
are the two main complications. These are not limitations of
this surgical technique, but in contrary, a way to improve the
packing of the sellar space and the skull base opening and
reconstruction (Tables 1 and 2).

Illustrative cases

A 42-years-old man (case number 8) presented with visual
disorder on the left eye, perimetry displayed scotoma and
visual acuty loss. On MRI scan a cystic intrasellar mass
was visible and evoked the diagnosis of SAC. Surgery was
performed by transsphenoidal endoscopic technique, sim-
ple cyst obliteration with fat graft. Neuro-Patch © was used
for sellar floor reconstruction with additional surgical glue.
Despite this precautions, cerebrospinal leakage occurred
on postop day 1. CT -scan revealed the expulsion of the
fat graft in the sphenoid sinus. Surgical reintervention was
performed, and a titanium mesh has been positioned on the
sellar floor. No further leakage happened, and the visual
function was improved on postop visit. (Figs. 1 and 2).

A 63 years-old women (case number 15) had bitemporal
hemianopsy and the diagnosis of cystic non-tissular lesion
of the sellar region. She was operated, sufficient fat graft
obliteration was seen on postop CT-scan, but on follow up
MRI-scan revealed a progressive cyst reacumulation and
resorption of the fat graft. The visual disorder completely
recovered so she has not been reoperated for the moment.
(Figs. 3, 4 and 5).

A 28 years-old women (case number 13) presented with
unusual and persistent headaches. MRI (Fig. 6) led to the
diagnostic of an intrasellar arachnoid cyst measuring 21 mm.
Endoscopic transsphenoidal obliteration with fat graft was
performed. Surgery improved the headaches and after
13 months of follow up, no complication occurred. Postop-
erative MRI showed the absence of residual cystic lesion in
the sella (Fig. 6).
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