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Introduction: There has been no consensus for the best treatment strategy for TACs.
The aim of this survey was to aggroup the different practices between Brazilian
pediatric neurosurgeons in the management of a children with TAC Galassi Type Il and
.

Methods: contributors answered a case questionnaire about TACs and select the
answer that better reflect their conduct in asymptomatic or symptomatic patients
(chronic headache, epilepsy and psychomotor retardation).

Results: all respondents confessed that had doubts about TACs and 59-75% was not
satisfied only with brain MRI. Fundoscopy was the most required exam (28-35%),
followed by EEG/VideoEEG (19-20%), ICP-NI (16%) and MRI CSF flowmetry (12-13%).
For asymptomatic, 61-85% suggested follow-up with clinical, radiologic and
fundoscopic control. Still, surgery was the choice for 61-70% in symptomatic patients.
The preferred technique for TAC type Il was endoscopic cysto-cisternostomy (32%) and
for type Ill craniotomy and arachnoid cyst marsupialization (25%). Discussion: Since
the past 14 years, more information has become available about the natural history of
TACs and innovative technologies arises for its management helps. Treatment is still
debated, but endoscopy is increasingly common and proved to be safe and effective.
Conclusion: modern technologies allow more security and subsidies to treatment
chosen and even though for TAC Galassi type Il open craniotomy still is preferred than
endoscopic surgery, nowadays the least invasive treatment have been the choice for
TAC Galassi Type Il. The years of experience in endoscopy and the more availability of
the tool into hospitals maybe contributed to this pattern change.
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INTRODUCTION

With the advent and popularization of neuroimaging the
prevalence of Temporal Arachnoid Cysts (TACs) — also
referred to as middle or sylvian fissure arachnoid cysts - have
been increased worldwide[1,2] and become a more common
focus of discussion among specialists.

Although it can be an incidental finding and remain
asymptomatic[3,4], typical associated symptoms have been
reported in the literature, such as headache, epilepsy,
psychomotor retardation, increased intracranial pressure
and intracranial bleeding.[4-10] The propension to operate
increased when the symptoms were associated to the
radiological image. According to their size and degree of
mass effect, Galassi et al (1982)[11] radiologic classified TACs
in three types, ranging from small to enormous lesions with
midline deviation. However, the cause-effect relationship of

these findings with clinical manifestations even remains
difficult to be establish[12].

An interesting survey, published in 2008 by Tamburrini et
al.[13], sought to achieve a European consensus of
symptoms, complementary exams and surgical indications,
as well as types of treatment in symptomatic and
asymptomatic TACs. Fourteen years have passed since this
publication and there is still no evidence to guide how these
cysts should be treated.[14]

Thereby, a survey considering new investigative
technologies and surgical techniques - and also Latin
American specialists - was made to review the different
practices between neurosurgeons in the management of
asymptomatic or symptomatic children with TAC Galassi
Type Il and lll, information not yet available in literature.
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METHODS

Considering two clinical cases, one with a MRI with TAC
Galassi type Il (Figure 1) and other with type Ill (Figure 2),
contributors were asked to answer a multiple-choice
guestionnaire and select the answer that better reflect their
conduct in a 3-year-old-boy in different situations: no
symptoms or symptomatic clinical situations (chronic
headache, epilepsy and delayed milestones). The first
question was what (and if) they would request to
complement the MRI study, eventually indicating which
diagnostic examination, between CT scan,
electroencephalography (EEG), MRI with CSF flow study, PET
and SPECT, lumbar puncture with manometry, non-invasive
or invasive intracranial pressure monitoring and fundoscopy.
The second one was what would be the therapeutic
proposal: clinical follow-up or surgical treatment. If they
have chosen the conservative treatment, in the third
question, responders were asked about how they would
follow the patient: clinical, clinical and radiological or clinical,
radiological and fundoscopic follow up. If they have chosen
the surgical treatment, in the fourth question, contributors
would choose which surgical technique fits better in each

case and situation: | - craniotomy and arachnoid cyst
marsupialization; Il - craniotomy, arachnoid cyst
marsupialization and removal of the cyst walls; Ill — pure

endoscopic marsupialization of the arachnoid cyst; IV —
endoscopic-assisted marsupialization of the arachnoid cyst;
V- endoscopic cysto-cystostomy; VI — cysto-peritoneal shunt.

Figure 1 - Case 1. A 3-year-old-boy with Temporal Arachnoid Cyst Galassi
type Il (image reproduced with permission of Tamburrini G)

Figure 2 - Case 2. A 3-year-old boy with Temporal Arachnoid Cyst Galassi
type .
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RESULTS

Among 187 neurosurgeons were asked to participate to
the survey and 61 completed the questionnaire (32%).
Participants were mostly experienced neurosurgeons with
more than 15 years of professional experience (57%),
specialized in pediatric neurosurgery (65%), who had
operated between one to ten arachnoid cysts in the last 5
years (64%). All respondents said they had doubts about the
therapeutic management of a patient with arachnoid cyst,
and the frequency of doubts was rated 11% as "always", 26%
as "often", 46% as "sometimes" and 16% as "rarely".

Table 1- Profile of respondents

Characteristics N %
Length of professional experience (years)
1-5 9 15
6-10 6 10
11-15 11 18
16 —20 10 16
>20 25 4
Arachnoid cysts operated in the last 5 years
1-10 39 64
10-20 14 23
>20 8 13
Frequency of doubts in a patient with arachnoid
cysts
Never 0 O
Rarely 10 16
Sometimes 28 46
Often 16 26
Always 7 1"
Fellow in Paediatric Neurosurgery
Yes, 1 year. 33 54
Yes, 6 months. 7 1
No. 21 34

Overall, more than half (59-75%) of the respondents
reported not be satisfied only with brain MRI to propose a
therapeutic plan for a child with temporal arachnoid cyst,
suggesting further diagnostic evaluation, regardless
symptoms or Galassi's classification (Table 2).

Table 2- Percentages of investigators suggesting further diagnostic
evaluation

Incidental Chronic Psychomotor
Suggested further Seizures Total
diagnosis headache retardation
diagnostic evaluation (%) (%)
(%) (%) (%)
Type Il 59 90 95 89 83
Type Ill 75 87 95 89 87
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Ophthalmologic evaluation with fundoscopy was the
most required exam (28-35%), followed by EEG or VideoEEG
(19-20%), ICP-NI (16%) and MRI CSF flowmetry (12-13%). In
a subgroup analysis, this prevalence order was found for
patients with incidental diagnosis or psychomotor
retardation. However, in patients with seizures, EEG (29-
31%), fundoscopy (26-30%) and ICP-NI (12-15%) were the
most requested exams. And, in chronic headache,
fundoscopy (37%), ICP-NI (19%) and MRI CSF flowmetry
(15%). The complete information about all suggested exams
according to symptoms and Galassi classification was
available in Table 3.

Table 3- Diagnostic exams required according to symptoms and Galassi
classification

Diagnostic exam Incidental Chronic Psychomotor Seizures Total

required diagnosis headache retardation
Type ll % % % % %
Fundoscopy 33 30 26 26 28
EEG or 17 11 19 29 19
videoEEG
ICP-NI 15 20 16 12 16
MRICSF 12 13 11 12 12
flowmetry
CT scan 13 14 10 10 11
PET/SPECT 7 5 11 5 7
CSF manometry 4 7 6 6 6
ICP-I 0 1 1 1 1
Type lll % % % % %
Fundoscopy 43 37 34 30 35
EEG or 14 12 21 31 20
videoEEG
ICP-NI 15 19 17 15 16
MRI CSF 16 15 12 11 13
flowmetry
CT scan 9 10 7 7 8
PET/SPECT 3 3 5 3 3
CSF manometry 1 3 2 2 2

For asymptomatic patients, more than 2/3 suggested
(61-85%) clinical follow-up, with the majority indicating
clinical, radiologic and fundoscopic control for both TAC
Galassi type Il and Ill. On the other hand, in symptomatic
patients with TAC type Il less than a half (33-49%) suggested
conservative treatment, being these rates even lower in
symptomatic patients with TAC type Il (23-26%). For
symptomatic patients, when conservative treatment was
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chosen, 70-74% of the interviewers indicated clinical,
radiologic and fundoscopic control as follow-up. All
information about clinical follow-up was available on Table 4
and 5.

Table 4- Percentages of investigators suggesting clinical follow-up only

Clinical follow-up  Incidental Chronic Psychomotor Seizure
only diagnosis (%) headache (%) retardation (%) (%)
Type Il 85 49 33 41
Type lll 61 28 26 23
Type Il + 11l 73 39 30 32

Table 5- Percentages of clinical follow-up control suggestions

Suggestion Incidental Chronic  Psychomotor Seizures Total
diagnosis headache retardation
Type ll % % % Y %
Clinical follow-up only 25 10 13 15 16
Clinical and 28 18 23 25 24

radiological follow up

Clinical, radiological 41 67 52 44 51
and fundoscopic

follow up

Would not follow up /6 5 12 16 10

did not answer

Type Il
Clinical follow-up only 17 9 10 5 10
Clinical and 21 15 12 21 12

radiological follow up

Clinical, radiological ~ 61 74 70 72 69
and fundoscopic

follow up

Would not follow up /1 2 1 2 1,5

did not answer

Overall, surgical treatment was indicated in only 27% of
asymptomatic patients with TAC. In contrast, for patients
with chronic headache, psychomotor retardation and
seizures, surgery was the choice, respectively, in 61, 70 and
68% of interviewed neurosurgeons. The preferred surgical
option between the specialists for TAC Type Il was
endoscopic  cysto-cisternostomy (32%), followed by
endoscopic-assisted marsupialization of the arachnoid cyst
(13%) and pure endoscopic marsupialization of the
arachnoid cyst (12%). Moreover, for TAC Type Ill the elected
technique was the craniotomy and arachnoid cyst
marsupialization (25%), followed by endoscopic cysto-
cisternostomy (23%) and cysto-peritoneal shunt (15%).
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Surgical preferences according to symptoms and type of TAC

Incidantal I6H
Chronic headachs 5%
é Psychomolr relardation 2E%
B Seizuras 25%
Total TS,
Incidantal 26%
_ Chronic headachs 3%
fzé Psychomolr relardation 255
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6% 13% o% 365 1%
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Cranictomy and arachnoid cyst marsupialization

Craniotomy, arachnoid cyst marsupialization and removal of the cyst walls

Pure sndoscopic marsupialization of the arachnoid cyst

Endoscopi c-assisted marsupializalion of the arachnoid cyst

Endoscopic cysto-cistamostomy

Cysto-parbonaal shunt

Figure 3- Surgical preferences according to symptoms and type of TAC

DISCUSSION

Even for the most experienced neurosurgeons there has
been no consensus for the best treatment strategy for TAC
due to the arduous task to establish the direct relationship
between radiological features and symptoms. In our survey
— as far we know the first in Brazil — all neurosurgeons
confessed that had doubts about the subject and
approximately, 9 out of 10 neurosurgeons (87-95%),
suggested an additional diagnostic evaluation before
proposing a treatment for a child with symptomatic TAC
Galassi Il or Il diagnosed by MRI.

On the other hand, for asymptomatic patients, 41%
would not ask any further exam in a child with TAC Galassi
Type Il, but only 25% would do the same if it were a TAC
Galassi Type lll, suggesting that radiological difference in
TAC is an isolated reason for treatment management
changes in TAC. Tamburrini et al (2008)[13] have shown a
similar result for the TAC Galassi Il symptomatic patients, but
in asymptomatic ones our interviewed suggested less
additional exams (73 vs 59%).

A possible explanation for this difference is that more
information has become available about the natural history
of arachnoid cysts during the past 15 years. Al-Holou et al.
(2010)[15] evaluated 111 patients who presented
asymptomatic arachnoid cyst and observed that 10%
enlarged and only 2,7% developed symptoms in a mean
follow-up of 3.5 years (all of them diagnosed in the first year
of life). Another study by Hall S et al (2019)[16] with 116
pediatric patients found 84 (72,4%) asymptomatic patients
and none of them developed new symptoms during the 2.5-
year follow-up period.

Regarding the further evaluation, although fundoscopy
was the most requested exam in our population, its results
should be interpreted with caution. Papilledema is the
hallmark sign for intracranial hypertension (estimated
specificity of 95%)[17], however, due to its low sensibility,
its absence does not exclude the diagnosis [18-20].

The most likely explanation for this its that the
development of papilledema requires a critical duration of
intracranial pressure elevation. Another explanation is that
some people require a low intracranial pressure to function
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normally, and symptoms could appear from slight elevations
in intracranial pressure within the normal range, which may
explain the absence of papilledema [19]. Helland CA et al.
(2007)[21], studied the intracystic pressure in patients with
TAC and showed a mean pressure of 131mmH20 for all
Galassi cyst types, within the limits of what is considered
normal ICP. These findings shows that other factors than the
absolute pressure may also be the reason for symptoms of
TAC.

In this context, a new noninvasive ICP monitoring
method via surrogate ICP waveform (Brain4care®) has been
increasingly used among Brazilian neurosurgeons. In this
technology, a non-invasive sensor connected to a monitor
running software is placed in contact with the
temporoparietal region and converts the electrical signals
generated by the skull’s pulsation, reflecting real-time ICP
information in graphs and, so, brain compliance given by the
ratio p2/p1 [22]. Although there is no study evaluating
specifically its use in patients with TAC, our survey showed a
common recommendation of the method, what could be
explained by the several papers published in the last ten
years showing the validation and effectiveness of the
method. [22-27]

About treatment, only 27% of the participants of our
survey indicate surgery for a patient with asymptomatic TAC.
However, when the relationship between symptoms and
TAC was established, more than 2/3 choose the surgical
treatment. The number of participants suggesting surgery
for a child with symptomatic TAC Galassi type Il, in our study,
was approximately the double in comparison with those with
incidental diagnostic, the same proportion observed by
Tamburrini G et al (2008) [13]. However, differently from this
earlier survey[13], our results showed a current preference
for endoscopic procedures in the treatment of TAC Galassi
type Il (craniotomy: 66,6 vs 35%; endoscopy: 57% vs 28.8%;
shunt 6,6% vs 15%), which can be explained by the greater
safety in the use of the technique during these years.
However, in Galassi Type lll cysts the preferred technique
was craniotomy and arachnoid cyst marsupialization.

Given the many different opinions about how to
surgically treat TACs, several studies have been made to list
the advantages and disadvantages of each technique [28-
32]. A recent meta-analysis[4] comparing efficacy and safety
between neuroendoscopic fenestration, microsurgical
fenestration and cystoperitoneal shunt for middle cranial
fossa arachnoid cysts showed a high efficacy between the
three methods, with no significant difference in rate of
clinical symptoms improvement (90, 87 and 93%,
respectively). However, while cystoperitoneal shunt showed
a higher rate of long-term complications (15%) and reduced
short-term ones (10%), microsurgical fenestration was the
opposite, with lower long- and higher short-term rates of

complications (3% and 44%, respectively). Despite the
known disadvantages, cystoperitoneal shunting may not
even be the primary surgical modality, but it might be
considered as a replacement therapy.

On the other hand, surgical complications are reduced in
neuroendoscopic fenestration, suggesting that this one may
be the first choice for TAC, even with a low rate of cyst
reduction when compared with the other groups (73% vs 87-
93%)[4]. These findings support the notion that clinical
improvement is not influenced by post-operative cyst
reduction and are in line with our expert’s opinion. However,
considering surgery is not necessary for all patients, the
decision of surgical treatment for TACs needs cautiousness.

CONCLUSIONS

This survey reflexes an accurate picture of what is going
on in neurosurgical practice and demonstrates that the
management of TAC still is controverse. Conservative
treatment was often indicated for asymptomatic patients
and symptomatic ones should be considered to surgery. New
diagnostic and follow-up technologies currently allow
greater security in supporting conservative treatment, even
in larger cysts and, in the same way, brings more subsidies to
indicate a surgical approach independently of cyst Galassi
classification. Even though for larger cysts (TAC Galassi type
Il1) neurosurgeons still preferred open craniotomy than
endoscopic surgery, nowadays the least invasive treatment
have been the choice for TAC Galassi Type Il. The years of
experience in endoscopy and the more availability of the tool
into hospitals maybe contributed to this pattern change.

LIMITATIONS

This survey had some serious limitations, including a low
response rate, which was not representative of the SBNPed
membership as no responders and members without listed
email address may have had different attitudes than
responders.
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