Open Access @

(Pustin Publishing crou

Austin Journal of Surgery

Special Article — Endoscopic Surgery

Obliteration Operation of Cavity for Symptomatic
Sellar Arachnoid Cysts via Endoscopic Endonasal
Transsphenoidal Approach

Wang P, Wang JW, Zou DW and Wu N*
Department of Neurosurgery, Southwest Hospital, Army
Military Medical University, China

Abstract

Background: Various ways are used to treat symptomatic sellar arachnoid
cysts (ACs) such as cyst aspiration and wall fenestration; however, many
complications exist and it is easy to recur.
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Methods: R i lysis for th i h
2019: Published: October 28, 2019 ethods: Retrospective analysis for the patients who underwent an

endonasal transsphenoidal obliteration of symptomatic sellar ACs with gelatin
sponge and biological membrane.

Results: Between January 2015 and December 2018, 8 patients (3
women and 5 men, mean age 40 years) with symptomatic sellar ACs were
identified. Clinical presentation included headache (5 patients), impaired vision
(5 patients) and vision field defects (4 patients). During intraoperative, we
repaired diaphragma sellae using biological membrane; then obliterating cyst
cavity with gelatin sponge; and the last repaired sellar floor with two biological
membranes. Headache, impaired vision and vision field defects all improved
postoperatively. One case occurred with complication of CSF leak; but recovery
after two weeks. No endocrine dysfunction, meningitis or neurological deficits
occurred. The mean follow-up time were 10.5 months (from 9 to 15 months).
Cyst cavity volume eliminated in two patients and other six patients experienced
cyst shrinking from MR imaging.

Conclusion: Symptomatic sellar ACs can be effectively cured by cyst
obliteration with gelatin sponge and repaired diaphragma sellae and sellar floor
with biological membrane via endonasal transsphenoidal for patients. It is with
low complications occurring and the recurrence rate is low. It is a good way to
alleviate symptoms for sellar ACs.

Keywords: Endoscopic endonasal transsphenoidal approach; Symptomatic
sellar arachnoid cysts; Obliteration operation with gelatin sponge; Biological
membranes; low recurrence rate

authors prefer to obliteration of the cyst cavity alone and the materials
used for cavity obliteration are always fat, fascia and muscles [11-
14]. Unlucky, there also exist many complications such as visual loss

Abbreviations
ACs: Arachnoid cysts; CSF: Cerebrospinal Fluid; MR imaging:

Magnetic Resonance Imaging; SAS: Subarachnoid Space
Introduction

Arachnoid cysts (ACs) arises in brain and most of them are
located in the middle cranial fossa with roughly 3% growing in the
sellar [1-3]. Some sellar ACs are asymptomatic and does not need to be
treated. However, some others present symptoms such as headache,
endocrine dysfunction or diminution of vision; and the symptoms
ACs should be treated [4-6]. Unfortunately, the optimal treatment of
symptomatic sellar ACs is always a challenge to neurosurgeons [5,7].
According to the literatures, fenestration of the cyst’s anterior wall
through transsphenoidal treatment or craniotomy and excision of the
cyst’s membranes maybe a good way to alleviate symptoms [1,8-10].
However, the recurrence of ACs is so high that many neurosurgeons
holds a controversial opinion on this method. Besides this idea, some

[14,15], CSF leak [11,13,14,16], intracranial infection [17] and the
most important is that it will cause extra damage for other tissues
because the fat, fascia and muscles derive from patients themselves
[14]. Actually, another obvious disadvantage is the difficulty to
control infection once it (intracranial or sphenoid sinus infection)
occurs.

Based on the literature reviews above we described a new way
to operate this surgery. In this process, we made a fenestration of
the cyst’s anterior wall firstly and used biological membrane to
reinforce diaphragma sellae; then obliterating the cyst cavity with
gelatin sponge; nest, two biological membranes were used to repair
sellar floor; one was located between subdural and gelatin sponge, the
other was kept in epidural. In this study, we described 8 patients who
experienced this surgery and as a result the volume of ACs got smaller
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Figure 1: Intraoperative steps for the intrasellar AC operation (Case 1). A Cut sellar floor and cyst membrane; B Released liquid from cyst cavity and observed
diaphragma sellae; C-D Repaired diaphragm sellae using biological membrane; E-F Obliterated cyst cavity with gelatin sponge; G Repaired sellar floor using
biological membrane with a location between subdural and gelatin sponge; H Repaired sellar floor using biological membrane with a location at epidural.

for 6 patients and another two of them even vanished completely. In
addition, the most significance is its recurrence is relatively low and it
does not destroy CSF flow dynamics for most traditional method that
always enlarge the communication between the AC and SAS.

Methods

Patient’s information

8 patients in this study were operation between January 2015 and
December 2018, and the age ranged from 32 to 49 years. The symptoms
included headache, endocrine dysfunction, diminution of vision or
vision field defects (Tables 1 & 2). The symptoms kept the longest
was 1.6 years and the least was over 1 month. In these symptoms
headache and diminution of vision were the most common and
vision field defects kept in the second. All of them were operated via
endonasal transsphenoidal approach; repaired diaphragma sellae
using biological membranes made with collagen substitute [18],
obliterated cavity using gelatin sponge and repaired sellar floor with
two biological membranes.

Preoperative evaluation

Firstly, pain evaluation was done by VAS score; optical
examination employed uncorrected visual acuity (UCVA) and
visual field was detected through 2010 Carl Zeiss Meditec. Standard
hormonal assays were detected to represent endocrine function,
including levels for adrenocorticotropic hormone (ACTH), cortisol
(COR), thyroid-stimulating hormone (TSH) and thyroxine (T3,
T4, FT3, FT4), growth hormone (GH), Insulin-like growth factor-1
(IGF-I), insulin-like growth factor binding protein-3 (IGFBP-3),
luteinizing hormone (LH), follicle-stimulating hormone (FSH),
testosterone (T), corporin (P), estradiol (E2) and prolactin (PRL).
No patients received hormone replacement therapy before surgery.
Besides, diabetes insipidus defined as urine volume over 4000ml was
assessed for each patient. The last we detected electrolyte (K*, Na*,
Cl') and assessed whether it was in the normal range.

Postoperative evaluation

Pain VAS score also was important and assessed after operation

7d. Then was the vision and visual field examination postoperative
day 5-7. Visual function was considered improved if UCVA value
increased and visual field defect decreased. Besides, standard
hormonal assays including ACTH, COR, TSH, T3, T4, FT3, FT4, GH,
IGF-1, IGFBP-3, LH, FSH, T, P, E2 and PRL were demonstrated after
surgery 1d, 3d, 7d and 1 months for postoperative patients. Besides,
diabetes insipidus was assessed through urine volume and detected
every 1h and 24h. Electrolyte (K*, Na*, Cl') was employed to detect
and alleviated if it was imbalance.

MR Imaging
All patients underwent enhanced brain MR imaging (Diffuse+
FLAIR) pre- and postoperative. After surgery, MR imaging was first

examined on day 1 and then subsequent detection at 3 to 6- month
intervals; and then re-examination every 1 to 2- years.

Surgical techniques

Before surgery, vibrissa was cut off completely and all patients
were operated through a direct endonasal trans sphenoidal approach
via neuroendoscopy in the whole surgery. The whole steps were
as follows; looked for sphenoidal ostium, made mucosal flap
from nasal septum, opened sphenoid sinus anterior wall, abraded
bone around sphenoid sinus, cut sellar floor and cyst membrane,
released liquid from cyst cavity, observed diaphragma sellae, repaired
diaphragm sellae, obliterated cyst cavity with gelatin sponge, repaired
sellar floor using biological membrane with a location between
subdural and gelatin sponge, repaired sellar floor using another
biological membrane with a location at epidural, put hemostatic
gauze on the second biological membrane, put mucosal flap on
hemostatic gauze and the last put tela iodoformum in nose. Here
we should take care was abrading sellar floor bone slightly and let
sellar bone opening large enough. Dura was cut by bistoury and
scissored dura via endoscopic scissor in a U-shaped fashion. The
dura didn’t need to open too large but it was large enough to pass
through the endoscope and we should pay attention to the opening
margin couldn’t extend to lateral sellar edges so that a dural margin
remained circumferentially to help to hold the biological membrane
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postoperative day 1; C Sellar cystic disappeared postoperative 9 months.

Figure 2: Pre- and postoperative MR imaging for patient (Case 1). A Sellar cystic formation preoperative MR imaging; B Gelatin sponge obliteration successfully

Table 1: The information for intrasellar ACs patients pre- and postoperative.

Preoperative symptoms Postoperative symptoms Complications Recurrence
Case | Age | Sex Headache Vision Hormone Headache Vision Hormone CSF | fections | FOMOW-Up | oo
(VAS) Changing Changing alleviating Improvement Changing Leak time
1 39 M No Yes No / Improvement / No No IM No
2 38 M No Yes No / / / No No 9IM No
3 32 M Yes (1) No No alleviating Improvement / Yes No 11M No
4 36 F Yes (2) Yes No alleviating Improvement / No No 15M No
5 46 F Yes (2) Yes No alleviating Improvement / No No 10M No
6 38 M Yes (1) No No alleviating Improvement / No No 13 M No
7 43 F No No No / / / No No 11 M No
8 49 M Yes (2) Yes No alleviating Improvement / No No 6M No

Note: VAS represents - VAS pain grade

and promoted gelatin sponge obliterated cyst cavity. Then opened
ACs membrane and acquired some ACs membrane to pathology.
Once ACs membrane was opened, clear liquid was pouring forth
and then observed vascularity in diaphragm sellae, diaphragm
pulse with breath and arachnoid diverticula using the endoscope.
According to the size of diaphragm sellae and then tailored biological
membrane which must cover the whole diaphragm sellae. The next
was obliterating cyst cavity with gelatin sponge and we must insure
there was no cavity residual. However, excess gelatin sponge should
be avoided because extra optic injury may be produced if there were
much more gelatin sponge. Next, cut out two suitable biological
membranes, both them must cover the dura opening and extended
to dura opening at least 1-2mm. One biological membrane was put
into subdural and another was in epidural. All the process must not
damage the pituitary gland to avoid worsening pituitary dysfunction.
Then covered hemostatic gauze and mucosal flap on outer biological
membrane; and lastly put tela iodoformum in nose and pulled it
out after surgery 3 to 7d. A brief summary of the surgical procedure
described above was listed as follows (Figure 1). For the patients, not

all of they did lumbar cistern drainage pre- and postoperative.
Results

Patients’ information

As shown in Tables 1-3, 3 women and 5 men with a mean age
of 40 years (range from 32 to 49 years) were identified. Clinical
presentation included headache (5 patients; case 3, 4, 5, 6 and 8),
low energy (2 patients; casel and 5), endocrine dysfunction (none),
diminution of vision (5 patients; case 1, 2, 4, 5 and 8), visual field
defects (4 patients; case 1, 2, 5 and 8), hyponatremia (none), diabetes
insipidus (none) and electrolyte imbalance (none). The most common
symptom was headache (5 patients; 62.5%) and diminution of vision
(5 patients; 62.5%) followed by visual field defects (4 patients; 50.0%);
the third was low energy (2 patients; 25.0%). There was no endocrine
dysfunction, hyponatremia, diabetes insipidus and electrolyte
imbalance. For headache, the vas score of two patients was 1 (case 3
and 6; 25.0%), and another three patients the vas score was 2 (case 4,
5 and 8; 37.5%). Optical damage mainly caused diminution of vision
occurring 5 in 8 patients (case 1, 2, 4, 5 and 8; 62.5%); and the second
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Table 2: The vision information for intrasellar ACs patients pre- and postoperative.

Preoperative Vision Changing Postoperative Vision Improvement
Case Age Sex Eyesight Vision field defect Eyesight Vision field defect improvement
Left Right Yes/No Left Right Yes/No
1 39 M 0.12 0.20 Yes 0.90 0.70 No
2 38 M 0.10 0.50 Yes 0.70 0.60 Yes
3 32 M 1.50 1.50 No 1.50 1.50 /
4 36 F 0.80 0.60 No 0.90 0.90 /
5 46 F 0.70 0.50 Yes 1.00 0.90 Yes
6 38 M 1.50 1.50 No 1.50 1.50 /
7 43 F 1.50 1.50 No 1.50 1.50 /
8 49 M 0.70 0.20 Yes 1.00 0.70 Yes

Table 3: The MR imaging for intrasellar ACs patients pre- and postoperative.

Note: Eyesight detection via standard logarithmic visual acuity chart; Vision field detection via Carl Zeiss Meditec

Preoperative MRI Intraoperative Postoperative MRI
Case hoe Sex Diameter (cm) Lo::jziion Seeing defect in diaphragma sella Diameter (cm) Foili(r’n":ur)
1 39 M 2.5x2.4x3.5 posterior, lateral Yes 0.0x0.0x0.0 9IM
2 38 M 1.6x1.8x1.7 superior, lateral No 0.3x0.4x0.2 I9M
3 32 M 0.9x1.5x1.1 posterior Yes 0.3x0.5x0.7 11 M
4 36 F 1.5%x2.0x1.8 posterior, lateral Yes 0.0x0.0x0.0 15M
5 46 F 2.2x1.7x1.8 posterior, lateral No 1.1x1.0x0.8 10M
6 38 M 0.9x1.2x0.7 posterior, lateral Yes 0.2x0.5x0.3 13 M
7 43 F 0.9x1.0x1.0 superior, lateral No 0.3x0.6x0.5 11 M
8 49 M 1.5x1.7x1.9 superior, posterior Yes 0.3%0.5%0.7 6M

Note: PG: Pituitary Gland

was visual field defects (4 in 8 patients; case 1, 2, 5 and 8; 50.0%) and 4
patients had both diminution of vision and visual field defects (case 1,
2, 5and 8; 50.0%). According to MR imagine, the mean diameter was
1.5x1.7x1.7 cm with the largest diameter was 2.5x2.4x3.5 cm (case 1)
and the shortest was 0.9x1.0x1.0 cm (case 7).

Endonasal treatment

There were 5 cases requiring a vertical incision (case 2, 4, 5, 6, 7)
and the other (case 1, 3 and 8) required horizontal incision to access
to the cyst according to the location of pituitary gland (Table 3). We
send one cyst membrane (case 1) to pathological examination and the
results showed it was arachnoid tissue (Figure 1A). We send the liquid
of two cases (case 1 and 5) to test CSF routine and biochemistry and
the results showed it was CSF. After the liquid in cyst cavity pouring
forth completely, we observed cyst’s cavity and diaphragma sellae
using endoscope; we found abundant vessels formation on
diaphragma sellae, which pulsed with breath. One case infected after
surgery in sphenoid sinus and cyst cavity; we opened sphenoid sinus
and cyst cavity again; cleaned out all the gelatin sponge and found
there was no CSF in the cavity.

Endocrine, Visual Improved, Pain alleviating, MR Imaging,
Urine volume and Electrolyte outcome

According to Tables 1-3, all patients underwent endonasal cyst
fenestration and obliteration using gelatin sponge successfully.
After surgery for 1-3d, MR imaging detected and all cyst cavities for
every patient were obliterated with gelatin sponge successfully. After

operation 1d, all the patients felt painful with VAS score from 1 to
3, however all of them alleviated after surgery at 7d. Then long-term
followed-up these patients and the mean length of MR imaging was
10.5 months (range from 9 to 15 months). We found the whole of
patients recovered very soon. The proportion of cyst cavity obliteration
entirely without any CSF re-accumulation was 25% for MR imaging
at 9 months (Case 1, Figure 2) and 15 months after surgery (case 4);
and 75% of cyst cavity became smaller after postoperative for MR
imaging (case 2, 3, 5, 6, 7 and 8). For complications, there was one
case with the complication of postoperative CSF leak, who recovered
after staying in bed for 2 weeks; vascular injuries and meningitis
were not found. For another symptoms after operation, they also
improved his/her visual fields and no patients formed new visual
defects. Regarding endocrine dysfunction, hormone deficiency was
not detected after surgery. 2 patients after surgery with hyponatremia
had no further episodes for 2 weeks (Case 5) and 1 months (Case 7)
since surgery. For urine volume, the ration of diabetes insipidus was
0% and the mean urine volume was 2000 ml (1500 to 3000 ml).

Case Report

39-years-old man (case 1) had a nine-month history of
diminution of vision (left 0.12, right 0.20; Table 2) and vision field
defect (Table 2). No other symptoms existed. MR imaging showed
a saddle area cystic sellar lesion measuring 2.5x2.4x3.5 cm; the
pituitary gland and stalk were located at posterior and lateral
(Figure 2A). His preoperative endocrine and electrolyte detection
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showed all were normal. Because of his obvious symptoms and the
large size of cyst, an endonasal cyst fenestration and obliteration
with gelatin sponge was performed (Figure 1). We used endoscope
to observe diaphragma sellae and found a defect of diaphragma
sellae; then repairing it with biological membrane; obliterating the
cyst cavity with gelatin sponge appropriately; the last repaired sellar
floor with two biological membranes, one was between subdural
and gelatin sponge and another was in epidural. Postoperative
day one MR imaging showed obliteration of the cyst cavity with
gelatin sponge successfully (Figure 2B), and there was no CSF leak,
hormonal dysfunction, diabetes insipidus, electrolyte imbalance and
encephalitis (Table 1). The vision improved at postoperative day 7.
His last MRI imaging detection was after surgery 9 months and there
was no cyst re-accumulation (Figure 2C).

Discussion

The mechanism of intrasellar arachnoid cysts (ACs) formation
remains unknown and two opinions in all contribute to the
mechanism of ACs formation [12,17,19]. The first opinion attributes
to a defective of diaphragma sellae, and basal arachnoid membrane
pass the defective diaphragma sellae and herniates; thus leading
to a formation of hump, which actually maybe an arachnoid
diverticulum. This arachnoid can make a communication between
subarachnoid space (SAS) and cyst’s cavity. However, this arachnoid
diverticulum may close because of a dynamic reconfiguration of
the cyst’s normal structure, an adhesion of the arachnoid caused by
meningitis, hemorrhagic and inflammatory. As a result, there was no
communication between SAS and cyst’s cavity; thus leading to the
formation of ACs [12,17]. The second states that seller ACs locate
between the arachnoid layers, which may be originated above the
diaphragm and expand along the aperture. Besides, other authors
also find basal arachnoid membrane covering the diaphragma sellae
enlaregs not only superiorly but also inferiorly along the pituitary
stalk. Just because this extending for basal arachnoid membrane, the
intrasellar ACs may be formed gradually and then CSF penetrate into
the cyst cavity through the weak area of diaphragma sellae [19,20].

Another controversial issue is how cyst cavity enlarges.
Traditional studies think it attributes to either a secretory mechanism
of the arachnoid cells allowing fluid volume become more and more
gradually or a result from a “ball-valve” mechanism allowing fluid
into cyst but blocking its outflow [1,20,21]. Besides, subtle osmotic
gradients may be another factor to promote the growth of arachnoid
cysts [10]. However, in our study we found fluid poured out of the
cavity and detected it through CSF routine and biochemistry for two
cases and the results proved this fluid was accordance with the feature
of CSF, which proved indirectly that seller cyst is formed through
“ball-valve” mechanism, since if other mechanism such as a secretory
mechanism or subtle osmotic gradients mechanism promotes cyst
growth, the character of the fluid is different from CSF. What’s more,
we found the defects of diaphragma sellae directly in 5 cases; the same
phenomenon was found by Schroeder and Gaab and they observed
the arachnoid membrane opened and closed with basilar artery
pulsation. Beyond doubt in my opinion the growth of cyst cavity
come from the results of “ball-valve” mechanism.

Symptoms ACs need surgery and many ways are used to operate
seller cyst. Firstly, building a permanent communication between

cyst cavity and the intraventricular or subarachnoid space is used
in traditional [22]. Various treatments such as cyst aspiration, wall
fenestration, wall excision, cystoventriculostomy and cystoperitoneal
are confirmed useful [23,24]. unluckily, many complications exist
and it is easy recurrence; thus leading to operation again [25,26]. The
postoperative complications through this method include seizures,
neurological injury, infection, cerebritis, intracystic haemorrhage,
endocrine dysfunction, catheter occlusion, cyst reaccumulation,
subdural hygroma, hyponatraemia, electrolyte imbalance and
failure to alleviate symptoms that led to a second intervention
[13,22]. According to a survey the study showed there were even
60% recurrence with high mortality and morbidity through a cyst
fenestration via an open craniotomy. Compared with craniotomy
the risk of complications is much lower for cyst fenestration via
endoscope; but cyst volume can’t shrink completely and is easily
recurrence [28-30]. Recently, Kenichi Oyama et al [16] did a new
surgery for this kind of disease. Firstly, opened a small bony window
from the upper third of sellar floor to the planum sphenoidale; then
I-shaped keyhole dural opening about 1cm was made; next, opened
the arachnoid membrane of the prechiasmatic cistern; Subsequently,
opened the anterior surface of the cyst wall after an examination of
the structure around the cyst wall; thus result of a communication
between the cyst cavity and the prechiasmatic cistern; the last, fascia
lata was performed as dural plasty and sutured it with monofilament
sutures. In this group, 6 patients followed-up visit and there was
no CSF leak after surgery. However, two case recurred due to the
reformation of the cyst and experienced a surgery again.

In our group, we repaired the diaphragma sellae defects with
biological membranes and tamped the cyst cavity with gelatin sponge;
then repaired sellar floor cleft with two biological membranes.
Actually, the same way has been done by McLaughlin et al [14]. The
difference between McLaughlin and our group is the material we
used. They used fat, however we used gelatin sponge. In our opinion,
we think gelatin sponge is more suitable for the stuffing, because once
infection happens after surgery, it is not easy to control as fat is no
blood supply. For gelatin sponge it is easy to absorb completely and
formed adhesion so that it can consolidate the diaphragma sellae
defects and if it is infection after surgery, it is easy to control. Besides
it will not cause extra damage for other tissues is another advantage.

Conclusion

Symptomatic intrasellar ACs need to be treated. The best
way to alleviate symptoms and avoid recurrence is to repair
diaphragma sellae defects, tamp cyst cavity with gelatin sponge,
repair sellar floor cleft using artificial dura mates. This way is a good
way to cure this disease and the recurrence is so low. The last I want to
share is that endoscope is a good instrument in this surgery compared
with craniotomy.
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