Clinical Article

J Korean Neurosurg Soc 66 (1) : 82-89, 2023
https://doi.org/10.3340/jkns.2022.0143 pISSN 2005-3711 eISSN 1598-7876

Surgical Management and Long-Term Results of Rathke’s
Cleft Cyst

Seung-Ho Seo,' Kihwan Hwang,"” So Young Ji,' Jung Ho Han,"? Chae-Yong Kim"?

Department of Neurosurgery,” Seoul National University Bundang Hospital, Seongnam, Korea
Department of Neurosurgery,” Seoul National University College of Medicine, Seoul, Korea

Objective : Rathke’s cleft cysts (RCCs) are nonneoplastic cysts. Most of them are asymptomatic and stable; when symptomatic,
RCCs are surgically fenestrated and drained. However, the outcomes remain unclear. The authors evaluated the outcomes of RCC
decompression.

Methods : Between 2004 and 2019, 32 RCCs were decompressed in a single tertiary institution. The clinical characteristics,
intraoperative findings, postoperative complications, and endocrinological and surgical outcomes were retrospectively reviewed.
Patients who underwent sequential imaging at least twice and at least 12 months after surgery were included in the analysis.

Results : Patients’ mean age was 40.8+14.9 years, and 62.5% were women. The mean follow-up duration was 62.3+48.6 months.
In 21 patients (65.6%), no residual cysts were identified on postoperative magnetic resonance imaging. Of the 18 patients with
preoperative visual field defects, 17 (94.4%) experienced postoperative visual improvement. Postoperative complications included
endocrinological deterioration in 11 patients (34.4%), permanent diabetes insipidus in 11 (34.4%), infection in four (12.5%), intrasellar
hemorrhage in three (9.4%), and cerebrospinal fluid leak in two (6.3%). Follow-up images revealed cyst recurrence in nine patients
(28.1%), an average of 20.4 months after surgery; in three patients, the cysts were symptomatic, and resection was repeated.
Multivariable analysis revealed that postoperative endocrinological deterioration was the only independent factor associated with
cyst recurrence (p=0.028; hazard ratio, 6.800).

Conclusion : Our findings showed that although only cyst fenestration for decompression was performed to preserve pituitary
function, more pituitary dysfunction occurred than expected. Besides, the postoperative hormonal deterioration itself acted as a
risk factor for cyst recurrence. In conclusion, surgery for RCC should be more careful.
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INTRODUCTION suprasellar lesions and are found incidentally in 4-33% of
routine autopsies™***”. The majority of RCCs are asymptom-

Rathke’s cleft cysts (RCCs) are nonneoplastic lesions that atic and stable. Symptomatic RCCs may cause headache, nau-
arise from embryological remnants of the pars intermedia sea, visual impairment, and endocrinopathy'”. Symptomatic

within Rathke’s pouch'. They are common intrasellar and RCCs are usually treated surgically, and most symptoms re-
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solve postoperatively'”.

As a result of improvements in neuroimaging techniques,
more RCCs have been diagnosed, and their natural course is
better understood'”””. Furthermore, extensive experience
with endoscopic transsphenoidal surgery has elucidated the
surgical anatomy of the sellar region and is believed to have
improved outcomes somewhat'*'’. However, the relative mer-
its of complete cyst wall resection remain controversial; few
surgical outcomes have been reported. The aim of this study
was to evaluate the outcomes of patients undergoing surgical
resection of RCCs and thereby determine optimal strategies
for treating RCCs.

MATERIALS AND METHODS

Study approval

The study complied with the Declaration of Helsinki. Insti-
tutional Review Board of Seoul National University Bundang
Hospital approved the current study (No. B-2108-701-106) and

waived the requirement for written informed consent.

Patient population
We retrospectively assessed patients who underwent surgi-

cal evacuation of RCCs in our hospital, between 2004 and
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2019. During this period, RCCs were diagnosed in 580 pa-
tients in that department. The medical records were retrieved
from a database of patients who either were under “wait-and-
see” management or had undergone surgical treatment. Data
collected included electronic medical records, findings of en-
docrinological and ophthalmological examinations, imaging
studies, operation notes, and pathology reports.

The subjects of this study were patients who underwent sur-
gery for RCCs with symptoms and had adequate follow-up
durations to evaluate the surgical results. Our inclusion crite-
ria of this study were as follows : 1) surgically managed RCCs
with pathological confirmation by a neuropathologist; 2) no
clinical or biochemical evidence of endocrinologically func-
tioning tumors; 3) endocrinological and ophthalmological ex-
amination before and after surgery; and 4) after surgery, at
least two sequential magnetic resonance imaging (MRI)
scanned at intervals of at least 12 months during the follow-up
period. We excluded patients with abnormal endocrinological
results suggestive of functioning pituitary adenomas, such as
prolactinoma or acromegaly, and patients in whom diseases
other than RCCs were diagnosed after surgery. For hyperpro-
lactinemia, other causes rather than stalk-effect by RCCs were
ruled out through further diagnostic test such as dilution test.
All cases with endocrinological abnormality were discussed

with endocrinologist. Of the 580 patients with diagnosed

Patients of newly diagnosed RCCs, Department of Neurosurgery at SNUBH, 2004-2019
(n=580)

Excluded :

Excluded : Functioning pituitary adenoma

\ 4

- Follow-up loss or no sequential images [«
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- R/0 acromegaly (n=1)
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"Wait-and-see" management
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- Conservative management during |«
observation periods (n=405)
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Surgical resection at time of diagnosis
(n=38)
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- Lesions other than RCC (n=7)
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1 patient (0.2%) finally underwent
surgical resection

31 patients (5.2%) underwent
surgical resection at time of diagnosis

32 patients undergoing surgical resection for RCCs

Fig. 1. Flow diagram of patient selection. RCC: Rathke’s cleft cyst, SNUBH : Seoul National University Bundang Hospital, R/O : rule out.
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RCCs, 120 were excluded because imaging follow-up was not
performed or because medical records were incomplete, and
16 were excluded because hormone study results were sugges-
tive of functioning pituitary adenomas. Of the remaining 444
patients, 38 patients underwent surgery but seven were ex-
cluded because diseases other than RCCs were confirmed af-
ter surgery. Of 406 patients observed on a wait-and-see” man-
agement with a mean follow-up period of 29.4 months, only
one (0.2%) eventually underwent surgical resection (Fig. 1).
We studied surgical outcomes in this patient and the 31 other

patients who underwent surgery.

Follow-up and outcome measurement

Standard follow-up monitoring of the sellar lesions at our
hospital comprised MRI, endocrinological examination, and
ophthalmological examination when symptoms were suspect-
ed to be related, as well as routine neurological examination.

Within a week after surgery, patients underwent follow-up
MRI of the sellar region. If no evidence of residual cysts was
found, MRI was repeated annually for 2 years and approxi-
mately every 2 years thereafter. If a residual cyst was noted,
MRI was repeated every 6—9 months for up to 2 years and
then annually for the next 5 years if the cyst showed no evi-
dence of enlargement. If any symptoms of visual deterioration
or other neurological aggravation developed during the fol-
low-up visits, the patients underwent MRI and ophthalmo-
logical examination immediately.

Endocrinological evaluation was conducted at the time of
diagnosis and during the postoperative follow-up visits, in
which MRI was performed. For hormone studies, radioim-
munoassay and immunoradiometric assays between 8 and 10
a.m. were performed to measure basal levels of growth hor-
mone (GH), insulin-like growth factor-1, adrenocorticotropic
hormone (ACTH), serum cortisol, free T4, thyroid-stimulat-
ing hormone (TSH), prolactin, luteinizing hormone, follicle-
stimulating hormone, estradiol, and total testosterone. A rapid
ACTH stimulation test was performed in patients with sus-
pected adrenal insufficiency, as previously described”. Endo-
crinological deterioration was defined as a loss of =1 of the
hormonal axis during the follow-up period, and improvement
in endocrine function was defined as a gain of =1 of the hor-
monal axis during the follow-up. Loss or gain of hormonal
axis was defined biochemically, not by whether hormone re-

placement was initiated. All patients with endocrine dysfunc-
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tion, whether preoperatively or postoperatively, were referred
to an endocrinologist for a thorough assessment and medical
management.

At the time of diagnosis, ophthalmological examination,
including a test of visual acuity and a visual field test, was per-
formed. To evaluate the visual field, the Goldmann visual
field test or the Humphrey visual field analyzer (Humphrey
Field Analyzer II 750; Carl Zeiss Meditec, Dublin, OH, USA)
was used. Patients with visual impairment underwent careful
ophthalmological assessment 1 month after surgery. Visual
aggravation was defined as any further impairment of visual
acuity or visual field.

Surgical strategies for RCCs at our hospital are conservative.
The surgical goal is decompression through cyst fenestration,
not the evacuation of the cyst wall. Biopsy of the cyst wall was
conducted via surgical corridor. The extent of resection was
measured on MRI within 1 week after surgery. The procedure
was defined as no residual cyst if there was no cyst on postop-
erative MRI. If any cysts were left, the procedure was classified
as residual cyst. When cyst recurrence was suspected during
the follow-up period, reoperation was considered only if
symptoms were thought to be caused by RCC. Patients with-
out symptoms related to recurrent RCCs were kept on obser-
vation without any intervention, even though there was re-
growth of cyst. The follow-up duration was defined as the
period between the time of operation and the last MRI study.

Statistical analysis

To perform all statistical analyses, we used SPSS (version 21;
IBM Corporation, Chicago, IL, USA). Differences with a p-
value <0.05 were considered statistically significant. The cate-
gorical variables were analyzed in terms of number of patients
(%). The Kaplan-Meier survival curve with the log-rank test
was calculated. We performed multivariable analysis using the
binary logistic regression model to determine the hazard ratio

(HR) of risk factors for recurrence.

RESULTS

Patient characteristics
Baseline characteristics are listed in Table 1. Twenty patients
(62.5%) were women. Patients’ mean age was 40.8%14.9 years

(median, 40.0; range, 2975 years). The mean duration of fol-



low-up was 62.3148.6 months. Headache was the most com-
mon presenting symptom. Of the 16 patients with headache,
10 presented with acute-onset headache. Fourteen patients
(43.8%) complained of visual impairment, and seven patients
(21.9%) had nonspecific nausea or vomiting on presentation.

The ophthalmological test revealed that 18 patients (56.3%)
had visual field defects. Endocrinological measurements re-
vealed that 12 patients (37.5%) had one or more hormone defi-
ciencies : ACTH for nine (28.1%), TSH in seven (21.9%), go-
nadotropin in six (18.8%), and GH in three (9.4%). Eleven
patients (34.4%) had mild hyperprolactinemia, which might
have been caused by the stalk effect; of these patients, one had
amenorrhea, but the others had no clinical symptoms. Addi-
tionally, two patients (6.3%) had preoperative diabetes insipi-
dus.

Surgical outcomes
In the majority of cases, indications for surgery were visual
impairment or worsening symptoms, such as headache. Of

the 31 patients who had undergone surgery, reasons for cyst

Table 1. Basic characteristics

Variable Study population (n=32)
Sex, female 20 (62.5)
Age (years) 40.8+14.9 (29.0-75.0)

(
Follow-up duration (months) 62.3+48.6 (12.6-197.7)
(

Size of cysts (mm) 19.5+6.3 (6.0-34.0)

Symptoms on presentation

Headache 16 (50.0)
Visual impairment 14 (43.8)
Nausea, or vomiting 7219
Others 4(12.5)
Preoperative VFD 18 (56.3)
Preoperative hypopituitarism 12 (37.5)
ACTH deficiency 9(28.)
TSH deficiency 7219
Gonadotropin deficiency 6(18.8)
GH deficiency 3(94)
Preoperative hyperprolactinemia 11 (34.4)
Preoperative DI 2(6.3)

Values are presented as mean+standard deviation (range) or number
(%). VFD : visual field defect, ACTH : adrenocorticotropic hormone, TSH :
thyroid-stimulating hormone, GH : growth hormone, DI : diabetes
insipidus
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decompression include the following : 18 patients had visual
tield defect or compressive optic neuropathy; 13 patients had
symptoms other than vision changes, which were related to
RCCs such as headache and dizziness. Cysts were aspirated via
microscopic (n=14) or endoscopic (n=16) endonasal approach
in 30 patients (93.8%) and through a transcranial approach in
two patients (6.3%). The endonasal approach was the first
choice for procedures, but if the lesion was totally located in
the suprasellar region, the transcranial approach was used so
as not to damage the normal pituitary gland. In one patient,
marked suprasellar growth of RCC necessitated an extended
endoscopic endonasal transtuberculum approach. In most

cases, the surgical procedure consisted of a simple fenestration

Table 2. Surgical outcomes in 32 patients with Rathke’s cleft cysts

Variable Value

Surgical procedure

Transcranial 2(6.3)

Endonasal TSA 30(93.8)
Extent of resection

No residual cyst 21 (65.6)

Residual cyst 10 (31.3)

Not available 13.1)

Postoperative outcomes for headache (n=16)

Improved 15 (93.8)

No change 1(6.2)
Postoperative visual outcomes (n=18)

Improvement in visual field defect 17 (94.4)

No change 1(5.6)
Postoperative endocrinological outcomes

No change or improved 21 (65.6)

Aggravation 11 (34.4)
Postoperative new-onset diabetes insipidus 11 (34.4)
CSF leak

Intraoperative 11 (34.4)

Postoperative 2(6.3)
Postoperative intrasellar hemorrhage 3(94)
Postoperative infection

Meningitis 3094

Abscess 130
Cyst recurrence 9(28.1)

Values are presented as number (%). TSA : trassphenoidal approach, CSF :
cerebrospinal fluid
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for decompression, followed by partial resection of the cyst
wall for biopsy. Intraoperative cerebrospinal fluid (CSF) leak
was observed in 11 patients (34.4%).

After surgery, 21 patients (65.6%) showed no residual cysts
on postoperative MRI and other 10 patients (31.3%) had small
residual cysts. Of the 16 patients presenting with headache, 15
(93.8%) reported resolution of symptoms postoperatively. Of
the 18 patients with preoperative visual field defect, 17 (94.4%)
experienced visual improvement after surgery and one (5.6%)
reported subjective stabilization of vision. With regard to en-
docrinological outcomes in all 32 patients, 11 (34.4%) exhibit-
ed hormonal deterioration, but the other 21 (65.6%) showed
stabilization of or improvement in hormonal function. In 11
patients (34.4%), excluding those with preoperative diabetes
insipidus, new-onset permanent diabetes insipidus developed
postoperatively and the patients remained dependent on des-
mopressin. Central nervous system infection was observed in
four patients (12.5%) : meningitis in three (9.4%) and pituitary

abscess in one (3.1%). Postoperative intrasellar bleeding oc-
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Fig. 2. Kaplan-Meier curve for recurrence free survival.

Table 3. Prognostic factors for recurrence

curred in three patients (9.4%). In two patients (6.3%), CSF
leaks developed postoperatively : one presented with meningi-
tis, which resolved after conservative management with lum-
bar drainage and antibiotics; the other required reoperation.
CSF leakage was not statistically associated with postoperative
hormone deficiency (p=0.108), extent of resection (p=0.643)
and cyst recurrence (p=0.459). We further measured the
greatest cyst diameter on two-dimensional plane at the initial
MRI and analyzed its association with surgical outcomes. The
mean size of cysts preoperatively was 19.556.3 mm. However,
the tumor diameter had no statistical association with extent
of resection or cyst recurrence. Surgical outcomes in all pa-
tients are listed in Table 2.

Cyst recurrence

During the follow-up period, RCCs recurred in nine pa-
tients (28.1%), an average of 20.4 months after surgery. Of the
nine patients, five patients among 21 patients with no residual
cyst recurred and four patients among 10 patients with residu-
al cyst progressed. Of these patients, three (33.3%) reported
cyst-associated symptoms and underwent reoperation : two of
these patients had aggravated visual field defect, and the third
patient had headache, nausea, and vomiting. For all three pa-
tients, the postoperative clinical course was uneventful. The
other six patients (66.7%) with recurrent RCCs received con-
servative management without surgery because five patients
had no associated symptoms and one patient had shrinkage of
the cyst based on MRI findings. Fig. 2 depicts the Kaplan-
Meier estimated curve for recurrence free survival after sur-
gery. The actuarial rates of recurrence-free survival at 2, 4, and
5 years after surgery were 83.6%, 69.7%, and 63.3%, respec-
tively.

Univariable analysis revealed that no factor except postop-

Variable Univariable analysis (p-value) Multivariable analysis (p-value) HR (95% Cl)
Sex, male 0.704

Age 0.291

Preoperative hyperprolactinemia 0.140

EOR (no residual cyst) 0417

Intraoperative CSF leakage 0.693

Postoperative endocrine deterioration 0.038* 0.028 6.800 (1.233-37497)

*p-value <0.05. HR : hazard ratio, Cl : confidence interval, EOR : extent of resection, CSF : cerebrospinal fluid
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erative endocrinological deterioration was associated with cyst
recurrence; sex, age, postoperative residual cyst, and other fac-
tors showed no significant association with recurrence. Multi-
variable analysis also revealed that postoperative endocrinologi-
cal deterioration was the only factor significantly associated
with recurrence (p=0.028; HR, 6.800; Table 3).

DISCUSSION

Preoperative symptoms associated with cysts improved af-
ter surgery in most cases : visual field defects and headache in
94.4% and 93.8% of patients, respectively. However, postoper-
ative endocrinological deterioration and postoperative new-
onset diabetes insipidus each developed in 34.4% of all pa-
tients. Cysts recurred in nine patients (28.1%) and were
associated with postoperative endocrinological deterioration.

RCCs typically arise within the sella between the anterior

. Most often as-

and posterior lobes of the pituitary gland
ymptomatic, RCCs have been found incidentally in 4% to
339% of autopsies'**”. However, these lesions can cause a
mass effect on surrounding structures, such as the pituitary
gland and optic chiasm, which can lead to headaches, pitu-
itary dysfunction, and visual disturbance"****”. In patients
with RCCs who develop progressive symptoms that are di-
rectly referable to the cysts and in those with visual field defi-
cits or underlying laboratory evidence of endocrinopathy, sur-
gical drainage of cysts remains the preferred treatment™.
Headaches can also be considered as an indication for surgery.
Several previous papers reported that headaches could be im-
proved after surgery™'®. However, as headaches could be non-
specific and difficult to be considered to have association with
RCCs, thorough and sufficient interview with patients and
consideration were mandatory in all cases. So, in our study,
those patients with large size RCCs enough to irritate menin-
ges and with medication-refractory headaches were consid-
ered for surgical candidates.

Most of the patients in our cohort experienced resolution of
or improvement in their symptoms postoperatively. All pa-
tients in our study experienced resolution of hyperprolac-
tinemia, probably as a result of compression of the stalk.
These results are similar to those in other series of patients
with RCCs, in which headaches were alleviated and vision im-
proved in 71-96% and 70-100% of affected patients, respec-
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tively™”'*'**" However, as in other reports, anterior pituitary
function improved in only 20-46% of patients after sur-
gery"*”". Postoperative improvement in endocrinopathies may
have been limited by capsular wall inflammation, surgical
trauma, or prolonged compression of the gland™"*"”. We did
not observe resolution of preoperative diabetes insipidus, in
contrast to previous reports; in our cohort, however, a small
number of patients had preexisting diabetes insipidus.

The most common surgical morbidities were endocrinopa-
thies. Postoperative endocrinological aggravation and new-
onset postoperative diabetes insipidus each developed in
34.4% of patients. Diabetes insipidus has been reported to be
the most common postoperative complication in patients with
RCCs", and radical resection of the cyst wall was associated

1,3,5,13
v Howev-

with a higher rate of endocrinological morbidity ™
er, the rate of postoperative diabetes insipidus was much high-
er in our study than in other series, although our surgical
strategy was not radical cyst resection, but cyst fenestration
for decompression. Moreover, new-onset pituitary dysfunc-
tion was rare in other series. There was no statistically signifi-
cant factor for postoperative endocrine deterioration. We hy-
pothesize that anterior pituitary dysfunction and diabetes
insipidus that necessitate hormone replacement are much
more common than expected and negatively affect quality of
life. As previously mentioned, postoperative endocrinopathy
may result from surgical trauma or cyst wall inflammation.
Endocrine deterioration occurs as a result of cyst wall inflam-
mation, which can give statistical significance to cyst recur-
rence. In view of these results, surgical indications of RCCs
must be strict. No life-threatening complications occurred
postoperatively. The incidences of surgery-related complica-
tions, such as hemorrhage, CSF leakage, and infection, were
acceptable.

Approximately 28% of our cohort experienced a recur-
rence. Recurrence rates have varied widely, from 0% to
>5006" 711312212423 The variation in these outcomes might
be attributable to the lack of a standardized definition of re-
currence and to the variation in length of follow-up'”. To date,
no consensus has been reached about the possible predictors
of RCC recurrence after surgery, including the extent of resec-
tion of the cyst wall, intraoperative alcohol instillation, sellar
packing, reconstruction of the sellar floor, residual cyst shown
on postoperative MRI, and inflammation and reactive squa-

mous metaplasia revealed by histopathological examina-
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. 1-3,9,12,13,15
tion

. Of interest was that not all recurrent cysts caused
symptoms serious enough to warrant reoperation. Although
imaging revealed evidence of RCC recurrence or progression
in 28.1% of patients at an average of 20.4 months after surgery,
only a third of these cysts were symptomatic and necessitated
reoperation. This finding was consistent with that in previous
studies : rates of cyst recurrence and reoperation were 26.6%
and 9.2%, respectively'”; 22% and 8%, respectively”; 30% and
0%, respectively””; and 509% and 3%, respectively'”. Recurrent
cysts that are apparent on follow-up MRI but cause no symp-
toms need not always be surgically resected, but they should
be kept close observation.

Considering the aforementioned outcomes of RCC resec-
tion, minimal surgical manipulation would be reasonable for
relieving symptoms and mitigating postoperative morbidity.
Against our expectations, the extent of resection of the cyst
wall was not associated with rate of recurrence in other stud-
ies"*”. According to Higgins et al.”, recurrence rates did not
differ significantly between patients who underwent no resid-
ual cyst (9%) and those who underwent decompression (17%;
p=0.36), but the decompression cohort accounted for less
complications postoperatively. Also, according to Higgins et
al.”, postoperative endocrinological deterioration was associ-
ated with cyst recurrence. Therefore, our strategy was to aspi-
rate cyst contents and then perform gentle resection or biopsy
of the cyst wall only when possible to cause minimal damage
to the pituitary gland and thereby prevent new hormonal dis-
orders. If the cyst wall is not movable during gentle dissection,
it should not be removed. Of most importance is that strict
criteria for surgical resection should be established. In our se-
ries, of the 406 patients who got “wait-and-see” management
after being diagnosed with RCCs and followed up for more
than 6 months, only one eventually underwent surgery. Con-
servative management is reasonable when the RCC does not
change in size and in the absence of signs or symptoms of pi-
tuitary dysfunction in patients with smaller RCCs™.

This study had several limitations. First, the retrospective
design of this study may have resulted in selection bias. Sec-
ond, although most patients followed our hospital protocol,
postoperative follow-up or evaluations might not have been
performed under the same conditions in all patients. Third,
because of the relatively small sample size, no concrete criteria
for surgical resection can be devised. Fourth, the follow-up

periods were not long enough to evaluate the outcomes in pa-
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tients with slowly growing lesions.

However, our study did show that patients who underwent
surgical resection of RCCs had a much poorer prognosis than
expected. In comparison with other sellar tumors, RCCs were
accompanied by more endocrinological deterioration and re-
curred more often after surgery. Our result has shown that
endocrinological aggravation seems to be the cause of recur-
rence, which in fact requires attention to interpretation. Be-
cause, as we mentioned above, even simple cyst fenestration
for decompression itself could be a cause of cyst wall inflam-
mation, which resulted in endocrinological deterioration. As a
result, it might become a risk factor for cyst recurrence. Larger
series with longer term follow-up are needed to clarify the

postoperative course of patients who undergo RCC resection.

CONCLUSION

Our results showed that long-term results after cyst fenes-
tration for decompression of RCCs were not that favorable
than expected, although symptoms could be improved after
surgery. Simple decompression itself could irritate normal pi-
tuitary gland and resulted in endocrinological aggravation,
and might be considered as a risk factor for cyst recurrence. A
decision of surgery for RCCs should be very careful. Further
studies with large populations and longer follow-up are neces-

sary to determine the treatment strategy.
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