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MR Imaging Findings of Rathke’s Cleft Cysts:
Significance of Intracystic Nodules

Woo Mok Byun, Oh Lyong Kim, and Dong sug Kim

BACKGROUND AND PURPOSE: Rathke’s cleft cysts often may be difficult to differentiate
from other intrasellar or suprasellar masses on radiologic studies. The purpose of this study
was to describe the significance of intracystic nodules, a diagnostic characteristic found in
Rathke’s cleft cysts, on MR images.

METHODS: A retrospective review of MR studies was conducted for 13 patients who, after
pathologic analysis, were diagnosed as having Rathke’s cleft cyst. These patients underwent
unenhanced and contrast-enhanced T1- and T2-weighted axial and coronal spin-echo sequential
imaging. The signal intensity and incidence of the intracystic nodules on T1- and T2-weighted
images were analyzed. The signal intensity of the nodule was compared with that of white
matter and surrounding cyst fluid. The signal intensity of cyst fluid was compared with the
intraoperative appearance of the cyst fluid. Biochemical and pathologic analyses of the intra-
cystic nodules were conducted in two cases.

RESULTS: An intracystic nodule having high signal intensity on T1-weighted images and
low signal intensity on T2-weighted images was observed in 10 (77%) of the cases. At surgery,
intracystic nodules were yellow, waxy, solid masses. Pathologic analysis showed this nodule to
be a mucin clump. Biochemical analysis of the intracystic nodules showed cholesterol and
proteins as the main constituents. In the Rathke’s cleft cyst with intracystic nodules, cyst fluid
revealed low signal intensity to isointensity relative to the intensity of the nodules on T1-
weighted images, and isointensity to high signal intensity on T2-weighted images. Intracystic
nodules were clearly visible on T2-weighted images.

CONCLUSION: Because cyst fluid of Rathke’s cleft cysts shows variable intensities on MR
images, the specific diagnosis is often difficult when based on MR signal intensity values alone.
The presence of an intracystic nodule with characteristic signal intensities on MR images may
be indicative of the diagnosis of Rathke’s cleft cyst.

Rathke’s cleft cysts are congenital, non-neoplastic
sellar and suprasellar cysts derived from remnants
of Rathke’s pouch. These cysts are found during
routine autopsies in 13% to 22% of cases (1). With
the availability of CT and MR imaging, these le-
sions are more commonly diagnosed preoperatively
or discovered incidentally. They are usually asymp-
tomatic because they are not large enough to cause
compression on surrounding structures. Symptoms,
when present, result from compression of optic chi-
asm, hypothalamus, or pituitary gland, and are in-
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distinguishable from those caused by other sellar
masses, such as craniopharyngioma or pituitary ad-
enoma. The treatment of symptomatic Rathke’s
cleft cyst differs from that of the more common
sellar masses. Cyst aspiration and partial removal
of Rathke’s cleft cyst is regarded to be sufficient,
and few recurrences have been reported. Preoper-
ative differential diagnosis between these lesions is
important for neurosurgeons when deciding the
most appropriate therapy (2, 3).

Although CT and MR imaging findings may be
helpful for differentiating these lesions from other
intrasellar/suprasellar diseases, radiologic findings
can be nonspecific, necessitating cyst wall biopsy
to attempt to obtain a more definite diagnosis.
There are several reports on MR findings of Rath-
ke’s cleft cysts. Most of them have described signal
intensities of fluid in cysts but not the significance
of intracystic nodules. In this article, we describe
the significance of intracystic nodules seen on MR
images in cases of Rathke’s cleft cysts.
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Clinical, MR imaging, and intraoperative findings in Rathke’s cleft cysts

Patients
No./Sex/Age C/C Size (mm) Location

Intracystic Nodule

T1-WI T2-WI

Enhancement

Nodule Cyst wall

Intraoperative
Findings of Cyst

Fluid

1/M/14
2/F/16
3/M/33
4/M/21
5/M/48
6/F/19
7/F/31
8/F/30
9/M/14

10/F/28
11/F/46
12/M/19
13/F/28

Visual disturbance
Headache
Headache
Seizure
Visual disturbance
Headache
Infertility
Headache
Headache
Headache
Headache
Visual disturbance
Headache

12 3 12
10 3 10
10 3 8
12 3 10
12 3 10
10 3 12
15 3 12
15 3 12
7 3 7
5 3 5

10 3 10
18 3 10
12 3 10

S 1 I
I
I
S 1 I
S 1 I
I
S 1 I
S 1 I
I
I
I
S 1 I
I

Absent
High
High
High
High
High
Absent
High
High
Absent
High
High
High

Low
Low
Low
Low
Low

Low
Low

Low
Low
Low

—
—
—
—
—
—
—
—
—
—
—
—
—

—
—
—
—
—
—
—
—
—
—
—
—
—

Clear mucoid
Serous
Yellowish mucoid
Clear mucoid
Clear mucoid
Darkish mucoid
Serous
Clear mucoid
Gray mucoid
Yellowish mucoid
Darkish mucoid
Clear mucoid
Yellowish serous

Note.—C/C, chief complaint; I, intrasellar; S 1 I, intrasellar and suprasellar; —, no enhancement.

Methods
We performed a retrospective analysis correlating MR im-

aging and pathologic findings of 13 patients with pathologi-
cally confirmed Rathke’s cleft cysts. There were seven female
and six male patients ranging in age from 14 to 48 years. MR
examinations were performed using 0.5-T (Gyroscan T5-II;
Philips, Best, Netherlands) and 1.5-T (Vision; Siemens, Eral-
ngen, Germany) imagers. Axial and coronal T1-weighted im-
ages (4002600/25230 [TR/TE]) were obtained before and af-
ter the administration of gadopentetate dimeglumine
(Magnevist; Schering, Berlin, Germany; 0.1 mmol/kg of body
weight). Axial and coronal T2-weighted images (200022500/
1002120) or turbo-T2-weighted images (300024000/
902100) were obtained before the administration of gadopen-
tetate dimeglumine. Section thickness was 3 mm, with inter-
section spacing of 0%. A matrix size of 256 3 256 with a 20-
to 24-cm field of view was used. Signal acquisitions were two.

The signal intensity and incidence of the intracystic nodules
on T1- and T2-weighted images were analyzed. The signal
intensity of the nodule was compared with that of white matter
and surrounding cyst fluid. The signal intensity of cyst fluid
was compared with the intraoperative appearance of the cyst
fluid. Biochemical and pathologic analyses of the intracystic
nodules were conducted in two cases.

Results
The results obtained from 13 patients with Rath-

ke’s cleft cysts are presented in Table 1. Clinical
symptoms were observed in all patients. These in-
cluded headache in eight patients, visual distur-
bance in three, infertility in one, and seizure in one.
All patients underwent trans-sphenoidal resection
of the Rathke’s cleft cysts. The diameters of the
Rathke’s cleft cysts ranged from 5 3 5 to 18 3 10 mm.
The location was intrasellar in seven patients and
intrasellar and suprasellar in six patients.

In 10 (77%) of the 13 patients with the Rathke’s
cleft cysts, an intracystic nodule was identified on
intraoperative-field and MR images. The nodules
appeared high in signal intensity relative to white
matter on T1-weighted images and low in signal in-
tensity on T2-weighted images (Fig 1). Relative to
the signal intensity of the nodules on the T1-weight-
ed images, cyst fluid revealed low signal intensity

in four cases and isointensity in the remaining six
cases. In all cases with intracystic nodules, the cyst
fluid appeared to have isointensity to high signal
intensity relative to the signal intensity of the nod-
ules on the T2-weighted images. Intracystic nodules
were clearly visible on the T2-weighted images.

Surgery revealed that the nodules were yellow,
waxy, solid masses. Although pathologic findings
of the intracystic nodules showed mucinous mass-
es, the presence of cholesterol and protein was con-
firmed by biochemical analysis.

Surgery also revealed that the cystic fluid of
Rathke’s cleft cyst was mucoid in 10 cases and se-
rous in three. Six of the cases with mucoid fluid
had cysts with high signal intensity relative to
white matter on T1-weighted images and variable
intensity (two low and four high) on T2-weighted
images. The remaining four cases had isointensity
to low signal intensity on T1-weighted images and
high signal intensity on T2-weighted images. Two
cases with serous cystic fluid had high signal in-
tensity on T1- and T2-weighted images. In another
case with serous fluid, the cyst fluid was isointense
to white matter on T1-weighted images and had
low signal intensity on T2-weighted images.

Discussion
Rathke’s cleft cysts are thought to arise from

failure of obliteration of the lumen of Rathke’s
pouch, which develops as a rostral outpouching of
the primitive oral cavity during the third or fourth
week of gestation. The epithelium of Rathke’s cleft
cyst is a vestige of Rathke’s pouch that is the pre-
cursor of the anterior lobe, intermediate lobe, and
pars tuberalis of the pituitary gland. A Rathke’s
pouch has an anterior and a posterior wall and a
central embryonic cleft. The anterior wall of the
pouch proliferates to form the anterior lobe of the
pituitary gland and the pars tuberalis; the posterior
wall becomes the pars intermedia. The residual lu-
men of the pouch is reduced to a narrow Rathke’s
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FIG 1. Patient 9. Rathke’s cleft cyst with intracystic nodule.
A, Nodule (long arrow) in the cyst shows high signal intensity. Cystic fluid (small arrow) shows low signal intensity on axial T1-weighted

image (600/25/2).
B, High signal intensity of surrounding fluid (long arrow) and low signal intensity of intracystic nodule (small arrow) are well delineated

on axial T2-weighted image (2300/120/2).

cleft, which generally regresses (4, 5). It is the per-
sistence and enlargement of this cleft that is said
to be the cause of the symptomatic Rathke’s cleft
cyst. Alternatively, other investigators have sug-
gested that Rathke’s cleft cyst originates directly
from neuroepithelial tissue, metaplasia of anterior
pituitary cells, or endoderm (6, 7).

The wall of the embryonic cleft is histologically
similar to the wall of the single cell–layered Rath-
ke’s cleft cysts. Both are typically lined by a single
cell layer of epithelium that is frequently ciliated
and often contains goblet cells. Typical pathologic
findings of Rathke’s cleft cysts are tall, well-differ-
entiated, columnar epithelium with ciliated and
goblet cells, but frequently this classic lesion is al-
tered by the presence of squamous metaplasia (8).

In general, Rathke’s cleft cysts are less than 3 mm
in diameter and are usually asymptomatic. Asymp-
tomatic Rathke’s cleft cysts are present in 13% to
22% of pituitary glands randomly examined at au-
topsy (1). Symptomatic Rathke’s cleft cysts are un-
common. These cysts can enlarge and cause symp-
toms secondary to compression of the pituitary
gland, pituitary stalk, or hypothalamus. The most
common clinical manifestations of enlarged cysts
include hypopituitarism, diabetes insipidus, visual
disturbance, and headache (9). Ross et al (10) re-
ported on data obtained from 43 patients with Rath-
ke’s cleft cyst treated by one neurosurgeon. They
noted that headache is the most common symptom
and that galactorrhea, visual field loss, and hypo-
pituitarism are the next most common signs. The
most common symptom in our study was headache.

Rathke’s cleft cysts are often difficult to distin-
guish from cystic craniopharyngiomas or cystic pi-
tuitary adenomas on radiologic studies. Hua et al
(11) analyzed the MR imaging features in nine
cases of surgically confirmed non-neoplastic intra-
and suprasellar cysts, such as Rathke’s cleft cysts,
and compared them with 17 cases of craniophar-

yngiomas and 12 of cystic pituitary adenomas.
They concluded that the signal intensity of the cys-
tic fluid did not help in distinguishing non-neo-
plastic cysts from cystic neoplasms, but enhance-
ment of the wall of a cystic neoplasm on
contrast-enhanced MR images played an essential
role in differentiating neoplastic from non-neoplas-
tic cysts. Nonetheless, non-neoplastic cysts such as
Rathke’s cleft cysts are often surrounded by the en-
hancing normal pituitary gland, thus mimicking
wall enhancement. Rapid enhancement during the
early phase of the administration of contrast ma-
terial (dynamic studies) may help to avoid confu-
sion between the normal pituitary tissue and cyst
wall enhancement (11).

Ahmadi et al (12) reported that biochemical
analysis of cystic fluid in craniopharyngiomas in
10 patients was performed to correlate signal in-
tensity on T1-weighted MR images. They stated
that high or low signal intensity of cystic fluid on
T1-weighted images depends on the concentration
of cystic fluid composition, such as protein, cho-
lesterol, and triglyceride. Signal intensity of cyst
fluid in our study of 13 patients was variable and
not diagnostic. Because the cyst fluid of Rathke’s
cleft cyst, cystic craniopharyngioma, and cystic pi-
tuitary adenoma shows variable signal intensities
on MR images, the diagnosis of Rathke’s cleft cyst
is not possible based on signal intensity of cyst
fluid on MR images alone.

In our study, intracystic nodules were frequently
found in Rathke’s cleft cysts. In some cases, how-
ever, signal intensities of cyst fluid relative to in-
tracystic nodules are similar, often making the de-
tection of the intracystic nodule difficult. Therefore,
most articles have overlooked the significance of
the intracystic nodules in Rathke’s cleft cysts.

In our results, 10 of the 13 Rathke’s cleft cysts
contained intracystic nodules, which showed high
signal intensity on T1-weighted images and low sig-
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nal intensity on T2-weighted images. In all cases,
the surrounding cystic fluid had isointensity to low
signal intensity relative to the intracystic nodules on
T1-weighted images. Therefore, the detection of the
intracystic nodules on T1-weighted images was of-
ten difficult. Because most of the intracystic nodules
reveal low signal intensity relative to that of sur-
rounding cystic fluid on T2-weighted images, intra-
cystic nodules were well defined on T2-weighted
images, especially in cases in which the cyst fluid
was high in signal intensity on T1-weighted images.
Enhancement of the cyst wall on contrast-enhanced
MR images was not shown. Also, intracystic nod-
ules and their margins were not enhanced.

The nodules in craniopharyngiomas are also
common. Although typical craniopharyngioma is a
lobulated, well-delineated, cystic mass with a mural
nodule, the nodules of craniopharyngioma are hy-
pointense on T1-weighted images, are hyperintense
on T2-weighted images, and enhance strongly but
heterogeneously after the administration of contrast
material (13, 14). Therefore, the presence of an in-
tracystic nodule with characteristic signal intensi-
ties on MR images may be indicative of the diag-
nosis of Rathke’s cleft cyst.

Sumida et al (15) reported that intracystic nodules
were found in three of the 18 patients with Rathke’s
cleft cysts, but they did not conduct biochemical
analysis of the intracystic nodules. Kuwahara et al
(16) reported a case of Rathke’s cleft cyst with a
moving mass in the cyst. They described that a
brownish globular mass, 6 mm in diameter, existed
within the cyst without connection to the surround-
ing tissue. In our study, intracystic nodules freely
floated without connection by any membrane.

Kucharczyk et al (17) reported that three of the
seven cases had a solid waxy component that was
adherent to the cyst wall. They stated that patho-
logic studies showed an epithelial-lined cyst con-
taining acellular proteinaceous material with a
white nodule of adherent solid tissue that repre-
sented desquamated cellular debris. Biochemical
analysis of cyst content was performed by Nemoto
et al (18), who suggested that cholesterol is not
hyperintense on T1-weighted images, whereas mu-
copolysaccharide is. Hayashi et al (19) analyzed the
cyst fluid of five Rathke’s cleft cysts by conducting
biochemical analysis. The main constituents of cyst
fluid were protein and cholesterol. They suggested
that shortened T1 relaxation times depended on the
very high protein concentrations in the cysts rather
than on the cholesterol levels.

In our study, intracystic nodules appeared as mu-
cinous material on histologic examination and as
cholesterol and protein on biochemical analysis.
Therefore, we suggest that the nodule is a concre-
tion of material within the cyst and that the amount
of protein in intracystic nodules influences MR sig-
nal intensity.

Conclusion
Rathke’s cleft cysts are approached surgically in

a manner different from that used for sellar and

juxtasellar tumors, such as pituitary adenomas and
craniopharyngiomas. Preoperative differential di-
agnosis between these lesions is important for neu-
rosurgeons when deciding the most appropriate
therapy. Because cyst fluid of Rathke’s cleft cysts
shows variable intensities on MR images, the di-
agnosis is often difficult when based on MR signal
intensity values alone. An intracystic nodule in
Rathke’s cleft cyst is not uncommon. Detection of
intracystic nodules with characteristic signal inten-
sities on MR images, such as high signal intensity
on T1-weighted images and low signal intensity on
T2-weighted images, may be a diagnostic indicator
of Rathke’s cleft cyst.
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