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infraorbital nerve block

about  245–246
complications of  249–250
efficacy of  249
extraoral technique  248–249
intraoral technique  246–248
remarks  250–251
uses  246
zones anesthetized  246

infraorbital zone, as a collateral 
branch  19

injectable anesthetic solutions
articaine

about  113–115
indications  116–117
metabolism  115
remarks  115–116

bupivacaine
about  123
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contraindications  125–126
metabolism  123
remarks  123–125
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about  109–111
indications  111–113
metabolism  111
remarks  111

mepivacaine
about  117
indications  119–120
metabolism  117–119
remarks  119

prilocaine (propitocaine)
about  120
indications and contraindications   

122–123
metabolism  120
remarks  120–122

procaine (novocaine)  109
solution composition

antioxidants (sulfites)  107–108
local anesthetic  107
other compounds  109
pH adjustment  108–109
preservatives (methylparaben)   

108
vasoconstrictor  107

injection site infection  142–143
injections  228–229
Injex®, for jet injection  362
INR index  141
instrument set and equipment

about  7
alkalinization system (pH Onset 

System®)  186–188
cartridge heaters  190
cartridges

about  177–178
components  178–179
degradation of drugs in  180–181
problems affecting  180
storage of  179–180

complementary devices  185–186
for intraosseous technique  330–331
needles

about  173
components  173–175
criteria for selecting  177
critical aspects  175–177
lengths and gauges  175

for periodontal ligament 
technique  322–324

syringes
about  181
components of cartridge‐type   

181–183
self‐aspirating  183–184
variants of cartridge‐type   

184–185
vibrating devices  188–190

interaction involving drugs no longer 
in use, as a relative 
contraindication for 
vasoconstrictors  162

intermediate aliphatic chain  67
internal branch  21
internal/medial boundaries, of 

pterygomandibular space  42
intolerance to sulfites, as an absolute 

contraindication for 
vasoconstrictors  156

intracranial zone, as a collateral 
branch  18

intraligamentary injection, for 
anesthesia  8

intramuscular route, for drugs  438
intranasal maxillary local anesthesia 

(Kovanaze®)
about  9, 379
advantages of  383–384
complications of  381–383
contraindications  380
disadvantages of  384
efficacy of  381
equipment  380
indications  379
solution composition  379
technique  380–381
zone anesthetized  379

intranasal variant, nasopalatine nerve 
block  274

intraoral technique, for infraorbital 
nerve block  246–248

intraosseous technique
about  329–330, 332–336
anesthetic solutions  331
anesthetized area  331–332
complications of  336–338
efficacy  336
indications, contraindications, and 

disadvantages  330
instrument set  330–331

intra‐pulp technique, for anesthesia  8
intrapulpal anesthesia

about  318
topical anesthetic technique  319
traditional technique  318–319

intraseptal technique
about  328
anesthetized area  328
complications of  329
contraindications  328
success factors for  328
technique  328–329

intravascular injection, 
inadvertent  446–447

indications (cont’d)
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intravenous route, for drugs  438
irreversible acute pulpitis, as a cause of 

local anesthesia failure  346–348
ischemia, as a cause of post‐injection 

mucosal ulceration  419
ischemic necrosis, due to 

vasospasm  400–401
isomers

about  78–79
catecholamines and  88

j
jaw‐thrust technique  436–437
jet injection

about  360
advantages  361
complications of  363–364
disadvantages  361
distribution of solution  360–361
equipment  361–362
indications  361
technique  362–363
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Koller, Carl  3
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labial plexus  35, 353
lack of cooperation from patient

about  135
approach to behavioral 

problems  136–137
evaluation or risk  136
predisposing factors  135–136

lactation, local anesthetics and  77
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Laguardia, H. J.  7–8
Laguardia‐Akinosi technique 

(mandibular block)
about  300
advantages and 

disadvantages  300–301
complications of  303–304
distribution of anesthetic 

solution  301
efficacy of  303
technique  301–303
zone anesthetized  301
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lateral nasal branches  19
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lengths and gauges, of needles  175
León, Pedro Cieza de  2
lesions

caused by barbed needles  177
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lesser palatine nerves  19
Levitt, Boris  7
levonordefrin  7, 94–95
lidocaine (lignocaine)

about  6, 74–75, 109–111, 452, 456
for children  389–390
cimetidine and, as a minor 

contraindication  150
indications  111–113
metabolism  111
propranolol and, as a minor 

contraindication  150
remarks  111
succinylcholine and, as a minor 

contraindication  150
for topical anesthesia  199

lidocaine adhesive patches, for topical 
anesthesia (DentiPatch®)   
199–200

lingual approach, to double infiltration 
in anterior teeth  305

lingual nerve  33–34
lingual nerve block

about  312
anesthetized area  312
complications of  314
high‐risk anesthetic 

techniques and  140
partial variant as  314
technique  312–314

lingula  39, 350
lipid solubility  69–70
local anesthesia/anesthetics

about  67
anesthetic parameter  72
assessment of  70–72
chemical structure  67
in children (See children)
complications of (See complications)
composition of  107
concentration

anesthetic potency and  73
safety and  73
tissue irritation and  73–74
volume and  72

contraindications for (See 
contraindications)

degradation of in cartridges  181
development of  5–6
development of in dentistry  5–9
effect of articaine  116
evaluation of  230–231
frequency of use of  9
history of  1–9
for intraosseous technique  331
isomers  78–79
lactation  77
local anesthetic potency

articaine  115–116
of local anesthetics  73

lower lip  283
maximum doses  74–75
maximum doses for children  75–76
mechanisms of

about  58
critical length  59–60
differential nerve block  58–59
tonic and phase block  59
transient receptor potential 

channel  60
mixing  77–78
of palate, without complementary 

anesthesia of palate  267–268
peripheral nerve and (See 

peripheral nerve)
physical‐chemical characteristics of

about  67–68
dissociation constant (pKa)  68–69
lipid solubility  69–70
partition coefficient  69–70
protein binding  70
vasodilation  70

potency of  267
pregnancy  76–77
topical (See topical anesthesia)

local anesthesia/anesthetics, failure of
about  344
after mandibular blocks  349–354
after maxillary infiltration  348–349
consequences of  344–345
frequency  344
general causes

drug addiction and 
alcoholism  346

highly anxious patients  345–346
irreversible acute pulpitis  346–348
resistance to local anesthetics  348
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localized late‐onset skin lesion
about  400
causes and pathophysiology   

400–401
clinical manifestations  400
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long‐acting anesthetics, as a relevant 

contraindication  148
long‐term paresthesia, nerve lesions 

and  404–407
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lower lip anesthesia  283
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space  44
lumen, of needles  174
Lundqvist, Bengt  6

m
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mandibular anesthesia. See 

complementary anesthesia; 
pulpal anesthesia

mandibular arch
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body of the mandible

about  36
cortical bone thickness  36–37
mandibular canal  37–38
mental foramen  38–39
retromolar zone (trigone and 

fossa)  37
mandibular nerve (V3)

about  31
auriculotemporal nerve  33
buccal nerve  31–33
inferior alveolar nerve  34–36
lingual nerve  33–34
mylohyoid nerve  36
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the  42–43
contents of  44–45
open/closed mouth and  44
positive aspirations and 

hematomas  45
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coronoid notch  41
divergent angle  39
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about  7
in children  392
conventional/direct technique

about  285
complications of  291–292
distribution of anesthetic 

solution  285–286
efficacy of  291
technique  286–291
zone anesthetized  286

facial palsy associated with   
410–412

failure of local anesthesia after   
349–354

in general
about  281
factors to consider for  282–285
zone anesthetized  282

Gow‐Gates technique
about  292
advantages, disadvantages and 

non‐advantages  294–296
complications of  299–300
efficacy of  299
mechanism  292–294
remarks on  300
technique  296–299
zone anesthetized  296

high‐risk anesthetic 
techniques and  140

Laguardia‐Akinosi technique
about  300
advantages and 

disadvantages  300–301
complications of  303–304
distribution of anesthetic 

solution  301
efficacy of  303
technique  301–303
zone anesthetized  301

The Wand® and  376
mandibular canal  37–38
mandibular foramen  39–40
mandibular incisive nerve  35
mandibular nerve (V3)

about  31
auriculotemporal nerve  33
buccal nerve  31–33

inferior alveolar nerve  34–36
lingual nerve  33–34
mylohyoid nerve  36

Margetis, P. M.  8
margins, pterygopalatine 

fossa and  26
maxilla, pulpal anesthesia  

and  241
maxillary anesthesia. See 

complementary anesthesia of 
the palate; pulpal anesthesia

maxillary arch
about  17
cortical bone thickness  25
greater palatine canal and 

foramen  24
infraorbital foramen  25–26
maxillary nerve (V2)

about  17–18
collateral branches  18–19
palatine nerves  19–21
superior alveolar nerves  22–23
superior dental plexus  23

nasopalatine canal and 
foramen  24–25

pterygoid venous plexus  25
pterygopalatine fossa  26–27
trigeminal ganglion  17
trigeminal nerve  17

maxillary block, high‐risk anesthetic 
techniques and  140

maxillary infiltration
facial palsy associated with  412
failure of local anesthesia 

after  348–349
maxillary nerve (V2)

about  17–18
collateral branches  18–19
palatine nerves  19–21
pulpal anesthesia and  241
superior alveolar nerves  22–23
superior dental plexus  23

maximum doses
about  74–75
of articaine  115
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of mepivacaine  119

Mayer, E.  6
mechanical therapy, for 

trismus  408–409
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of local anesthesia

about  58
critical length  59–60
differential nerve block  58–59
tonic and phase block  59
transient receptor potential 

channel  60
for mandibular block: Gow‐Gates 

technique  292–294
medial/internal boundaries, of 

pterygomandibular space  42
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membrane potentials  56
membranes  51
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cooperation and  135
mental foramen  38–39
mental nerve  35
mepivacaine

about  6, 117, 456
indications  119–120
metabolism  117–119
remarks  119
vasodilation and  70

metabolism
articaine  115
bupivacaine  123
of catecholamines  92
lidocaine (lignocaine)  111
mepivacaine  117–119
prilocaine (propitocaine)  120
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contraindication  148–149
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microanatomy, of peripheral nerve
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nerve fibers and myelin  51–52
neurons  50
peripheral nerve structure  52–54
sensory neurons  50
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(MSAN)  19, 22–23
middle/central region, of 

pterygomandibular space  44
minimal intervention technique, for 

complementary anesthesia of 
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mixing local anesthetics  77–78
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modified adatia technique, for 

posterior superior alveolar 
nerve block  253
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Mortn, William Thomas Green 
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nerve)  19, 22–23
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Muschaweck, Roman  6
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relevant contraindication  149
myelinated fibers  51–52
mylohyoid nerve  34, 36, 350–351
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nasopalatine canal and 
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nasopalatine nerve  19, 20–21, 267
nasopalatine nerve block

about  271
anesthetized area  271
complications of  273–274
intranasal variant  274
technique  271–273, 274

Nathalang, B.  6
neck, of cartridges  178
needle adapter

for cartridges  178
for cartridge‐type syringes   

181–182
needle‐induced infection

about  418
clinical manifestations  418
dentist management  419

needles
about  7, 173
breakage of

about  419–420
causes of  420
clinical manifestations  421
decision to retrieve  421
dentist management  421–422
factors of interest  420
preventive measures  422–423
techniques  420

for children  392
components  173–175
criteria for selecting  177

critical aspects  175–177
gauge of  175
insertion of  225–226
length of  175, 284–285
for periodontal ligament 

technique  324
retraction of  219
in The Wand®  370

nerve block kinetics, peripheral nerve
about  60
induction stage  60
recovery stage  60–61
re‐injection  61
resistance to local anesthetics  61
tachyphylaxis  61

nerve blocks  254
nerve fibers, classification of  52
nerve fibers and myelin  51–52
nerve lesions

about  402
anatomical  402
electric shock sensation  403–404
general causes  402–403
hoarseness  407
long‐term paresthesia  404–407
sense of taste alterations  407

nerve trunk thickness  60
Neuner, Von  3
neurons  50
neurophysiology, peripheral nerve

about  56
action potentials  56–58
fundamentals  56
membrane potentials  56
propagation of action potential  58

neuropraxia  402
neurotmesis  402
Nevin, Mendel  8
Niemann, Albert  2
nodes of Ranvier  52, 59
nonselective beta‐blockers, as a 

relative contraindication 
for vasoconstrictors   
158–160

noradrenaline  7
nordefrin hydrochloride  7
norepinephrine

about  7
catecholamines and  93–94
symptoms of reaction to  445

novocaine (procaine)  5, 6, 452, 456
Noyes, Henry D.  3
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o
Oberst of Hale, Maximilian  4
ocular complications

about  412
clinical manifestations  412–413
dentist management  414
onset and duration  413
pathophysiology of  414–418
predictors of sequelae  414
techniques for  412

1‐2‐3 technique, for anesthesia  7
open/closed mouth, pterygomandibular 

space and  44
oral vitamin K antagonists  141
Oraqix® gel  8–9
OraVerse®  9
orbital branches  19
osteomyelitis, as a clinical manifestation 

of needle‐induced infection  418
overdose  447

p
pain

during injections  232–253
needle gauge and  176
from tooth decay  209

pain reduction methods, for 
complementary anesthesia 
of palate

about  269
minimal intervention 

technique  271
periodontal ligament 

technique  270–271
pressure techniques  270
topical anesthesia  269
topical cooling  270

palatine nerves  19–21
P‐AMSA  371–373
Pantocaine  6
paresthesia

as a clinical manifestation of 
long‐term paresthesia   
404, 406

as a clinical manifestation of 
needle‐induced infection  418

partial variant
as lingual nerve block  314
of the palate  276

partition coefficient  69–70
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passive diffusion to the orbit  417
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of hyperventilation syndrome   

442–443
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of ocular complications  414–418
of systemic toxicity induced by local 

anesthetics  445–446
of toxicity induced by 

sympathomimetic 
vasoconstrictors  444

periapical infiltration  142
perilemma  53
perineurium  52–53
periodontal abnormalities  326–327
periodontal ligament technique

about  142, 320
anesthetized area  324
for complementary anesthesia of 

palate  270–271
complications of  326–328
diffusion of the solution  320–321
efficacy factors  321–322
efficacy of  326
indications and 

contraindications  320
instrument set  322–324
technique  324–326
The Wand® and  375–376

periodontal Oraqix® gel, for topical 
anesthesia 
(DentiPatch®)  209–211

periosteum, classification of anesthesia 
with respect to  254

peripheral nerve
basic membrane proteins

about  54
potassium channels  55–56
sodium channels  54–55
sodium‐potassium pump  54

mechanisms of local anesthesia
about  58
critical length  59–60
differential nerve block  58–59
tonic and phase block  59
transient receptor potential 

channel  60
microanatomy

axons  50–51
membranes  51
nerve fibers and myelin  51–52

neurons  50
peripheral nerve structure  52–54
sensory neurons  50

nerve block kinetics
about  60
induction stage  60
recovery stage  60–61
re‐injection  61
resistance to local anesthetics  61
tachyphylaxis  61

peripheral nerve neurophysiology
about  56
action potentials  56–58
fundamentals  56
membrane potentials  56
propagation of action 

potential  58
peripheral nerve structure  52–54
Pernice, Ludwig  4
persistent post‐injection pain  397
Pfender, Charles  3–4
pH  188
pH adjustment  108–109
pH Onset System  9
pharyngeal nerve  19
phenothiazines, as a contraindication 

for vasoconstrictors  163–164
phentalomine (OraVerse®)

about  95–96
advantages and indications  96
clinical efficacy  97
technique and dose  96–97
tolerance, toxicity, and adverse side 

effects  97–98
phentolamine mesylate  9
phenylephrine  7
pheochromocytoma‐induced arterial 

hypertension, as an absolute 
contraindication for 
vasoconstrictors  156–157

physical access, impossible  143
physical‐chemical characteristics, of 

local anesthetics
about  67–68
dissociation constant (pKa)  68–69
lipid solubility  69–70
partition coefficient  69–70
protein binding  70
vasodilation  70

piston, for cartridge‐type syringes  182
Pizarro, Francisco  1–2
plastic syringes  184
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plunger, for cartridges  179
Pöppig, Eduard Friedrich  2
positive aspirations and hematomas, 

pterygomandibular 
space and  45

posterior cap, of needles  175
posterior division, mandibular 

nerve and  31
posterior part

of cartridges  179
of cartridge‐type syringes  182

posterior superior alveolar nerve  22
posterior superior alveolar nerve 

block (PSA)
about  251
complications of  253
efficacy of  252–253
modified adatia technique  253
technique  251–252
zones anesthetized  251

posterior/dorsal boundaries, of 
pterygomandibular space  43

post‐injection mucosal ulceration
about  419
clinical manifestations  419
dentist management  419
proposed causes  419

potassium channels (K+ channels)   
55–56

power‐driven injection systems, for 
anesthesia  8

power‐operated injection systems, for 
anesthesia  8

power‐operated syringes  185
P‐Posture  436–437
Pravaz, Charles Gabriel  4
predisposing factors  135–136
pre‐division, mandibular 

nerve and  31
pregnancy

as a contraindication of 
felypressin  164–165

local anesthetics and  76–77
pregnancy and lactation labeling rule 

(PLLR)  76
preschool children, lack of patient 

cooperation and  135
preservatives (methylparaben)   

108, 457
press and roll technique  270
pressure techniques, for complementary 

anesthesia of palate  270

prevention
for allergies  460
for systemic toxicity induced by local 

anesthetics  450
preventive measures  435
prilocaine (propitocaine)

about  120, 451, 456
indications and contraindications   

122–123
metabolism  120
as a relevant contraindication   

148–149
remarks  120–122

primary mandibular molars, anesthesia 
of in children  391–392

Prinz, Hermann  5
procaine (novocaine)

about  5, 6, 109, 452, 456
sulfonoamides and, as a minor 

contraindication  149
propagation of action potential  58
protective disk  185
protein binding  70
pseudo‐unipolar neurons  50
psychiatric disorders, lack of patient 

cooperation and  135
psychogenic reactions

about  439
allergic‐like reactions  444
general causes  439
hyperventilation syndrome  442–444
vasovagal syncope  439–442

psychostimulants, as a relative 
contraindication for 
vasoconstrictors  161

pterygoid venous plexus  25
pterygomandibular depression  42
pterygomandibular  

raphe/ligament  42
pterygomandibular space

about  41–42
anatomic boundaries of the  42–43
contents of  44–45
lingual nerve and  33
open/closed mouth and  44
positive aspirations and 

hematomas  45
pterygomaxillary space. See 

pterygomandibular space
pterygopalatine fossa  26–27
pterygopalatine fossa zone, as a 

collateral branch  18–19

pulpal abnormalities  327, 338
pulpal anesthesia

about  241, 263, 281
buccal anesthesia of upper 

molars  241–242
buccal infiltration

about  242
complications of  245
efficacy of  245
modified cotton roll approach  245
success factors of  245
technique  242–245
zones anesthetized  242

double infiltration in anterior teeth
about  304
complications of  306
efficacy of  306
success factors for  304
technique  304–306
zone anesthetized  304

high tuberosity approach
about  253
complications of  256
efficacy of  256
remarks  256
technique  254–255
uses  253–254
zone anesthetized  254

infraorbital nerve block
about  245–246
complications of  249–250
efficacy of  249
extraoral technique  248–249
intraoral technique  246–248
remarks  250–251
uses  246
zones anesthetized  246

mandibular block: conventional/
direct technique

about  285
complications of  291–292
distribution of anesthetic 

solution  285–286
efficacy of  291
technique  286–291
zone anesthetized  286

mandibular block: Gow‐Gates 
technique

about  292
advantages, disadvantages and 

non‐advantages  294–296
complications of  299–300
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efficacy of  299
mechanism  292–294
remarks on  300
technique  296–299
zone anesthetized  296

mandibular block: in general
about  281
factors to consider for  282–285
zone anesthetized  282

mandibular block: Laguardia‐
Akinosi technique

about  300
advantages and 

disadvantages  300–301
complications of  303–304
distribution of anesthetic 

solution  301
efficacy of  303
technique  301–303
zone anesthetized  301

maxilla  241
maxillary nerve (V2)  241
posterior superior alveolar nerve block

about  251
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efficacy of  252–253
modified adatia technique  253
technique  251–252
zones anesthetized  251

transpalatal technique
about  256–257
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efficacy of  260–261
success factors of  263
technique  257–260
uses  257
zone anesthetized  257
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q
QuickSleeper  377–379
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manifestation of 
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coronoid notch  41
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lingula  39
mandibular foramen  39–40
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sulcus colli  40–41

ramus width  39
rapid absorption  447
rebound vasodilation  91
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recovery and discharge, for systemic 

toxicity induced by local 
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recovery stage, of peripheral nerve 
block  60–61

refrigerants  207
Regitine®  9
re‐injection, for peripheral nerve 

block  61
relative anesthetic potency  69
relative refractory period  57
relative toxicity  69
remarks

for articaine  115–116
for bupivacaine  123–125
for high tuberosity approach  256
for infraorbital nerve 

block  250–251
for lidocaine (lignocaine)  111
for mepivacaine  119
for prilocaine (propitocaine)   

120–122
repolarization  57
reserprine  162
resistance to local anesthetics  61, 348
respiratory diseases, toxic 

methemoglobinemia and  149
respiratory tract, effect of 

catecholamines on  91
retraction, of needle  219
retrograde arterial flow  414
retrograde venous flow  414–417
retromolar zone (trigone and fossa)  37
Riethmüller, Richard  5
rigid recipient  186
risk of hemorrhage, clotting abnormalities 

and systemic causes of  140–142
Ritsert, Eduard  5
Rynd, Francis  3–4

s
safety

of local anesthetics  73
prilocaine (propitocaine)  120–122

saltatory conduction  52
Sauvez, Emilie  8
scale  186
Scarpa’s nerve  20–21
Schleich, Carl Ludwig  4
Schley, W. S.  5
Schwann cells  50, 51–52
selective serotonin reuptake inhibitors 

(SSRIs)  162
self‐aspirating syringes  183–184
self‐inflicted injury  397–398
sense of taste alterations, nerve 

lesions and  407
sensory neurons  50
sequelae, predictors of  414
sequential nature  283
shaft, of needles  173
shank, of needles  173
sheath, of needles  175
silicone lubricant, in cartridges  179
skin discoloration, as a clinical 

manifestation of facial 
hematomas  401

Smith, Arthur Ervin  8
socket, of needles  174
sodium channels (NA+ 

channels)  54–55
sodium‐potassium pump (Na+/K+ 

pump)  54
solution composition

antioxidants (sulfites)  107–108
local anesthetic  107
other compounds  109
pH adjustment  108–109
preservatives (methylparaben)  108
vasoconstrictor  107

somatotopic  60
sphenomandibular 

ligament  44–45, 350
Stabident®  330–335
sterilization, of syringes  183
Stolz, Friedrich  4
storage, of cartridges  179–180
structure, of peripheral nerve   

52–54
subcutaneous route, for drugs  438
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