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Abstract: Purpose: Rathke cleft cysts (RCC) are usually asymptomatic and
can be observed using conservative methods. However, some patients with
RCCs have severe headaches even if they are small enough to be confined
to the sella, and these small RCCs have seldom been discussed. This study
presents an investigation into clinical characteristics of small RCCs
associated with severe headaches, demonstrating efficacy and safety of
endoscopic transsphenoidal surgery (ETSS) to relieve headaches.

Methods: In this study, 13 patients with small RCCs (maximum diameter <
10mm) who presented with headaches and were treated at our institute from
2009 to 2014 were recruited. Headache impact test (HIT)-6 score was
calculated both pre- and postoperatively to evaluate headache severity.
Results: All patients complained of severe headaches, which disturbed
their daily life. Most headaches were non-pulsating and localized in the
frontal area. Characteristically, 6 patients (46%) experienced severe
headaches with sudden onset while continued chronically. Headache impact
test (HIT) -6 score was 64 on average, meaning headaches affected daily
life severrely. After surgical decompression of the cyst, headache in all
of the patients improved dramatically and HIT-6 score decreased
significantly to 37, suggesting that headaches were diminished. No newly
developed deficiencies of the anterior pituitary lobe function were
detected. Postoperative occurrence of diabetes insipidus was found in 2
patients, both of which were transient. No recurring cysts were found.
Conclusion: Severe headaches can develop from small RCCs. In the present
study, ETSS was performed on such patients effectively and safely to
relieve their headaches.
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[Abstract]

Purpose. Rathke cleft cysts (RCC) are usually asymptomatic and can be observed using

conservative methods. However, some patients with RCCs have severe headaches even

if they are small enough to be confined to the sella, and these small RCCs have seldom

been discussed. This study presents an investigation into clinical characteristics of

small RCCs associated with severe headaches, demonstrating efficacy and safety of

endoscopic transsphenoidal surgery (ETSS) to relieve headaches.

Methods. In this study, 13 patients with small RCCs (maximum diameter < 10mm) who

presented with headaches and were treated at our institute from 2009 to 2014 were

recruited. Headache impact test (HIT)-6 score was calculated both pre- and

postoperatively to evaluate headache severity.

Results. All patients complained of severe headaches, which disturbed their daily life.

Most headaches were non-pulsating and localized in the frontal area. Characteristically,

6 patients (46%) experienced severe headaches with sudden onset while continued

chronically. Headache impact test (HIT) -6 score was 64 on average, meaning headaches

affected daily life severrely. After surgical decompression of the cyst, headache in all of

the patients improved dramatically and HIT-6 score decreased significantly to 37,

suggesting that headaches were diminished. No newly developed deficiencies of the



anterior pituitary lobe function were detected. Postoperative occurrence of diabetes

insipidus was found in 2 patients, both of which were transient. No recurring cysts were

found.

Conclusion. Severe headaches can develop from small RCCs. In the present study, ETSS

was performed on such patients effectively and safely to relieve their headaches.

Key words: Rathke cleft cyst, headache, transsphenoidal surgery, endoscope



[Introduction]

Rathke cleft cyst (RCC) is a benign cystic lesion appearing between the anterior and

posterior lobes of the pituitary gland that originates from a remnant of the Rathke

pouch (1). Autopsy studies show that RCCs are detected in 3.7-22% of cases (2, 3).

Although RCCs are usually asymptomatic, some become symptomatic with symptom

such as headaches, endocrine dysfunction, and visual function disturbances (1, 4, 5).

Among them, headaches are the most common symptom of RCC (4, 6, 7), and can

greatly impact normal daily life (8).

In the case of symptomatic RCCs, surgical aspiration of cyst content is considered to

be necessary to remove mass and reduce its effects on surroundings, and the

inflammation due to cyst content (6, 9, 10). Because generally most asymptomatic RCCs

are considered to be small, it remains unclear whether small RCCs can result in severe

headaches. In order to determine surgical indication for small RCCs, we investigated

the clinical characteristics of small RCCs causing headaches, and the efficacy and safety

of endoscopic transsphenoidal surgery (ETSS) in this study.



[Methods]

This retrospective study was approved by the Kanazawa University Institutional

Review Board. In our institute, 27 patients harboring RCC were treated surgically

between April 2009 and November 2015. Among them, 13 patients with RCCs with

maximum diameters smaller than 1 ¢cm on magnetic resonance (MR) image sagittal

sections, and with the chief complaint of severe headaches, were enrolled in this study.

We compiled the following items from their clinical charts: age, sex, headache

characteristics, endocrinological functions, radiological findings of MR images,

operative findings, pathology, and recurrence.

Headache evaluation

Severity of headache was assessed both pre- and postoperatively (3 months after

TSS) with a headache impact test (HIT) -6, which is a tool to assess the impact on

patients’ daily lives and has been used in several studies (8, 11, 12). The HIT-6 score is

calculated from the simple summation of six items ranging between 36 and 78. The

higher scores suggest more severe headaches. If the score is 60 or more, the headaches

have a very severe impact on their daily lives. If the score is 49 or less, the headaches

have little impact.



Radiological evaluation

We used a 3.0-tesla MR imaging (GE Health care Japan Corp., Tokyo) to obtained

sagittal images before ETSS. Radiological evaluation was undertaken as follows: signal

intensities of cyst contents in both T1 and T2- weighted images (WI). Enhancement of

cyst wall was in T1-WI with gadolinium administration.

Endocrinological evaluation

Endocrinological status was examined both pre and postoperatively, and included

determining levels of plasma growth hormone, prolactin, adrenocorticotropic hormone,

cortisol, thyroid-stimulating hormone, luteinizing hormone, and follicle stimulating

hormone. Urine volume and gravity were evaluated to diagnose diabetes insipidus (DI).

After ETSS, corticotropin-releasing hormone, thyrotropin-releasing hormone, and

luteinizing hormone-releasing hormone loading tests were carried out for reserve

capacity evaluation of each hormone tested preoperatively.

Surgical procedures

ETSS for RCCs was indicated when headaches were uncontrollable with painkillers



and disturbed patients’ daily lives. The inferior aspects of RCCs were usually covered

with the thinnest part of the anterior lobe, which could be observed accurately in a

sagittal section of MR T1-WI with contrast enhancement. After incision of the cyst wall,

the cyst content was drained out sufficiently and the cyst wall was resected partially for

pathological diagnosis. Sellar floor reconstruction was not done unless a cerebrospinal

fluid leakage was present.

Statistical analysis

Statistical analysis was performed using commercially available software

(Ekuseru-Toukei 2010, Social Survey Research Information Co). Paired Student’s t test

was used for comparison between pre and post HIT-6 scores. A p-value of <0.05 was

considered statistically significant.



[Results]

Patient characteristics

The details of the 13 patients in this study are summarized in Table 1. There were 3

males and 10 females, and their mean age was 42.2 (25—72) years. All patients

complained of uncontrollable headaches. The mean HIT-6 score was 63.9 (60—72),

which means that their headaches had a significant influence on their daily lives, with a

mean period since onset of headaches being 41.8 (2—240) months. The headaches were

localized frontally in 8 patients (62%) and in the entire head in 5 patients (38%). The

headaches were characterized as chronically persistent in 11 patients (85%), of which 6

patients (46%) experienced sudden headaches, and 2 patients (15%) had severe sudden

onset headaches without chronic headaches. Most of the patients complained that their

headaches were a non-pulsating compression. After ETSS, headaches were dramatically

improved in all patients and the postoperative mean HIT-6 score was 37.2 (36—40),

which was significantly lower than preoperative score (P < 0.01).

Endocrinological findings

None of the patients had endocrinological insufficiencies except one, who had

pituitary dysfunction, and required hormone replacement therapy for hypothyroidism



and hypocortisolism. Sudden onset DI was present in 2 patients (15%), which was

persistent postoperatively, and their MR images demonstrated obviously swollen

pituitary glands, indicating hypophysitis. These two patients also manifested sudden

onset headaches supposedly derived from rupture of RCC. After surgery, no additional

functional insufficiencies of the anterior pituitary lobe were detected, but transient DI

was found in 2 (15%) (Table 2).

Radiological findings

The mean size of cysts presented in our study was 7.0+1.8 mm (mean+S.D., 4.3—

9.9 mm). Signal intensities of the cyst contents in T1-WI were as follows: hyper-intense

in 9 patients (69%), iso-intense in 3 patients (23%) and hypo-intense in 1 patient (8%).

Signal intensities in T2-WI were as follows: hyper-intense in 6 patients (46%),

iso-intense in 1 patient (8%), and hypo-intense in 6 patients (46%). Intracystic nodules,

which were seen as very hypo-intense in T2-WI, were recognized in 7 patients (54%)

(Table 2).

Operative and histopathological findings

Intraoperative macroscopic findings revealed cyst contents were a mucinous yellow



fluid in 12 patients (92%) and cerebrospinal-fluid-like in 1 patient (8%). Upon

histopathological examination, accumulation of lymphocytic cells and massive fibrosis

in cyst walls was found in 5 patients (38%) and there was no evidence of squamous

metaplasia were. Postoperatively, patients were followed for 36.0 (5-87) months on

average and no recurrence of RCC were encountered (Table 3). Representative cases are

shown in Figure 1.



[Discussion]

Although it is well known that headaches are the most common symptom in patients

with RCC (4, 6, 7), it has not yet been determined if small RCCs, like microadenoma,

could lead to severe headaches affecting daily life. The results of our study indicate that

severe headaches could be caused by even small RCCs and be improved by ETSS safely

and dramatically.

Previous reports demonstrated that the headaches were improved by surgical

aspiration of the cyst content at a high rate (5, 5, 13, 14). In our study, severe headaches

disappeared dramatically in all patients and HIT score decreased significantly with the

use of ETSS. Protein rich cyst content, hyper-intensities in T1-WI, and pathological

chronic inflammation of the cyst wall, were recognized in patients manifesting

headaches (5, 7, 15). Nishioka et al. described the features of these headaches as frontal,

episodic, and non-pulsating (7). These headache characteristics are similar that found

in our study, suggesting that small RCCs could induce severe headaches that could be

improved almost completely by surgery. Regarding the etiology of headaches caused by

RCCs, many authors report the importance of inflammation spreading to surrounding

structures including the dura of the sella turcica, the pituitary, and the internal carotid

artery (1, 16). This is considered to be applicable to small RCCs. In our study, MR



images revealed that most of the cyst contents had hyper-intensities in T1-WI and had

intracystic nodules with very hypo-intensities in T2-WI. Moreover, pathological

inflammation, such as lymphocyte infiltration and massive fibrosis, was recognized at

the cyst wall. Therefore, presumably in small RCCs, cyst content caused enough

inflammation to surrounding structures to lead to severe headaches that effect daily

life.

No additional endocrinological insufficiencies were found except for 2 transient DI

after ETSS. Preservation of endocrinological function was accomplished by puncturing

the thinnest cyst wall at the lower aspect of the sella. Aho et al. revealed that aggressive

resection of cyst could cause postoperative endocrinological insufficiencies (9). In our

study, cysts could be drained completely with minimum wall resection with the use of an

angled endoscope; no recurrence of RCCs has been reported so far. It should be noted

that ETSS with an angled endoscope could contribute to not only reliably improving

headache and preventing their recurrence, but also preserving endocrinological

function.

Sanno et al. reported that 15.9% of untreated RCCs decrease in size and 76.5%

remain unchanged (17). In addition, spontaneous involution of RCCs has been reported

(18). Therefore, the question remains whether all symptomatic RCCs need to be



surgically treated, given the risks of an operation. In our study, it became clear that

small RCCs could lead to severe headaches that impact daily life, and headaches

improve dramatically or disappear after surgery. These results indicate that small

RCCs causing severe headaches should be treated surgically. However, the timing of

surgery remains controversial. Some studies have claimed that it is difficult to recover

from multiple preoperative endocrinological insufficiencies, and a minor rupture of the

cyst gradually leads to irreversible pituitary dysfunction, with some subsequent

chemical responses (4, 19, 20). In addition, repeated minor ruptures have been thought

to result in squamous metaplasia of the cyst walls, which is a risk factor of recurrent of

RCC (14). In our study, more than half of our patients had surgery performed 3 months

after headache onset and their postoperative courses were excellent. It can be concluded

that small RCCs associated with severe headaches are an operative indication of TSS,

and should be operated on before endocrinological function is irreversibly altered.

There are some limitations to our study. Our sample size was not large enough to

drow significant conclusions on small RCCs. HIT is a subjective assessment of patients.

Although HIT has been used in several studies (8, 11, 12), objective assessment for

headaches would be a better alternative to evaluate headache severity.



[ Conclusion]

Severe headache disrupting daily life can develop from small RCCs. In the present

study, ETSS was performed effectively and safely to relieve these patient’ headaches.

We conclude that ETSS should be performed for small RCCs associated with severe

headaches.



[ Compliance with ethical standards]

Informed consent

Informed consent was obtained from all individual participants included in the study

Conflict of interest

The authors declare that they have no conflicts of interest with regard to this study.



[References)

1. Han SdJ, Rolston JD, Jahangiri A, Aghi MK. Rathke's cleft cysts: review of natural

history and surgical outcomes. J Neurooncol. 2014;7:197-203

2. Teramoto A, Hirakawa K, Sanno N, Osamura Y. Incidental pituitary lesions in 1,000

unselected autopsy specimens. Radiology. 1994;193:161-164

3. Baskin DS, Wilson CB. Transsphenoidal treatment of non-neoplastic intrasellar cysts.

A report of 38 cases. J Neurosurg. 1984;60:8—-13

4. Komatsu F, Tsugu H, Komatsu M, Sakamoto S, Oshiro S, Fukushima T, Nabeshima K,

Inoue T. Clinicopathological characteristics in patients presenting with acute onset of

symptoms caused by Rathke's cleft cysts. Acta Neurochir (Wien). 2010;152:1673—-1678

5. Nishioka H, Haraoka J, Izawa H, Ikeda Y. Headaches associated with Rathke's cleft

cyst. Headache. 2006;46:1580—-1586

6. Benveniste RdJ, King WA, Walsh J, Lee JS, Naidich TP, Post KD. Surgery for Rathke

cleft cysts: technical considerations and outcomes. o/ Neurosurg. 2004; 101:577-584

7. Nishioka H, Haraoka J, Izawa H, Tkeda Y. Magnetic resonance imaging, clinical

manifestations, and management of Rathke's cleft cyst. Clin Endocrinol (Oxp).

2006;64(2):184-188

8. Wolf A, Goncalves S, Salehi F, Bird J, Cooper P, Van Uum S, Lee DH, Rotenberg BW,



Duggal N. Quantitative evaluation of headache severity before and after endoscopic

transsphenoidal surgery for pituitary adenoma. o/ Neurosurg. 2015;23:1-7

9. Aho CJ, Liu C, Zelman V, Couldwell WT, Weiss MH. Surgical outcomes in 118

patients with Rathke cleft cysts. f Neurosurg. 2005;102:189-193

10. Mendelson ZS, Husain Q, Elmoursi S, Svider PF, Eloy JA, Liu JK. Rathke's cleft cyst

recurrence after transsphenoidal surgery: a meta-analysis of 1151 cases. J Clin

Neurosci. 2014;21:378-385

11. Kosinski M, Bayliss MS, Bjorner JB, Ware JE Jr, Garber WH, Batenhorst A, Cady R,

Dahlof CG, Dowson A, Tepper S. A six-item short-form survey for measuring headache

impact: the HIT-6. Qual Life Res. 2003;12:963-974

12. Hayashi Y, Kita D, Iwato M, Fukui I, Oishi M, Tsutsui T, Tachibana O, Nakada M.

Significant improvement of intractable headache after transsphenoidal surgery in

patients with pituitary adenomas; preoperative neuroradiological evaluation and

intraoperative intrasellar pressure measurement. Prtuitary. 2016;19:175—-182

13. Fleseriu M, Yedinak C, Campbell C, Delashaw JB. Significant headache

improvement after transsphenoidal surgery in patients with small sellar lesions.

Neurosurg. 2009;110:354—-358

14. Kim JE, Kim JH, Kim OL, Paek SH, Kim DG, Chi JG, Jung HW. Surgical treatment



of symptomatic Rathke cleft cysts: clinical features and results with special attention to

recurrence. o/ Neurosurg. 2004;100:33—40

15. Hayashi Y, Tachibana O, Muramatsu N, Tsuchiya H, Tada M, Arakawa Y, Suzuki M,

Yamashita J. Rathke cleft cyst: MR and biomedical analysis of cyst content. / Comput

Assist Tomogr. 1999;23:34—-38

16. el-Mahdy W, Powell M. Transsphenoidal management of 28 symptomatic Rathke's

cleft cysts, with special reference to visual and hormonal recovery. Neurosurgery.

1998;42:7-16,16-17

17. Sanno N, Oyama K, Tahara S, Teramoto A, Kato Y. A survey of pituitary

incidentaloma in Japan. Fur J Endocrinol. 2003;149:123—-127

18. Amhaz HH, Chamoun RB, Waguespack SG, Shah K, McCutcheon IE. Spontaneous

involution of Rathke cleft cysts:! is it rare or just underreported? J Neurosurg.

2010;112:1327-1332

19. Frank G, Sciarretta V, Mazzatenta D, Farneti G, Modugno GC, Pasquini E.

Transsphenoidal endoscopic approach in the treatment of Rathke's cleft cyst.

Neurosurgery. 2005;56:124—129

20. Oyama N, Tahara S, Oyama K, Ishii Y, Teramoto A. Assessment of pre- and

postoperative endocrine function in 94 patients with Rathke's cleft cyst. Endocr J.



2013;60:207-213



[Figure legend]

Fig. 1

Sagittal view of preoperative magnetic resonance (MR) images(a: T1-weighted image

(WD), b: T2-WI, c: T1 gadolinium enhancement image), as obtained in a 30-year-old

woman with severe headaches (case 11). Cyst is hyper-intense in T1-WI and intracystic

nodule is seen as very hypo-intense in T2-WI, which suggests protein rich cyst content.

Postoperative MR image (d: T1-WI) showing that the cyst has disappeared. A

histopathological examination (e, f: hematoxylin and eosin stain, x200) showing RCC

with accumulation of lymphocytic cells in cyst walls.



[Table legends]

Table 1

Characters of headache presented by thirteen patients with small Rathke cleft cyst

Table 2

Characters of endocrinological dysfunction and radiological findings presented by

thirteen patients with small Rathke cleft cyst

Table 3

Characters of operative and histopathological findings presented by thirteen patients

with small Rathke cleft cyst



Table(s)
Click here to download Table(s): table wordWN.docx

Table 1 Characters of headache presented by thirteen patients with small rathk

headache HIT score
Case Sex/Age | location type st.Jffered preope postope
period (mo)

1 M/57 frontal chronic, sudden 84 63 38
2 F/25 frontal  chronic, sudden 60 63 38
3 F/38 whole chronic, sudden 240 60 36
4 M/55 frontal sudden 2 60 38
5 F/68 frontal chronic 2 64 38
6 F/32 frontal chronic, sudden 2 68 36
7 F/30 whole chronic 2 62 36
8 F/30 whole chronic, sudden 30 72 40
9 F/29 frontal chronic 3 66 38
10 M/43 whole chronic 2 65 36
11 F/30 frontal sudden 2 63 38
12 F/72 frontal chronic 6 60 36
13 F/39 whole chronic, sudden 108 65 36



http://ees.elsevier.com/worldneurosurgery/download.aspx?id=521908&guid=5516ab28-1780-4237-ae2a-d36ae3b2b23f&scheme=1

Table 2 Characters of endocrinological dysfunction and radiological findings presented by thirteen patients with small rathke cleft cyst

endocrinological dysfunction radiological findings
Case preope ] postope size (mm) T1-WI l T2-WI ]cyst wall enhancement intracystic nodule
1 — — 6.8 hyper  hypo — —
2 — — 7.3 hyper hypo — —
3 — — 7.7 hyper hypo — +
4 DI DI (permanent) 5.7 iso hyper — —
5 DI DI (permanent) 43 iso hyper — —
6 — — 8.6 hyper hypo + +
7 — — 8 hyper hyper — +
8 — o 5.1 hypo hyper — +
9 — DI (transient) 9.9 hyper iso — —
10 hyperthyroidism, hypocortisolism — 9.3 iso hyper — +
11 — — 49 hyper hypo — +
12 — — 5.6 hyper hypo — —
13 — DI (transient) 8.2 hyper _hyper — +




Table 3 Characters of operative and histopathological findings presented by th

operative findings Jhistopathological findings
Case cyst content squamou.s inflammation | recurrence follow=up
metaplasia (mo)
1 mucinous — — — 87
2 mucinous — — — 58
3 mucinous — — — 50
4 mucinous — — — 44
5 mucinous — + — 68
6 mucinous — + — 35
7 mucinous — — — 33
8 CSF like — + — 33
9 mucinous — — — 21
10 mucinous — + — 15
11 mucinous — — — 11
12 mucinous — — — 8
13 mucinous — + — 5
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