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INTRODUCTION

Arachnoid cysts account for 1% of all
intracranial space-occupying lesions,1 and
the most common site is the middle
cranial fossa.2 Arachnoid cysts can be
classified as primary developmental cysts
or as secondary cysts that develop later
in life after a primary insult to the brain.
Primary arachnoid cysts are thought to
arise from a developmental aberration in
cerebrospinal fluid (CSF) flow that results
from splitting of the arachnoid
membrane at gestational week 15.3

Robinson4 proposed that an alternative
developmental explanation for middle

cranial fossa arachnoid cysts was
temporal lobe agenesis. Secondary
arachnoid cysts are much less common
but may occur after trauma, infection,
surgery, or intracranial hemorrhage.5

Depending on whether there is a
communication with the circulating CSF,
middle cranial fossa arachnoid cysts can
be divided into communicating intracra-
nial arachnoid cysts and noncommuni-
cating intracranial arachnoid cysts.6,7

According to the Galassi classification
system,8 middle cranial fossa arachnoid
cysts are divided into 3 categories: type I,
small spindle-shaped cysts limited to the
anterior middle cranial fossa; type II,
medium-sized lesions usually triangular or
quadrilateral in shape that occupy the

anterior and central part of the middle
cranial fossa and extend along the sylvian
fissure; and type III, huge cysts, oval or
round in shape, that almost fill the middle
cranial fossa and extend toward the
hemisphere through numerous areas.
Arachnoid cysts are CSF-filled spaces

lined with arachnoid membranes. Most
are asymptomatic; however, symptomatic
cysts predominate in the pediatric popu-
lation, causing mass effect or hydroceph-
alus.9 Symptoms associated with
arachnoid cysts include headaches, rapid
head growth, developmental delay,
precocious puberty, amenorrhea,
seizures, and focal neurologic deficits.10

In children, the most common
presenting symptoms are signs of

-OBJECTIVE: To review the literature and analyze the efficacy and safety of 3
surgical methods (neuroendoscopic fenestration, microsurgical fenestration,
and cystoperitoneal shunting) for middle cranial fossa arachnoid cysts
(MCFACs).

-METHODS: We searched MEDLINE, PubMed, and Cochrane Central electronic
databases and collected studies of patients with MCFACs treated with 1 of 3
surgical methods. Eligible studies reported the rate of clinical symptoms
improvement (RCSI), rate of cyst reduction (RCR), rate of total complications
(RTC), rate of short-term complications (RSTC), rate of long-term complications
(RLTC), and other parameters.

-RESULTS: Eighteen studies met the criteria. MCFACs were divided into 3
groups on the basis of surgical method: RCSI in group I (237 patients, neuro-
endoscopic fenestration) was 90% (95% confidence interval [CI]: 83%e95%);
RCR: 76% (95% CI: 67%e84%); RTC: 28% (95% CI: 22%e34%); RSTC: 23% (95% CI:
17%e30%); and RLTC: 6% (95% CI: 3%e11%). RCSI in group II (144 patients,
microsurgical fenestration) was 87% (95% CI: 75%e96%); RCR: 87% (95% CI:
70%e97%); RTC: 49% (95% CI: 30%e68%); RSTC: 44% (95% CI: 21%e68%); RLTC:
3% (95% CI: 0%e12%). RCSI in group III (93 patients, cystoperitoneal shunting)
was 93% (95% CI: 66%e99%); RCR: 93% (95% CI: 66%e99%); RTC: 20% (95% CI:
5%e42%); RSTC: 10% (95% CI: 0%e31%); RLTC: 15% (95% CI: 9%e23%). RLTC
differed significantly between the 3 groups (P [ 0.005); RTC and RSTC between
group I and group II (P [ 0.002).

-CONCLUSIONS: All 3 surgical methods are effective for MCFACs, but
considering safety, neuroendoscopic fenestration may be the best initial
procedure.
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increased intracranial pressure followed by
increased head circumference, mental
developmental delay, and seizures.11

Although there are reports of arachnoid
cysts regressing spontaneously, treatment
is advocated for symptomatic cysts.12

The natural history of middle cranial
fossa arachnoid cysts in children is not
well defined, and there appears to be
some consensus that asymptomatic
arachnoid cysts should not be treated.
Greater use of magnetic resonance imag-
ing and computed tomography has led to
an increase in the number of incidentally
diagnosed arachnoid cysts. This poses
difficulties for clinicians when selecting
treatment strategies because the symp-
toms of arachnoid cysts often are clinically
vague and the risks of surgery are not
negligible. Most arachnoid cysts remain
static and clinically silent, whereas others
may spontaneously disappear, expand,
rupture, exert mass effects, or promote
hydrocephalus.13-16 The indications for
surgical treatment of middle cranial fossa
arachnoid cysts are a matter of debate. The
rationale for preemptive treatment in
children, or the necessity of surgery in
patients with “common” symptoms such
as headache, is still being discussed.17,18

Currently, there are 3 main surgical
methods for symptomatic middle cranial
fossa arachnoid cysts: cystoperitoneal

shunting, microsurgical fenestration, and
neuroendoscopic fenestration, and the
best and most effective surgical procedure
has not been determined because each of
these techniques has specific advantages.
It is important to remember that children
with middle cranial fossa arachnoid cysts
are being treated for a benign condition.
Avoiding significant complications asso-
ciated with major surgery, including
neurologic deficits, subdural hematomas,
or hygromas, is of great importance in this
group. Although shunt placement is
potentially a safer option, it harbors
potential risks such as infection, blockage,
and, more importantly, lifelong depen-
dence on the shunt, which should not be
underestimated.
In this study, middle cranial fossa

arachnoid cysts were divided into 3 groups
according to the surgical method used for
treatment. We wished to understand the
efficacy and safety of the 3 surgical
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Figure 1. Study selection process.

Table 1. The Original Data of Neuroendoscopic Fenestration in 11 Studies Before 2016

Study
No.

Cases
Follow-up

Time, months RCSI RCR RTC RSTC RLTC

Mean
Age,
years

Mean Surgical
Time, minutes

Schulz et al.,
201523

20 24 17/20 17/20 8/20 2/20 6/20 7.8 NA

Fernandez,
201324

28 NA NA 24/28 4/28 0/28 1/28 NA 30e60 minutes

Turhan et al.,
201225

16 37.75 16/16 16/16 7/16 0/16 5/16 9.29 NA

El-Ghandour,
201226

32 55.2 28/32 23/32 6/32 3/32 6/32 3.6 NA

Karabagli et al.,
201227

20 53 18/20 10/20 1/20 5/20 1/20 8.5 NA

Gui et al.,
201140

32 26 25/27 24/32 6/32 0/32 5/32 7.8 NA

Spacca et al.,
201029

40 21 37/40 29/40 8/40 4/40 4/40 7.8 NA

Di Rocco et al,
201028

17 23 17/17 11/17 6/17 2/17 3/17 4.4 NA

Karabatsou
et al., 200730

11 28 10/11 10/11 2/11 0/11 1/11 15.8 NA

Godano et al.,
200431

11 48 11/11 7/11 2/11 0/11 1/11 4 NA

Hopf et al.,
199832

10 14 5/10 NA 3/10 0/10 0/10 31 NA

RCSI, rate of clinical symptoms improvement; RCR, rate of cyst reduction; RTC, rate of total complications; RSTC, the rate of
short-term complications; RLTC, the rate of long-term complications; NA, not available.
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