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Purpose of review
Rathke's cleft cysts arise from embryonic remnants of 
Rathke's cleft. The purpose of this paper is to review the 
current knowledge pertaining to Rathke's cleft cysts. 
Recent studies regarding the management of Rathke's cleft 
cysts are also discussed.
Recent findings
Rathke's cleft cysts generally exhibit a benign clinical 
course. Magnetic resonance imaging is the diagnostic 
imaging study of choice. Although the most consistent sign 
to differentiate Rathke's cleft cysts is the lack of 
enhancement of the cyst wall on contrast-enhanced 
magnetic resonance images, the presence of an intracystic 
nodule of low signal intensity on T2-weighted images and 
possibly high signal intensity on T1-weighted images is 
highly characteristic of Rathke's cleft cysts. Surgical 
management is the treatment for symptomatic Rathke's 
cleft cysts, although asymptomatic lesions may be followed  
conservatively. Drainage of the cyst contents is the primary 
goal of surgery; aggressive total resection of the cyst wall, 
however, may be associated with greater endocrine 
morbidity. Recurrence may be more common than 
previously noted when a longer follow-up period is 
observed.
Summary
Incidental Rathke's cleft cysts may be followed with serial 
imaging. Symptomatic Rathke's cleft cysts are best 
removed via the transsphenoidal route. Extended 
postoperative follow-up is indicated in all patients.
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Introduction
Rathke’s cleft cysts (RCCs) are non-neoplastic cysts that 
arise from glandular rests of Rathke’s cleft in the area of 
the intermediate lobe of the pituitary gland. Commonly 
found at autopsy on a microscopic scale, 80% of RCCs 
occur at the interface between the anterior and posterior 
lobes o f the pituitary [1]. RCCs can cause visual or 
endocrine disorders when their mass compresses the 
visual apparatus, pituitary gland, or hypothalamus.

Embryology
T h e  most common theory about the origin of RCCs is 
that they develop from embryonic remnants of Rathke’s 
pouch. It is thought that during the third or fourth week 
of gestation a rostral outpouching of the ectodermal 
primitive oral cavity meets a downward projection from 
the neuroectodermal diencephalon. Together, these 
structures give rise to the anterior lobe, pars tuberalis, 
and pars intermedia of the pituitary gland [2,3]. Rathke’s 
pouch is created by the development of the adenohypo­
physis and neurohypophysis in the region of the pars 
intermedia. If  this pouch fails to regress and enlarges with 
fluid, it becomes a symptomatic RCC. Other theories 
have been proposed to explain the development of these 
lesions, including an endodermal rather than an ectoder­
mal origin [4 -6 ] or reverse metaplasia of pituitary cells 
[7,8].

Pathology
RCCs consist of a single or pseudostratified epithelium 
with an underlying layer of connective tissue. T h e  cell 
composition of the epithelium may include ciliated, 
goblet, squamous, and basal cells [6]. RCCs are classified 
pathologically as a distinct category among other cystic- 
epithelial lesions, including dermoid cysts, epidermoid 
cysts, and craniopharyngiomas.

Relationship between symptomatic Rathke’s cleft cyst 
and craniopharyngioma
RCCs often cannot be distinguished radiographically 
from craniopharyngioma and other intrasellar cysts, and 
microscopic diagnosis can be difficult. As a result, 
Harrison et al. [2] suggested that these cysts are best 
viewed as a continuum of epithelial-lined cystic lesions. 
Harrison et al. [2] detailed the histology of each of these 
intrasellar cysts separately, and also found substantial 
overlap of characteristics in their cases and in the litera­
ture; however, their descriptions o f the surgical outcomes 
were limited. We recently published [9**] a large series of 
patients with 5-year follow-up in which we suggested that
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the closer relationship between craniopharyngioma and 
RCC proposed by Harrison and colleagues [2] was sup­
ported by our recurrence results. O f the 38 patients in our 
study with a diagnosis of squamous metaplasia, 12 (32%) 
experienced a recurrence, supporting the theory that 
RCCs with squamous metaplasia represent a more 
aggressive pathological entity that may approach the 
natural history of craniopharyngioma.

Radiographic evaluation
Intrasellar cyst differential diagnosis includes epithelial 
cyst, epidermoid cyst, dermoid cyst, RCC, and craniophar­
yngioma. Magnetic resonance imaging (M RI) is the diag­
nostic study of choice in diagnosing RCCs; however, the 
signal intensity is often extremely variable on T I  and T 2- 
weighted imaging, the location of the cyst may not be 
consistent, and overall no single, unique, or consistent 
pathognomonic sign can be identified [10-12]. Further­
more, as indicated above, RCCs may appear similar to 
other cystic sellar and suprasellar lesions such as cranio­
pharyngiomas and pituitary adenomas. Various signs that 
may differentiate RCCs from other lesions include smooth 
contours, the lack of a cyst wall or extracystic solid com­
ponent, the absence of calcification, homogeneous attenu­
ation, and the absence of enhancement [1 ,10-19],

T h e  most consistent sign to differentiate RCCs from 
cystic pituitary adenomas and craniopharyngiomas that 
lack an associated solid lesion is the enhancement charac­
teristics of the cyst wall on contrast-enhanced M RI. 
RCCs do not generally enhance, whereas the other 
lesions invariably have enhancement o f their walls. 
Although RCCs can appear to have enhancement, this 
is actually caused by enhancement of the adjacent normal

pituitary gland. Dynamic pituitary studies, however, will 
clearly differentiate enhancement of the normal pituitary 
that occurs early after contrast administration from cyst 
wall enhancement that occurs after enhancement of the 
pituitary.

Another sign that can be used to confirm the diagnosis of 
RCC is the presence of an intracystic nodule, which 
may be visible in some cases of RCCs (Fig. 1) [20**]. 
T h is nodule is consistently low signal intensity on T 2 - 
weighted images, and may have high signal intensity on 
Tl-w eighted  images. A nodule has been associated with a 
pathologically confirmed RCC in 17, 43, and 11% o f cases 
described in three series in the literature [13,21,22]. In a 
recent publication. Binning et al. [20**] found that an 
intracystic nodule was demonstrated in 40% of patients 
with a tissue-confirmed diagnosis of RCC and in 47% of 
patients diagnosed radiographically. At surgery, the waxy, 
solid nodules were floating freely without a connection by 
any membrane. A pathological evaluation demonstrated 
a mucinous epithelial-lined cyst containing acellular 
proteinaceous material with a white nodule of adherent 
soft tissue that represents cellular debris. Biochemical 
studies demonstrated that the nodules consisted of 
cholesterol and protein.

Although the intracystic nodule with its characteristic 
imaging qualities is unique to RCCs, nodules may also 
occur with craniopharyngiomas. In contrast to RCCs, 
craniopharyngiomas typically have a well-defined cystic 
mass with a mural nodule, which is characteristically 
hypointense on Tl-w eighted  images and hyperintense 
on T2-weighted images, and strongly enhances hetero­
geneously with contrast [23],

Figure 1 MRI appearance of intracystic nodule in Rathke’s cleft cyst

Magnetic resonance imaging of a tissue-confirmed Rathke’s cleft cyst with a nodule in the posterior aspect of the cyst (arrow in inset) that displays high 
signal intensity on T1-weighted imaging (a) and low signal intensity on T2-weighted imaging (b). From Binning et al. [2 0 "] with permission.
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Surgical management: incidental Rathke’s 
cleft cysts
RGGs are becoming a more common incidental finding as 
neuroimaging is used more often for the evaluation of 
other conditions; however, these lesions are usually 
benign and require only conservative management. In 
their recent survey, Sanno et al. [24] found that only 
5.4% of RGGs increased in size during follow-up. Our 
experience supports the assertion that growth of these 
small, incidental RGGs may occur, but a course of 
conservative observation is warranted. We found that 
69% of patients with an incidental finding of cyst demon­
strated no growth for up to 9 years [9**]. It is our practice 
to follow all incidental presumptive RGGs with serial 
M R I studies over a 5-year period to determine the 
growth behavior of the cyst. Small lesions that do not 
change over this interval are then discontinued from 
follow-up. M RI-detected recurrence can also be followed 
with serial imaging alone if no growth progression is 
observed.

Surgical management: symptomatic Rathke’s 
cleft cysts
Surgical resection of RGGs generally improves endocrine 
and visual function [25], but aggressive resection can 
result in postoperative endocrine dysfunction. T h e  pre­

Figure 2 Endonasal transsphenoidal approach

This approach is the standard for the drainage of Rathke’s cleft cyst, and 
is usually performed through one nostril and with the aid of a microscope 
or endoscope. From Liu et al. [28] with permission.

ferred method for draining an RGG is via the transnasal- 
transsphenoidal route (Fig. 2) [26-28], with the use of an 
operative microscope or endoscope.

There exists some difference in opinion as to what the 
goals of surgery should be with respect to the aggressive­
ness of the attempted removal of the cyst wall. In 1966, 
Fager and Garter [29] advised full evacuation of the 
contents of the cyst and substantial resection of the cyst 
wall, and this has become the most common treatment 
[30,31]. Ross et al. [3] later advocated the use of cauter­
ization of the cyst wall and application of absolute alcohol 
if  the subarachnoid space was not violated, in an attempt 
to kill the cellular wall of the cyst and thus potentially 
decrease recurrence. No complications were reported in 
two series with a total of 115 patients who underwent this 
technique [3,9**]; however, blindness, anosmia, and 
partial third nerve damage were reported in a patient 
who underwent four surgeries for recurrent RGGs when 
the subarachnoid membrane was violated and the alcohol 
mixed with the cerebrospinal fluid [32].

Aggressive surgical resection of the RGG wall can result 
in postoperative endocrine dysfunction, most commonly 
diabetes insipidus. In our study [9**], 22 cases of diabetes 
insipidus developed in patients in whom it was not 
present preoperatively. In our experience, radical resec­
tion of the cyst wall was associated with higher endocrine 
morbidity: nearly half of the patients undergoing radical 
resection in our series (14/33) developed diabetes insi­
pidus postoperatively, whereas only 9% of those patients 
who underwent non-radical resection developed dia­
betes insipidus. Similarly, postoperative hypogonadism 
was more common after radical resection than after less 
radical resection (6 versus 2.5%).

Outcome
Although incidental asymptomatic lesions with imaging 
consistent with RGG can be followed conservatively, 
symptomatic RGGs are most successfully managed 
surgically. Improvements in headache, visual field defect, 
visual acuity, hyperprolactinemia, and am enorrhea- 
galactorrhea syndrome have been reported. Our data also 
show that preoperative hypopituitarism also improved 
after the removal of RGGs [9**]. This improvement 
was most impressive in growth hormone-deficient and 
hypogonadal patients, but was also observed in hypo- 
cortisolemic patients, whereas no improvement was 
seen in the eight patients with preoperative hypothyr­
oidism. Diabetes insipidus has also generally failed to 
improve.

After surgical drainage, M R I scans with 2 -3 -m m  spacing 
should be obtained in all patients at 3 months. Repeat 
M R I scans should be performed annually for 5 years, and 
approximately every 2 years thereafter.
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Recurrence
Recurrence of symptomatic RCC has been variously esti­
mated at between 0 and 33% [3,31,33-37], In a study of 53 
patients at three different institutions treated with various 
approaches [36], the authors reported an 11% recurrence 
rate. One study retrospectively reviewed 16 cases of RCC 
without recurrence, but did not include follow-up time 
[33]. Our series [9**] revealed an 18% recurrence rate in 
patients having at least a 5-year follow-up. Longer follow- 
up does seem to be associated with a greater reported 
recurrence rate, suggesting that recurrence may not be 
quite as rare as has previously been assumed.

W e found that less radical resection was not associated 
with a greater rate of recurrence, but rather that squamous 
metaplasia of the cyst wall and the use of a fat and fascial 
graft during surgery were more highly associated with 
recurrences [9**]. As a result of the high complication 
rates associated with radical resection, the improved 
endocrinological complication rates for less radical resec­
tion, and the lack of correlation between radical resection 
and a decreased recurrence rate, it appears that total 
resection of the wall may not be the optimal treatment 
for symptomatic RCCs.

Conclusion
RCCs are cystic lesions that originate embryologically as 
a remnant of the cleft in the region of the pars intermedia. 
Differentiation of RCCs from other intra and suprasellar 
cystic lesions is based on M R I characteristics, a lack of 
enhancement of the cyst wall, and the presence of 
intracystic nodules. These nodules have consistent and 
characteristic signal intensities on M RI, and are thought 
to be diagnostic of RCC when present. RCCs generally 
exhibit a benign clinical course, and incidental lesions 
may be followed conservatively. Larger symptomatic 
lesions producing endocrinopathy from pituitary compro­
mise and visual loss are handled with transsphenoidal 
drainage of the cyst, usually with histological confir­
mation of the cyst wall. In most cases, endocrinopathy 
and visual symptoms improve, but depending on the 
severity may not normalize. Postoperatively, all patients 
are monitored carefully for potential recurrence of the 
cyst over an extended (greater than 10-year) period.

Acknowledgements
Portions of this manuscript were adapted from Aho et al. [9 "] and 
Binning el al. [20"]. The authors would like to thank Kristin Kraus for 
editorial assistance in preparing the paper for publication.

References and recommended reading
Papers of particular interest, published within the annual period of review, have 
been highlighted as:
• of special interest 
•• of outstanding interest
Additional references related to this topic can also be found in the Current 
World Literature section in this issue (p. 401).

1 Asari S, Ito T, Tsuchida S, et al. MR appearance and cyst content of Rathke 
cleft cysts. J Comput Assist Tomogr 1990; 14:532-535.

2 Harrison MJ, Morgello S, Post KD. Epithelial cystic lesions of the sellar and 
paraseiiar region: a continuum of ectodermal derivatives? J Neurosurg 1994; 
80:1018-1025.

3 Ross DA, Norman D, Wilson CB. Radiologic characteristics and results of 
surgical management of Rathke's cysts in 43 patients. Neurosurgery 1992; 
30:1 73-178; discussion 178-179.

4 Hirano A, Ghatak NR. The fine structure of colloid cysts of the third ventricle. 
J Neuropathol Exp Neurol 1974; 33:333-341.

5 Ikeda H, Yoshimoto T. Ciinicopathoiogicai study of Rathke’s cleft cysts. Clin 
Neuropathol 2002; 21:82-91.

6 Matsushima T, Fukui M, Ohta M, et al. Ciliated and goblet cells in craniophar­
yngioma. Light and electron microscopic studies at surgery and autopsy. Acta 
Neuropathol (Berl) 1980; 50:199-205.

7 Naiken VS, Tellem M, Meranze DR. Pituitary cyst of Rathke's cleft origin with 
hypopituitarism. J Neurosurg 1961; 18:703-708.

8 Shanklin WM. The incidence and distribution of cilia in the human pituitary 
with a description of microfollicular cysts derived from Rathke's cleft. Acta 
Anat (Basel) 1951; 11:361 -382.

9 Aho CJ, Liu C, Zelman V, et al. Surgical outcomes in 118 patients with Rathke 
•• cleft cysts. J Neurosurg 2005; 102:189-193.
Endocrinological outcomes after surgical resection of RCCs. This study describes 
the largest group of patients who received operative intervention with the longest 
foiiow-up.
10 Brassier G, Morandi X, Tayiar E, et al. Rathke's cleft cysts: surgical-MRI 

correlation in 16 symptomatic cases. J Neuroradiol 1999; 26:162-171.
11 Christophe C, Flamant-Durand J, Hanquinet S, et al. MRI in seven cases of 

Rathke's cleft cyst in infants and children. Pediatr Radiol 1993; 23:79-82.
12 Naylor MF, Scheithauer BW, Forbes GS, et al. Rathke cleft cyst: CT, MR, and 

pathology of 23 cases. J Comput Assist Tomogr 1995; 19:853-859.
13 Kucharczyk W, Peck WW, Kelly WM, et al. Rathke cleft cysts: CT, MR 

imaging, and pathologic features. Radiology 1987; 165:491 -495.
14 Mnif N, Hamrouni A, Iffenecker C, et al. MRI in the diagnosis of Rathke's cleft 

cyst. J Radiol 2003; 84:699-704.
15 Nakasu Y, Isozumi T, Nakasu S, et al. Rathke's cleft cyst: computed tomo­

graphic scan and magnetic resonance imaging. Acta Neurochir (Wien) 1990; 
103:99-104.

16 Nemoto Y, Inoue Y, Fukuda T, et al. MR appearance of Rathke's cleft cysts. 
Neuroradiology 1988; 30:155-159.

17 Niwa J, Tanabe S, Ibayashi Y, et al. Ciinicopathoiogicai findings in sympto­
matic Rathke's cleft cyst: correlation between enhancement effects on MRI 
and histopathology of the cyst wall. No Shinkei Geka 1996; 24:125-133.

18 Oka H, Kawano N, Yagishita S, et al. Ciliated craniopharyngioma indicates 
histogenetic relationship to Rathke cleft epithelium. Clin Neuropathol 1997; 
16:103-106.

19 Saeki N, Sunami K, Sugaya Y, etal. MRI findings and clinical manifestations in 
Rathke’s cleft cyst. Acta Neurochir (Wien) 1999; 141:1055-1061.

20 B inning MJ, Gottfried ON, Osborn AG, et al. Rathke cleft cyst intracystic 
•• nodule: a characteristic magnetic resonance imaging finding. J Neurosurg

2005; 103:837-840.
This paper evaluates imaging traits unique to RCCs, with the characteristic 
intracystic nodule.
21 Byun WM, Kim OL, Kim D. MR imaging findings of Rathke's cleft cysts: sig­

nificance of intracystic nodules. AJNR Am J Neuroradiol 2000; 21:485-488.
22 Sumida M, Uozumi T, Mukada K, et al. Rathke cleft cysts: correlation of en­

hanced MR and surgical findings. AJNR Am J Neuroradiol 1994; 15:525-532.
23 Hald JK, Eldevik OP, Skalpe IO. Craniopharyngioma identification by CT and 

MR imaging at 1.5 T. Acta Radiol 1995; 36:142-147.
24 Sanno N, Oyama K, Tahara S, et al. A survey of pituitary incidentaloma in 

Japan. Eur J Endocrinol 2003; 149:123-127.
25 Isono M, Kamida T, Kobayashi H, et al. Clinical features of symptomatic 

Rathke’s cleft cyst. Clin Neurol Neurosurg 2001; 103:96-100.
26 Couldwell WT. Transsphenoidal and transcranial surgery for pituitary adeno­

mas. J Neurooncol 2004; 69:237-256.
27 Couldwell WT, Weiss MH. Transnasal transsphenoidal approach. In: Apuzzo 

MLJ, editor. Surgery of the third ventricle, edn 2. Philadelphia: Lippincott
Williams and Wilkins; 1998. pp. 553-574.

28 Liu K, Orlandi RR, Apfelbaum Rl, Couldwell WT. Novel closure technique for 
the endonasal transsphenoidal approach. Technical note. J Neurosurg 2004; 
100:161 -164.

29 Fager CA, Carter H. Intrasellar epithelial cysts. J Neurosurg 1966; 24:77-81.
30 Baskin DS, Wilson CB. Transsphenoidal treatment of nonneoplastic intra­

sellar cysts: a report of 38 cases. J Neurosurg 1984; 60:8-13.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Management of Rathke’s cleft cysts Couldwell and Weiss 355

31 Voelker JL, Campbell RL, Muller J. Clinical, radiographic, and pathological 
features of symptomatic Rathke’s cleft cysts. J Neurosurg 1991; 74:535-544.

32 Hsu HY, Piva A, Sadun AA. Devastating complications from alcohol cauter­
ization of recurrent Rathke cleft cyst. Case report. J Neurosurg 2004; 100:
1087-1090.

33 Kleinschmidt-DeMasters BK, Lillehei KO, Stears JC. The pathologic, surgical, 
and MR spectrum of Rathke cleft cysts. Surg Neurol 1995; 44:19-26; 
discussion 26-27.

34 Mukherjee JJ, Islam N, Kaltsas G, eta/. Clinical, radiological and pathological 
features of patients with Rathke’s cleft cysts: tumors that may recur. J Clin 
Endocrinol Metab 1997; 82:2357-2362.

35 el-Mahdy W, Powell M. Transsphenoidal management of 28 symptomatic 
Rathke’s cleft cysts, with special reference to visual and hormonal recovery. 
Neurosurgery 1998; 42:7-16; discussion 16-17.

36 Kim JE, Kim JH, Kim OL, eta/. Surgical treatment of symptomatic Rathke cleft 
cysts: clinical features and results with special attention to recurrence. 
J Neurosurg 2004; 100:33-40.

37 Shin JL, Asa SL, Woodhouse U, et a/. Cystic lesions of the pituitary: 
clinicopathological features distinguishing craniopharyngioma, Rathke’s 
cleft cyst, and arachnoid cyst. J Clin Endocrinol Metab 1999; 84:3972­
3982.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


