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Clinicopathologic Characteristics and Endoscopic Surgical Outcomes of Symptomatic

Rathke’s Cleft Cysts
Burak Cabuk1,3, Alev Selek2, Atakan Emengen1,3, Ihsan Anik1,3, Zeynep Canturk2, Savas Ceylan1,3
-BACKGROUND: The purpose of this study was to eval-
uate the preoperative clinical data and postoperative
endocrinologic improvement, recurrence, and complica-
tions of Rathke’s cleft cysts (RCCs) in a large series of
endoscopic transsphenoidal surgery patients, operated in a
single center.

-METHODS: Between 1997 and April 2018, 84 patients
underwent endoscopic transsphenoidal surgery for RCCs.
The presentation symptoms, endocrinologic results by
localization and content of the cysts, surgical resections,
postoperative complications, and recurrences were eval-
uated retrospectively.

-RESULTS: Chronic headache was reported in 66.6% (56/
84), visual field defects were present in 20.2% (17/84), and
23.8% (20/84) of the cases had pituitary dysfunction. Among
the endocrinopathies, 17 of 17 patients had hyper-
prolactinemia, 2 of 7 patients had cortisol deficiency, and 2
of 13 had hypogonadism, which resolved after surgery.
Preoperative pituitary hormone deficiency was associated
with gelatinous tumor content (P [ 0.044). However, there
was no significant relationship between tumor localization
and preoperative hormone insufficiency. Postoperative
hypocortisolemia was seen more frequently in intrasellar
RCCs (P [ 0.048). Three new pituitary hormonal
deficiencies were identified in postoperative patients
(1 hypocortisolism, 1 diabetes insipidus, 1 hypogonadism).
Gross total resection was achieved in 20 cases (23.8%), 9 of
which were performed using an extended approach.
Postoperative complications included 3 cerebrospinal fluid
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leakages and 1 epistaxis. Two patients presented with cyst
recurrence at follow-up at 12 and 26 months.

-CONCLUSIONS: Preoperative hormone deficiency was
found to be associated with tumor content, independent of
size or localization. The surgical aim for symptomatic RCCs
should be decompression and this is effective for
endocrinologic improvement. An extended endoscopic
approach was adequate for total cyst wall removal in
suprasellar cysts. Endoscopic transsphenoidal surgery was
successful, with low complication rates, for decompres-
sion of intrasellar and suprasellar cysts in both complete
cyst wall resection and cyst fenestration.
INTRODUCTION
athke’s cleft cysts (RCCs) are benign cystic epithelial
lesions that may be sellar and/or suprasellar lesions.1,2
REmbryologic development of the hypothalamic-pituitary

axis may explain the formation of the cystic epithelial lesions.
Rathke’s pouch occurs on the 24th day of gestation, as a dorsal
diverticulum from the primitive oral cavity, and extends cranially
to compose the craniopharyngeal duct. Meanwhile, the infun-
dibulum develops from the diencephalon. Obliteration defects of
the craniopharyngeal duct and then inflammatory, metaplastic,
and neoplastic processes may occur, resulting in the formation of
such lesions, which have a variable clinical spectrum ranging from
benign epithelial cysts to aggressive neoplastic craniophar-
yngiomas.3 RCCs are usually thought to develop from remnant
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cells of the craniopharyngeal duct inside Rathke’s pouch.4-6

Nonetheless, some studies have suggested that RCCs might
arise from metaplastic anterior pituitary cells, endodermal cells, or
neuroepithelial cells.7-9

RCCs are commonly asymptomatic. When they enlarge and
cause a mass effect on adjacent structures, they become symp-
tomatic. The recommended management of small, asymptomatic
RCCs is follow-up, whereas surgery is indicated for symptomatic
RCCs. The typical symptoms of these lesions are headaches,
vision, and endocrinologic disturbance.10-13 The transsphenoidal
approach is the surgical method of choice for the treatment of the
symptomatic RCCs.1,14-16 Transsphenoidal fenestration, drainage,
and wall resection of RCCs remain the mainstay of treatment.13

Long-term recurrence rates, after RCC fenestration or resection,
have varied from none to 33%.17-19 Higher rates of recurrence in
the literature include inflammation and squamous metaplasia of
the cyst wall and superinfection of the cyst.14,20

In this study, we present the clinicopathologic characteristics
and our experience with 84 patients with RCCs who had sellar-
suprasellar RCCs treated by endoscopic transsphenoidal surgery
(ETS) and reviewed the surgical outcomes.
MATERIALS AND METHODS

We evaluated 2327 patients who underwent ETS in the Pituitary
Research Center and Department of Neurosurgery of Kocaeli
University Faculty of Medicine, Turkey, between August 1997 and
April 2018. We included the patients who had a sellar lesion in the
pituitary gland on magnetic resonance imaging (MRI) and were
compatible with RCCs both by the images from the operation
videos and histopathologically. None of the patients had a history
of previous surgery for RCCs. The concomitant presence of an
Figure 1. Intraoperative images showing an intrasellar Rathke’s cleft cyst
removed via an endoscopic endonasal approach. (A) Dura was opened with
inverted T-shaped incision parallel to the sellar floor to preserve the normal
pituitary gland. (B) After opening the dura, cyst drainage was performed
with an aspirator and microdissector. (C) Pre-operative and postoperative
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RCC with a second sellar lesion was grounds for exclusion from
the present study.
The demographic features, symptoms, complete medical his-

tory, and physical examination findings of the patients were
evaluated retrospectively from clinical records. The patients’
complaints, especially visual field defects, site and severity of
headache, and menstrual irregularities, were recorded according
to patient description.
Ophthalmologic evaluation was performed preoperatively and at

3 months postoperatively with Humphrey Perimetry for visual field
function andHess Chart Assessment for ocularmotility. All patients
were also routinely assessed preoperatively and postoperatively at
the first 3 days and 3 months by an expert pituitary endocrinologist.
Endocrinologic assessments were performed by measurements of
the basal and functional pituitary hormone assays including pro-
lactin (PRL), growth hormone, insulin-like growth factor-I, follicle
stimulating hormone, luteinizing hormone, testosterone, estradiol,
free thyroxine, thyroid stimulating hormone, cortisol, and adreno-
corticotropin hormone. Patients were diagnosed as having various
endocrine disturbances as follows: secondary hypothyroidism was
defined as low free thyroxine in the presence of low or slightly
elevated thyroid stimulating hormone levels; hypogonadotropic
hypogonadism was defined as low luteinizing hormone, follicle
stimulating hormone, testosterone, or estrogen, according to
gender. Secondary adrenal insufficiency was diagnosed with low
morning cortisol levels (<5 mg/dL) together with symptoms or
insufficient cortisol response to adrenocorticotropin hormone
stimulation. Hyperprolactinemia was also confirmed with high PRL
concentrations, defined as>20 ng/mL for males and>25 ng/mL for
females.
Sellar MRI was performed before surgery, and 24 hours and 3

months after surgery. The size, shape, signal intensity, and
postcontrast sellar magnetic resonance imaging. Intrasellar lesion was
removed subtotally with cyst drainage and wall fenestration. CC,
cavernous sinus; D, sphenoid septum; E, paraclival carotid protuberance;
SD, sella.
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Figure 2. Intraoperative images showing an intra- and suprasellar Rathke’s
cleft cyst removed via an endoscopic endonasal approach. (A) After the
dura was opened, the non-fluid cyst content was removed by an aspirator.
(B) Intraoperative image showing the basilar artery and the posterior

cerebral artery after cyst wall removal. (C) Pre-operative and postoperative
sellar magnetic resonance imaging. The suprasellar lesion was removed
totally and there was no compression of the optic chiasm and pituitary
stalk.
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location of the lesions were recorded. Preoperative and post-
operative sellar MRI sequences, using 1.5 T or 3 T equipment,
included precontrast and postcontrast T1-weighted images in the
sagittal and coronal planes, T2-weighted images, dynamic
contrast-enhanced T1-weighted images in the coronal plane and
3-dimensional volumetric neuronavigation studies. Patients were
separated into groups by tumor location on MRI as type I: intra-
sellar (Figure 1), type II: intrasuprasellar (Figure 2), or type III:
suprasellar (Figure 3). Cyst contents were classified by
examination of the operation videos and operation notes as
either gelatinous, hemorrhagic, inflammatory, or mucinous, as
previously described.21-23 The observational findings were then
correlated with pathologic records and MRI reports. In each
patient, RCC diagnosis was confirmed by histopathology.
After the 3-month follow-up, patients were followed with MRI

and clinical examination annually.

Surgical Technique
Thepatientswere operated via standardor extendedETS according to
the size and location of the epithelial cystic sellar lesion. In order to
allow an adequate exposure of the purely suprasellar cystic lesions, an
extended endoscopic surgical approach was performed as previously
described.24-26 An inferior standard approach was preferred mostly
e210 www.SCIENCEDIRECT.com WORLD NE
for sellar cysts. The surgical approach was chosen based on the
location and size of tumor with the aim of draining cyst fluid.
Cysts drainage was performed with an inverted T-shaped dural

incision for type I lesions (Figure 1). The incision was first made
parallel to the sellar floor in the transverse plane and then a
second incision in the sagittal plane to preserve the normal
pituitary gland. After exposure and incision of the sellar dura,
the cyst was exposed and then evacuated and the capsule of the
cyst was removed totally or subtotally. When attempting to
remove the cyst capsule, we did not perform aggressive surgery
in order to prevent damage to surrounding structures, such as
the pituitary gland, pituitary stalk, hypothalamus, optic
apparatus, and suprasellar cistern, and we allowed a portion of
the cyst wall to remain if damage to adjacent structure would
have been caused. The patients with purely suprasellar located
cysts on preoperative MRI underwent extended endoscopic
surgery. If cyst wall dissection was possible with the extended
approach, the cyst wall was excised totally. Complete removal of
the cyst wall was performed only if it could be achieved without
damaging the neural structures and without affecting pituitary
functions. Furthermore, cyst walls that had loose connections
with adjacent structures and allowed dissection were removed. If
there was no cerebrospinal fluid (CSF) leakage during surgery,
UROSURGERY, https://doi.org/10.1016/j.wneu.2019.08.196
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Figure 3. Intraoperative images showing a suprasellar Rathke’s cleft cyst
removed via an extended endoscopic endonasal approach. (A) Dura was
opened with T-incision and a cyst wall was encountered directly. (B) The
cyst content and a cyst wall were removed by an aspirator and

micropunch. (C) Removal of the posterior cyst wall. (D) Suprasellar view
after Rathke’s cleft cyst was removed totally. (E) The patient’s pre- and
postoperative sellar magnetic resonance imaging, showing that the RCC
was totally removed on both the coronal and sagittal sections.

Table 1. Demographics and Clinical History of Patients with
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we controlled the hemorrhage with absorbable hemostats and no
dural repair material was used.
If CSF leak occurred, the sella was repaired by sealing it with

fascia and nasoseptal flap. The closure technique that we used for
patients who had intraoperative CSF leakage consisted of 3 steps.
First, we placed the collagen matrix over the arachnoid membrane
and supported it with absorbable hemostat. Afterward, we created
a barrier at the dura by compressing the fascia lata graft under the
sellar bone and laying the nasoseptal flap on it. In order to combat
dural repair defect CSF leakage during the surgery, a lumber drain
was applied to the patients for 5 days.
RCCs

Total Intrasellar
Intra- and
Suprasellar Suprasellar

Patients 84 31 (36.9%) 46 (54.7%) 7 (8.3%)

Mean age (years) 33.2 34.2 35.2 32.3

Males 17 8 9 0

Symptoms

Chronic headache 56 (66.6%) 18 34 4

Visual changes 17 (20.2%) 4 11 2

Endocrine dysfunction 20 (23.8%) 7 (8.3%) 11 (13.1%) 2 (2.4%)

RCC, Rathke's cleft cyst.
Statistical Analysis
All statistical analysis was performed using SPSS for Windows
version 20.0 (IBM Inc., Chicago, Illinois, USA) software.
Kolmogorov-Smirnov tests were used to test the normality of data
distribution. Continuous variables were expressed as mean �
standard deviation or median and interquartile range (25the75th
percentiles) as appropriate, and categorical variables were
expressed as counts (percentages). Differences between the
groups were analyzed by the Mann-Whitney U test, Kruskal-
Wallis, 1-way analysis of variance, and Dunn’s post hoc test, as
appropriate, for numerical variables and the Fisher exact test and
Monte Carlo c2 test for categorical variables. P < 0.05 was
considered statistically significant for significance.
WORLD NEUROSURGERY 132: e208-e216, DECEMBER 2019
RESULTS

Among 2327 patients, 84 (3.5%) patients operated with ETS for
RCCs were enrolled into the study. None of the patients had a
previous primary operation due to RCCs. The 84 patients included
67 women and 17 men with a mean age of 33.2 years and the age
ranged from 12 to 64 years.
Headache, visual field defects, and hormonal disturbances were

the most common presenting symptoms. Chronic headache was
www.journals.elsevier.com/world-neurosurgery e211
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Table 2. Surgical Results and Recurrence of the RCCs

Entire
Group Intrasellar

Intra- and
Suprasellar Suprasellar

Surgical approach

Standard approach 72 (85.7%) 31 (36.9%) 40 (47.6%) 1 (1.2%)

Extended approach 12 (14.2%) 0 6 (7.1%) 6 (7.1%)

Contents of the cyst

Gelatinous 57 (67.5%) 20 31 6

Hemorrhagic 11 (13.1%) 8 3 0

Inflammatory 13 (15.4%) 3 9 1

Mucinous 3 (3.5%) 0 3 0

Type of the resection

GTR 20 6 9 5

STR 64 25 37 2

Repair of perioperative CSF leaks

Fascia reconstruction 11 0 8 3

Lumbar drainage 5 0 4 1

Postoperative complications

CSF leak 3 0 3 0

SIADH 1 0 1 0

Postoperative hormone
deficiency

3 0 3 0

Recurrence 2 0 1 1

CSF, cerebrospinal fluid; GTR, gross total resection; RCC, Rathke's cleft cyst; SIADH,
syndrome of inappropriate secretion of antidiuretic hormone; STR, subtotal resection.

Table 3. Resection Types According to the Surgical Approach

Surgical Approach Gross Total Resection Subtotal Resection

Extended (12) 9 (5 ss þ 4 iss þ 0 is) 3 (1 ss þ 2 iss þ 0 is)

Standard (72) 11 (0 ss þ 5 iss þ 6 is) 61 (1 ss þ 35 iss þ 25 is)

Total (84) 20 64

is, intrasellar; iss, intra- and suprasellar; ss, suprasellar.
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reported in 66.6% (56/84) of the cases, visual field defects were
present in 20.2% (17/84), and 23.8% (20/84) of the cases com-
plained of pituitary dysfunction (Table 1). Distribution of surgical
approaches that were performed is shown in Table 2. All
operations were performed electively. The mean follow-up of
patients was 59 months (range: 3e132 months).
We described subtotal resection as cyst drainage with partial

cyst wall removal or biopsy as distinct from gross total resection
that consisted of complete cyst content evacuation with total cyst
wall removal. In all patients in the subtotal group, a part of the
cyst wall was resected for cyst fenestration and served as a biopsy
specimen. In our series, gross total resection was performed in
23.8% of cases (20/84), whereas subtotal resection occurred in
76.2% (64/84). Gross total resection was achieved in 9 of 12 (75%)
patients who underwent an extended approach (Table 3). The rate
of gross total resection in patients with intrasellar cyst was 19.3%
(6/31), in patients with intrasuprasellar cyst 19.5% (9/46), and in
patients with suprasellar cyst 71.4% (5/7). Data related to the
contents of the RCCs are presented in Tables 2 and 3.
After surgery 92.9% (52/56) of patients with headache had

complete improvement. It was observed that complete recovery
was achieved in 70.5% (12/17) of patients with visual disturbance
(Table 4). Hormonal disturbance was diagnosed in 20 (23.8%) of
e212 www.SCIENCEDIRECT.com WORLD NE
the patients in the entire cohort. Among them,
hyperprolactinemia was seen in 17 (14.3%) patients and all
recovered after surgery. Preoperative cortisol deficiency was
observed in 7 (8.3%) patients and 2 of them recovered
postoperatively. Preoperative hypogonadism was evident in 13
(15.4%) patients and 2 of them improved postoperatively.
Insulin-like growth factor-I levels of the entire group were
normal. In 8 (9.5%) patients, there was diabetes insipidus (DI)
postoperatively, and one of these was persistent. New hormonal
deficiency was seen only in 3 (3.5%) of the patients post-
operatively: 1 hypocortisolism, 1 DI, and 1 hypogonadism. We
observed 1 patient with transient syndrome of inappropriate
secretion of antidiuretic hormone after surgery. Preoperative
pituitary hormone deficiency was not associated with tumor size
or localization. However, patients with gelatinous tumor content
had preoperative pituitary hormone deficiency significantly more
frequently (P ¼ 0.044) (Table 5). Postoperative cortisol deficiency
was seen more frequently in intrasellar RCCs (P ¼ 0.048)
(Table 6). Hyperprolactinemia was associated with greater tumor
size (P ¼ 0.048) but not localization (Figure 4). All patients with
high preoperative PRL levels recovered postoperatively, whereas
new hormonal disturbance was seen in 3 patients. There were
no new postoperative visual defects reported.
CSF leak was seen perioperatively in 11 patients and fascia

reconstruction was performed to these patients. Five patients
underwent perioperative lumbar drainage due to the occurrence of a
pressurized CSF leak after extended endoscopic approach surgery.
One patient was operated for a second time because of epistaxis.
Postoperatively, none of the patients with purely intrasellar cysts
developed complications. Postsurgery complications included 3
patients with CSF leaks, all of which were intrasuprasellar cysts and
received subtotal resection; 1 patient was treated with an extended
approach and the other patients with a standard approach. All of
them were operated because of CSF leaks.
Two patients in the subtotal resection group presented with cyst

recurrence on MRI at follow-up. The time of recurrence after
surgery was 12 and 26 months. Patients were not reoperated
because of lack of clinical deterioration.
DISCUSSION

RCCs are benign cystic that are mostly sellar and sellar/suprasellar.
They are rarely confined to suprasellar lesions. During a patient’s life,
the RCCsmay remain stable.17,27 They become symptomatic because
of a mass effect on adjacent structures, such as the pituitary gland,
hypothalamus, and optic chiasm, according to lesion size and loca-
tion. This study analyzed the clinicopathologic characteristics and
UROSURGERY, https://doi.org/10.1016/j.wneu.2019.08.196
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Table 4. Improvement of Symptoms After Surgery

Symptom Preoperative (n)
Postoperative

Improvement (n)
Percentage
Improvement

Chronic headache 56 52 92.9

Visual changes 17 12 70.5
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endocrine and surgical outcomes in the largest series of RCCs in our
hospital.
Pituitary dysfunction with hypopituitarism and hyper-

prolactinemia are the most common disorders, and they can be
the most pronounced presenting symptom.5,18,28,29 Hyper-
prolactinemia was the most common endocrine disturbance in our
study, and it was seen more frequently in larger tumors, as
expected. However, it was not associated with tumor localization.
This may be due to the soft gelatinous content of the tumor as this
was the most common type of lesion in the current study.
Hyperprolactinemia resolved in all patients, and it is the most
common symptom that improves after surgery in our series. After
surgery normalized PRL levels might be an additional factor for
the improvement of hypogonadism postoperatively.
In contrast, especially in intrasellar tumors, hypocortisolism

resolved only in a few patients, compatible with the literature.28,30

This may be due to the localization of corticotrophs as they are the
most numerous in the midsagittal region of the pituitary gland.31

Therefore, hyperprolactinemia and hypogonadism should be
evaluated carefully in patients with RCCs as this may serve as a
strong surgical indication. Preoperative hyperprolactinemia was
more common in patients with nonclear cyst content.30 In our
study, patients with gelatinous cyst content had higher
hormonal deficiency, consistent with the literature.30

The surgical indication can be evaluated more accurately with
detailed and dynamic tests. In our series, postoperative new
hormonal dysfunction and complication rates were lower than
some previous reports. New hormonal deficiency was reported in
Table 5. Type of Cyst Content of the RCC with Preoperative and Pos

Gelatinous Hemo

Preoperative endocrine dysfunction, n (%)

Hyperprolactinemia 11 (13.1%) 2

Hypocortisolism 5 (5.9%) 1

Hypogonadism 9 (10.7%) 1

Postoperative endocrine dysfunction, n (%)

Hyperprolactinemia 0

Hypocortisolism 4 (4.7%) 1

Hypogonadism 8 (9.5%) 1

Postoperative one new hypocortisolism and one new hypogonadism are listed under the postope
result in the total number of patients changing by 2.

RCC, Rathke's cleft cyst.
*Preoperative pituitary hormone deficiency was seen more frequently in the patients with gelati
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8% to 12% of patients in the literature; however, only 3.5% of
cases in our series experienced new hormonal deficiency. CSF
leakage occurred in 3 of our patients (3.5%), which is consistent
with the literature reports of the prevalence of around 2% to
7%.11,12,14,17,32 The postoperative recovery rate of patients with
preoperative pituitary dysfunction is higher than those with new
hormonal deficiency that develops after surgery. Therefore, in
patients with hormonal dysfunction after a good evaluation, sur-
gical treatment may be a better choice. Although it is clear that
patients with hyperprolactinemia improved after surgery, we
believe that patients with hypocortisolism or hypogonadism
should be given the chance to improve with surgery.
Our main goal was to improve the complaints of the patients

who underwent surgery and not to cause new hormonal disorders
by causing minimal damage to the pituitary gland. Frank et al28

state that extensive removal of the cyst wall should be carried
out only where it is possible without causing additional
pituitary damage. Our strategy was as follows: when ETS was
performed, after the cyst content was evacuated, gentle
resection of the cyst wall should follow, especially when
operating on intrasellar and intrasuprasellar RCCs. If the cyst
wall is not movable with gentle resection, it should not be
removed. However, because of visual defects and severe
headache associated with suprasellar RCCs, the cyst should be
removed totally with an extended approach. Therefore, gross
total resection was achieved in 75% of the patients who
underwent extended approach surgery in our series. However,
when total excision was performed the complication rate and
surgical risk rate increased. One patient developed
hypocortisolism in the postoperative period, whereas another
patient developed hypogonadism. Fan et al33 reported that very
aggressive treatment resulted in a higher rate of postoperative
DI (42%) compared with less aggressive treatment modalities
(9%). In our series, 8 patients had DI postoperatively and only 1
patient had persistent DI, the others being transient.
The recommended approach for the treatment of RCCs is

transsphenoidal surgery.14,15,22,34-36 With the widespread use of
toperative Endocrinopathy

rrhagic Inflammatory Mucinous P Value

0.044*

(2.3%) 3 (3.5%) 1 (1.1%) >0.05

(1.1%) 1 (1.1%) 0 >0.05

(1.1%) 2 (2.3%) 1 (1.1%) >0.05

>0.05

0 0 0 >0.05

(1.1%) 1 (1.1%) 0 >0.05

(1.1%) 2 (2.3%) 1 (1.1%) >0.05

rative endocrine dysfunction title. The 2 additional new patients, and 4 recovered patients,

nous content.
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Table 6. Type of the Location of RCC with Preoperative and Postoperative Endocrinopathy

Intrasellar Intrasellar D Suprasellar Suprasellar P Value

Preoperative endocrine dysfunction, n (%)) >0.05

Hyperprolactinemia 8 (9.5%) 9 (10.7%) 0 >0.05

Hypocortisolism 5 (5.9%) 1 (1.1%) 1 (1.1%) 0.044*

Hypogonadism 6 (7.1%) 7 (8.3%) 0 >0.05

Postoperative endocrine dysfunction, n (%) >0.05

Hyperprolactinemia 0 0 0 >0.05

Hypocortisolism 5 (5.9%) 0 1 (1.1%) 0.048*

Hypogonadism 6 (7.1%) 6 (7.1%) 0 >0.05

Postoperative one new hypocortisolism and one new hypogonadism are listed under the postoperative endocrine dysfunction title. The 2 additional new patients, and 4 recovered patients,
result in the total number of patients changing by 2.

RCC, Rathke's cleft cyst.
*Statistically significant.
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the endoscope, ETS has become a preferable approach for the
treatment of RCCs and it has similar results as or better results
than the microscopic approach.21,36 ETS represents a straightfor-
ward and minimally invasive approach for carrying out drainage
and biopsy of RCCs.28 Endoscopic surgery provides good surgical
manipulation by minimizing pituitary gland damage due to its
panoramic view.6,9,37 In addition, the endoscopic trans-
sphenoidal approach has lower recurrence rate and lower rate of
postoperative hormonal dysfunctions compared with other
approaches.15,21,29 Although craniotomy is recommended in the
treatment of suprasellar RCCs, extended ETS has recently been
employed for the management of RCCs of the suprasellar area, as
was used in our suprasellar cases.14,22,34,38-40
Figure 4. The size of Rathke’s cleft cyst in patients w

e214 www.SCIENCEDIRECT.com WORLD NE
There are few studies comparing the effects of ETS, microscopic
surgery, and craniotomy techniques for patients with recurrence.
Removing the entire cyst wall may be the main target to prevent
recurrence. Many authors have described RCC surgery to involve
surrounding tissue decompression with cyst drainage and fenes-
tration of the cyst wall.4,9,14,15,34,36 The goal of the surgery in our
RCC series was to drain the cyst content and, if possible, to
remove the cyst capsule safely. Aggressive surgical resection was
not preferred for total excision of the cyst capsule. It has been
reported that recurrence rate in RCCs was higher in total excision
compared with subtotal excisions.19,21,41,42 Because we encoun-
tered a limited number of recurrences after cyst drainage and wall
fenestration, our surgical strategy focused on biopsy of the cyst
ith preoperative endocrinopathy. PRL, prolactin.
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wall and drainage in treating RCCs. The low rate of recurrence
indicated that the subtotal excision was adequate, whereas pre-
serving the pituitary gland and decompression showed significant
improvement in the complaints of the patients. As a result, we
believe that incomplete removal of the cystic wall is unlikely to
cause further pathology and preservation of the pituitary gland is
important, as reflected in the good recovery rates of our patients.
We also removed as much of the cyst walls as was possible with

careful, atraumatic dissection from the surrounding tissues. When
removing the cyst wall, CSF leakage risk increased, because of
opening of the suprasellar cistern following aggressive strategies
and extended approaches.15,34,36 We encountered less CSF
complications with gentle debulking or with drainage and cyst
fenestration. Despite the possibility of the more aggressive strat-
egy causing CSF leakage and damage to surrounding tissues, there
is no more benefit for clinical symptoms compared with the less
aggressive surgery with cyst decompression. However, it is still not
possible to determine the most effective surgical strategy without
evaluating the localization, size, content, and histologic features
of the cyst.
This study has some limitations that should be noted. The

limited follow-up period, with a mean follow-up duration of 59
months, of the 84 patients is the main handicap of this study in
terms of assessing recurrence risk. Large series with longer term
follow-up are needed to confirm the recurrence rates with the less
WORLD NEUROSURGERY 132: e208-e216, DECEMBER 2019
aggressive endoscopic technique. Furthermore, we could not
determine whether there was a different cause of recurrence other
than due to subtotal resection in the patients who had recurrence.
CONCLUSIONS

The improvement in pituitary dysfunction emphasizes the
importance of surgery in the management of RCCs. Subtotal
resection is sufficient for endocrinologic improvement with low
recurrence and complication rates. Development of new hormonal
insufficiency after surgery was less in our cohort than has previ-
ously been reported. Tumor content is associated with preopera-
tive hormone deficiency, rather than localization and size. In
suprasellar RCCs, the tumor should be removed completely using
an extended approach, if possible, because of the associated visual
impairment and severe headache. Our data supported a less
aggressive endoscopic surgical technique for better endocrinologic
outcomes in RCC treatment.
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