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Abstract

Introduction: Rathke’s cleft cyst (RCC) and primary empty sella syndrome (PESS) are usually incidental findings on magnetic resonance
imaging (MRI) scans. In most cases, these lesions do not cause mass effect symptoms and do not require surgical intervention. In patients
with RCC or PESS, it is important to exclude secondary adrenal insufficiency (SAI), which may be a life-threatening condition.

Material and methods: The incidence of SAI was assessed in patients with RCC or PESS detected by MRI, using the 1 ug Synacthen
stimulation test. A total of 38 patients were analysed. Test results were linked to clinical symptoms and the type of cystic lesion.

Results: Assuming that cortisol levels < 14.6 ug/dL in Synacthen test are the criterion of SAI diagnosis, SAI was diagnosed only in 2 patients
(5%). Adopting the traditional criterion of cortisol levels < 18 ug/dL, SAT would be diagnosed in 7 patients (18.4 %). Dizziness (x* = 3.89;
p = 0.049) and apathy (y* = 3.87; p = 0.049) were significantly more frequent in the PESS group than in the RCC group.

Conclusions: The incidence of SAI in the general patient population with empty sella syndrome and Rathke’s cleft cysts is low. The 1 ug
Synacthen test seems to be a valuable tool in the diagnosis of SAI among patients with RCC and PESS. Further studies are necessary to
determine the sensitivity and specificity of the 1 ug Synacthen test with the standardization of test protocol and considering the cortisol
level at the 20-minute timepoint. PESS patients report dizziness and apathy more frequently than RCC patients, which does not result
from the disturbance of the hypothalamic-pituitary—adrenal axis, but probably from the different pathogenesis of these cystic lesions.

(Endokrynol Pol 2023; 74 (6): 631-636)

Key words: Rathke’s cleft cyst; empty sella syndrome; adrenal insufficiency; Synacthen test

Introduction

Currently, cystic lesions of the sellar region are fre-
quently diagnosed in imaging tests and post-mortem
examinations. The most common is Rathke’s cleft cyst
(RCC); its incidence is estimated at approximately 20%
[1]. Despite having a different pathogenesis, RCC re-
quires a differential diagnosis with primary empty sella
syndrome (PESS) in imaging studies. The incidence
of the latter is determined at 5-12% [2]. Both types of
lesions are usually detected incidentally in magnetic
resonance imaging (MRI) and rarely require surgical
intervention [3]. Rathke’s cleft cyst and PESS may, how-
ever, cause nonspecific symptoms, such as headache,
dizziness, and hypopituitarism.

One of the fundamental issues in the management
of RCC and PESS patients is to exclude secondary ad-
renal insufficiency (SAI) because hypocortisolism may
be a life-threatening condition. Studies published so

far that analysed the incidence of hypopituitarism in
patients with RCC and PESS differ in terms of study
populations and testing methods for hormonal insuf-
ficiency.

The insulin tolerance test (ITT) is the gold standard
in the diagnosis of secondary adrenal insufficiency.
However, it poses a risk for patients. In clinical prac-
tice, this test is often replaced with the tetracosactide
stimulation test (Synacthen, cosyntropin). The classic
version of the test uses the 250 ug Synacthen dose.
However, some centres use a 1 ug dose because there
is evidence for higher test sensitivity. Due to different
laboratory methods used to determine cortisol levels,
the cut-off value for the test is still disputable.

In this study, we prospectively analysed a group of
consecutive patients hospitalized at the Department
of Endocrinology, Pomeranian Medical University
(PUM) in Szczecin from June 2022 to September 2023,
who had been diagnosed with RCC or PESS. The aim
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of this analysis was to estimate the incidence of second-
ary adrenal insufficiency and the correlation between
cortisol levels and patient-reported symptoms. The ad-
renal axis was evaluated with the 1 ug Synacthen test.
The symptoms were assessed using a survey prepared
by the authors.

Material and methods

The incidence of SAI was assessed in patients with suspected
RCC or PESS using the 1 ug Synacthen stimulation test. The study
inclusion criterion was suspected RCC or PESS in an adult patient
found in computed tomography or MRIL The exclusion criteria
were lack of unequivocal radiological signs of RCC or PESS in MRI,
current treatment with glucocorticoids, hormonal contraception,
and impaired thyroid function, because these factors potentially
affect the cortisol-binding globulin levels.

To obtain 1 ug of Synacthen, the following protocol was followed:
1 mL ampoule with 250 ug of Synacthen was diluted in 250 mL
of 0.9% NaCl; then, 1 mL of the solution was drawn into a plastic
syringe and administered to the patient via intravenous catheter.
Special attention was paid to mixing the prepared solution properly
before transferring it into the syringe and to flushing the catheter
with saline solution using the same transfer syringe. In our opinion,
these steps reduce the risk of the active substance being deposited
on the plastic layer of medical devices. The cortisol level was mea-
sured in all patients 30 and 60 minutes after starting the stimula-
tion. Additionally, in 15 patients, the cortisol level was measured at
the 20-minute timepoint. The test was performed in the morning.
All patients had their cystic lesion type determined in MRI by
a neuroradiologist specializing in the evaluation of the sellar/su-
prasellar region. The patients filled in the survey prepared by
the authors, answering questions about symptoms suggestive of
adrenal insufficiency.

A total of 57 patients with suspected RCC or PESS were studied
from September 2022 to June 2023. Final statistical analysis was
based on the results obtained from 17 patients with PESS (includ-
ing 8 patients with partially empty sella syndrome) and 21 patients
with Rathke’s cleft cyst. The remaining patients were excluded due
to hyperthyroidism (one patient), equivocal PESS or RCC findings
in MRI or contraindications to MRI with contrast administration (12
patients), use of hormonal contraception (3 patients), pre-laboratory
error (2 patients), and treatment with glucocorticoids (one patient).
The cortisol level was measured with Abbott Architect, Roche Elec-
sys II. We adopted 2 cortisol level cut-offs suggesting SAI diagnosis:
the traditional value <18.0 ug/dL and the value currently proposed
in the literature for the reagent used in Roche II, i.e. <14.6 ug/dL.

Statistical analysis

Statistical analysis of the results was done using IBM SPSS 28
(IBM Corp, Redmond, VA, United States). Nominal variables are
presented as number (n) and percentage (%), while continuous
variables are presented as mean (M) and standard deviation (SD).
The normality of the distributions was tested with the Shapiro-Wilk
test. The differences between the 2 groups were analysed using
the chi-square test for cross-tabulation (2 X 2, for nominal variables)
or the independent sample Student’s t-test (for continuous vari-
ables) with Bonferroni correction. Multivariate logistic regression
(backward elimination, the Wald chi-square test) was further per-
formed to identify independent predictors of response to a cortisol
stimulation test or clinical symptoms (with the Hosmer-Lemeshow
test for evaluating the goodness-of-fit of logistic regression mod-
els). Moreover, two-way repeated measures analysis of variance
(RM-ANOVA) was used to check the changes of response to
a cortisol stimulation test at 3 timepoints (0, 30, and 60 minutes).
Cohen’s d or 7* was used to determine the magnitude of effect
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sizes for Student’s t-test or RM-ANOVA, respectively [4]. The alpha
criterion level was set at 0.05 for all statistical analyses.

The study did not require the approval of the Ethics Committee
(opinion number KB. 006.106.2023)

Results

Secondary adrenal insufficiency

Adopting the cortisol level cut-off 30 minutes after
starting the test at 14.6 ug/dL, adrenal insufficiency was
diagnosed only in 3 patients, including one RCC patient
and 2 PESS patients. In 2 of these 3 patients, the cortisol
level at the 20-minute timepoint was also measured,
and in one patient, the result of this measurement was
>14.6 ug/dL (15.9 ng/dL). This group was too small for
statistical analysis. However, adopting the 18 ug/dL
cut-off for all measurement (i.e. at 20-, 30-, or 60-minute
timepoints), SAI was diagnosed in 7 patients [2 out of
21 (9.5%) patients with RCC and 5 out of 17 (29%) pa-
tients with PESS]. Based on clinical assessment and test
results, only 2 patients with cortisol levels below 14.6
ug/dL were treated with hydrocortisone.

Type of cystic lesion on MRI and the change

in cortisol levels

As shown in Figure 1, the main effect of changes at
the 3 timepoints was statistically significant (F = 114.10;
p < 0.001; »*>= 0.76) for cortisol levels, while the main
effect of the group and the interaction effect was not.
Pairwise comparisons showed that the level of cortisol
was highest at the 30-minute timepoint and lowest
at the zero-minute timepoint (0.008 > p < 0.001,
respectively).

Type of MRI lesion and response in the Synacthen
test

As shown in Table 1, the difference in the frequency
of delayed response (y* = 0.01; p = 0.912) and correct
response (x> = 2.47; p = 0.116) to cortisol test between
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Figure 1. Type of magnetic resonance imaging (MRI)
lesion and the change in cortisol levels at 3 timepoints. RCC
— Rathke’s cleft cyst; PESS — primary empty sella syndrome
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Table 1. The frequency of delayed and correct responses to
the Synacthen test

Delayed response

No, n (%) Yes, n (%)
RCC 17 (81.0) 4(19.0)
PESS 14 (82.4) 3(17.6)
Total 31 7

Correct response

RCC 2(9.5) 19 (90.5)
PESS 5(29.4) 12 (70.6)
Total 7 31

RCC — Rathke's cleft cyst; PESS — primary empty sella syndrome

the groups, with respect to the type of MRI lesion was
not significant.

Table 2. The incidence of clinical symptoms

Headache
No, n (%) Yes, n (%)

RCC 4 (23.5) 13 (76.5)
PESS 3(30.0) 7(70.0)
Total 7 20

Dizziness
RCC 8 (47.1) 9(52.9)
PESS 1(10.0) 9(90.0)
Total 9 18

Libido disorders
RCC 11 (64.7) 6(35.3)
PESS 5 (50.0) 5(50.0)
Total 16 1
Apathy symptoms

RCC 5(31.3) 11 (68.7)
PESS 0(0.0) 10 (100.0)
Total 5 21

RCC — Rathke's cleft cyst; PESS — primary empty sella syndrome

Severity of headache

L
RCC

PESS

Figure 2. Type of magnetic resonance imaging (MRI) lesions
and the severity of headache. RCC — Rathke’s cleft cyst;
PESS — primary empty sella syndrome

Type of MRI lesion and clinical symptoms

The difference in the incidence of headache (3> = 0.14;
p = 0.711; Tab. 2) and libido disturbances (x> = 0.56;
p = 0.453; Tab. 2) was not statistically significant be-
tween patients with RCC and PESS. However, dizziness
(* = 3.89; p = 0.049) and apathy (x> = 3.87; p = 0.049)
occurred significantly more often in the PESS group
than in the RCC group.

As shown in Figure 2, the difference between head-
ache severity (t = 0.57; p = 0.578; d = 0.24; Fig. 2) was
not statistically significant between patients with RCC
and PESS.

Additionally, as shown in Table 3, multiple logistic
regression was performed to identify the indepen-
dent factors associated with apathy using a backward
elimination process. Neither of the predictors such as
the timepoints for cortisol level measurements (0, 30,
or 60 minutes) was statistically significant for apathy
(analysed models were not well-matched with the ana-
lysed data).

Discussion

In this analysis, we assessed the incidence of hypopitu-
itarism within the adrenal axis in consecutive patients
with RCC and PESS, regardless of the lesion size or

Table 3. Multiple analyses of variables independently associated with apathy symptoms

Model Variable 0dds ratio 95% confidence interval p
0 minutes 0.92 0.75-1.12 0.399
Model 1 30 minutes 1.09 0.76-1.56 0.660
60 minutes 1.07 0.82-1.41 0.616
0 minutes 0.93 0.76-1.13 0.436
Model 2
60 minutes 1.12 0.91-1.38 0.274
Model 3 60 minutes 1.08 0.89-1.31 0.422
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eligibility for surgery. The function of adrenal axis
was assessed with the 1 ug Synacthen stimulation test.
We obtained a small number of positive results in our
study. Adopting a cortisol level cut-off value at < 14.6
ug/dL or 18 ug/dL, the evidence for SAI was found in
5.3% and 18.4 % patients, respectively. In our group of
patients, apathy and dizziness, which might suggest
adrenal insufficiency, were not related to the response
to the Synacthen test but to the type of lesion observed
on MRI scan.

Cysticlesions in the sellar region are usually detected
incidentally on imaging scans. They require clinical
and hormonal assessment and further follow-up due to
the risk of hypopituitarism, coexisting pituitary tumour
and the risk of cyst growth. The differentiation between
cystic lesions may be difficult and, as well as RCC
and PESS, should include craniopharyngioma, cystic pi-
tuitary adenoma, pituitary aneurysm, secondary empty
sella syndrome, pituitary abscess, intrasellar arachnoid
cyst, epidermoid cyst, and xanthogranuloma [1, 5].

Secondary adrenal insufficiency poses a serious
threat to patients with focal lesions in the pituitary
gland. It may lead to an adrenal crisis, which is
a life-threatening condition. Thus, early SAI diagno-
sis is essential in the management of patients with
focal lesions of the sella. However, SAI symptoms
and the morning cortisol levels have low specificity
and sensitivity. Similarly, predictive factors of pituitary
impairment in patients with RCC and PESS are not
clear [6]. The diagnosis is therefore established regard-
less of the type and size of cystic lesion. According to
the guidelines of the European Society of Endocrinol-
ogy, stimulation tests are recommended when morning
cortisol levels are between 3.0 and 15.0 ug/dL.

The insulin tolerance test is the gold standard in SAI
diagnosis. Nevertheless, ITT requires hospitalization
and poses arisk to the patient. For this reason, the 250 ug
Synacthen stimulation test is often used in clinical prac-
tice. According to the literature, it correlates well with
ITT [7]. During the test, a patient is given 250 ug Synac-
then by intravenous (i.v.) injection, and serum cortisol
levels are measured at baseline, at 30 and 60 minutes of
the test. Some authors also emphasize the importance of
the measurement at the 20-minute timepoint, although
it is not often discussed in the literature. The 1 ug
Synacthen stimulation is one of the versions of the test
used at some centres. However, the diagnostic supe-
riority of this version remains a subject of discussion.
Kazlauskaite et al. pointed to higher sensitivity of the 1
ug dose in their meta-analysis of the diagnostic value
of various versions of Synacthen test [8]. Subsequent
publications did not confirm this view beyond any
doubts. Another meta-analysis conducted by Ospina
et al. did not show any benefits of a 1 ug Synacthen
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dose, indicating that the Synacthen test was useful for
confirming SAI but not for excluding it, regardless of
the dose used for the test [9]. In a prospective random-
ized trial, the superiority of the 1 ug Synacthen test
over 25 ug and 250 ug doses was not demonstrated [7].
The small number of participants was a limitation of
the trial. A literature review published by Birtolo et al. in
2023 seems to indicate a higher value of the 1 ug Synac-
then test versus 250 ug [10]. The authors noticed that 14
protocols of the test have been described so far, and their
diagnostic value varies [11]. Burgos et al. emphasized
the importance of pretest probability for the interpreta-
tion of test results, although it cannot be determined in
a quantitative manner [12]. It should be assumed that
the diagnostic value of the Synacthen test may vary de-
pending on the stimulation dose used, the study group,
as well as the test protocol. In our study, special atten-
tion was given to proper mixing of the solution before
transferring it into a syringe and flushing the venous
catheter with saline solution with the syringe used for
Synacthen administration. In our study, we obtained
a high rate of negative results excluding SAI, which is
indirect evidence for the effectiveness of 1 ug Synacthen
stimulation. Peak cortisol levels were estimated to occur
at the 30-minute timepoint.

Another important aspect for the reliable interpre-
tation of Synacthen test results is the type of reagents
used to determine cortisol levels. Li Zha et al. compared
the cortisol level results of the Synacthen test obtained
with the Roche Elycsys II test with the cortisol level
results of tandem mass spectrometry. They adopted
13.2 ug/dL at the 30-minute timepoint and 14.6 ug/dL
at the 60-minute timepoint as cut-offs indicating SAI
diagnosis [13]. With the same reagent used, Husni H.
et al. decided that 15.7 ug/dL and 17.9 ug/dL at the 30-
and 60-minute timepoints would be cut-off values for
cortisol levels in a retrospective analysis [14]. The largest
group was analysed in a retrospective study by Javorsky
etal., including 110 patients. Referring to tandem mass
spectrometry, the authors demonstrated that Roche II
test cortisol levels below 14.6 ug/dL at the 30-minute
timepoint in the Synacthen test indicated adrenal insuf-
ficiency [15]. However, cortisol levels at the 20-minute
timepoint were not measured. In our study, we adopted
both the traditional cortisol level cut-off of 18 ug/dL
and the 14.6 ug/dL cut-off proposed by Javorski et al.
Based on the whole clinical picture, only 2 patients from
our study group were treated with hydrocortisone,
and their cortisol levels did not exceed 14.6 ug/dL at
any timepoint.

Currently available data suggest different SAI
incidence in patients with cystic lesions in the sellar
area, depending on the group of patients and the tests
used in the analysis. In a retrospective study of pa-
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tients hospitalized due to RCC, SAI was diagnosed in
only 2.3% [16]. However, the diagnosis was not based
on stimulation tests. In another retrospective study in
RCC patients treated with surgery, SAI was diagnosed
in 15.7%, although the diagnosis was also based on
the cortisol level only in baseline conditions [17]. In
another study including only RCC patients treated with
surgery, Langlois et al., who used the 1 ug Synacthen
test and considered clinical signs in its interpreta-
tion, diagnosed SAI in 24% of patients [18]. Another
retrospective analysis of RCC patients with the 1 ug
Synacthen test used for the assessment of adrenal axis
showed that SAI was diagnosed in 9.7% of patients
treated conservatively and in 16.7% of patients treated
with surgery [19]. The authors of this paper adopted
18.1 ug/dL as a cut-off for cortisol level. Interestingly,
the rate of positive test results obtained by these authors
in patients treated conservatively was very similar to
the rate obtained by our team (9.7% vs. 9.5% of patients).
It must be noted, however, that this rate is probably
the result of a cut-off that is too high and may lead to
SAI overdiagnosis and excessive glucocorticoid therapy.
In summary, it may be concluded that the risk of SAI
appears to be higher in RCC patients requiring surgical
treatment. At the same time, the diagnosis based solely
on the morning cortisol levels leads to the underestima-
tion of SAl rates. In PESS patients, there is less evidence
and there are more discrepancies. One of the retrospec-
tive studies in PESS patients showed SAI in 35%, but
the diagnoses were not based on stimulation tests [20].
On the other hand, Giustina A. et al. show that in ex-
perts’ opinion SAlincidence in PESS patientsis 1% [21].

Our study has certain limitations, including missing
data on the history of glucocorticoid therapy, the absence
of a histopathology report on cystic lesions, small study
sample, and a lack of comparison of Synacthen test re-
sults with the gold standard, ITT The strengths of our
study include its prospective nature, standard protocol
for the preparation of the 1 ug Synacthen solution, the in-
clusion of consecutive patients in the study regardless
of further therapeutic decisions, and the correlation of
clinical symptoms with cortisol levels in the stimulation
test. We also did not find a similar study in the literature,
comparing the incidence of SAlin patients with Rathke’s
cleft cysts and primary empty sella syndrome.

Conclusions

The incidence of SAl in the general patient population
with empty sella syndrome and Rathke’s cleft cysts is
low. The 1 ug Synacthen test seems to be a valuable
tool in the diagnosis of SAI among patients with RCC
and PESS. Further studies are necessary to determine
the sensitivity and specificity of the 1 ug Synacthen test

with the standardization of test protocol and consider-
ing the cortisol level at the 20-minute timepoint. PESS
patients report dizziness and apathy more frequently
than RCC patients, which does not result from the dis-
turbances of hypothalamic-pituitary-adrenal axis, but
probably from a different pathogenesis of cystic lesions.
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