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10.1 Introduction

Cysts of the Rathke’s cleft or pouch are benign,
nonadenomatous lesions of the sellar and supra-
parasellar areas, which are included in the differ-
ential diagnosis with other cystic lesions in such
regions, such as craniopharyngiomas, arachnoid
cysts, epidermoid cysts, cystic pituitary adeno-
mas, etc. The pathogenesis of Rathke’s cleft cysts
(RCCs) remains controversial: cuboidal or cili-
ated columnar epithelial cells line the majority of
RCCs, and the leading theory is that they repre-
sent remnants from the incomplete obliteration of
Rathke’s pouch during embryological develop-
ment [1]. As a matter of fact, the Rathke’s pouch
represents a superiorly directed evagination from
the stomodeum of the 4-week-old human embryo,
which becomes entirely obliterated with the
exception of its cranial portion by the seventh
week of gestation. The anterior wall of the
remaining small cavity forms the anterior lobe of
the pituitary gland (adenohypophysis), and its
posterior wall proliferates much less to become
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the pars intermedia of the gland. The posterior
lobe and the pituitary stalk form from an inferi-
orly directed evagination from the diencephalon,
which meets the Rathke’s pouch at the level of
the sella turcica.

Indeed, residual clefts of Rathke’s pouch may
persist, and a residual cavity between the anterior
and posterior lobes may be commonly found
even in the adult life as small fluid cysts. Such
facts explain the reason why growing RCCs,
when intrasellar or intra-suprasellar, typically
split the gland, pushing and compressing the ade-
nohypophysis anteriorly and the neurohypophy-
sis posteriorly in sagittal MRI images. There are
several routine autopsy studies that describe the
finding of asymptomatic cysts of the Rathke’s
pouch in up to 13-33 % of normal pituitary
glands and, actually, account for the 2-9 % of all
the intracranial tumors removed via a transsphe-
noidal approach [2-16].

Typically, RCCs are lined with cuboidal or
columnar epithelial cells, often ciliated, and
include mucin-secreting goblet cells, which stain
positively by the periodic acid-Schiff method.
Stratified or pseudostratified squamous epithe-
lium may also be present and may rest on a col-
lagenous connective tissue stroma. However,
since stratified squamous epithelial cells (like
those typically seen in craniopharyngiomas) are
sometimes noted to line a portion of RCCs, some
authors have speculated that RCCs and
craniopharyngiomas have continuum of cystic
sellar lesions [1].
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In most instances RCCs remain asymptom-
atic, remaining located within the sella or even
extending into the suprasellar space or, con-
versely, arising as purely suprasellar lesions.
Indeed, symptomatic RCCs have historically
been felt to be uncommon, determining mass
effect on the surrounding structures causing
endocrinological and/or neurological dysfunc-
tion. Symptomatic patients may present with
headaches, visual disturbance, hyperprolac-
tinemia, and/or varying degrees of hypopituita-
rism. In such cases, RCCs require surgical
removal [1, 6-8, 10, 11, 13, 17-19].

10.2 Endoscopic Endonasal
Transsphenoidal Approach
to RCCs

RCCs are characterized based on preoperative
and postoperative magnetic resonance (MR) find-
ings and categorized as (a) purely intrasellar, (b)
intrasellar/suprasellar, or (c) purely suprasellar
[1]. Therefore, the optimal surgical strategy varies
according to both clinical status and cyst volume
and location. Furthermore, during the last 20
years, with the advent, refinement, and wide-
spreading of the endoscopic endonasal technique
for removing pituitary lesion, this technique has
been advocated for the treatment of different sel-
lar and suprasellar lesions, including the Rathke’s
cleft cyst [5, 9, 15, 16, 20-22]. More recently, the
introduction of the endoscopic endonasal
“extended” approaches permitted to access the
suprasellar area thanks to the additional removal
of the tuberculum sellae and posterior portion of
the sphenoidal planum, rendering amenable the
excision of purely suprasellar lesions, tradition-
ally removed via a transcranial route only [23].

As a matter of fact, the surgical treatment of
the RCCs can be performed via a “standard”
endoscopic endonasal approach for those lesions
that are purely intrasellar or intra-/suprasellar,
whereas patients with supraglandular cysts may
be candidate to transtuberculum transplanum
“extended” approach.

The procedure is typically performed using a
rigid 0° endoscope, 18 cm in length and 4 mm in

diameter (Karl Storz Endoscopy, Tuttlingen,
Germany), as the sole visualizing tool. The
30-45° angled endoscopes are usually employed
to explore large intra-suprasellar tumor residual
cavities. The details of the surgical procedures
have been already described in previous publica-
tions [20, 23-25]. Howeyver, there are significant
differences in the surgical management of the
RCC with an intra- or intra-suprasellar location
and those with a purely suprasellar location, so
that we will analyze relative peculiar features
separately.

10.2.1 Intra-suprasellar RCCs

The nasal and sphenoidal steps of the procedure
are performed following the same principles of
the standard pituitary approach for pituitary ade-
nomas: a binarial 3—4 hands technique is usually
adopted; as for standard pituitary surgery, no
middle turbinate is routinely removed in both
nostrils; they are simply lateralized with an eleva-
tor and are repositioned back at the end of the
procedure. In purely intrasellar RCC, the sellar
floor is extensively removed down to the clival
recess to grant proper maneuverability of the sur-
gical instruments inside the sella. Anyway, it can
be useful to preserve a reliable extradural plane
undermining the bony edges, in order to allow an
effective extradural closure of the sellar floor in
case of intraoperative CSF leak. After the open-
ing of the dura mater, one may directly access the
cyst or may first see the normal pituitary gland,
since, usually, the adenohypophysis is pushed
anteriorly by the cyst. Though, the cyst is entered
and emptied and any floating part of the cyst wall
is taken out by sharp maneuvers, in order to have
the histopathological confirm of the diagnosis.
As the residual cavity is wide enough, the endo-
scope is inserted inside the residual cavity: by
continuous irrigation through the irrigation
sheath, the so-called diving technique is per-
formed, which is a similar technique used by
laparoscopic surgeons in creating the pneumo-
peritoneum [26]. This permits the removal of any
cystic content remnant eventually adherent to the
cyst wall. Should the cyst wall be tightly adherent
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to the pituitary tissue, the dissection maneuvers
should be limited or even avoided in order to
lower the chance of causing any postoperative
further impairment of the pituitary function. At
the end of the procedure, no sellar closure is per-
formed, unless an intraoperative CSF leak
occurred [27].

10.2.2 Purely Suprasellar RCCs

In purely suprasellar RCCs, the sellar cavity is
usually not enlarged and an endoscopic endona-
sal transtuberculum/transplanum approach is
needed to access the suprasellar area. As already
described elsewhere [20-23, 25, 28], the approach
is realized through both nostrils with a middle
turbinectomy on one side, resection of the poste-
rior portion of the nasal septum and a wider ante-
rior sphenoidotomy. Owing that RCCs content is
in most cases fluid, large bone opening over the
planum sphenoidale is usually not required and
extensive drilling at the level of the medial opto-
carotid recess or over the planum sphenoidale is
not mandatory [29]. The cyst is usually clearly
identified after the dura opening. Such maneuver
usually causes the creation of a large CSF leak-
age, since the anterior part of the cyst wall is sur-
rounded by or even intimately adherent to the
arachnoid of the suprasellar cistern; the remain-
ing part of the cyst wall can be attached to the
pituitary stalk — which is usually pushed contra-
laterally — the superior hypophyseal arteries and/
or the optic chiasm. In such cases it is of utmost
importance to avoid tractions in order to prevent
injuries to these neurovascular structures.
Bimanual microsurgical dissection is performed
while dealing with the anatomical structures in
the suprasellar area: one surgeon works bimanu-
ally, with either sharp and blunt instruments, to
dissect, if easily possible and remove the cyst
wall, while a second surgeon drives dynamically
the endoscope.

Concerning the reconstruction of the skull
base and dural defects, the techniques vary
according to the surgical procedure adopted and
the grade of the intraoperative CSF leak [27]. In
case of a standard approach without any evidence

of intraoperative CSF leakage, no reconstruction
is usually performed; anyway, a single layer of
dural substitute can be placed extradurally in
order to close the dural opening. Should a CSF
leak occur, especially in cases of extended
approaches with the creation of a large CSF leak,
one of the reliable methods for the reconstruction
is the intradural filling of the dead space with a
gasket-seal extradural closure of the osteodural
defect eventually supported by a pedicled naso-
septal flap [27, 30-32].

10.2.3 Outcome

10.2.3.1 Extent of Resection, Clinical
Symptoms, and Recurrence
Rate

In terms of the extent of resection, a gross total
removal can be defined as a condition of com-
plete cyst content evacuation with cyst wall
removal, while subtotal removal is usually
intended as the cyst drainage with eventual par-
tial removal or even a simple biopsy of the cyst
wall. One should always balance the opportunity
to seek a total removal of the cyst wall with the
possibility of creating new postoperative hor-
monal deficits of either the anterior or the poste-
rior gland and also injury of the neurovascular
structures, thus risking the creation of a new
visual deficit or the worsening of any preopera-
tive visual impairment. On the other side, a sub-
total removal poses higher risks of cyst recurrence.
It should be noted that, usually, a standard
approach is reserved for the treatment of a purely
intrasellar or intra- and suprasellar cysts, while
the extended endoscopic surgical techniques are
adopted for the removal of those cysts with a
purely suprasellar location or to remove the
suprasellar component of intra-suprasellar cysts.
Having such principles in mind, the most com-
mon occurrence in case of RCCs is the subtotal
removal. As a matter of fact, the simple cyst
emptying with a limited removal of any nonad-
herent cyst wall as specimens for the histopatho-
logical diagnosis is usually sufficient to improve
or even resolve the preoperative symptoms,
mainly related with the mass effect due to the
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cyst enlargement. Indeed, in many clinical series
on RCCs, the most common presenting symp-
tom — i.e., headache — resolves in the majority of
cases [1,6-9, 11, 12, 15, 16, 19, 21, 22]. Besides,
the visual symptoms may improve with simple
cyst content evacuation, while the creation of
new visual deficits with the endoscopic endona-
sal approach is rare [6, 33].

Concerning the endocrine outcome, it should
be noted that symptomatic RCCs predominantly
occur in women; however, this may simply reflect
a detection bias as irregular menses often trigger
an endocrine evaluation [1]. Anyway, preopera-
tive endocrine deficits are those that more incon-
stantly improve postoperatively. In some series
an anterior pituitary insufficiency has been
reported to improve in roughly half of the
patients, while in others such symptoms are
recorded to not improve at all [1, 6-9, 11, 12, 15,
16, 19, 21, 22]. Conversely, the creation of new
hormonal deficits has been reported in a more
consistent way; the occurrence of new anterior
pituitary insufficiency and also diabetes insipidus
(either transient or permanent) is a fairly com-
mon evidence, especially when the surgeon
attempts to extensively remove the cyst wall. It is
worth of note that patients with the higher
chances of new hormonal deficiencies usually
have suprasellar RCCs that are intimately
attached to the pituitary stalk, making their
removal considerably more challenging [1]. Also
the rate of delayed hyponatremia has been
described to be higher (17 %) in RCCs than the
2—-17 % rate reported after transsphenoidal sur-
gery for pituitary adenomas [1]. Delayed hypona-
tremia after pituitary surgery is generally
attributed to the syndrome of inappropriate secre-
tion of antidiuretic hormone (SIADH). It is pos-
sible that a higher rate of hyponatremia after
RCC surgery may result from the closer anatomi-
cal association of RCC with the pituitary stalk
and neurohypophysis [1].

Concerning the possibility of cyst recurrence,
several authors have concluded that a relatively
high rate of recurrence may indicate a link

between RCCs and craniopharyngiomas, while
the extent of resection of the cyst wall was not
associated with an increased rate of recurrence,
founding no differences in recurrence rates
between radical and subtotal resections [34].

It can be concluded that the removal of a dif-
ferent Rathke’s cleft cyst can benefit from the
adaptability of the endoscopic endonasal
approach, having the possibility of extending
the surgical route to the tuberculum sellae and
the posterior sphenoid in those cases where the
cyst cannot be effectively drained via a standard
transsphenoidal corridor or when the cyst is
purely located in the suprasellar area. As well,
the cyst wall total removal does not represent a
key step to gain the resolution of the pathology;
it can be thought reasonable to leave a residual
behind when it is tightly attached to the sur-
rounding  neurovascular  structures  [20].
Particularly, there is no conclusive evidence that
a more aggressive resection of the cyst wall can
result in a lower risk of recurrence (Figs. 10.1,
10.2, 10.3 and 10.4).

Fig. 10.1 Contrast-enhanced sellar MRI, sagittal image:
typical appearance of a Rathke’s cleft cyst. The cyst has
split the pituitary gland: the adenohypophysis has been
moved and compressed anteriorly, and the neurohypophy-
sis has been moved and compressed posteriorly. The cys-
tic content does not show contrast enhancement
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Fig. 10.3 (a) After the opening of the dura mater, the and emptied. Pg pituitary gland (adenohypophysis),
cyst can be seen posterosuperiorly to the adenohypophy-  * Rathke’s cleft cyst
sis pushed anteriorly by the cyst. (b) The cyst is entered
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Fig.
residual Rathke’s cleft cyst cavity: note the prolapsed
suprasellar arachnoid through the incompetent dia-
phragma sellae. Pg pituitary gland, ON optic nerve,
* Heubner’s artery

10.4 Endoscopic endonasal closeup view of the
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