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Supplementary material 3: Table of tumour types included by approach.

	Row Labels
	Transsphenoidal Approach
	Expanded Endoscopic Endonasal Approach
	Grand Total

	Apoplexy
	7 (1.0%)
	1 (0.7%)
	8 (0.9%)

	Arachnoid cyst
	3 (0.4%)
	1 (0.7%)
	4 (0.5%)

	Chordoma
	0 (0%)
	15 (10.7%)
	15 (1.7%)

	Craniopharyngioma
	3 (0.4%)
	38 (27.1%)
	41 (4.7%)

	Dermoid cyst
	0 (0%)
	1 (0.7%)
	1 (0.1%)

	Germinoma
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Hypophysitis
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Meningioma
	3 (0.4%)
	25 (17.9%)
	28 (3.2%)

	Meningoencephalocele
	0 (0%)
	1 (0.7%)
	1 (0.1%)

	Neuroendocrine tumour
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Other
	3 (0.4%)
	1 (0.7%)
	4 (0.5%)

	Pituitary adenoma (Cushing’s)
	249 (34.3%)
	14 (10.0%)
	69 (8%)

	Pituitary adenoma (Non-functioning)
	410 (56.5%)
	23 (16.4%)
	433 (50%)

	Rathke's Cleft Cyst
	26 (3.6%)
	2 (1.4%)
	28 (3.2%)

	Sinonasal endocrine tumour
	0 (0%)
	1 (0.7%)
	1 (0.1%)

	Squamous cell carcinoma
	0 (0%)
	1 (0.7%)
	1 (0.1%)

	Lymphocytic Hypophysitis
	6 (0.8%)
	0 (0%)
	6 (0.7%)

	Mucocele
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Epidermoid cyst
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Pituitary abscess
	2 (0.3%)
	0 (0%)
	2 (0.2%)

	Low grade spindle cell sarcomatous tumour
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Simple cyst
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Sellar Rhabdoid
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Cyst (Uncertain aetiology)
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Pituicytoma
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Metastasis (Lung)
	1 (0.1%)
	1 (0.7%)
	2 (0.2%)

	Pterygoid-maxillary tumour
	0 (0%)
	2 (1.4%)
	2 (0.2%)

	Chondrosarcoma
	0 (0%)
	5 (3.6%)
	5 (0.6%)

	Hemangiopericytoma
	0 (0%)
	1 (0.7%)
	1 (0.1%)

	Adenocarcinoma (Sinonasal)
	0 (0%)
	5 (3.6%)
	5 (0.6%)

	Metastasis (Melanoma)
	1 (0.1%)
	1 (0.7%)
	2 (0.2%)

	Metastasis (Other)
	0 (0%)
	1 (0.9%)
	1 (0.1%)

	Cavernous haemangioma
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Metastasis (Prostate)
	1 (0.1%)
	0 (0%)
	1 (0.1%)

	Grand Total
	726
	140
	866






Supplementary material 4: Full list of all repair methods per category by approach.

	Repair Technique
	Transsphenoidal Approach
	Expanded Endoscopic Endonasal Approach

	Dural Closure
	0
	0

	Sutures
	0
	0

	Clips
	0
	0

	Dural Replacement
	196
	66

	Duragen®
	136
	43

	Fascia Lata
	18
	12

	Lyoplant®
	17
	0

	Duramend®
	7
	0

	Tachosil®
	6
	6

	Tutoplast®
	0
	6

	Durarepair®
	4
	1

	Redura®
	1
	3

	Neuropatch®
	3
	0

	Haemopatch®
	3
	0

	Duraform®
	0
	2

	Duraguard®
	1
	0

	Durapore®
	1
	0

	Ethisorb®
	1
	0

	Fibrillar
	3
	0

	Tissue Graft
	221
	65

	Autologous Fat
	189 (abdomen 145, thigh 44)
	45 (abdomen 20, thigh 20, unspecified 5)

	Autologous Fascia
	27 (Lata 25, unspecified 2)
	36 (Lata 32, temporalis 3, unspecified 1)

	Autologous Mucosa
	28 (middle turbinate 10, septal 4, sphenoid 13, nasal unspecified 1)
	8 (middle turbinate 1, septal 4, sphenoid 1, nasal unspecified 2)

	Autologous Bone
	8 (septum 7, vomer 2)
	4 (vomer 2, septum 1, unspecified 1)

	Autologous Muscle
	4 (thigh 4)
	0

	Autologous Cartilage
	1 (septal)
	0

	Autologous Periosteum
	0
	1 (pericranium)

	Synthetic Graft
	204
	47

	Spongostan™
	181
	39

	Tachosil®
	21
	5

	Gelfoam®
	2
	1

	Collagen sponge
	1
	0

	Gliadel® wafers
	1
	0

	Redura®
	0
	1

	Tutoplast®
	0
	1

	Pedicled Vascular Flap
	116
	90

	Nasoseptal flaps
	105
	87

	Middle turbinate flaps
	11
	2

	Mucoperichondrial
	0
	1

	Temporoparietal 
	0
	1

	Tissue Glue
	489
	99

	Adherus®
	146
	22

	Duraseal®
	137
	22

	Tisseel®
	126
	32

	Evicel®
	43
	16

	Bioglue®
	40
	7

	Stammberger foam®
	2
	1

	Floseal®
	1
	0

	Haemostatic Agents
	439
	93

	Surgicel®
	189
	51

	Surgiflo® 
	141
	24

	Floseal®
	91
	13

	Fibrillar®
	48
	3

	Gelfoam®
	0
	5

	Lyostypt®
	7
	2

	Haemopatch®
	2
	2

	Thrombin product unspecified
	1
	0

	Buttress
	31
	17

	Medpor® polyethylene
	15
	10

	Autologous Bone
	14 (septal 10, sphenoid 4)
	5 (septal 4, unspecified 1)

	Autologous Cartilage
	1 (unspecified 1)
	2 (septal 1, unspecified 1)

	Silastic splint
	1
	0

	Nasal Pack
	519
	116

	Nasopore®
	369
	86

	Merocel®
	94
	20

	Bismuth-soaked ribbon gauze
	34
	11

	Rapid Rhinos®
	33
	10

	Posisep®
	10
	5

	Stammberger foam®
	9
	5

	Netcell®
	8
	4

	Foley Catheter
	2
	10

	Bactroban®-soaked ribbon gauze
	0
	7

	Sinofoam®
	2
	0

	Parrafin-soaked ribbon gauze
	1
	0

	Unspecified
	3
	2

	CSF diversion
	29
	38

	Lumbar drain
	27
	38

	External ventricular drain
	1
	1

	Lumbar puncture 
	1
	0

	Ventriculoperitoneal shunt
	1
	0





Supplementary material 5: 
Table 5a. Summary of baseline and operative risk factors for CSF rhinorrhoea – incidence and statistical analysis via univariate logistic regression.

	[bookmark: OLE_LINK1]
	Transsphenoidal approach
	Expanded Endonasal Approach

	
	CSF Rhinorrhoea rate
	Univariate Analyses 
(OR, CI, p-value)
	CSF Rhinorrhoea rate
	Univariate Analyses 
(OR, CI, p-value)

	Approach
	
	
	
	

	TSA
	28/726 (3.9%)
	OR: 0.52, CI: 0.25-1.01, p=0.087
	-
	-

	EEA
	-
	-
	10/140 (7.1%)
	OR: 1.92, CI: 0.91-4.04, p=0.087

	
	
	
	
	

	Baseline characteristics
	
	
	
	

	Age >65
	0/172 (0.0%)
	-
	3/27 (11.1%)
	OR: 1.89, CI: 0.46-7.86, p=0.380

	Age <65
	28/553 (5.1%)
	Reference
	7/113 (6.2%)
	Reference

	BMI >30
	11/210 (5.2%)
	OR: 1.67, CI: 0.77-3.59, p=0.192
	2/28 (7.1%)
	OR: 1.00, CI: 0.20-5.00, p=1.000

	BMI<30
	17/516 (3.3%)
	Reference
	8/112 (7.1%)
	Reference

	Tumour diameter >1cm
	21/607 (3.5%)
	 OR: 0.54, CI: 0.23–1.29, p = 0.167
	10/131 (7.6%)
	-

	Tumour diameter <1cm
	7/119 (6.0%)
	Reference
	0/9 (0%)
	Reference

	Primary surgery
	8/98 (8.2%)
	OR: 0.36, CI: 0.15-0.85, p=0.019
	1/21 (4.8%) 
	OR: 1.32, CI: 0.15 – 11.33, p=0.800

	Revision surgery
	19/573 (3.3%)
	Reference
	7/113 (6.2%)
	Reference

	Presence of Otorhinolaryngologist
	9/268 (3.4%)
	OR: 0.82, CI: 0.37-1.83, p=0.634
	8/93 (8.6%)
	OR: 2.12, CI: 0.43-10.40, p=0.355

	Presence of Neurosurgeon
	25/704 (3.6%)
	OR: 0.22, CI: 0.06-0.79, p=0.021
	9/137 (6.6%)
	OR: 0.14, CI: 0.01-1.70, p=0.123

	Intra-operative CSF leak grade
	
	
	
	

	  Grade 0
	11/512 (2.1%)
	Reference
	4/61 (6.6%)
	Reference

	  Grade 1
	3/131 (2.3%)
	OR: 1.05, CI: 0.29-3.76, p=0.944
	1/12 (8.3%)
	OR: 1.30, CI: 0.13-12.72, p=0.824

	  Grade 2
	9/54 (16.7%)
	OR: 9.35, CI: 3.74-23.37, p < 0.001
	1/13 (7.7%)
	OR: 1.19, CI: 0.12-11.59, p=0.882

	  Grade 3
	0/5 (0%)
	-
	2/39 (5.6%)
	OR: 0.77, CI: 0.13-4.42, p=0.770

	Leak present, grade unknown
	5/24 (20.8%)
	OR: 12.3, CI: 3.94-38.43, p < 0.001
	2/15 (13.3%)
	OR: 2.19, CI: 0.36-13.28, p=0.393

	
	
	
	
	

	Repair methods
	
	
	
	

	Dural closure
	-
	-
	-
	-

	Dural replacement
	11/196 (5.6%)
	OR:1.82, CI: 0.83-3.98 p=0.136
	5/66 (7.6%)
	OR: 1.11, CI: 0.31-4.04, p=0.869

	Tissue graft
	13/221 (5.9%)
	OR: 1.72, CI: 0.82-3.63, p=0.154
	3/65 (4.6%)
	OR: 0.47, CI: 0.12-1.90, p=0.289

	Synthetic graft
	7/204 (3.4%)
	OR: 0.81, CI: 0.34-1.92, p=0.628
	6/47 (12.8%)
	OR: 3.26, CI: 0.87-12.17 p=0.079

	Button Technique
	0/20 (0%)
	-
	0/7 (0%)
	-

	Pedicled Flap
	5/116 (4.3%)
	OR: 1.17, CI: 0.43-3.17, p=0.756
	8/90 (8.9%)
	-

	Tissue Glue
	15/474 (3.2%)
	OR: 0.62, CI: 0.29-1.34, p=0.226
	8/114 (7.0%)
	OR: 0.83, CI: 0.16-4.18, p=0.821

	Haemostatic agent
	18/439 (4.1%)
	OR: 1.05, CI: 0.49-2.26, p=0.896
	5/93 (5.4%)
	OR: 0.48, CI: 0.13-1.74, p=0.262

	Buttress
	0/31 (0%)
	-
	1/17 (5.9%)
	OR: 0.78, CI: 0.09-6.61, p=0.789

	Gasket sealing
	0/15 (0%)
	-
	0/11 (0%)
	-

	Nasal packing
	22/519 (4.2%)
	OR: 1.75, CI: 0.65-4.68, p=0.266
	10/116 (8.6%) 
	-

	CSF diversion
	1/29 (3.4%)
	OR: 0.87, CI: 0.12-6.64, p=0.896
	1/38 (2.6%)
	OR: 0.28, CI: 0.03-2.28, p =0.234






Table 5b. Summary of operative technique and intra-operative CSF leak – incidence and statistical analysis via Fisher’s exact test.

	Repair methods
	Intra-operative CSF leak grade during Expanded Endonasal Approach  (N = 140)
	Intra-operative CSF leak grade during Transsphenoidal approach (N = 726)

	
	Grade 0
	Grade 1
	Grade 2
	Grade 3
	Leak present, grade unknown
	p-value
	Grade 0
	Grade 1
	Grade 2
	Grade 3
	Leak present, grade unknown
	p-value

	Dural closure
	0/60 (0%)
	0/12 (0%)
	0/13 (0%)
	0/39 (0%)
	0/13 (0%)
	-
	0/505 (0%)
	0/130 (0%)
	0/54 (0%)
	0/5 (0%)
	0/24 (0%)
	-

	Dural replacement
	23/61 (37.7%)
	7/12 (58.3%)
	8/13 (61.5%)
	19/39 (48.7%)
	9/14 (64.2%)
	0.236
	113/509 (22.2%)
	47/130 (36.2%)
	19/54 (35.2%)
	4/5 (80.0%)
	13/24 (54.2%)
	<0.001

	Tissue graft
	18/61 (29.5%0
	9/12 (75.0%)
	4/13 (30.8%)
	28/39 (71.8%)
	6/15 (40.0%)
	<0.001
	88/512 (17.2%)
	80/131 (61.1%)
	37/54 (68.5%)
	5/5 (100.0%)
	11/24 (45.8%)
	<0.001

	Synthetic graft
	22/61 (36.1%)
	4/13 (33.3%)
	4/13 (30.8%)
	13/39 (33.3%)
	4/15 (26.7%)
	0.985
	141/512 (27.5%)
	41/131 (31.3%)
	14/54 (25.9%)
	2/5 (40.0%)
	6/24 (25.0%)
	0.835

	Button Technique
	2/26 (7.7%)
	0/11 (0%)
	1/7 (14.3%)
	3/30 (10.0%)
	1/5 (20.0%)
	0.560
	7/171 (4.1%)
	7/89 (7.9%)
	9/54 (16.7%)
	0/5 (0%)
	1/24 (4.2%)
	0.119

	Pedicled Flap
	30/60 (50.0%)
	8/12 (66.7%)
	12/13 (92.3%)
	29/38 (76.3%)
	11/11 (100.00%)
	0.001
	58/475 (12.2%)
	29/121 (24.0%)
	21/47 (44.7%)
	1/4 (25.0%)
	7/24 (29.2%)
	<0.001

	Tissue Glue
	41/61 (67.2%)
	12/12 (100%)
	12/13 (92.3%)
	39/39 (100.0%)
	10/13 (76.9%)
	<0.001
	294/509 (57.8%)
	112/130 (86.2%)
	43/54 (79.6%)
	5/5 (100.0%)
	20/24 (83.3%)
	<0.001

	Haemostatic agent
	38/61 (62.3%)
	9/12 (75.0%)
	7/13 (53.9%0
	27/39 (69.2%)
	12/15 (80.0%)
	0.553
	320/512 (62.5%)
	73/131 (55.7%)
	26/54 (48.1%)
	1/5 (20.0%)
	19/24 (79.2%0
	0.013

	Buttress
	5/61 (8.2%)
	0/12 (0%)
	1/13 (7.7%)
	9/39 (23.1%)
	2/14 (14.3%0
	0.147
	14/508 (2.8%)
	7/129 (5.4%)
	9/54 (16.7%)
	0/5 (0%)
	1/24 (4.2%)
	0.001

	Gasket sealing
	3/6 (50.0%)
	-
	0/2 (0.0%)
	6/9 (66.7%)
	2/2 (100.0%)
	0.267
	8/19 (42.1%)
	3/8 (37.5%)
	4/10 (40.0%)
	-
	0/1 (0%)
	1.000

	Nasal packing
	50/61 (82.0%)
	12/12 (100.0%)
	12/13 (92.3%)
	28/39 (71.8%)
	14/14 (100.0%)
	0.046
	353/494 (71.5%)
	102/128 (79.7%)
	40/53 (75.5%)
	3/4 (75.0%)
	21/24 (87.5%)
	0.175

	CSF diversion
	8/61 (13.1%)
	1/12 (8.3%0
	4/13 (30.8%)
	16/39 (41.0%)
	9/15 (60.0%)
	<0.001
	11/512 (2.1%)
	12/131 (9.2%)
	4/54 (7.4%)
	0/5 (0%)
	2/24 (8.3%)
	0.002

	TOTAL
	61
	12
	13
	39
	15
	
	512
	131
	54
	5
	24
	





Supplementary material 6: Summary of visual, endocrine and general outcomes with up to 6 months follow up for transsphenoidal and expanded endonasal cases (if available). SIADH = syndrome of inappropriate anti-diuretic hormone, DI = diabetes insipidus.

	
	Transsphenoidal approach
	Expanded Endonasal Approach

	
	Pre-operative
	Post-operative (if available)
	Pre-operative
	Post-operative (if available)

	Visual & Endocrine Outcomes at 6 months
	
	
	
	

	Visual deficits (acuity or field)
	All deficits: 360/726 (51.7%)
Blind: 9/360 (2.4%)
	Worse: 10/239 (4.2%)
Stable: 53/239 (22.2%)
Improved: 176/239 (73.6%)
	All deficits: 91/140 (65.0%)
Blind: 3/91 (3.3%)
	Worse: 7/56 (12.5%)
Stable: 11/56 (19.6%) 
Improved: 38/56 (67.9%) 

	Anterior hypopituitarism requiring steroid replacement
	184/724 (25.4%)
	Worse: 131/427 (30.7%)
Stable: 263/427 (61.6%)
Improved: 33/427 (7.7%)
	31/140 (22.1%)
	Worse: 22/73 (30.1%)
Stable: 46/73 (63.0%)
Improved: 5/73 (6.8%)

	Posterior hypopituitarism requiring desmopressin replacement
	28/722 (3.9%)
	Worse: 49/421 (11.6%)
Stable: 367/421 (87.2%)
Improved: 5/421 (1.2%)
	8/140 (5.7%)
	Worse: 13/74 (17.6%)
Stable: 59/74 (79.7%)
Improved: 2/74 (2.7%)

	Postoperative Complications
	
	
	
	

	Residual/recurrent disease*
	-
	73/726 (3.3%)
	-
	10/140 (7.1%)

	New DI (transient or permanent)
	-
	50/726 (6.9%)
	-
	15/140 (10.7%)

	Nasal crusting
	-
	45/726 (6.2%)
	-
	11/108 (7.9%)

	SIADH
	-
	22/726 (3.0%)
	-
	4/140 (2.9%)

	Hyponatraemia (unspecified)
	-
	14/726 (1.9%)
	-
	2/140 (1.4%)

	CNS infection
	-
	10/726 (1.4%)
	-
	4/140 (2.9%) 

	New focal neurological deficit
	-
	12/726 (1.7%)
	-
	2/140 (1.4%) 
7/140 (5.0%)

	Epistaxis (requiring surgical intervention)
	-
	9/726 (1.2%)
	-
	0/140 (0%) 

	All-cause mortality
	-
	6/726 (0.8%)
	-
	2/140 (1.4%)

	Hypernatraemia (unspecified)
	-
	4/726 (0.6%)
	-
	2/140 (1.4%)

	Seizures
	-
	2/726 (0.3%)
	-
	0/140 (0%)

	Major blood vessel injury (e.g. carotids)
	-
	3/726 (0.4%)
	-
	0/140 (0%)

	Other
	-
	20a/726 (2.8%)
	-
	5b/140 (3.6%)


* Independent of surgical intention. Includes functional recurrence if functioning tumour. 
a Abdominal wall haematoma x2, psychosis/delirium/confusion x1, sepsis x5, wound breakdown x1, ketosis x1, respiratory infection x4, hyperglycaemia x1,, nasal discharge x1, obstructive hydrocephalus x1, arrythymia x2, otitis media x1
b Lumbar drain leak & intracranial hypotension x1, pulmonary embolus x1, pneumocephalus x1, psychosis/delirium/confusion x2, septal perforation x1, 
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