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Pituitary and Parasellar Tumors

Total No. of patients (55% female) 509
Pathology
Pituitary adenoma  65.7%
Rathke’s cleft cyst 7.1%
Meningioma 6.4%
Craniopharyngioma 4.5%
Arachnoid Cyst 2.4%
Chordoma 2.0%
Other * 12%

Total No. of Operations 551

No. of extended approaches 225 (41%)



Non-adenomatous Pituitary and 

Parasellar Tumors
Cysts n % Bone Lesions n %

Rathke Cleft Cyst 40 39% Fibrous Dysplasia 1 1%
Arachnoid Cyst 8 8% Basilar Invagination 1 1%
Pituitary Cyst 2 2% Lipomatous bone cyst 1 1%
Cholesterin Granuloma 1 1% Total Bone Lesions 3 3%
Total Cysts 51 50%

Inflammatory  Disease
Tumors Lymphocytic Hypophysitis 4 4%

Craniopharyngioma 18 17% Wegener's Granulomatosis 1 1%
Metastases 4 4% Giant repairative granuloma 1 1%
Chordoma 3 3% Granulomatous lesion 1 1%
Chondrosarcoma 1 1% Pituitary Inflammation 1 1%
Granular cell tumor 1 1% Total Inflammatory Disease 8 8%
Lymphoma 1 1%
Meningioma 1 1% Miscellaneous
Pituitary Carcinoma 1 1% Nondiagnostic 3 3%
Oncocytoma 2 2% Normal gland 2 2%
Total tumors/cysts 32 31% Spontaneous CSF Leak 2 2%

Pituitary Hyperplasia 1 1%
Aneurysm 1 1%
Total Miscellaneous 9 9%

Barkhoudarian and Laws, 2012



Non-adenomatous Pituitary and 

Parasellar Tumors

•Pituitary / Parasellar Cysts

•Craniopharyngiomas

•Meningiomas

•Chordomas



Pituitary / Parasellar Cysts

•Rathke’s Cleft Cyst

•Arachnoid Cyst

•Cholesterin Granuloma

• (Cystic Adenoma)

• (Craniopharyngioma)



Rathke’s Cleft Cyst

• Non-neoplastic cyst arising from remnants of embryonic Rathke’s 
pouch.

• Nonenhancing, noncalcified and may be intrasellar or suprasellar. 
Most located between anterior and posterior lobes 

• Many are asymptomatic. Symptoms increase with size.

• Contain proteinaceous fluid which has different appearances on 
MR depending on protein concentration.

• Can rupture or hemorrhage and present as pituitary apoplexy.



Rathke’s Cleft Cyst



Supraglandular Rathke’s Cleft Cyst



Supraglandular Rathke’s Cleft Cyst 



Supraglandular Rathke’s Cleft Cyst 

Sellar exposure 

& dural opening
Gland incision 

to reach RCC

Final view into cyst 

cavity with 30-degree 

scope

RCC removal



Supraglandular Rathke’s Cleft Cyst 

Pre-Op Post-Op

*



Rathke’s Cleft Cyst 



Rathke’s Cleft Cyst 



Rathke’s Cleft Cyst 



Arachnoid Cyst

• Incompetent diaphragm sella – effectively a contained CSF leak

• Cyst contains cerebrospinal fluid (CSF) and therefore follows CSF 
signal intensity on all MRI sequences (unlike Rathke’s cleft cyst or 
epidermoid cyst).



Arachnoid Cyst



Arachnoid Cyst



Empty Sella and Chiari I

• Empty sella syndrome – non-iatrogenic cause of empty sella with 
pituitary dysfunction.

• Etiologies including CSF flow abnormalities (Chiari Malformation) 
or increased intracranial pressure (venous sinus thrombosis)

Empty Sella Arachnoid Cyst



Craniopharyngioma

• 2 - 4% of primary brain tumors

• 10 - 15% of sellar and suprasellar tumors

• Bimodal age distribution: 5 – 15 yrs; 50 – 75 yrs

• Most common non-glial neoplasm in pts under 20 yrs

• Comprise 55% of sellar / suprasellar tumors in children

• Adamantinomatous – more common, younger age, 

often calcified, more invasive

• Papillary – less common, older age, rarely calcified, less 

invasive 
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Craniopharyngioma Operative Mortality

Operative series of Harvey Cushing (1932)

Radiation Therapy (1909) and Radiation Brachytherapy (1912)

Administration of Corticosteroids (1950)

Penicillin mass-produced (1944)

Stereotactic Radiosurgery(1951)

Operating Microscope (1957)

Computed Tomography (CT) imaging – (1974)

Magnetic Resonance Imaging (1981)

Bovie and Cushing perform first electrosurgery (1926)

Barkhoudarian et.al. 2013
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Complete Resection of Craniopharyngioma

Operative series of Harvey Cushing (1932)

Roentgen therapy
(1909)

Administration of Corticosteroids (1950)

Penicillin mass-produced (1944)

Operating Microscope (1957)

Computed Tomography (CT) imaging – (1971)

Magnetic Resonance Imaging (1977)

Transsphenoidal Approach Re-popularized (Hardy 1963)

Neuronavigation (1986)

Intra-operative MRI (1994)

Stereotactic Radiosurgery(1951)

Bovie and Cushing perform 
first electrosurgery (1926)

Barkhoudarian et.al. 2013



Wide-ranging Surgical Philosophies 

Journal of Neurosurgery, 1986

90% GTR

4% received RT

64% good outcome

67% improved vision

15% worsened vision

58% perm DI

17% mortality

10% GTR

90% received RT

91% in remission

93% improved vision

2% worsened vision

23% new perm DI

3% mortality

Transsphenoidal approach: 39% Wilson vs 10% Yasargil

Journal of Neurosurgery, 1990



Endoscopic Endonasal vs Microscopic 

Transsphenoidal and Open Transcranial

Resection of Craniopharyngiomas
World Nsurg 2012 Komotar et al• Medline search 1995-2010; 88 studies, 3470 patients

• Endoscopic compared to open cohort: 

– higher GTR (67% vs 48%; P < 0.003)

– visual improvement (56% vs. 33%; P < 0.003) 

• Transsphenoidal cohort similar outcomes to 

endoscopic.

• CSF leak rate higher in endoscopic (18%) and 

transsphenoidal (9.0%) than transcranial groups (2.6%; P 

< 0.003)

• Transcranial group: greater rate of seizure (8.5%), which 

did not occur in endonasal or transsphenoidal groups 

(P<0.003).



• 64 pts (17 with prior rx); mean F/U 38 months

• GTR 38%, NTR 34%, STR 22%, partial 6%

• Hormonal function

– Improved in 20%, worsened in 32.5%

– In 24 with normal preop endocrine  - 58% worsened; 

– DI developed in 47%

• CSF leak rate 23% (decreased to 10.6% in recent cases)

• Meningitis 8%

• No visual worsening or mortality

• Tumor recurrence in 34%



Craniopharyngioma

Retro-chiasmal Location



Pedicled Flap Closure

Pedicled vascular mucosal flaps 

have improved CSF leak rates

• ~15% to ~3-5% (0% at one 

institution)

Flap Options:

• Nasoseptal Flap

• Middle Turbinate Flap

• Trap Door Flap

• Pericranial Flap

• Temporalis transposition Flap

Kassam et.al. 2008



Extended Transplanar
Approach



Craniopharyngioma

Endonasal Either ApproachEndonasalEndonasal



Endonasal route preferred for most retrochiasmal craniopharyngiomas; 

Supraorbital route recommended for meningiomas > 30-35 mm or 

with growth beyond supraclinoid carotids. 

For smaller midline tumors, either approach may be used

Endonasal approach has the added challenges of restricted lateral suprasellar 

access, an essential need for endoscopy and a more demanding skull base repair.





Supraorbital Eyebrow Craniotomy 

• “Sweet-spot” of fronto-temporal craniotomy

• Entry point on floor of frontal fossa

• Exposure of frontal fossae, parasellar & perisylvian regions

• Ideal for craniopharyngiomas with lateral parasellar and 

prechiasmal extension, and some reoperative cases



- 51 yr old man with recurrent craniopharyngioma 

- Multiple EEAs and intra-cavitary radiotherapy

- Progressive visual loss with increased cyst size





Pre-Op

2 Day Post-Op 

Recurrent Craniopharyngioma 



15 days after surgery 20 months after surgery

Supraorbital Eyebrow Craniotomy 



Craniopharyngioma in 6 yr old boy with 

progressive visual loss and pituitary gland failure

Management of hydrocephalus and 

elevated intracranial pressures should 

always be a priority!



Obstructive Hydrocephalus

31F with headaches, vision and memory 

difficulties

• COZ and VP Shunt at OSH 

• Biopsy non-diagnostic



Obstructive Hydrocephalus

• Shunt removed (exposed hardware)

• EVD placed

• Endonasal debulking and fenestration of cyst

• EVD weaned off post-op

• FSRT with tumor control at 9 months

• No recurrence of hydrocephalus at 2.5 years



2 Years Post-Op 

Endonasal Cyst Drainage/Subtotal Removal Then SRT

Craniopharyngioma: 79 yr old man with visual loss 



Cyst Management

• Cystic recurrence of craniopharyngiomas can 

be rapidly symptomatic and difficult to 

manage

• Intracystic catheter placement (aka ommaya

reservoir) is mainstay of management

• Cyst control options include:

– Serial aspiration of cyst fluid

– Instillation of radioactive isotopes (brachytherapy)

– Instillation of Interferon-a

– Aspiration and fractionated stereotatic radiation 

therapy



Cyst Management

Serial Aspiration:

• Can be useful to manage symptoms in patients 

who are not candidates for further intervention

• Can be used to delay radiation in pediatric 

population

• May be associated with increased 

complications:

– Meningitis: 2.5% 

– Obstruction: 5%

– Srikandarajah et.al. 2014



Cyst Management

Brachytherapy:

• One of the oldest treatment modalities (Hirsch 

1912)
– Yttrium-90

– Phosphorous-32

• Julow et.al. report 10 year survival: 61% (90Y)
– Julow et.al. 2007

• Hasegawa et.al. report 10 year Tumor Free Survival 70% 

(32P)

– Hasegawa et.al. 2004



Cyst Management

Intracystic Interferon-a:

• Interferon-a can induce apoptosis via JAK-STAT signal 

cascade

• Has been efficacious in squamous cell carcinoma

• Jakacki et.al. reported 15 patients, of which 3 had 

cystic components.  1/3 had response

– Jakacki et.al. JNS, 2000

• Cavalheiro et.al. report 7 of 9 patients with intracystic

IFN-a had complete response (at 20 months).

– Cavalheiro et.al., Child’s nervous system, 2005

• Toxicity well tolerated – usually flu-like symptoms



Cyst Management

Cyst Aspiration and FSRT

• Concept: Decrease cyst size, then immediately radiate

• May need to continue to aspirate as radiation takes 
effect 
– up to 5 months – Constine et.al. 1989.

• Kanesaka et.al. – 17 patients, 30Gy (6 fx)
– 82.4% local control at 3 years

– Kanesaka et.al. IJROBP 2012

• Need to monitor cyst during radiation with frequent 
radiation
– 6/17 patients demonstrated cyst growth during radiation 

therapy

– 1 had re-aspiration, 4 had increased size of radiation field.

– Winkfield et.al. IJROBP 2009



Cyst Management

57 year old man with progressive vision loss, s/p craniotomy

Cyst re-accumulation within 2 months of surgery

Ommaya aspiration improves visual deficits 

without significant decrease in diameter of cyst



Cyst Management

S/P endonasal debulking, fenestration of cyst and immediate FSRT



Radiation Therapy

• Well accepted adjunct to surgical resection

• Harrabi et.al. – Long term outcomes with FSRT

– 50-58Gy over 30 fx

– 10-year PFS 92.1%; 20-year PFS 88.1%

– 10-year OS 83.3%; 20-year OS 67.8%

Harrabi et.al. Rad Onc 2014





JNCI 2016



Tuberculum Sellae Meningioma

Endonasal Supraorbital or 

conventional
Endo or SOEndonasal



Tuberculum Sellae Meningioma



Cavernous Sinus Lesion

Sarcoidosis



Cavernous Sinus Lesion

Lymphoma



Cavernous Sinus Lesion

Meningioma



Cavernous Sinus Lesion



20 

patients 

No prior 

therapy

N = 14

Prior 

surgery + 

RT

N = 6
Surgery 

alone

Surgery + 

SRT 

Surgery 

alone

No growth

N = 3
No growth

N =  11

No growth

N =  2

Growth

N =  4

Improved Stable Worsened New

Cranial 
neuropathy

N = 16

9/16 (56.2%) 7/16 (43.8%) NA 3

Endocrinopath
y

N = 7

5/7 (71.4%) 2/7  (28.6%) NA NA

Improved Stable Worsened New

Cranial 
neuropathy

N = 13

1/13 (7.7%) 9/13 (69.2%) 3/13 (23.1%) 3

Endocrinopath
y

N = 13

6/13 (46.2%) 7/13 (53.8%) NA NA

Cavernous Sinus Lesion



Chordoma

• Incidence: extremely rare
– 0.2/100,000 person-years

– 0.1% of all brain tumors in USA (CBTRUS 2011)

• Pathophysiology: transformation of notochord rests
– Sella, clivus, foramen magnum, C1, nasopharynx, nucleus pulposus

• Locations:
– 35% skull base 

– 50% sacrum

– 15% vertebral bodies

• Ecchondrosis physaliphora: 
– Also composed of notochord rests

– Present in 2% of autopsies

– Possible precursor to chordoma



Clival Chordoma



Hemorrhagic chordoma

62 yr old woman with 

headache & meningitis



N=60; 35 de novo; 25 prev rx

- GTR 67% 

- CSF leaks 20%

- Meningitis 3%

- Carotid artery injury 3%



N=50; all de novo (1993-2013), 34 TSph

- GTR 52% 

- Radiotherapy in 92%

- Disease-free at last F/U 49%

- 51% recurrence/progression





Molecular Markers and Therapy

• Brachyury (T) gene

– Copy Number Gains (CNG)

– Single Nucleotide Polymorphisms (SNP)

• (rs2305089)

Di Maio et.al. 2013



Molecular Markers and Therapy

Di Maio et.al. 2013

Imatinib: 

• Phase II – 64-70% stable tumor

• Minimal decrease in tumor size

EGFR (Erlotinib / Cetuximab / gefitinib)

• Case reports

mTOR (Sirolimus)

• cell-line and expression data

• Combination study for imatinib

refractory chordoma

Variable expression of biomarkers in chordomas 

suggests role of individualized regimens



Radiation Therapy

• Proton Beam Therapy
• Intensity Modulated Radiation Therapy 

(IMRT)
• (Carbon Ion Therapy)

• 50-80% tumor control rates overall

Fractionated Stereotactic Radiation Therapy



Thank You


