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Safe and effective injection techniques 
for the treatment of spinal pain

Written by a multidisciplinary team of experts, Spinal Injection Techniques presents all 
common methods for the injection of local anesthetics to address pain from the cervical 
spine to the sacrum. The authors describe techniques that are viable alternatives to spine 
surgery and that do not rely on diagnostic imaging. The first section of the book covers a 
general overview of the basic principles, diagnostics, and causal as well as symptomatic 
pain therapy for the spine. Designed in atlas format, the second section includes chapters 
on spinal anatomy and pain signaling, techniques for injection therapy of the cervical, 
thoracic and lumbar spine, management of potential complications and side effects, and 
multimodal spine therapy. Illustrated by real-life photographs from the author’s practice, 
each technique-related chapter guides the reader step-by-step and with great precision 
through the injection procedures. 

Highlights:
• Provides detailed coverage of injection therapy without the use of image guidance
• Features inpatient and outpatient minimally invasive spine therapy, and concomitant 
   pharmaceutical treatments
• Includes essential information on contraindications and patient consent
• More than 400 color illustrations and photographs demonstrate the relevant anatomy, 
   patient positioning, and accurate needle placement

Designed as a practical guide and useful compendium, Spinal Injection Techniques is 
invaluable for orthopedists and practitioners in physical medicine and rehabilitation. 
It is also a handy reference for anesthesiologists, neurologists, and rheumatologists 
with a specific interest in pain therapy for the spine.

Theodoros Theodoridis, MD, is Orthopedist in private practice, Bochum, Germany.
Juergen Kraemer, MD, is Professor Emeritus, Department of Orthopedics, University 
Clinic, St. Josef Hospital, Bochum, Germany.

An award-winning international medical and scientific publisher, Thieme has demonstrated 
its commitment to the highest standard of quality in the state-of-the-art content and 
presentation of all of its products. Thieme’s trademark blue and silver covers have become 
synonymous with excellence in publishing.
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Sino-orbito-cranial interface

Thanks to  Iacopo Dallan!
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Maxillary	ostium	
Ethmoid	infundibulum	(posterior)	
Hiatus	semilunaris	
Middle	meatus

Note	:	Ostio-meatal	unit

Coronal	CT



Uncinate	process

Lamina	
papyracea

Coronal	CT

EB

Supero-anterior		
attachment	to	lamina	
papyracea	in	50%

Thin-curved	bony	lamina	of	variable	height	from	the	lateral	side	of	the	ethmoid	
labyrinth,	that	forms	a	portion	of	the	lateral	nasal	wall.

Inferior	attachment	to	the	
neck	of	the	inferior	turbinate



Axial	CT

Uncinate	process	is	very	close	to	infero-medial	orbit	wall.		
They	can	be	merged.
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orbit
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Vulnerability	of	the	orbit

Uncinectomy



Lamina	papyracea	localized	medial	to		
the	maxillary	sinus	ostium	

Coronal	CT

(Ex	:maxillary	sinus	hypoplasia;reduced	
	ethmoid	transverse	diameter;children)

Fusion	of	the	uncinate	process	to	the	
medial	orbital	wall		
(usually	associated	with	ipsilateral	hypoplastic	maxillary	
sinus)	

orbit

Coronal	CT

Vulnerability	of	the	orbit
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Lateral	lamella	
(point	of	structural	weakness	in		
the	anterior	skull	base)

Dehiscent	in	15%	of	specimens

Point	of	structural		
weakness	during	
turbinectomy

Lateral	Lamella:	1-16	mm	length

Middle	
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		 	 Type	I:	olfactory	fossa	is	1-3	mm	deep,	lateral	lamella	is	nearly	nonexistent;		
		

Type	II:	olfactory	fossa	is	4-7	mm	deep;	and		
		

Type	III:	olfactory	fossa	is	8-16	mm	deep	

Keros	classification

Cribriform	plate
Fovea	Ethmoidalis
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• Remove remaining anterior ethmoid cells 
anterior to ground lamella 

• (Not that many!) 
• Stay lateral to the attachment of middle 

turbinate: Often attached to medial part of 
cribriform plate / lamella lateralis!



Map of bulla etmoidalis

 Posteriorly: ground (basal)  lamella 
• Medially: orbit 
• Superiorly: skull base or suprabullar cells 

or suprabullar recess 
• Anterio- superiorly: frontal recess or 

suprabullar cells 
• Anterior- inferiorly: Infundibulum 
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Posterior ethmoidectomy

• Perforate the posterior wall of EB (and) 
ground lamella 

• Direction: Posterior / inferior / medially 
• The cells are larger and pyramid - shaped
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Posterior ethmoidectomy

• Keep in mind Onodi cell: superolateral to 
the sphenoid 

• The optic nerve and carotid artery may lie 
in this cell







Frontal recess & sinus



Frontal recess, intrafrontal cells



Μετωπιαίο κόλπωµα (recess)

Sagittal CT Coronal CT

Επικοινωνία µεταξύ µετωπιαίου κόλπου και ρινικής κοιλότητας. Δεν είναι 
πόρος µε την αυστηρή έννοια του όρου αλλά µάλλον ένα κανάλι ανάµεσα 
στις πρόσθιες ηθµοειδείς κυψέλες, µε τεράστια ποικιλοµορφία...

Agger nasi κυψέλη

Μετωπιαίο 
κόλπωµα

Μετωπιαίος  
Κόλπος



 Agger nasi

• H πιο πρόσθια ηθμοειδής κυψέλη ∆ΕΝ είναι η bulla 
ethmoidalis....

• Αgger nasi- Στην πρόσφυση της μέσης κόγχης

• Ορια 

Agger nasi



 Agger nasi

Agger nasi

Agger nasi



Kuhn Type II

Kuhn τύπου 2: Δύο η 
περισσότερες κυψέλες πάνω 
από το agger nasi



Kuhn Type III
Kuhn τύπου 3: Μία µοναδική 
κυψέλη πάνω από το agger 
nasi που προβάλλει µέσα 
στον µετωπιαίο κόλπο



Kuhn Type IV
Kuhn τύπου 4: Μεµονωµένη 
κυψέλη µέσα στον µετωπιαίο 
κόλπο,χωρίς επικοινωνία µε τη 
ρινική κοιλότητα



Supra – Frontal Bullar 
cells

Supra bullar cell: Μοναδική 
κυψέλη πάνω απο την bulla – 
δεν προβάλλει µέσα στον 
µετωπιαίο κόλπο

Fronto bullar cell: Μοναδική 
κυψέλη πάνω απο την bulla –
προβάλλει µέσα στον 
µετωπιαίο κόλπο

Ethmoid bulla

Agger Nasi



keep it simple….



Mia nea Προταση ταξινομησησ

• Πρόσθιες

• Υψηλές (“Kuhn 3,4”) 

• Χαμηλές (“Kuhn 1,2”)

• Οπίσθιες

• Υψηλές (“frontobullar”)

• Χαμηλές (suprabullar”)
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οπισθια υψηλή

προσθιες 
χαμηλες

Ager Nasi  
 cell

οπισθια χαμηλή



Ταξινομηση προσεγγισεων 
στον μετωπιαιο
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 Classi cation of Frontal Sinus 
Approaches/Nomenclature 

 The  rst comprehensive classi cation of endoscopic fron-
tal sinus approaches is credited to Draf, who described in 
1991 ;the Fulda concept= 15  ( Table 22.1 ). In that article, he 
presented a graduated endonasal approach to the frontal 
sinus. Type I is a complete ethmoidectomy, with removal of 
the bulla and suprabullar cells, without violating the mu-
cosa of the frontal recess; type IIa (Fig. 22.3a) is the enlarge-
ment of the frontal out ow tract with the removal of the 
agger nasi (variably described as frontal sinusotomy or the 
;uncapping the egg= technique) (  type IIb (unilateral fron-
tal sinus drill-out=; Fig. 22.3b) consists of further enlarge-
ment of the frontal sinus ostium by drilling of the  oor of 

for most of the remaining 20th century. The advent of 
three-dimensional (3D) imaging (computed tomography 
[CT] and magnetic resonance imaging [MRI]) improved 
our  understanding of frontal recess anatomy, while the 
advent of the operating microscope and endoscope sub-
sequently gave new impetus to transnasal frontal sinus 
surgery: Draf in 1991 15  systematized the endonasal 
( microscopic and  endoscopic) approaches to the frontal 
sinus and described for the  rst time the type 3 medial 
drainage procedure (also named endoscopic Lothrop 
and reintroduced by Gross in 1995 16 ) as a valid alterna-
tive to frontal sinus obliteration.  Although by no means a 
panacea, there is now signi cant experience 17,18  testify-
ing to its e�  cacy and safety. It appears that the pendu-
lum has moved, this time irreversibly, toward intranasal 
 approaches. 

 Table 22.1 Classi cation of endoscopic frontal sinus approaches 

Procedure Anatomy
Nasofrontal 
approach24 Synonyms Modi cations

Draf I 
(Fig. 22.3)

Removal of ethmoid bulla and 
uncinate process

1

Draf IIa 
(Fig. 22.3a)

Removal of agger nasi and 
frontal recess cells

2 Frontal sinusotomy

Draf IIb 
(Fig. 22.3b)

Drilling of frontal sinus  oor 3 (Unilateral) frontal sinus drill-out Frontal sinus 
rescue procedure22

Draf III 
(Fig. 22.3c)

Drilling of all frontal sinus  oor, 
intersinus septum, frontal beak, 
and anterosuperior nasal septum

4 Modi ed endoscopic Lothrop procedure, 
bilateral frontal sinus drill-out, median 
frontal sinus drainage (drill-out) 
procedure

Transeptal frontal 
sinusotomy21

a b

c

 Fig. 22.3aIc Draf classi cation of micro-/endoscopic frontal 
sinus approaches.  

a

c

b
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osteoplastic

type II a/b

type III

type I

(Primary Surgery)



All - or - none concept

• Μετά την είσοδο στονμετωπιαίο, δεν υπάρχει 
επιστροφή

• Μια μικρή τρύπα που ανατράται δια μέσου των  
οστεοκύστεων  του μετωπιαίου κολπώματος οδηγεί 
νομοτελιακά σε στένωση και ιατρογενή κολπίτιδα

•  Η λιγότερο επεμβατική χειρουργικη στο μετωπιαίο 
πρέπει να περιλαμβάνει ως ελάχιστο την πλήρη 
αφαίρεση όλων των οστεοκύστεων του μετωπιαίου



Draf 1- εκτομη αγκίστρου και πρόσθια 
ηθμοιδεκτομή

ενδείξεις:

• σχεδόν όλες οι αρχικές επεμβάσεις για 
μετωπιαία κολπίτιδα
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Draf 3 - anterior access

• Draf 3  - for wide anterior access 
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Sphenoid sinus 
Monolateral vs bilateral
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Σφηνοειδής



Σφηνοειδεκτομή

• Η πρόσθια επιφάνεια του σφηνοειδούς είναι 
περιπου 8 εκ από την ρινική άκανθα και σε 
15⁰ γωνία με την βάση της ρινικής 
κοιλότητας



Σφηνοειδεκτομή



Τέσσερεις τρόποι να εισέλθεις 
στο σφηνοειδή

 A. Ανω κόγχη 

• Μετακίνησε επί τα εκτός την μέση κόγχη.  

• Πίσω και πάνω απο την μέση κόγχη ειναι 
ορατη η άνω κόγχη. 

•  Επί τα εντός είναι το στόμιο του σφηνοειδούς



Τέσσερεις τρόποι να εισέλθεις 
στο σφηνοειδή

B. Ρινοφάρυγγας-οπίσθιες χοάνες  

• Ακολούθησε τον ρινοφάρυγγα  

• Βρες την οπίσθια χοάνη (ακριβώς εκεί που απο το 
οπίσθιο τοιχωμα απο κατακόρυφο γίνεται οριζόντιο) 

•  1 με 1.5 εκατοστά πιο πάνω είναι το στομιο (4-5 
φορές η διάμετρος αναρόφησης) 



Τέσσερεις τρόποι να εισέλθεις 
στο σφηνοειδή

Γ. Μέσω του ρινικου διαφράγµατος –rostrum (πιο 
ασφαλής)  

• Αφαίρεσε τον βλενογόνο από το rostrum 

•  Ακολούθησε το οστό προς τα πλάγια 

•      Το στόμιο είναι 0.5 – 1 εκ από το διάφραγμα



Τέσσερεις τρόποι να εισέλθεις 
στο σφηνοειδή

Και ο λιγότερος ασφαλής τρόπος
Δ: Μέσω οπισθιων ηθµοιειδών 

∆ιάτρησε τη τελευταία ηθμοειδή κυψέλη σε 
κατεύθυνση οπίσθια και μέση – 
ΑΝΤΕΝ∆ΥΚΝΕΙΤΑΙ!!!



Σφηνοειδεκτομή

Ο οπίσθιος ρινικός κλάδος της 
πτερυγουπερώιας αρτηρίας διατρέχει το 
πρόσθιο τοίχωμα του σφηνοειδούς

Ενοχλητική αιμοραγία



Διαφραγµάτια του σφηνοειδούς

Προ – εφιππίου τµήµα της έσω καρωτίδας

Axial CT Coronal CT



Η έσω καρωτίδα είναι ευάλωτη 

Axial CTAxial CT

Η έσω καρωτίδα µπορεί να προβάλλει ή να µην καλύπτεται µε οστό 
Τα διαφραγµάτια σχεδόν πάντα  καταλήγουν στην έσω καρωτίδα

διάφραγµα

Σφηνοειδεκτοµή  



Η έσω καρωτίδα είναι ευάλωτη !

Dehiscent κανάλι 
καρωτίδας (8%)

Axial CT Axial CT !!!



Κυψέλη Onodi

Οπίσθια ηθµοιδής κυψέλη που επεκτέινεται µέσα στο σφηνοειδή 
κόλπο και περιέχει το οπτικό νεύρο

Axial CT

Sagittal CT

Coronal CT

Σφηνοειδής κόλπος

Χειρουργική  
Οπίσθιων ηθµοειδών



Το οπτικό νεύρο είναι ευάλωτο!

Coronal CT

Axial CT

1 2

2

1. Προβολή του οπτικού νέυρου 
εντός του σφηνοειδούς 
κόλπου 

2. Dehiscent οπτικό κανάλι\ (4%)

!!!

Χειρουργική 
σφηνοειδούς



Τυποι πνευμάτωσης του 
σφηνοειδούς

A. Κογχικός (Conchal)      B. Προ εφιπιακός (Pre-sellar)            
C.Εφιππιακός (Sellar)
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Abstract

Skull base surgery has gone through significant changes with the development of
extended endoscopic endonasal approaches over the last decade. Initially used for the
transphenoidal removal of hypophyseal adenomas, the endoscopic transnasal approach
gradually evolved into a way of accessing the whole ventral skull base. Improved
visualization, avoidance of brain retraction, the ability to access directly tumours with
minimal damage to critical neurosurgical structures as well lack of external scars are
among its obvious benefits. However, it presents the surgeons with a number of
challenges, including the need to deal endoscopically with potential arterial bleeding,
complicated reconstruction requirements as well as the need for a true team approach.
In this review drawing from our experience as well as published series, we present an
overview of current indications, challenges and limitations of the expanded endonasal
approaches to the skull base.

Introduction

The skull base forms the floor of the cranial cavity and separates the
brain from the facial skeleton. By virtue of its role as an interface,
skull base is one of the most complex anatomical areas of the human
body.

The variability of pathology present in skull base and the fact that
it is not readily accessible have generated for many years a signifi-
cant amount of interest and controversy. Early on, it was understood
that using the endoscope could facilitate the access to the brain:
Walter Dandy is considered the father of neuroendoscopy,1 and
reported already in 1932 similar outcomes between standard (via
craniotomy) and endoscopic excision of choroid plexus for the treat-
ment of hydrocephalus.2 However, it was a resident urologist from
Chicago, Victor Darwin Lespinasse (1878–1946), who described
for the first time the use of a modified cystoscope (sic) for the
performance of an intracranial intraventricular endoscopy to treat
hydrocephalus.3

The introduction of the rigid endoscope by Nitze4 and Hopkins
who patented the rigid lens in 19605 transformed the way surgery is
performed. Karl Storz further improved the endoscope by adding
fibre optics5 while a charge-coupled device camera was added by
Bell laboratories.6

Otolaryngologists were the first to use the endoscope in and
through the nasal cavity, But Gerard Guiot was the first neurosur-
geon to use the endoscope in the trans-sphenoidal approach towards
the skull base in 1963.7 However, he had to abandon this procedure
because of poor visualization, and following him, for many years, it
felt that the endoscope was to be used in addition to the microscope
as a visual aid rather than as the primary mean of visualization. The
explosion of endoscopic sinus surgery following the ground-
breaking work of Stammberger in the 1980s led eventually in 1992
for Jankowski and co-workers from the Central Hospital of the
University of Nancy to report for the first time the removal of of
hypophyseal tumours in three patients using a purely endoscopic
transnasal transsphenoidal approach to the sella.8

A number of pioneers of transnasal endoscopic skull base surgery
subsequently emerged, including Jho and Carrau, a neurosurgeon
and otolaryngologist, respectively, from Pittsburgh.1 There were also
Cappabianca and de Divitiis from Naples2 and Frank and Pasquini
from Bologna 3who pushed further the limits of what can be
achieved via a transnasal endoscopic approach. More recently, the
‘Pittsburgh team’, consisting of neurosurgeon Amin Kassam and
otorhinolaryngologists Ricardo L. Carrau and Carl Snydermann
from the University of Pittsburgh Medical Centre, drawing from
their experience of more than 1000 procedures, further systematized
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