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Rathke cleft cysts (RCCs) are rare non-neoplastic lesions of the pituitary gland.
Usually, these cysts are small and remain asymptomatic clinically. For unknown
reasons, in some cases, RCCs enlarge and cause symptoms such as headaches,
visual disturbances, and pituitary gland dysfunctions. The literature lacks
comprehensive reviews or guidelines that summarize clinicians’ knowledge
about hormonal assessment in symptomatic cases. We present a review of the
literature focused on symptomatic cases of RCCs, manifesting with hormonal
imbalance. Hormonal symptoms occur in 19.4-81% of symptomatic cases. The
most common hormonal dysfunction is hyperprolactinemia, found in even 46%
of cases, and the second most frequent is hypogonadism. The improvement after
surgery is hesitant, between 19% and 67.8%, and is the worst in secondary
hypothyroidism. In the pediatric patient group, hormonal dysfunctions are the
most common presentation of such a lesion. Dysfunction of the posterior
pituitary gland in the course of symptomatic RCCs can result in treatment-
resistant arginine vasopressin deficiency and syndrome of inappropriate
antidiuretic hormone secretion. It should be emphasized that among the
endocrine disorders of RCCs in young premenopausal women, menstrual
disorders and related fertility problems are prevalent. Irregular menstrual cycles
or amenorrhea are reported in up to 17% of symptomatic RCCs. Endocrinologists
and neurosurgeons must be acutely aware of hormonal imbalances in RCCs and
conduct hormonal evaluations in every case of symptomatic RCC to enhance the
management of these lesions. Guidelines for managing symptomatic cases of
RCC are necessary to improve patient care and outcomes.
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Introduction

Rathke cleft cysts (RCCs) are common incidentalomas of the
sella turcica region (1). The cysts are benign, asymptomatic lesions
of the pituitary gland. In most cases, RCCs are accidentally found
during images of the head for another reason. RCC was first
described by Luschka in 1860, and the first symptomatic case was
uncovered in 1913 (2). For some patients, RCC enlarges over time
and causes symptoms such as headaches, visual impairments,
endocrine dysfunctions, and arginine vasopressin deficiency
(AVP-D) (3, 70).

Surgical treatment of RCCs, most commonly via the endoscopic
transsphenoidal approach, is effective, but recurrence of this benign
pathology occurs in 16-33% of cases, sometimes repeatedly, despite
an adequately performed surgery (3, 4). Draining the contents of the
cyst can potentially alleviate clinical symptoms, such as headaches
and visual disturbances (5, 6). It is assumed that lesions should be
observed for 5 years after surgery (5-7).

To date, no treatment guidelines have been developed for
symptomatic cysts, and endocrine disorders are described as
observational studies, usually as an experience from single centers
(2, 8,9).

The literature lacks review data on endocrine disorders in
symptomatic cases, which would be helpful to clinicians in a
practical way. There is no summary of reports regarding the time
of observation, and treatment of cyst with hormonal disorders,
including the decision of surgery in symptomatic Rathke cleft cysts
(3, 10).

This study is a narrative review summarizing the literature on
endocrine dysfunctions associated with symptomatic RCCs. The
goal is to identify common clinical observations, assess current
management strategies, and offer recommendations for clinical
practice. Additionally, the review highlights research gaps and
suggests future directions to improve the understanding and
treatment of RCCs.

Methods

This narrative literature review used PubMed, Embase
databases, and the Google Scholar search engine. We looked for
articles in English from January 1994 to January 2025, for a reason
to investigate the problem described in the literature over 30 years.
The study included cross-sectional and cohort studies, systematic
review data, and case reports, with a significant description of
endocrine dysfunction. We searched for analyses and reports on
endocrine disorders in patients with symptomatic RCCs. Reviewers
R.N. and J.K. collaborated closely to gather data from the full-text
articles. They also consulted another reviewer, K.M., for guidance
and input throughout the data extraction process. The keywords
used for the literature search included: “Rathke cleft cyst,” “Pituitary

» o« » o«

cyst,” “Sellar cystic lesions,” “Non-neoplastic pituitary lesion,”

“Pituitary dysfunction”, and particular hormonal imbalances:
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“Hyperprolactinemia,” “Hypogonadism”, “Secondary adrenal
insufficiency”, “Diabetes insipidus”, “SIADH” and “Endocrine

»

evaluation.” The primary outcome was the type and
characteristics of endocrine disturbances in the course of
symptomatic cyst. All authors discussed the results of the
obtained information, including specific endocrine disorders, the
management of these disorders, and the controversies surrounding
them. The review summarizes the endocrine manifestations of RCC

and offers management strategies given these symptomatic lesions.

Discussion

RCCs, also known as part intermedia cysts, are benign, non-
neoplastic lesions of the sella turcica (1). The symptomatic RCC
constitutes 5 to 15% of the lesions in the stellar area (6). The
prevalence of these lesions in routine autopsy studies is similarly
notably high, reported in approximately 13-22% of cases (5). RCCs
are a common incidentaloma of the sellar area, and in a single-
center study, was constituted 42% among non-adenomatous lesions
(11). A commonly encountered diagnostic error involves
interpreting an incidentally detected intrasellar lesion as a
pituitary adenoma on T1 and contrast-enhanced T1-weighted
images, whereas it is actually a Rathke cleft cyst (12).

RCC originates from remnants of Rathke’s pouch, an
embryonic structure situated in the region of the pars intermedia
of the pituitary gland; however, the pathogenesis is not fully
understood (2). Experimental research suggests that mutations or
dysfunctions in the Isll transcription factor gene may play a role in
the pathogenesis of the cysts (3). Pituitary development is regulated
by signaling molecules from adjacent tissues and homeodomain
transcription factors. Their interaction triggers the formation of
Rathke’s pouch—an ectodermal invagination from the primitive
oral cavity that emerges during the third to fourth week of gestation.
In the later development it detaches from the pharynx and gives rise
to the anterior pituitary. Proliferation of anterior wall cells forms
the pars distalis and pars tuberalis, while the posterior wall develops
into the pars intermedia. These structures differentiate into five
hormone-secreting cell types. Remnants of Rathke’s pouch may
persist as cysts lined by typically ciliated cuboidal or columnar
epithelium (13).

RCCs are most commonly found in adults and primarily occur
in individuals between 30 and 50 (5), showing the highest incidence
within this age range and being more prevalent among females, with
a predominance of 2:1 (9, 14). Cysts are usually small and are often
accidentally discovered during head imaging for different reasons.
Typically asymptomatic, they are found in about one in six healthy
individuals undergoing brain imaging studies (1). Additionally, in
the pediatric population, RCCs, along with craniopharyngioma, are
the lesions most frequently encountered in the sellar region.
Usually, these cysts are small (< 5 mm) and symptom-free. Still,
as the cyst grows, it exerts a mass effect, leading to clinical
symptoms such as headaches, visual impairments caused by optic
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chiasm compression, hypopituitarism, and, less commonly, AVP-D
(Figure 1). However, the development of the hormonal disorder is
more likely caused by the inflammation spreading to adjacent
pituitary lobes than by mass effect (3, 4, 15, 16). The involvement
of the cyst within the sella turcica suggests indirectly that the
inflammatory process extends to the adjacent location (17). Acute
onset of symptoms may also result from bleeding from the rupture
of a large cyst. Repeated minor ruptures may progressively lead to
irreversible damage to the hypophysis (16, 18).

Hormonal presentation

Hormonal imbalances associated with the cyst include
hyperprolactinemia, gonadal insufficiency, adrenal insufficiency
(AI), and disruptions in the hypothalamic-pituitary-thyroid axis.
The most effective approach to treating associated endocrinopathy
has not yet been determined. Surgical intervention is typically
chosen to address symptoms such as headaches and visual
impairments; however, it is considered less effective for treating
associated endocrinopathies and may carry a risk of additional
complications (2). There is also limited research examining
pituitary function in patients with RCCs who have not undergone
surgical intervention. Earlier comprehensive studies identified
endocrine dysfunction in approximately 19.4-81% of patients
with cysts. Hormonal disorders documenting more than two
hormonal axes dysfunction in different publications range from
10% to 59% (2, 16, 19-24). Another possible scenario is a deficit in
more than two hypothalamic-pituitary axes, which is called
panhypopituitarism (25). However, endocrine disorders may be
largely subclinical, which could deteriorate the diagnosis (16). The
most frequently reported abnormalities were hyperprolactinemia
and hypogonadism. Hyperprolactinemia is considered the most
common endocrine disorder and is estimated to be between 5% and
46%. Meanwhile, hypogonadism ranges from 3% to 60% of patients,
depending on the study. Secondary Al is observed in 7.4% to 40% of
cases. Interestingly, the experience of the two centers indicated that
Al was the most common endocrine manifestation (3, 26, 27). The
underlying mechanisms by which RCCs contribute to the
development of Cushing’s disease remain unclear. In the available
cases described in the literature, the diagnosis was based on
histopathology, and the hypercortisolism was resolved
postoperatively. In individuals present with clinical and
biochemical evidence of Cushing’s disease alongside imaging that
indicates a pituitary abnormality, RCC should be included in the
differential diagnosis, even if no adenoma is identified. Further
investigation is necessary to clarify whether RCCs have a direct
impact on hormonal activity or stimulate increased secretion in
adjacent pituitary cells (27).

In turn, growth hormone (GH) deficiency varies from 0 to 81%
among different data sources. Additionally, hypothyroidism was
observed in 4-44% of patients. In some previously described
studies, no association was found between the pituitary gland size
and pituitary dysfunction (2, 28). However, endocrine disorders
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were more frequently observed in the presence of a contrast-
enhancing edge on Magnetic Resonance Imaging (16).

Pediatric population

RCCs are observed less frequently in the pediatric population
than in adults (29). Along with headaches, the most common
symptom is mild endocrine disorders found in laboratory testing
(30). In a single center’s experience, RCC in a group of children
caused endocrine dysfunction in 59.3% of cases. Endocrine
dysfunction was observed even more often among younger
children (31). The findings from another center also showed a
similar rate of endocrine disorders, with 61% affected. The
conditions observed included central precocious puberty in 18%
of cases, DI in 14%, general fatigue in 11%, and reduced growth
velocity in 7% (17, 32).

In general, the most common initial symptoms of RCC are
endocrine dysfunctions, such as impaired growth hormone
secretion, elevated PRL levels, or AVP-D (33). Previous studies
showed that growth impairment is one of the most common
symptoms in the pediatric population. It is assumed that the
ongoing inflammation caused by the cyst may affect the
somatotropic cells (29). In patients with central precocious
puberty, RCCs were sometimes found, but it is not clear whether
it was the direct cause of such a condition. In turn, it is believed that
the ongoing inflammation due to the cyst may affect the inhibitory
pathways of the gonadotropin-releasing hormone (33). Hormonal
laboratory tests can confirm abnormalities that match clinical signs
and symptoms when they are present. Additionally, these tests may
reveal subclinical issues such as mild hyperprolactinemia,
hypocortisolism, hypogonadism, or hypothyroidism, which might
not be evident during a clinical evaluation (30). Pediatric patients
diagnosed with RCC need comprehensive clinical and hormonal
evaluations, along with regular follow-up, to monitor the risks
associated with hypopituitarism, the presence of coexisting
pituitary tumors, and the potential for cyst enlargement (34).
Once again, every cystic lesion within the sella turcica patient
should undergo a thorough endocrine evaluation (9).

Arginine vasopressin deficiency and
SIADH

RCCs are rarely present with symptoms such as DI. This is
reported in up to 0-67% of patients diagnosed with symptomatic
cases (14, 23, 28, 35). The diagnosis is established by clinical
symptoms, including polydipsia, polyuria, and excretion of over
2500 ml of urine during 24h. Laboratory tests include low levels of
urine osmolality and low urine gravity. DI often remains persistent
following surgery (36). The pathogenesis of DI remains unclear.
One potential pathomechanism is the spread of inflammation
resulting from a cyst rupture. DI may be linked to advanced
stages of inflammation, transitioning from adeno-hypophysitis to
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Symptoms arising from RCCs can be attributed to specific mechanisms. Within the sella, compression and the inflammatory process of the anterior
pituitary gland can lead to hypopituitarism (1). Concurrently, effects on the posterior pituitary gland may result in arginine vasopressin deficiency (2).
A suprasellar extension may exert pressure on the optic chiasm, leading to visual disturbances (3). These pathophysiological effects emphasize the

importance of timely diagnosis and management.

infundibulo-panhypophysitis as the inflammatory process
advances. DI is divided into two groups: acute and chronic types.
Surgical treatment can resolve acute DI, but not the chronic one.

The syndrome of inappropriate diuresis (SIADH) is defined by
euvolemic hyponatremia, typically presenting with low serum
osmolality, elevated urine osmolality, and also increased urinary
sodium concentration (37). Hyponatremia caused by SIADH is a
very infrequent manifestation of RCC (38, 39). SIADH occurred
preoperatively in up to 6% of a single-center study (35). The
possible explanation for this causative situation is that RCC exerts
pressure on the posterior pituitary, potentially triggering SIADH by
releasing stored antidiuretic hormone into the bloodstream.
Patients often exhibit nonspecific symptoms such as nausea,
vomiting, headaches, confusion, seizures, and muscle cramps.
They can vary in severity depending on the degree and rate of
hyponatremia onset. In SIADH, antidiuretic hormone is
inappropriately secreted under normal physiological conditions,
leading to impaired water excretion and the development of
dilutional hyponatremia. In cases where symptoms are severe or
if complications such as STADH occur, surgical resection of the cyst
may be necessary (37).

Previous studies have shown that postoperative recovery from
DI was achieved in only a tiny percentage of patients. Moreover,
iatrogenic DI has been identified as a common complication,
accounting for 4-19% of these cases (2, 5, 14). Also, SIADH is
estimated to occur in about 13% postoperatively (20). In the surgical
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management of suprasellar RCCs, preserving the pituitary stalk and
hypothalamus should precede aggressive cyst resection to minimize
potential complications and ensure better functional outcomes (40).

Menstrual and gonadal disorders

The prevalence of impaired sexual function caused by RCC has
been reported to range from 8% to 58% of symptomatic cases (9, 23,
41, 42). It is well known that a regular menstrual cycle reflects good
health status and perception of well-being and indicates the
appropriately acting hypothalamus-pituitary-ovarian axis (43).
Pituitary tumors, which could be hormonally active adenomas or
nonactive, can lead to menstrual cycle disturbances and infertility.
The pituitary adenomas can release PRL, GH, and other hormones.
Both hormonally active and inactive can sometimes cause mass
effects and disrupt the hypothalamic-hypophysis-ovarian axis. In
turn, that can lead to hypogonadotropic hypogonadism and, as a
result, oligomenorrhoea, amenorrhea, and infertility (43).

Primary amenorrhea is when a woman has never had a
menstrual period and is 16 years old or older with signs of
secondary sex characteristics, or 14 years old if there is no sign of
secondary sex characteristics. Secondary amenorrhea is defined as
the absence of menses for >3 months in girls or women who
previously had regular menstrual cycles or 6 months in girls or
women who had irregular menses (44, 45).
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Certain studies suggest a higher prevalence of RCCs in females,
likely due to earlier detection associated with menstrual
irregularities or amenorrhea caused by gonadotropin
deficiency (27).

However, RCCs rarely cause amenorrhea and infertility.
Menstrual cycle irregularities were observed in 7% to 24% of
women with this lesion (3, 9, 16). The data usually comes from a
few sources, mainly case reports. In a case report on an Asian
population, they described, for the first time, an infertile 32-year-old
woman with RCC presenting with secondary amenorrhea and
infertility. The amenorrhea developed after her first spontaneous
delivery when she was 20 years old. The patient’s menstruation was
regular before her first pregnancy. After some years of amenorrhea,
she was diagnosed with RCC. During the laboratory assessment, she
had normal anti-Mullerian hormone serum levels and thyroid-
stimulating hormone. The patient’s menstruation was regular
before her first pregnancy; however, she manifested amenorrhea
after her first spontaneous delivery in her twenties. Unlike FSH and
LH, PRL and estradiol were below the normal range. Additionally,
in sonography findings, she presented atrophied ovaries and uterus.
She was successfully treated with the third cycle of ovulation
induction using human menopausal gonadotropin and human
chorionic gonadotropin, and finally got pregnant (44). Authors
speculated that amenorrhea and infertility have been caused by
inflammatory reactions in the cyst wall and adjacent tissue that
result in pituitary destruction and pituitary function (46).

In another retrospective study of 73 cohort women with RCC,
amenorrhea was found in 16% of cases. The median age of the
group was 43 years, and 45/73 (62%) women were premenopausal.
In two cases, the women were also diagnosed as having polycystic
ovarian syndrome. The authors also did not find a correlation
between the cyst size and pituitary function. Interestingly, half of
the women were overweight or obese (47).

The retrospective study by Eguchi et al. found menstrual
disturbances in 3 out of 9 women. All these women were of
reproductive age, from 21 to 35 years. The galactorrhea also
occurred in 2 of them. According to the authors, amenorrhea is a
common symptom in female patients with RCC. They speculate
that the mechanism leading to the cessation of menses could be
complex. It compromises both hyperprolactinemia due to the cyst’s
pituitary stalk compression and impaired gonadotropin secretion.
Additionally, because not only intrasellar lesions can cause
amenorrhea, the inflammation process could be taken into
account (19). In a single-center experience, more than 65% of
patients with RCC experienced improvements in symptoms such
as amenorrhea, galactorrhea, and oligomenorrhea postoperatively.
In those groups of patients, the most common endocrine symptom
was decreased libido and impotence among men. This proves that
clinical symptoms related to gonadotropin secretion should be
mainly considered in the case of hormonal evaluation of cysts
(14). It is important to remember that in the context of gonadal
disorders, men may experience clinical symptoms such as sexual
dysfunction and reduced libido (3, 9, 25).
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Hormonal diagnostics

Clinical and hormonal assessments should be conducted for
every pituitary lesion, and the best with cooperation with an
endocrinologist (9, 48, 49). The endocrine evaluation should be
performed both pre- and post-operatively, according to the
Endocrine Society recommendations (50). The assessment should
include baseline insulin-like growth factor-1 (IGF-1) levels, adrenal,
thyroid, and gonadal function assessments, and PRL levels.
Hyperprolactinemia is identified as PRL levels exceeding the
normal range for the patient’s sex (26). Central AI should be
diagnosed based on an abnormal cortisol response to a 1 ug
adrenocorticotropic hormone stimulation test (30-minute
stimulated cortisol <16 pg/dL or 16-18 pg/dL with clinical signs
and symptoms of AI). Central hypothyroidism is characterized by
low free thyroxine levels along with low or normal thyroid-
stimulating hormone levels. In men, central hypogonadism
signifies low testosterone levels along with low or normal follicle-
stimulating hormone (FSH) and luteinizing hormone (LH). For
premenopausal women, the diagnosis is based on oligo or
amenorrhea, low estradiol, and low or normal FSH and LH levels.
In turn, in postmenopausal women, central hypogonadism is
specified as FSH and LH levels below the postmenopausal
reference range. Multiple hormone deficiencies are characterized
by more than one hormonal deficiency, including IGF-1 levels
below the age- and sex-adjusted reference range. GH stimulation
tests are typically not conducted in patients with multiple pituitary
deficiencies since low IGF-1 levels suggest GH deficiency, making
stimulation tests optional (26, 51). Central AVP-D (DI) should be
diagnosed according to clinical symptoms such as excessive
urination (polyuria) and increased thirst (polydipsia) combined
with an inappropriately low urine osmolality. These findings
highlight the critical importance of assessing IGF-1, hormonal
levels, and adrenal reserve in patients with RCC, regardless of the
cyst’s size (26). Regular Magnetic Resonance Imaging monitoring
and endocrine assessments are advised, as most recurrences are
observed within the first five years following surgery (52).

Differential diagnosis

The main conditions considered in the differential diagnosis of
Rathke’s cleft cysts include craniopharyngiomas, cystic pituitary
adenomas, and arachnoid cysts (1).

A common misdiagnosis is identifying an RCC as a pituitary
adenoma based on imaging studies, usually only on T1 and T1 with
contrast-enhanced images. Intrasellar cysts larger than 5 mm
typically appear oval, are vertically oriented, and are positioned
along the midline, anterior to the posterior pituitary lobe. Coronal
T2-weighted imaging helps differentiate RCC from other pituitary
lesions by showing the cyst surrounded bilaterally by the pituitary
gland — a pattern not seen in Pituitary Neuroendocrine Tumors.
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Additionally, about half of RCCs show a characteristic hypointense
intracystic nodule on T2-weighted images. Another common error
is confusing the posterior pituitary bright spot with a mucoid RCC
on sagittal T1-weighted images, which can be clarified with T2-
weighted or axial T1 sequences (12).

In turn, the collision of the RCC with other pituitary tumors is a
rare phenomenon and a diagnostic challenge. Several cases have been
reported where the cyst coexists with a pituitary adenoma. The
knowledge about tumor collisions is based on case reports (53, 54).
Immunohistochemical findings suggest that most of these adenomas
are prolactin-secreting. Fewer involve growth hormone-secreting,
corticotrophic, or nonfunctioning adenomas. There have also been
descriptions of complex sellar lesions composed of pituitary
adenomas closely associated with RCC and areas of metaplastic
squamous epithelium. It remains uncertain whether these represent
true transitional tumors or are simply the result of a close spatial
association between a cyst and an adenoma (53).

Collision lesions, such as a microprolactinoma occurring
alongside a cyst, can complicate the diagnosis. In such a case, it is
good to remember that prolactinomas respond rapidly to treatment
with dopamine agonists, often within just a few days, showing
heightened T2-weighted hyperintensity on pituitary MRI.
Additionally, the cavernous sinus compartment also decreases in
size. They also push the pituitary stalk forward. In the context of a
cystic sellar mass, hyperprolactinemia requires cautious
interpretation, as a prolactin concentration around 100 pg/L may
reflect either a cystic macroprolactinoma with minimal solid tissue
or hyperprolactinemia secondary to a stalk effect, with a potential
mismatch between lesion size and prolactin levels (12). Notably, in
cases of collision lesions, the microadenoma both displaces and
deforms the Rathke cleft cyst, due to the cyst’s low internal pressure
(55). RCCs have also been documented in association with
adenomas that produce ACTH and growth hormone (56).
ACTH-producing adenomas causing Cushing Syndrome are an
infrequent situation. Inferior Petrosal Sinus Sampling (IPSS) is the
gold standard for distinguishing ectopic from central Cushing’s
syndrome; however, some studies have shown that it may yield
false-negative results in cases of cyclical Cushing’s disease (54).
Since unrecognized and untreated subclinical hypopituitarism can
negatively impact sexual health, bone density, and cardiovascular
function, it is essential to assess the hypothalamic—pituitary axis
whenever a pituitary mass is identified (56).

One of the greatest challenges in diagnosing a Rathke’s cleft cyst
(RCC) lies in distinguishing it from a craniopharyngioma (Table 1).
Rathke’s pouch remnants often give rise to small cystic formations,
which, while sometimes present in children, occur most frequently
in adults. RCCs that exhibit pronounced squamous metaplasia
can closely resemble papillary craniopharyngiomas in their
macroscopic appearance, imaging features, and microscopic
characteristics (1). RCC is usually lined with columnar or
squamous epithelial cells, sometimes with cilia (14). In the
histopathological picture, there may be some secondary changes,
including squamous metaplasia, characteristic of inflammation and
hemorrhage. The presence of squamous metaplasia increased the
risk of papillary craniopharyngioma (57).
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TABLE 1 Comparison of Rathke's cleft cyst and craniopharyngioma (CP)
(1, 57).

Papillary

Feature Craniopharyngioma

Rathke’'s Cleft Cyst

Neoplastic lesion, BRAF

Origi R t of Rathke’ h
rigin emnant of Rathke's pouc V600E mutation-driven
Cyst wall lined by cuboidal/
. columnar epithelium, with Squamous epithelium with
Histology . . .
occasional squamous papillary architecture
metaplasia
Molecular Typically BRAF V600E BRAF V600E positive in
Marker negative nearly all cases
Often incidental; can cause Similar symptoms. but often
Clinical headaches, visual ymp v
. . . more aggressive and
Presentation disturbances, and pituitary
. recurrent
dysfunction
May mimic RCC
Radiologic Cystic sellar/suprasellar radiologically, lacks the
Features lesion; no calcifications classical calcifications of
adamantinomatous CP
. X May be difficult to Can be misdiagnosed as
Diagnosis . N .
Challenges distinguish from pCP RCC without molecular
& histologically testing
Recurrence Lower; recurrence possible Higher, often requires
Rate but less aggressive multiple interventions
Mai
am Observation or surgical Surgery + possible BRAF
Management ) .
drainage inhibitor therapy
Strategy
BRAF testing not standard
Recommended . . .
. but suggested in cases with BRAF testing recommended
Additional i R
. recurrence or squamous and confirms diagnosis
Testing .
metaplasia
Management

When the cyst increases in size and/or causes symptoms,
surgical intervention is typically advised. Available techniques
range from simple cyst drainage (with or without fat graft
placement) to marsupialization, extensive removal of the cyst
wall, or even irrigation with a caustic agent such as alcohol (58).
Conversely, complete removal of the lesion carries the risk of
transient or permanent complications arising from manipulation
within the intricate anatomical region surrounding the cyst.
Potential complications include AVP-D, long-term pituitary
insufficiency, visual impairments, vascular injury, and
cerebrospinal fluid leakage (5, 6). Presently, there are no
established guidelines specifying when radical resection involving
cyst wall removal should be performed versus employing cyst
aspiration and drainage alone to minimize complications (5-7).
Detection of residual cysts after surgery is associated with a greater
chance of recurrence (27).

Besides surgical approaches, both stereotactic radiosurgery
(SRS) and fractionated stereotactic radiotherapy (SRT) have
proven to be effective options for treating recurrent RCC. These
treatments are directed at the cyst wall, which contains the cells that
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produce the cyst’s contents. By targeting this area, the approach is
thought to decrease the production of cyst material and thereby
lower the likelihood of recurrence (58). In a series of cases involving
multiple recurrences of the cyst initially managed with surgical
drainage, followed by salvage treatment using fractionated
stereotactic radiotherapy. The patients achieved sustained disease
control along with favorable neurological and endocrine outcomes.
In rare but difficult-to-manage cases, fractionated stereotactic
radiotherapy offers a safe, practical, and effective salvage option
(59). Based on the available studies, it can be concluded that
stereotactic radiotherapy has low side effects, but among them it
is necessary to mention new endocrinopathies, including those
affecting the adrenal and thyroid axes. Radiation therapy may be
an appropriate option for patients who are poor candidates for
surgery or have had multiple recurrences following previous
surgical interventions (58). The management of RCC includes
surgical treatment or close observation. Asymptomatic cases with
cyst diameter less than 1 cm, without visual examination and
pituitary function, can be managed conservatively with serial
MRIs. Clinically stable cases should undergo clinical evaluation
with visual functioning testing yearly, with MRI follow-up at 1, 3,
and 5 years (1, 60). The 5-year observation period seems to be the
most accurate, due to the previous reports about the stable diameter
of the cyst in patients with a baseline diameter less than 1 cm (27).
Nevertheless, the some recent studies emphasize the importance of
a minimum 6-year follow-up, only a few reports have extended their
observation beyond that period (61).

Postoperative improvement

The improvement in hormonal disorders after cyst surgery
ranges from 19% to 67.8% across different studies (2, 3, 14, 62).
The results of the surgical effect may depend on the surgical treatment
method, and minimally invasive transsphenoidal surgery at a single

10.3389/fendo.2025.1630695

center had the best treatment effects. Despite surgical treatment, a
lack of improvement in hypopituitarism can be expected in 20% of
patients on average (2, 5). Additionally, microscopic transsphenoidal
surgery seems to have a higher rate of iatrogenic endocrine
dysfunction compared to using an endoscope technique (63).

Unfortunately, surgical treatment may also deteriorate the
pituitary gland function, and as many as 4-30% will have
worsening endocrine symptoms (3, 9, 10, 14, 20, 26, 64). In
addition, symptom improvement can be expected depending on
the type of symptoms. Some data indicate that more impressive
improvement, besides hyperprolactinemia, is seen in GH deficiency
or hypogonadism. The worst potential for improvement lies in
hypothyroidism (Table 2) (23, 62).

In the case of AL a single occurrence of this symptom should
not be an indication of the surgery due to poor surgical success in
improving such a symptom (26). As mentioned, hormonal
disorders are probably caused by the inflammation that spreads
to the adjacent pituitary gland. It is believed that the duration of the
chronic condition may impact the deterioration of the pituitary
function. Therefore, in older patients, where the process could take
place for an extended period, a worse recovery of the pituitary
function was observed compared to the younger patient group (2).
It is worth underlining that the coexistence with pituitary adenoma,
which is estimated at 11%, can lead to pituitary dysfunction, mainly
by increased GH secretion and hyperprolactinemia. Some studies
showed that early surgical intervention in patients with
hypopituitarism may help with the coming progressive dissipation
(36). Although other papers suggest that preoperative
hypopituitarism may improve in approximately one-third of
cases, the other literature shows a minimal impact on restoring
pituitary function. The notable exception is the “stalk effect,” which
causes hyperprolactinemia. In this case, excess prolactin (PRL)
following the surgical decompression resolves in almost every
case (20, 62, 66). The observed postoperative decrease in PRL
levels could result from reestablishing dopamine-mediated

TABLE 2 The incidence of different endocrine dysfunctions (3, 14, 26, 27, 65) among various studies and postoperative improvements (3, 10, 25, 26,

64, 65).

Type of
hormonal
dysfunction

Preoperative
incidence [%]

Postoperative
improvement [%]

Associated cyst features

Hyperprolactinemia =~ 5-46% Up to 100% More likely with stalk effect; often improves after decompression (64, 65)
Growth Hormone
0-81% 18-33.3% Frequently associated with suprasellar extension; often persistent if longstanding (3
(GH) Deficiency ? ’ 4 Y P p § g ()
Hypogonadism 3-60% 18-30% May correlate with larger or suprasellar cysts; partial recovery possible (3)
Secondary 4-44% 0-44.4% Common in intrasellar cysts; variable recovery postoperatively (3)
Hypothyroidism ? e A TY postop ¥
S dary Ad 1
econ ;?ry rena 7.4-40% 14-56.3% More frequent in intrasellar lesions; recovery depends on timing of intervention (3, 65)
Insufficiency
Multiple Hormonal -, ., 16.7% Oft inl ts or | tandi (64, 65)
- ~16. en seen in larger cysts or longer-standing cases (64,
Axis Deficits ’ v ger ey 3 8
General Pituita Up to 50% in general and Linked to larger cyst size, suprasellar extension, and mass effect on the pituitary. Findings
ul
g 19-67.8% 56.2% improvement in consistent across multiple retrospective studies; dysfunction is more likely in RCCs with

Dysfunction o .
anterior pituitary axis
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inhibition from the hypothalamus or potentially reflect impaired
function of the anterior pituitary gland (14).

We emphasize the need for comprehensive hormonal
evaluation in patients with symptomatic RCCs (52). The
Endocrine Society recommended that all pituitary axes should be
re-evaluated beginning six weeks after pituitary surgery. Regular
follow-ups should be conducted to track the emergence or
resolution of pituitary dysfunctions. The decision about surgery
should be individualized for each case of pituitary dysfunction
caused by a pituitary tumor (50, 52).

Conclusions

An adequate summary of the endocrine symptoms has not been
found among the many publications on RCCs in medical databases.
There are also no guidelines regarding surgical indications or the
timing of the surgery itself. Prompt surgical intervention for RCC
accompanied by hypopituitarism may help halt the progression of
hypopituitarism (67). Collaboration between neurosurgeons,
endocrinologists, and radiologists is essential to optimize
treatment strategies and ensure patient outcomes (37, 68). RCCs
require thorough clinical and hormonal evaluations, as well as
ongoing monitoring, due to the risks of hypopituitarism,
coexisting pituitary tumors, and potential cyst enlargement (34).
Every cystic lesion in the sella turcica patient should undergo a
comprehensive endocrine evaluation to ensure accurate diagnosis
and appropriate management (50, 69). Surgical treatment should be
contemplated when an RCC is suspected in the presence of
endocrine-related symptoms (56).
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