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BACKGROUND  Rathke’s cleft cysts (RCCs) are benign fluid-filled cysts that develop in the pituitary gland because of the abnormal embryological 
development of Rathke’s pouch. Most RCCs are small and asymptomatic; however, they can present with symptoms or documented growth, 
sometimes prompting surgical treatment. For smaller asymptomatic lesions, an unknown proportion demonstrates regression over time. This study 
describes 3 cases of spontaneous RCC regression.
OBSERVATIONS  Three patients with a diagnosis of RCC demonstrated an average decrease of 78% in cyst volume over a mean interval of 3.7 
months. One patient experienced the resolution of chronic headaches, whereas the other 2 patients had persistent headaches and endocrinopathies at 
follow-up. A systematic review included 9 studies that reported results from observational cohorts of patients with RCC, totaling 619 observed patients, 
with 158 (25.5%) patients demonstrating spontaneous cyst regression. In the patients with cyst regression, the majority had a resolution of symptoms.
LESSONS  A substantial proportion of RCC patients managed nonsurgically demonstrated spontaneous regression. There is a role for the conservative 
management of RCCs in patients without significant symptoms, and surveillance should continue for a minimum of 5 years to confirm cyst stability. For 
patients undergoing planned surgery, same-day or recent imaging is recommended to prevent operating on involuted RCCs.
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Rathke’s cleft cysts (RCCs) are benign fluid-filled cysts that develop 
in the region of the pars intermedia between the anterior and poste-
rior  pituitary  gland.1 RCCs are  posited  to  be  the  result  of  abnormal 
embryological development of Rathke’s pouch.2 The majority of RCCs 
are small and asymptomatic, and a study of pituitary lesions in 1000 
unselected autopsies demonstrated RCCs in 22% of specimens, mak-
ing them the most common sellar pathology.3 However, a minority of 
RCCs can cause symptoms  including headache, visual disturbance, 
and  endocrinopathies.4  Once  they  are  symptomatic,  the  standard 
treatment of RCCs  is  typically  transsphenoidal cyst  fenestration and 
drainage; however, the management of incidental and asymptomatic 
cysts remains controversial.

Several  studies  monitoring  outcomes  of  RCCs  managed  conser-
vatively  have  demonstrated  that  the majority  (67%–72%)  show  static 
disease  or  even  regression  on  magnetic  resonance  imaging  (MRI) 
follow-up.5,6 The  case  for  conservative management  of  asymptomatic 
RCCs becomes stronger when considering the risks of transsphenoidal 
surgery, which include nontrivial rates of cerebrospinal fluid leakage and 
endocrinopathy, especially diabetes insipidus, following RCC surgery.7–9

To date, there have been limited reports of the spontaneous regres-
sion of RCCs. Here, we report a case series of 3 patients treated at our 
institution who demonstrated spontaneous  regression of RCCs over 
periods of 2–5 months, as well as the results of a systematic literature 
review.

Study Description
A systematic review of the literature was performed. The PubMed 

database was queried using  the  keywords  “Rathke’s  cleft  cyst”  and 
“regression” or “involution.” Studies were included if they reported on 
patients with a presumed diagnosis of RCC based on  imaging, who 
were  managed  nonsurgically,  and  with  regression  of  the  cyst  over 
time.  Case  reports,  case  series,  and  observational  cohort  studies 
were included. Studies were excluded if the pathology was not consis-
tent with RCC or if patients underwent surgery during the observation 
period. The bibliographies of included studies were analyzed to iden-
tify publications missed  in  the  initial search. Two reviewers  indepen-
dently  checked  all  studies  for  information  on  patient  demographics, 
time to regression, and regression volume.
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In addition to conducting a systematic review, we compiled a case 
series  of  patients  with  an  imaging-based  diagnosis  of  RCC  whose 
cyst demonstrated regression prior to surgical intervention. Volumetric 
analysis of the cyst before and after regression was performed to cal-
culate the change in volume over time.

Case Series
Case 1

A 31-year-old man presented  to  the emergency department with 
severe headaches that had been progressively worsening over sev-
eral months. Further history also revealed decreased libido over the 
same period. Imaging demonstrated a 1.6-cm cystic sellar mass with 
suprasellar extension (Fig. 1), presumed to be an RCC. The ophthal-
mological  exam  revealed  no  visual  field  deficit.  Laboratory  values 
showed decreased serum testosterone. He was scheduled for elective 
endonasal transsphenoidal fenestration of the mass. Neuronavigation 
MRI performed the morning of the planned operation revealed a 79% 
volumetric decrease of the cyst with a normal-appearing pituitary gland 
seated in the sella. The patient was still having headaches; however, 
due to the substantial decrease in cyst size, his surgery was deferred, 
and he was scheduled for routine outpatient surveillance and follow-up 
with endocrinology for testosterone replacement. At the latest follow-
up, his headaches were mildly improved and he continued to receive 
testosterone replacement.

Case 2
A 23-year-old woman was admitted with hallucinations, prompting 

MRI of the brain that revealed an incidental 2.8-cm cystic sellar mass 
with suprasellar extension (Fig. 2). When interviewed, she described 
recent weight  gain,  blurred  vision,  and  intermittent  headaches. She 
had  no  visual  field  deficit.  Laboratory  values  were  significant  for 
panhypopituitarism,  and  the  patient  was  started  on  desmopressin, 

hydrocortisone,  and  levothyroxine.  She  was  scheduled  for  elective 
resection of  the mass; however, she presented prior  to her appoint-
ment with worsening urinary frequency and dehydration. Repeat imag-
ing showed a marked 61% volumetric decrease of  the cystic mass. 
Surgery was deferred  in  favor  of  surveillance, with  the patient  con-
tinuing hormone replacement for persistent central diabetes insipidus, 
adrenal  insufficiency,  and  hypothyroidism  despite  the  decrease  in 
mass  volume. Six-month  follow-up MRI  demonstrated  a  stable  cyst 
size.

Case 3
A 29-year-old man underwent an outpatient workup for persistent 

headaches,  nausea,  and  vomiting.  The  headaches  were  new  and 
occurred nearly daily. He also reported diminished libido and fatigue. 
MRI showed a 1.4-cm cystic sellar mass with suprasellar extension 
(Fig. 3). He had no visual field deficit, and laboratory values showed 
normal pituitary function. He was scheduled for elective resection of 
the mass. Neuronavigation MRI obtained the morning of the surgery 
showed  a  94%  volumetric  decrease  of  the  cyst with  interval  evolu-
tion of intralesional hemorrhage. The surgery was canceled in favor of 
serial observation. Surveillance MRI performed 1 year later showed a 
stable size of the cyst with no progression. He had no symptoms at the 
time of the most recent follow-up.

Systematic Review
A literature search was conducted on the PubMed database using 

the  key  terms  “Rathke’s  cleft  cyst”  and  “regression”  or  “involution,” 
identifying 129 unique publications. Titles were  screened  to  identify 
potentially eligible articles, and 39 articles were retrieved for abstract 
evaluation.  After  abstract  review,  the  full  text  of  28  articles  was 
assessed  for  eligibility.  Bibliographies  of  the  included  articles  were 
screened to find additional publications.

FIG. 1. Case 1. Brain MRI in a 31-year-old male with a cystic sellar 
mass (A and B) demonstrating a significant decrease in cyst volume 
(C and D).

FIG. 2. Case 2. In a 23-year-old female with panhypopituitarism, MRI 
demonstrated a cystic sellar mass with suprasellar extension (A and 
B) that demonstrated spontaneous regression (C and D).
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A total of 21 studies  reporting spontaneous RCC regression met 
the  inclusion  criteria  and  were  included  in  our  qualitative  analy-
ses  (Table  1).  These  studies  were  published  between  1999  and 
2022 and comprised 188 patients with RCC showing  regression.  In 
this  regression  cohort,  patient  ages  ranged  from 5  to  70  years old, 
and 40.8% of patients were male; however, not all  included studies 
reported complete demographic data  (Table 1). Data on mean  time 
to regression, mean regression volume, presence of endocrine dys-
function,  visual  dysfunction,  chronic/acute  headache,  and  mean 
follow-up  were  recorded  when  available.  Nine  observational  cohort 
studies were included in our quantitative analyses assessing the rate 
of RCC regression in observed patients. These studies comprised 619 
patients, with 158 (25.5%) patients experiencing regression (Table 2).

Presenting  symptoms  were  reported  in  143  patients  included  in 
the  analysis.  The  most  common  symptoms  were  chronic  or  acute 
headaches (29% and 27%, respectively). Endocrine dysfunction was 
present  in  16%  of  patients.  Apoplexy  and  visual  dysfunction  were 
experienced by 6% of patients each.

A meta-analysis of individual case reports included symptom and 
cyst  characteristic  details  for  41  patients.  Headache  was  the  most 
common presenting symptom, and 89% of patients experienced reso-
lution of headaches after cyst regression. Endocrinopathies resolved 
in 50% of patients, with hypercortisolemia, hyponatremia, and hypogo-
nadism showing the highest rates of improvement. Visual symptoms 
improved in 70% of patients presenting with either decreased acuity 
or visual field defects.

The average cyst volume at the time of diagnosis was 1.46 ml, with 
a follow-up average of 0.27 ml, representing an overall 82% decrease 
in volume with regression. The average initial maximum cyst diameter 
was 16.1 mm, with an overall decrease of 48% to 8.3 mm at follow-up.

Patient Informed Consent
The necessary patient informed consent was obtained in this study.

Discussion
In this study, we present a case series of 3 patients treated at our 

hospital who experienced spontaneous RCC regression. The system-
atic review of the literature revealed that up to one-quarter of serially 
observed RCCs can undergo spontaneous regression, prompting us 
to  conclude  that  same-day  or  recent  neuroimaging  is  critical  when 
considering planned surgical treatment of RCCs to avoid operating on 
involuted or shrinking RCCs.

RCCs are typically diagnosed as incidental lesions on MRI or fol-
lowing nonspecific symptoms such as headache, which often, but not 
always, resolve after resection.10 Visual field deficits are also common, 
occurring in up to 58% of patients.5 In addition, patients can present 
with hormonal imbalances including hypogonadism, growth hormone 
deficiency,  hypocortisolemia,  hyperprolactinemia,  or  diabetes  insipi-
dus.  However,  rates  of  hypopituitarism  vary  widely  in  the  literature 
from 0% to 81%.5,11 RCCs have a female/male preponderance of 2:1 
and can be diagnosed in all age groups, although they have a peak 
incidence in the 4th–5th decade.12

Observations
Our systematic review revealed RCC regression rates ranging from 

3% to 48% in adults and as high as 38% in the pediatric population.5 
Amhaz et al.10 speculated that spontaneous regression of RCCs may 
be a common but underreported phenomenon because patients often 
remain asymptomatic and undiagnosed. In one autopsy study, 22% of 
specimens were found to have previously undiagnosed RCCs.3 With 
the increased use of MRI in the general population contributing to a 
higher  incidental diagnosis of RCC, the natural history of RCCs has 
become an area of interest. While one-quarter of RCCs demonstrated 
regression  in  our  analysis,  the  previous  literature  has  reported  that 
roughly half of RCCs remain stable and another quarter demonstrate 
progression over time when managed conservatively.4,6,13

FIG. 3. Case 3. MRI in a 29-year-old male with headaches and a cystic sellar mass (A and B) that regressed 
spontaneously (C and D). Cyst size remained stable 1 year later with no evidence of new growth (E and F).
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Because the majority of RCCs are small and asymptomatic, most 
can  be  managed  conservatively  with  serial  imaging.14  However,  a 
minority of patients with RCC present with symptoms including visual 
disturbances  and  endocrinopathies  such  as  hypopituitarism,  likely 
caused by mass effect, in which case surgery is indicated. Trifanescu 
et al. propose that there is a positive correlation between cyst size and 
the likelihood of recurrence, but no clear relationship exists between 
cyst size and the likelihood of presenting with symptoms.15

In our meta-analysis of case reports, we found significant improve-
ment in headaches, which exceeds the rate of headache improvement 

following transsphenoidal surgery (TSS) for RCC.16 One possible rea-
son for this may be that severe or debilitating headaches are a relative 
indication for surgery and that patients with less severe headaches are 
more likely to be managed conservatively. The moderate improvement 
in endocrinopathies following cyst regression closely mirrors the rate 
of improvement after TSS.17,18 Hypothyroidism, growth hormone defi-
ciency, and hyponatremia showed  the highest  rate of  improvement, 
whereas diabetes  insipidus did not  resolve  in any patients  included 
in  the analysis. However,  the sample size  for  this study  is  too small 
to make clear  inferences on specific axes of pituitary dysfunction, a 
topic  lacking data  in  the current  literature. Resolution of  visual dys-
function was seen at a similar rate as resolution after TSS reported in 
the literature.18,19

Prior studies have had mixed conclusions regarding the predictive 
value  of  cyst  size  on  behavior, with  no  distinct  correlation  between 
maximum  diameter  and  the  likelihood  of  progression.  The  number 
of  cases  included  in  our meta-analysis was  too  low  to  analyze  the 
relationship between initial cyst size and overall change in size. In a 
Swedish cohort study of the natural history of RCCs, cysts < 10 mm 
remained stable, and cysts ≥ 10 mm tended to decrease in size over 
time without surgical intervention.20 In our analysis, we were unable to 
determine a relationship between cyst size and the likelihood of spon-
taneous  regression. We  did,  however,  observe  an  average  volume 
shrinkage  of  82%  in  patients  with  regression,  for  whom  volumetric 
data were available, as well as a volume decrease ranging from 34% 
to 100% reported in the cohorts.

In  about  one-quarter  of  the  patients,  RCCs  managed  conser-
vatively  through  regular  imaging  follow-up  have  been  shown  to 

TABLE 1. Results of systematic review of publications describing patients with RCCs managed conservatively and demonstrating regression

Authors & Year
No. of Patients w/ 
RCC Regression

Median Age, 
Yrs (range)

No. of Males  
(%)

Mean Time to 
Regression, Mos (range)

Mean Decrease 
in Volume

Mean Follow-up 
(mos)

Igarashi et al., 199928 4 54 (26–67) 4 (100) — — 48
Saeki et al., 199929 3 30 (25–58) 1 (33) — 47.60% —
Terao et al., 200130 1 67 1 (100) 60 100% 60
Nishio et al., 200125 2 22.5 (14–31) 1 (50) 4.5 — 24
Sanno et al., 200331 15 42.1 — 31.3 (2–72) — 38.9
Amhaz et al., 201010 9 18 (5–57) 4 (44) 31 (5–21) — 16
Munich & Leonardo, 201223 1 8.5 0 6 100% 27
Maniec et al., 201132 1 59 1 (100) 1 100% 1
Al Safatli et al., 201522 1 70 1 (100) 12 100% 24
Culver et al., 20156 11 — — — — 24
Rasmussen et al., 201624 1 70 0 24 100% 24
Kim et al., 20167 14 32 (5–67) 8 (57.1) 7.3 (5.7–42.8) 78% 7.3
Cheng et al., 201621 1 50 0 10 — 26
Shepard et al., 201833 6 8.5 3 (50) 23.5 — 50
Sala et al., 201811 2 — — — — 41
Barkhoudarian et al., 20194 3 — — — — 13
Lee & Park, 201914 2 43 (34–52) 0 (0) 9 (6–12) 89% 12
Salle et al., 202120,34 1 27 0 (0) 6 100% 6
Petersson et al., 202220 35 — — — 34.30% —
Truong et al., 202227 2 49 (46–52) 2 (100) 24 — —
Kinoshita et al, 202213 73 39 (25.5–55) 23 (31.5) 11.4 (3.2–38.9) — 58.7
Present study 3 29 (23–31) 2 (66.7) 3.7 74% 7
— = data not available.

TABLE 2. Qualitative review results of RCC regression rates across 
studies reporting data for observational cohorts of conservatively 
managed patients with RCCs

Authors & Year No. of Patients Regression Rate
Igarashi et al., 199928 10 4 40%
Sanno et al., 200331 94 15 16%
Amhaz et al., 201010 29 9 31%
Culver et al., 20156 75 11 14.7%
Shepard et al., 201833 17 6 35%
Sala et al., 201811 62 2 3.2%
Barkhoudarian et al., 20194 30 3 10%
Petersson et al., 202220 73 35 48%
Kinoshita et al, 202213 229 73 31.9%
Total 619 158 25.5%
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spontaneously regress. Regression of RCCs in the literature occured 
at  0.5–27 months postdiagnosis.21–24 The case series we presented 
here demonstrated significant regression over a period of 2–5 months. 
The potential for spontaneous regression and the low rate of progres-
sion support a conservative approach to RCC management, although 
follow-up  imaging  is  important  to  rule out growth.6,14 While  the  ideal 
surveillance  period  has  not  been  determined,  for  asymptomatic 
patients without optic chiasm compression,  initial  follow-up MRI at 1 
year or at the onset of new symptoms together with continued surveil-
lance for at least 5 years has been proposed.6,13

Spontaneous  RCC  regression  is  hypothesized  to  take  place 
through  several  possible  mechanisms:  1)  cystic  fluid  reabsorption 
into the surrounding blood vessels, 2) cyst rupture and collapse, and 
3)  glucocorticoid  therapy  via  the  immunosuppressive  effect  of  the 
steroid.21 Apoplexy  is also hypothesized  to be a  rare mechanism of 
RCC involution, with a few case reports of patients with known RCC 
presenting with new acute headache and evidence of hemorrhage on 
imaging preceding cyst involution.13,25–27 There have been no studies 
looking  at  the  effects  of  lifestyle modifications  such  as weight  loss, 
nonsteroidal anti-inflammatory drug (NSAID) use, or nutrition on RCC 
behavior.

Recognizing the possibility of cyst regression is critical, especially 
in patients scheduled  for surgery.  In all  three patients  in our cohort, 
the regression was noted on neuronavigation imaging performed the 
morning of the scheduled surgery, prompting cancellation of the case 
and outpatient follow-up. Therefore, we advocate performing updated 
imaging  immediately  preceding  surgical  intervention,  especially  in 
patients in whom symptoms have shown signs of improvement.

This study is limited by the retrospective nature of the systematic 
review and  the  low number of patients and events  reported. Details 
regarding  cyst  characteristics  and  patient  symptoms  were  sparse, 
leading  to minimal  analysis  of  these  factors  in  the  context  of  RCC 
regression. In addition, most of the reported literature comprised case 
reports  or  small  case  series,  with  few  large  observational  cohorts 
available for analysis. Selection and publication bias are other poten-
tial  limitations of  this work. Volumetric analysis may prove useful  in 
future  studies on  the natural  history of RCCs  to determine whether 
there is a correlation between cyst size and the likelihood of regres-
sion, stability, or progression. Other factors such as lifestyle modifica-
tions and the use of steroids or NSAIDs that may play a role in RCC 
behavior should also be considered in future cohorts. While there are 
many reports describing symptoms associated with RCCs, there is a 
paucity of data on the resolution of symptoms following RCC regres-
sion, especially regarding hormonal function.

Lessons
More  than  one-quarter  of  patients  with  conservatively  managed 

RCCs will experience spontaneous regression of the cyst at follow-up. 
The presence of headaches should not preclude conservative man-
agement for small RCCs without visual disturbance or endocrinopathy 
due to mass effect. Because the majority of RCCs will remain stable or 
shrink over time, patients without compressive symptoms or growing 
lesions can be monitored with serial imaging for a period of at least 5 
years unless new symptoms or growth occur.
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