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A 28-year-old female presented with Rathke's cleft cysts (RCC) manifesting as primary amenorrhea and no development of
secondary sexual characteristics. She had no symptoms of headache, visual disturbance, anosmia or galactorrhea.. The endocrinologic
study demonstrated partial hypopituitarism. Magnetic resonance imaging revealed about 1.5 cm sized sellar and suprasellar cystic
tumor, extending into the pituitary stalk. Its tentative diagnosis was benign pituitary cystic tumor, such as RCC. She underwent surgery
by a transsphenoidal approach. Histological examination revealed a ciliated columnar epithelium those consistent with RCC. RCC is
rarely symptomatic, but mechanical compression by the cyst or inflammation itself causes headache, visual field defects, or symptoms

of pituitary dysfunction. The present case shows that RCC may manifest as hypogonadotropic hypogonadism.
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Rathke's cleft cysts (RCC) are intrasellar or suprasellar cysts de-
rived from the remnants of Rathke's pouch in the intermediate
lobe region of the pituitary gland [1,2]. They are lined by a single
layer of ciliated cuboidal or columnar epithelium including cilia
and goblet cells, which secrete mucus into the cyst [3]. RCC are
relatively common and have been found in up to 13-22% in au-
topsies [4]. Although RCC are usually asymptomatic, they some-
times grow large enough to compress the surrounding structure
and become symptomatic [5]. RCC manifest as headache, visual
impairment or pituitary dysfunction [2,3]. We report a case of RCC
manifesting as primary amenorrhea.

Case Report

In November 2008, a 28-year-old female visited the gynecology
clinic of CHA Bundang Medical Center for the evaluation of pri-
mary amenorrhea. Four years before this visit, she had presented
other university hospital, complaining of primary amenorrhea
and no development of breast and pubic hair. At that time the
endocrine studies had represented low levels of estradiol (10 ng/
mL), luteinizing hormone (LH, 1.5 mIU/mL) and follicle stimulating
hormone (FSH, 2.4 mlU/mL), indicating hypogonadotropic hypo-
gonadism. Based on this result, she had undergone the hormone
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replacement therapy (estradiol valerate 2 mg and cyproterone 1
mg) and came to have withdrawal bleeding and the development
of breast and pubic hair.

When she visited our clinic, she had no symptoms of headache,
visual disturbance, anosmia or galactorrhea. The main findings on
examination were as follows: height 152 cm, weight 42 kg. Her
blood pressure was 100/60 mm Hg and pulse rate was 76/min.
The breast development was Tanner stage 4 and the pubic hair de-
velopment was Tanner stage 2. The external genitalia looked estro-
genized. Gynecological sonography showed atrophied uterus and
small right ovary (uterus, 2.0x5.3 cm; right ovary, 1.6x1.2 cm).
The left ovary was not seen. Blood chemistry showed no abnormal
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Table 1. Anterior pituitary function test (preoperative)

. . Insulin LHRH
Time (min) =
Cortisol (ug/dL) GH (ng/mL) FSH (mIU/mL) LH (mIU/mL)
0 8.38 4.7 5.07 2.64
30 10.29 2.7 9.30 8.94
60 19.37 2.8 11.21 10.08
120 12.83 1.0 12.79 9.87

LHRH, luteinizing hormone releasing hormone; GH, growth hormone; FSH, follicle stimulating hormone; LH, luteinizing hormone.

Fig. 1. Coronal

findings. Laboratory tests showed normal thyroid function (thyroid
stimulating hormone [TSH] 3.39 ulU/mL, free T4 1.08 ng/dL). An-
terior pituitary function was investigated with a set of two tests
with insulin and luteinizing hormone releasing hormone (LHRH)
(Table 1). Although insulin-induced hypoglycemia increased serum
cortisol level, it failed to increase growth hormone (GH) level. FSH
and LH responses to LHRH were impaired [6,7].

Magnetic resonance imaging (MRI) revealed about 1.5 cm sized
sellar and suprasellar cystic tumor, extending into stalk without
any solid portion (Fig. 1). The normal pituitary gland was com-
pressed peripherally and small in volume. The normal T1 high sig-
nal in posterior lobe was not definite. Its tentative diagnosis was
benign pituitary cystic tumor, such as RCC.

In July 2009, she was admitted to the department of neurosurgery
of CHA Bundang Medical Center for the operation. On admission,
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(A) and transverse (B) T2-weighted magnetic resonance imaging demonstrating sellar and suprasellar cystic tumor extending into stalk.

the neurologic examination was done but particular pathologic
findings were not observed. The navigator assisted surgery was
performed via the transsphenoidal approach. Yellowish brown col-
ored, fragile tumor was removed out with suction and curettage.
The wall of the tumor was excised. Histological examination con-
firmed RCC, a ciliated columnar epithelium lined cyst (Fig. 2). The
postoperative MRI revealed sellar portion of RCC was removed,
but suprasellar portion was remained.

She was discharged without postoperative complications and sub-
sequently treated as an out-patient. She didn’t get menses in five
months after the operation yet. Therefore, she restarted to take the
hormone replacement therapy and calcium + vitamin-D replace-
ment. The endocrinologic study demonstrated partial hypopituita-
rism. Anterior pituitary function was investigated postoperatively
(Table 2). FSH and LH responses to LHRH were still impaired and
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Table 2. Anterior pituitary function test (postoperative)

. . TRH Insulin LHRH
Time (min) =
TSH (ulU/mL) Cortisol (ug/dL) GH (ng/mL) FSH (mIU/mL) LH (mIU/mL)
0 0.03 11.48 0.43 1.76 0.51
30 0.1 10.00 0.48 2.87 1.63
60 0.09 22.51 0.47 3.91 2.13
120 0.07 18.52 1.36 4.31 2.15

TRH, thyrotropin releasing hormone; LHRH, luteinizing hormone releasing hormone; TSH, thyroid stimulating hormone; GH, growth hormone; FSH, fol-

licle stimulating hormone; LH, luteinizing hormone.

nar cells (H&E, x200).

TSH response to thyrotropin releasing hormone was impaired too.
The thyroid function test showed secondary hypothyroidism (TSH
0.03 ulU/mL, free T4 0.81 ng/dL). Therefore, she was given syn-
throid 0.05 mg daily. And she plans to take the ovulation induc-
tion in the infertility department of CHA Bundang Medical Center
soon.

Discussion

RCC shows few symptoms with the size of less than 1 cm. How-
ever, when it grows more than 1 cm or inflammatory changes de-
velop, various symptoms may occur [8]. Mechanical compression
of the pituitary gland by the cyst, as well as inflammation itself,
may play a major role in causing pituitary dysfunction in RCC pa-
tients [8]. The persisting inflammation reaction to ruptured RCC
fluid contents induces significant interstitial fibrosis and atrophy of
pituitary gland. The reserve of the pituitary gland decreases, result-
ing in an empty sella filled with necrotic tissue in the final stages
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[3,4]. In small number of studies, the hypopituitarism was found in
39-100% of patients with RCC [8-10].

The prevalent endocrine symptoms in RCC patients were impo-
tence or diminished libido (67%), amenorrhea or oligomenor-
rhea (48%), hyperprolactinemia (46%), galactorrhea (35%), and
reduced secondary sex features (23%) [9]. Yoshida et al. [11]
reported that the mean age of the patients was 38 years old, and
the highest frequency was in the fifth decade with marked female
preponderance. Endocrinological presentation of RCC, such as
amenorrhea, is thought to be the major cause of marked female
preponderance [6,8]. Mukherjee et al. [1] presented the details
of 12 patients with RCC. One of them presented with headache,
galactorrhea, and oligomenorrhea. Serum prolactin was elevated.
Hyperprolactinemia is considered to be induced as a result of a
compressed or infiltrated pituitary stalk. Hong et al. [12] reported
a case about 43-year-old woman with visual disturbance and
oligomenorrhea. Roncaroli et al. [13] presented a 37-year-old
woman with a 3-year-history of headache and amenorrhea caused
by ruptured RCC. She had experienced normal sexual maturation,
and her medical history was unremarkable.

Surgical treatment is generally recommended for the symptomatic
RCC. Simple drainage and partial excision of the cyst wall is the
treatment of choice [6,7]. Generally, the prognosis after surgery
seems to be good even though the cyst recurs in some cases [6].
Most (64-100%) of RCC patients had improvement of amenor-
rhea, galactorrhea, and oligomenorrhea after surgical treatment
[8,9]. Therefore, the surgical treatment is recommended even
when the patient has only mild symptoms or signs, including
pituitary dysfunction [8]. In this case, however, the patient didn't
get menses in five months after the operation yet. FSH and LH
responses to LHRH were persistently impaired postoperatively.
Of note, the postoperative MRI revealed the remnant of RCC in
suprasellar area. This portion of RCC might be the cause of her
persistent amenorrhea and hypogonadotropic hypogonadism.
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Nevertheless, it is also possible that the mechanical compression
by the cyst or inflammation caused irreversible functional change
of pituitary gland before surgical treatment. The postoperative
thyroid function test showed secondary hypothyroidism though
the preoperative one was normal. The progressive change after
the initial evaluation and or the surgical damage may cause sec-
ondary hypothyroidism though it was normal at initial test. This is
a very rare case of RCC causing primary amenorrhea and delayed
puberty.

References

1. Mukherjee JJ, Islam N, Kaltsas G, Lowe DG, Charlesworth M,
Afshar F, et al. Clinical, radiological and pathological features
of patients with Rathke's cleft cysts: tumors that may recur. J
Clin Endocrinol Metab 1997;82:2357-62.

2. Miyajima Y, Oka H, Utsuki S, Kondo K, Sato K, Fujii K. Symp-
tomatic Rathke's cleft cyst with cavernous sinus syndrome.
Neurol Med Chir (Tokyo) 2007;47:576-8.

3. Ogawa Y, Tominaga T, lkeda H. Clinicopathological and endo-
crinological study of Rathke's cleft cyst manifesting as hypo-
natremia. Neurol Med Chir (Tokyo) 2007;47:58-63.

4. Schittenhelm J, Beschorner R, Psaras T, Capper D, Nagele T,
Meyermann R, et al. Rathke's cleft cyst rupture as potential
initial event of a secondary perifocal lymphocytic hypophysitis:
proposal of an unusual pathogenetic event and review of the
literature. Neurosurg Rev 2008;31:157-63.

5. Tanaka T, Oka H, Kawano N, Kobayashi I, Saegusa H, Fujii K.
Juvenile symptomatic Rathke's cleft cyst--case report. Neurol
Med Chir (Tokyo) 1998;38:578-81.

6. Elias AN, Valenta LJ. A combined anterior pituitary stimula-
tion test: experience with 285 individuals. J Natl Med Assoc
1987;79:1185-97.

7. Mortimer CH, Yeo T. Gonadotrophin-releasing hormone. J Clin
Pathol Suppl (Assoc Clin Pathol) 1976;7:46-54.

8. Equchi K, Uozumi T, Arita K, Kurisu K, Yano T, Sumida M, et al.
Pituitary function in patients with Rathke’s cleft cyst: signifi-
cance of surgical management. Endocr J 1994;41:535-40.

9. Shin JL, Asa SL, Woodhouse LJ, Smyth HS, Ezzat S. Cystic le-
sions of the pituitary: clinicopathological features distinguish-
ing craniopharyngioma, Rathke's cleft cyst, and arachnoid
cyst. J Clin Endocrinol Metab 1999;84:3972-82.

. Voelker JL, Campbell RL, Muller J. Clinical, radiographic, and
pathological features of symptomatic Rathke's cleft cysts. J
Neurosurg 1991;74:535-44,

. Yoshida J, Kobayashi T, Kageyama N, Kanzaki M. Symptomatic
Rathke’s cleft cyst. Morphological study with light and elec-
tron microscopy and tissue culture. J Neurosurg 1977;47:451-8.

. Hong SH, Gwak HS, Jung HW. Recurrent sympomatic Rathke's
cleft cyst: case report and review of the literature. J Korean
Neurosurg Soc 2000;29:286-90.

. Roncaroli F, Bacci A, Frank G, Calbucci F. Granulomatous hy-
pophysitis caused by a ruptured intrasellar Rathke's cleft cyst:
report of a case and review of the literature. Neurosurgery
1998;43:146-9.

AAHBG2 Eotra SN 7|EctH oY LR =2 JR0f &V |= oz =2 =804 AF Hol, Hoteal s £ &
S LTIC) o 24M| 0140] B R0 Okt & Lel0] O H= AE F4=2 WHGIR Bite U2H] gAY 225 Lot
THMEIES 20| UNCH APV [STSHM ¢ HR0| gE0] EH a5 AL SAHEIO= TITHUULE Ol gAY
Esas dAWIsKorsez delel 2tAA 289 £ S|2 Bhske Hio|t,

SHE0: 2AANBE, FEE ML= 2R AT ISH6S
54 WWW.KJOG.ORG




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


