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Project Background:

CSF leak 

• Most common complication of 
endoscopic endonasal surgery of 
the skull base1

• Reported incidence is variable, no 
UK national standard established

– Endoscopic endonasal trans-sphenoidal 
(ETS) surgery for pituitary adenoma = 
Approximately 5%2, 3

– Expanded endoscopic endonasal 
approach (EEEA) for anterior skull base 
pathology = Approximately 20%4
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Project Background:

Skull base reconstruction
• One of the critical determining 

factors of CSF leak rates4

• Commonly cited methods 
include the use of fat grafts, 
fascia grafts, naso-septal flaps 
and lumbar drains5

• There is significant 
heterogeneity in current 
practice with no established 
national standards for CSF leak 
prevention and repair
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Objectives

Aim: 

• To prospectively evaluate contemporary practice and outcomes of:
– Patients undergoing trans-sphenoidal surgery for pituitary pathology 

– Patients undergoing an expanded endoscopic endonasal approach for anterior skull base pathology

• Looking at the rates of CSF rhinorrhoea and which methods of skull base repair are used.
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Design:
• Multicentre (UK & ROI)
• Prospective
• Clinical service evaluation



Methods
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Inclusion criteria:
• Patients undergoing ETS 

(for pituitary adenoma)

• Patients undergoing EEEA 
(for pituitary adenoma, craniopharyngiomas, 
meningiomas, etc.)

Exclusion Criteria
• Age <16 years
• Pre-operative CSF leak
• Undergoing transcranial surgery

Timeline
• 6-months case recruitment
• 3-6 months follow-up per case



Methods

Primary Outcomes

• Post-operative CSF rhinorrhoea 
requiring intervention
(CSF diversion and/or operative repair)

• Methods of intra-operative CSF 
barrier reconstruction used

Secondary Outcomes

• Intra-operative arachnoid breached / 
CSF leak

• Operating time (minutes)

• Rates of other post-op complications

• Length of hospital stay CRANIAL - A NANSIG Project



Baseline data points Postoperative and Follow-up
Age at surgery Length of hospital stay

Biological sex Post-op hydrocortisone / DDAVP requirement

Presenting symptom: Visual loss Post-op testosterone or thyroid requirement?

Pre-op anterior pituitary insufficiency requiring 

hydrocortisone
Post-op visual outcomes

Pre-op posterior pituitary insufficiency requiring DDAVP Other complications (vascular injury, etc.)

Tumour type
Conservative & medical measure(s) utilised to prevent/ treat 

CSF leak?

Tumour max diameter – on radiology
Post-op CSF leak (confirmation method, time since surgery, 

requires intervention?)

Operative data points Return to theatre for CSF leak?
Surgical approach Number of intervention episodes

Operative time CSF diversion methods

Maximum diameter of skull base defect Direct repair methods

Operative time Operative time

Skull base defect >3cm
Conservative & medical measure(s) utilised to prevent/ treat 

CSF leak?

Intra-op CSF leak / arachnoid breach

Method of intra-op CSF barrier repair/leak prevention
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Process

NANSIG

CRANIAL 
Steering 

Committee

BNTRC

Local team:

Student Lead
Trainee Lead

Consultant Lead
+/- 1-2 neurosurgical 

SHO/Reg

Data pooled by the central team to 
establish a national benchmark

Data uploaded over 6-12 months to 
Castor EDC

Local project registration & Caldicott 
guardian approval



Crucial points

• Trainee/Consultant-led team with clear roles 

• Data completeness and accuracy
– Certain data points must be checked with operating surgeons (senior trainee or consultant)

– 3-6 monthly team meetings with data review

• Invested and motivated teams
– Personalized orientation session from CRANIAL team

– Collaborator status on publications

– Opportunity for full authorship

– Local presentation of results

– Certificates for involvement in international, collaborative service evaluation

– Dedicated and ongoing central CRANIAL team support



CRANIAL

ELISAR-GBM

Consultants
(Steering 

Committee)

Trainees
(BNTRC)

Students
(NANSIG)

Feasibility of 2 projects

• Audit vs Service evaluation 
(HRA confirmed)

• Senior-led vs Junior-driven

• Staggered timeline

• Intensive individual centre support
• Orientation
• Troubleshooting
• Q&A
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