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Abstract: Pituitary adenoma (PA) concomitant with Rathke cleft cyst (RCC) is extremely rare. The risk of recurrence
of both PA and RCC necessitates post-operative follow-up. Here we describe a 22-year-old woman was admitted for
headache and hypopsia. Magnetic resonance imaging (MRI) revealed a sellar mass. During surgery, a small RCC
was incidentally found inside the PA. Both tumors were completely resected. Follow-up MRI 6 years later demon-
strated a sellar lesion and a following surgery were performed, during which an RCC was validated without evidence
of PA recurrence. This is the first report of the recurrence of PA concomitant with RCC 6 years after surgery, sug-
gesting that PA and concomitant RCC requires periodical post-operative follow-up. For recurrent tumors, especially
for symptomatic ones, a second surgery is needed. During the surgery, lesion should be removed as completely as

possible, without damage of the normal pituitary.
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Introduction

Pituitary adenoma (PA) and Rathke cleft cyst
(RCC) are both common sellar diseases.
Statistics showed the incidence of PA was
16.7% [1]. Famini et al. [2] retrospectively ana-
lyzed MRI information of 2598 patients and
found RCC the second most common sellar
lesion after PA, accounting for 19% of all sellar
lesions. These two diseases often separately
occur, with concomitance rarely seen. Sumida
et al. [3] investigated 374 cases of sellar
lesions, and only found 8 PA concomitant with
RCC (2.1%). Currently, merely 44 PA concomi-
tant with RCC cases were reported in English
[4-28], with fewer studies having post-opera-
tional follow-up information.

Recently, we received a case of PA concomitant
with RCC. It was a small-sized incidental RCC
inside a PA discovered by the first surgery. In
regular follow-up 6 years after the surgery,
recurrence of a sellar lesion was noticed, which
was validated during the second surgery as
relapse of RCC rather than PA. Since there is no

similar report before, we studied the features of
PA concomitant with RCC combined with litera-
ture search and review.

Case report

A 22-year female was admitted on July 21th,
2008 for 2 years of headache and 6 months
of hypopsia. Ophthalmoscopic examination
revealed binocular vision 0.6, normal fundus
oculi, no defect of visual field or other positive
signs were identified. Pituitary MRI revealed a
sellar mass with suprasellar extension, mea-
sured 11 mmx20 mmx23 mm, isointense on
T1-weighted image (T1WI), slightly hyperintense
on T2-weighted image (T2WI) and mild to mod-
erate enhancing, which was considered a PA
(Figure 1A-C). The serum prolactin level was
55.6 ng/ml, with all other pituitary hormones
within normal range. Then the patient under-
went transsphenoidal tumor resection under
general anesthesia on July 26, 2008. During
surgery, a soft gray tumor was seen. When the
deeper part of the tumor was resected, a cap-
sule of 8 mm in diameter was noticed in the
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Figure 1. MRI and histopathological manifestations of the patient. A. Coronal TAWI; B. Coronal TAWI; C. Sagittal T1+
MRI before surgery. D. Hematoxylin and eosin staining of tumor tissues (x10); E. Coronal T1WI; F. Coronal TAWI; G.
Sagittal T1+ MRI before secondary surgery; H. Greyish white viscous cyst content was seen after opening the dura;
I. No abnormal pituitary tissue was recognized after removal of the cyst during the second surgery; J. Hematoxylin
and eosin staining of tumor tissues of the second surgery (x100). There was myxoid substance among the tumor
tissues.

tumor. The capsule was greyish white without
blood supply. Incision of the capsule revealed a
greyish white soft mass which was totally aspi-
rated. After aspiration of the cystic content,
tumor was totally curetted. The sample of the
capsule was not available for pathological
examination due to its limited volume and vis-
cosity. The result of pathological examination
was consistent with prolactin-producing adeno-
mas (PRL-omas) (Figure 1D). The serum prolac-
tin reduced to 25.81 ng/ml on the first day after
the surgery. And symptoms of headache and
hypopsia were improved. Follow-up pituitary
MRI on March 2, 2015 revealed a well-defined
roundish abnormal signal intensity, measured
11 mmx9 mmx11 mm, with slightly hyperin-
tense on T1WI, hyperintense on T2WI and
homogenous enhancing of normal pituitary,
which was considered post-operative relapse
of PA (Figure 1E-G). The serum prolactin level
was 30.64 ng/ml, with other pituitary hor-
mones within normal ranges. Another transs-
phenoidal tumor resection was carried out
under general anesthesia on March 5, 2015.
During the surgery, greyish white viscous fluid
was released after puncture. The dura was
opened followed by discharge of greyish white
viscous mass (Figure 1H, 1l). The capsule
was well-defined and tightly adhered to adja-
cent tissues with poor blood supply, and was
completely aspirated. The hormone assays
were all normal on the first post-operative day.
Pathological examination showed there was
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myxoid substance among the tumor tissues
(Figure 1J).

Discussion

Kepes [4] first reported PA concomitant with
RCC in 1978. In the previously reported 44
cases of PA concomitant with RCC, PRL-omas
is the most common type of PA, followed by
growth hormone-producing adenomas (GH-
omas), clinlcally nonfunctioning adenomas
(NF-omas) and adrenocorticotrophic hormone-
producing adenomas (ACTH-omas). To the best
of our knowledge, the current study is the first
to report the recurrence of PA concomitant with
RCC 6 years after surgery.

PA concomitant with RCC has no specific clini-
cal symptoms or pre-operative imaging find-
ings, thus it is often hard to confirm the diagno-
sis before surgery. In the reported studies, pre-
operative diagnosis is often PA or PA with cystic
change or with hemorrhage, or craniopharyngi-
oma. Confirmation of the diagnosis is all via
surgery or pathological examination. The typi-
cal pathological finding of RCC refers to cyst
wall composed of simple ciliated columnar epi-
thelium or cuboidal epithelium and some RCCs
have squamous metaplasia and inflammatory
components. The cyst content has multiple
forms such as myxoid or watery fluid, with com-
ponents like proteins, mucopolysaccharides,
cholesterol crystals, debris of necrotic exfoliat-
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ed cells and hemosiderin. In the first surgery of
the patient, the sample of the cyst was not
obtained due to its small size. During the sec-
ond surgery, viscous fluid was clearly noticed,
despite that the typical simple ciliated colum-
nar epithelium or cuboidal epithelium was not
observed. Therefore, we believe the patient can
be confirmed PA concomitant with RCC.

Surgery is the major treatment for most PA and
symptomatic RCC. For the risk of recurrence,
regular post-operative follow-up is of signifi-
cance. At present, only a small number of stud-
ies reported post-operative follow-up of PA con-
comitant with RCC. Noh et al. [18] and Wang et
al. [24] reported the follow-up information 6
months after surgery of a GH-omas concomi-
tant with RCC and a case of NF-omas concomi-
tant with RCC respectively, without recognition
of any recurrence. Karavitaki et al. [21] followed
a case of ACTH-omas concomitant with RCC for
5 years after surgery and didn’t find recurrence,
whereas the RCC of the patient in this article
reappeared 6 years after surgery without
relapse of the PA.

The texture of PA is the key factor to affect the
extent of resection during transsphenoidal sur-
gery. For a soft tumor, even if it has suprasellar
or juxtasellar invasion, the suprasellar or juxta-
sellar part can gradually fall into the sella with
the pulse of brain arteries and satisfying remov-
al can be achieved. Diri et al. [29] pointed out
that the resection extent of PA is associated
with the risk of recurrence. In the paper, the
texture of tumor was soft and beneficial for
total resection. We believe that tumor texture is
the key factor for its recurrence-free 6 years
after surgery.

At present, the study of RCC with the largest
surgical cases was published in 2011 by Ogawa
et al. [30]. Most researchers adopt microscopic
transsphenoidal technique, and endoscopic
transsphenoidal technique is also used [31].
The management of cyst wall of RCC varies
from biopsy, partial resection to complete
resection. Partial resection and decompres-
sion is believed by some researchers to achieve
satisfying surgical effect and reduced cerebro-
spinal fluid rhinorrhea, diabetes insipidus and
apituitarism at the same time [32, 33], while
others hold that the resection extent of the cyst
is associated with the recurrence risk, and
therefore, promote total resection [34-37].
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Surgery approach of the patient in this study
was transsphenoidal. Given that the smaller
RCC was easy to achieve total resection in the
patient and risk of post-operative complica-
tions like hypopituitarism is little, we performed
microscopically complete resection. However,
the RCC recurred 6 years later. Currently, the
following factors are believed to associate
with post-operative recurrence of RCC. 1)
Suprasellar expansion: RCC completely or par-
tially located on suprasellar area is easier
to recur than simple sellar cyst [32]. 2)
Pathological change of cyst wall: squamous
metaplasia or inflammation enhances recur-
rence risk [33-36]. 3) Infection: infection of cyst
is a high risk factor for relapse [34]. 4) Filling
materials for cyst cavity: fat tissue or fascia can
generate recurrence [34]. 5) Cyst fluid proper-
ties: cerebrospinal-fluid-like fluid is more likely
to recur than myxoid fluid [9]. 6) Resection
extent: Kim et al. [35] hold that resection extent
of cyst is associated with recurrence risk. We
believe that the relapse of RCC of the patient
may be linked to residual tissue of cyst wall
due to factors like suprasellar location, limited
microscopic field, insufficient illumination dur-
ing the surgery. Frank et al. [31] adopted neuro-
endoscopic surgery and obtained significantly
decreased recurrence rate than microscopic
operation.

In conclusion, PA concomitant with RCC rarely
occurs, among which post-operative recur-
rence of RCC were not reported previously. PA
concomitant with RCC necessitates regular
post-operative follow-up. For recurrence, espe-
cially symptomatic ones, a second surgery is
needed, with transsphenoidal approach the
first choice. Without damaging of normal pitu-
itary during the surgery, the lesion should be
removed as completely as possible.
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