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Polypectomy

Single sinus surgery

Balloon sinuplasty

MIST

minimally invasive sinus
technique 

Anterior FESS

Extended ESS 
frontal DRAF III, MMM, 

nasalization

ESS 
Full-house FESS with middle 

turbinate resection

Reboot surgery 
removal of the mucosa with 

preservation of the periosteum
of the paranasal sinuses

Full-house FESS 

ENDOSCOPIC 
ENDONASAL 

SURGERY

Weber RK et al. Comprehensive review on endonasal endoscopic sinus surgery. GMS Curr Top Otorhinolaryngol Head Neck Surg. 2015

Adeguate surgery: #extent
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Skull base: surgical risks

TRANS
CRIBRIFORM

TRANS
SELLAR

TRANS
CLIVUS

TRANS
PLANUM
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COMPLICATIONS:
Risk Factor

THE COMPLICATION WAS INCREASED WITH:
- Pre-op SNOT22
- Lund-Mackay Score
- Extent of Polyposis

No
 differences was found

 between consultant and trainees  

*Hopkins et al. Complication of surgery for Nasal Polyposis andL Chronic Rhinosinusisti: The resultis of a National Audit in England

and Wales. Laryngoscope 2006
*Montague et al. Audit derived guidelines for training in endoscopic sinonasal surgery (FESS) – protecting patients during learning
curve. Clin Otolaryngol 2003
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Siedek V, Pilzweger E, Betz C, Berghaus A, Leunig A. Complications in endonasal sinus surgery: a 5-year retrospective study of 2,596 
patients. Eur Arch Otorhinolaryngol. 2013;270:141-8.
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• How to avoid
• How to recognize
• How to repair
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Surgeon

Surgical 
decision

Complication

Patient

- Comorbidity
- History
- Anatomy
- Disease

Instruments
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• altered coagulation
• uncontrolled hypertension

BLEEDING DURING SURGERY

PATIENT-RISKS

CLINICAL CONDITIONS:

PREVIOUS SURGERY

ANATOMICAL VARIABLES

HOW TO AVOID IT

• frontal recess

• lateral lamina of cribra
• papyracea variations

• Onodi cell

• accurate History

• suspension of anticoagulant and 
replacement with LMWE
• hypertension control (pre and 

intraoperatory)-Mean artirial pressue 60-75.
• preoperative steroids

•CT or/and MR must be 
repeated

• CT scans (2mm thick, bone   

algorithms, parallel and perpendicular to the 
hard palate)

• MR (selected cases)

• Safety anatomical landmarks
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RM study before revision surgery for nasal polyposis

can exclude the presence of unknown defects of the skull base

T2
FLAIR
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Di rinzo 1 min
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Surgeon

Surgical 
decision

Complication - Training 
(Imaging, laboratory)

- Self evaluation

Patient

- Comorbidity
- History
- Anatomy
- Disease

Instruments

- Bipolar forceps
- Cutting instruments
- Powered instruments
- “ENT navigation”
- 3D Surgery
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INSTRUMENTS-RISK

BLUNT INSTRUMENTS

NOT-ANGLED INSTRUMENTS

MONOPOLAR CURRENT

HOW TO AVOID IT

• small size instruments
(dedicate instruments in 

pediaric surgery)

• single and double angled
instruments (drill,shaver,
cutting)

• cicatricial sequelae
• turbinates destabilization

• nerve injury
• vascoular injury

NOT-CUTTING INSTRUMENTS

• less control of surgical
movements

• vascoular injury (a.e.a.)
• sinusal osti stenosis

• cutting instruments
• microdebrider (soft tissue,

slow speed)

• bipolar current
• Take-apart ®
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AEA bleeding SPA bleeding

DOUBLE ANGLED 

BIPOLAR

Dessi Bipolar Forceps 

MicroFrance®
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093-A VIRDIS 1.19
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14  DAYS  LATER
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OPTICAL NAVIGATION SYSTEM

MAGNETIC NAVIGATION SYSTEM
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Surrounding anatomical structures
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Mosher HP. The symposium on the ethmoid. The surgical anatomy of the 

ethmoidal labyrinth. Am Acad Opththalmol Otolaryngol 1929; 376-410.

“it has been proven 

to be one of the 

easiest ways to 

kill patient”
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Anatomical variants

“Anatomical
dissection”

is the KEY

Safe FESS

Unsafe
procedure
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5th Conference
8th Dissection course

2024

2015

15th-19th September 2026
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SINO-NASAL SURGICAL RISK AREAS
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SKULL BASE SURGICAL RISK AREAS

SAFE ANATOMICAL LANDMARKS

First olfactory

fibers

Mofa

Vidian nerve/Eustachian 

tube

Intrasphenoidal

landmatks

Optic

chiasma
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The target is:
the sinus ostium patency

Fundamental principle of FESS:

MAXILLARY FRONTAL SPHENOIDAL
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3 FESS Steps

Maxillary
pre-chambers surgery OMC

Frontal
pre-chambers surgery

FR

Sphenoidal
pre-chambers surgery SER

I

II

III
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• LAMINA PAPIRACEA
• NASOLACRIMAL DUCT

MEDIAL BORDER of the
UNCINATE PROCESS

Partial inferior uncinotomy

Under the floor of 
ethmoidal bulla

I

SAFETY ANATOMICAL LANDMARKS

SURGICAL RISK AREAS



SURGICAL RISK AREAS

• LAMINA PAPIRACEA

Partial inferior uncinectomy

Lateralization of medial maxillary wall
and inferior uncinate process insertion

I

www.TheEarNoseThroatDoctor.com
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LESION OF THE LAMINA PAPIRACEA

HEMATOMA

EMPHYSEMA
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SURGICAL RISK AREAS

• NASOLACRIMAL DUCT

Partial inferior uncinectomy

Anterior insertion of uncinate process

I
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3 FESS Steps

Maxillary
pre-chambers surgery OMC

Frontal
pre-chambers surgery

FR

Sphenoidal
pre-chambers surgery SER

I

II

III
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II
Frontal

pre-chambers surgery
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II
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VS

II
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Uncinate process insertion

courtesy of Stammberger

II
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COMPLICATIONS
Iatrogenic CSF-likeII Intraorbital bleeding
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CSF-L PNEUMOENCEPHALUS

Cranial part of 
uncinate process

Recessus 
terminalis

Lateral lamella

Lamina 
papiracea

Ethmoidal 
bulla

SURGICAL RISK AREAS
• LATERAL LAMELLA OF THE CRIBRIFORM PLATE

Total uncinectomy following the
Cranial portion of uncinate process

II
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II

Catalano frontale 
corto
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SURGICAL RISK AREAS

• ANTERIOR ETHMOIDAL ARTERY

II
Anatomical landmark = cranial border of PU

PEA

AEA
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AEA injury
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Stankiewicz JA (1989c) Blindness in intranasal ethmoidectomy: prevention and management. Otorhinolaryngol Head Neck Surg 101:320-329



www.TheEarNoseThroatDoctor.com

Huang CM, Meyer DR, Patrinely JR, et al.: Medial rectus muscle injuries associated with functional endoscopic sinus surgery: 

characterization and management. Ophthalmic Plast Reconstr Surg. 2003, 19:25- 37. 10.1097/00002341-200301000-00004

MR injury 

common 
pattern

description Repair 

I Complete Transection Immediate 

II Partial/Contusion Immediate

III Intact but Entrapment Release 
entrapment 

IV Contusion Conservative 
3-
6/12,injectio
n antagonist 
muscle
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Orbital Hematoma 

• Removal of nasal packing
• Check visual acuity(Red color),Fundus and intraocular pressure(retina can tolerate 

ischaemia up to 90 min ).
• IV acetazolamide,Mannitol and topical timolol 0.6%.
• Mega dose steroid (intravenous methylprednisolone 30 mg/kg over 15 minutes followed by an infusion of 5.4 

mg/kg per hour for 48 hours from the first day of trauma. As patients showed improvement on their clinical findings 

within that 48 hours, they were placed on rapid oral taper doses of prednisone lasting 2 weeks.).
• Lateral canthotomy and Cantholysis.
• +/_ Orbital decompression.
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3 FESS Steps

Maxillary
pre-chambers surgery OMC

Frontal
pre-chambers surgery

FR

Sphenoidal
pre-chambers surgery SER
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II

III
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Ostium location
III
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III
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CONCHALPRESELLARSELLAR

SPHENOID SINUS: Variant Anatomy

III
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SURGICAL RISK AREAS

• LAMINA PAPIRACEA

Transethmoidal sphenoidotomy

Safe surgical
landmark:

Carrefour of 
the 3 MT 
portions

(infero-medial)

III
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“Safe point”

III

Anatomical landmark =

Inferior border of superior turbinate

Approaching the sphenoidal ostium
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SURGICAL RISK AREAS

• OPTIC NERVE
• CAVERNOUS ICA

Opening of the sphenoid sinus

All intrasphenoidal anatomical
landmarks have to be identified

Optic nerve lesion

III
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Onodi cell

SURGICAL RISK AREAS

Optic nerve dehiscence

III

Anatomical landmark =

Inferior border of 
superior turbinate
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Onodi Cell
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Optic 
decompression 
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Carotid aneurysm 
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011T-Carotidbleeding.mov
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Skull base: surgical risks

TRANS
CRIBRIFORM

TRANS
SELLAR

TRANS
CLIVUS

TRANS
PLANUM
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Tuba x far lat

ICA paraf

Vidiano x2

PCF

PA

Chiasma stulk 
SHA

Fil olf

Reperi intsfen

1 2

3 54 6



www.TheEarNoseThroatDoctor.com

DRAF  III

1 First olfactory fibers
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MOFAMOFA:

medial orbital-frontal artery

2 Medial orbital-frontal artery

dossi mofa breve.mov
dossi mofa 
breve.mov
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CONCHAL

PRESELLAR

SELLAR

SPHENOID SINUS: Variant Anatomy

3 Intrasphenoidal landmarks
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3 Intrasphenoidal landmarks
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4 Optic chiasma
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4 Optic chiasma

“Transplanum approach (supradiaphragmatic)”

ADAMANTINOMATOUS 

CRANIOPHARYNGIOMA

ATTENTION PLEASE….
PERFORATING ARTERIES: VISUAL 

LOSS!!
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INFERIOR HYPOPHYSEAL ARTERY

Bleeding
TRANSELLAR APPROACH
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• Greater petrosal + Deep petrosal→exocranial
part of foramen lacerum → vidian canal → PPF

• Landmark for anterior genu of petrosal ICA

5 Vidian nerve
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What about extreme
variability of cervical
loop of the ICA?

More medial
=

More risk

It can’t be evaluated

intraoperatively!

Eustachian tube is the 
landmark to find the 
ICA between petrous

and cervical tract

6 Eustachian tube
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Brambilla breve 3

TRANSCLIVAL APPROACH

ATTENTION PLEASE….
BASILAR ARTERY SPASM
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1
2

3

5
4

6

TRANS
CRIBRIF

ORM

TRANS
SELLAR

TRANS
CLIVUS

TRANS
PLANUM



MANAGEMENT OF CAROTID INJURIES

During endoscopic skullbase surgery

External 

approaches 

to ICA

1998

Endovascular 

embolization

2010

Endovascular 

stenting

2012 

Endovascular stenting 

& 

Endoscopic transnasal ICA 

resurfacing

2018



FLOW DIVERTER STENTING
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1
2

3

5
4

6

TRANS
CRIBRIF

ORM

TRANS
SELLAR

TRANS
CLIVUS

TRANS
PLANUM

SKULL BASE  SURGICAL RISK AREAS
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Surgeon

Surgical 
decision

Complication - Training 
(Imaging, laboratory)

- Self evaluation

Patient

- Comorbidity
- History
- Anatomy
- Disease

Instruments

- Bipolar forceps
- Cutting instruments
- Powered instruments
- “ENT navigation”
- 3D Surgery



I

II
III

IV

V

Sinus surgery

Advanced sinus /Basic skull

base surgery

Extradural

Skull base

Intradural

Skull base

Coronal plane

Vascular dissection

LEARNING CURVE

Safety of the surgical gesture
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Surgeon

Surgical 
decision
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- Anatomy
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Think before you act!!! 

Complications begets complications 
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Orbital Hematoma 

• Removal of nasal packing
• Check visual acuity(Red color),Fundus and intraocular pressure(retina can tolerate 

ischaemia up to 90 min ).
• IV acetazolamide,Mannitol and topical timolol 0.6%.
• Mega dose steroid (intravenous methylprednisolone 30 mg/kg over 15 minutes followed by an infusion of 5.4 

mg/kg per hour for 48 hours from the first day of trauma. As patients showed improvement on their clinical findings 

within that 48 hours, they were placed on rapid oral taper doses of prednisone lasting 2 weeks.).
• Lateral canthotomy and Cantholysis.
• +/_ Orbital decompression.
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5th Conference
8th Dissection course

2024

2015

15th-19th September 2026



www.TheEarNoseThroatDoctor.com



www.TheEarNoseThroatDoctor.com


	Slide 1: Complication in  endoscopic sinus and skull base surgery
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107

