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SUMMARY 

As with all anesthetic techniques, transcortical 
anesthesia relies on anatomical, physiological 
and histological bases.  Its fundamental principle 
and the clinical data supporting it lead us to think 
that it might be beneficial in replacing the 
majority of other techniques.  
In fact, a study by 3 dental surgeons on 500 
first-line transcortical anesthetic procedures 
confirms this potentiality and allows us to 
highlight its main benefits:  
- immediate anesthesia of several (2 to 6) 
maxillary or mandibular teeth with a single 
vestibular injection (no lingual or palatal 
injection) ; 
- elimination of numbness of the cheek or the lip;  
- use of concentrated vasoconstrictor without risk 
of necrosis, allowing the solution to immediately 
anesthetise teeth with pulpitis.  
Key words: 
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(*) Doctor of odontological sciences 

WHY PERFORM 
FIRST-LINE 
TRANSCORTICAL 
ANESTHESIA ON THE 
MANDIBLE?  

• To eliminate the frequent need for Spix anesthesia 
and achieve an immediate anesthetic effect (1, 4, 5, 
6, 7). With the exception of surgery on impacted 
inner wisdom teeth, 

• To easily anesthetise a mandibular molar with 
pulpitis (12, 13,15). 

• To avoid injecting the lingual mucosa attached to 
the cortical bone. 

• To anesthetise the incisor-canine block with one 
single injection point. 

• To reduce the amount injected (1). 

WHY PERFORM 
FIRST-LINE 
TRANSCORTICAL 
ANESTHESIA ON THE 
MAXILLARY?  

• To eliminate the usual sensation of numbness felt 
after an infiltration anesthesia (1). 
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• To eliminate (even for an extraction) palatal 
anesthesia, which is painful and sometimes causes 
necrosis. 

• To be able to anesthetise four or six teeth with a 
single injection. 

• To achieve an immediate anesthetic effect (14). 

• To reduce the amount injected (5). 

All these potentialities are workable and entirely 
understandable when one analyses the principle on 
which transcortical anesthesia is based.  

Transcortical anesthesia (intraosseous or intradiploic) 
consists of injecting, through the cortical bone, the 
anesthetic solution into the spongy bone surrounding 
the teeth. 

Area covered by transcortical anesthesia 
• that the anesthetic effect is immediate as for 
intraligamentary and intraseptal anesthesia; 
• that anesthesia of the soft tissues (cheek, lips) is 
eliminated;  
• that the number of teeth anesthetised is directly 
proportional to the amount injected (allowing for 
individual variations). 

 
Average time taken to perform the gingival anesthesia: 30.04 seconds  
Number of rotation cycles: 2,1 
Total time taken to perform the intraosseous anesthesia: 2.29 mn 
Average amount injected: 0.59 cartridge. 

Palatal and lingual anesthesias can be eliminated thanks 
to histological and physiological characteristics of the 
bone tissue (cortical and spongy). 

The bone is formed of osteons centred on the Havers canals, which are themselves linked by intercommunicating 
channels, enabling transfer between the medulla and the superjacent periosteum. As a result of this, the anesthesia 
injected into the medulla will cross the cortical bone and anesthetise the periosteum and the attached mucosa, covering 
it. 
We know that the consequences of ischaemia are dependent on its duration and intensity. The composition of the 
spongy bone (trabeculations occupied by blood vessels and possibly by fatty tissue) means that anesthetic containing 
vasoconstrictors will not have the same harmful effects as it sometimes has when injected into the ligament or the 
papilla (fibrous tissue that is not well-irrigated). 

As a result, the transcortical technique enables the use of vasoconstrictor at a level of 1/100,000,000th without risk 
of necrosis, allowing the solution to immediately anesthetise teeth with pulpitis.  

All these features taken together lead us to prefer transcortical anesthesia when we require an immediate effect, 
which is less uncomfortable for the patient, more effective and more profitable for the practitioner.  
The technique is only limited by the mechanical impossibility of crossing the cortical bone (e.g. if it is too thick or 
too hard).  In these very rare cases (approximately 4%), the preferred choice would have to be intraligamentary 
anesthesia with its associated limits, which include, in particular, the elimination of anesthetic at a level of 1/100,000th. 

 

 

Table 1: 247 anesthesias in the upper jaw 

Category Variations Cases       % 
Nb 

Patients Man 
Woman 

142    57.49% 
105    42.51 % 

Procedure Transcortical 
Transcortical, followed 
by intraligamentary 

242  97.98 % 

5    2.02 % 

Pathology Pulpitis  

- Infected tooth 

Asymptomatic 

30    12.15 % 
27    10.93 % 

190    76.92 % 

Treatment Size of cavities 
Pulpectomy 
Extraction 

167    59.22 % 
52    21.05% 
28    11.34% 

Perforation of the cortical bone Without withdrawal 
After withdrawal, and 
purge 

 

227    91.90 % 
18     7.29% 

2     0.81 % 
Anesthetic used Adrenaline at 

1/200,000 

203    82.19% 
44    17.81 % 

Quantity injected 1/2 cartridge 
3/4 cartridge 
1 cartridge 

146    59.11% 
54    21.86% 
47    19.03 % 

Patient jumped upon the 
injection 

Yes 
No 

20     8.10 % 
227    91.90 % 

Post-operative sensitivity None 
To the touch 
Spontaneous 

240    97.17 % 
7     2.83 % 
0     0.00 % 

Post-operative repercussions Necrosis 0     0.00 % 



Table 2: 282 anesthesias 
performed in the mandible 

 

Average time taken to perform the gingival anesthesia: 32.74 seconds 
Number of rotation cycles: 3.26 
Total time taken to perform the intraosseous anesthesia: 2.46 mn 
Average amount injected: 0.59 cartridge. 

 

MEANS USED  

• Anesthesics: articaine solution at 4 % with 
1/200,000th or 1/100,000th of adrenaline. 
• Needles: 40-hundredths "Transcort" 12 mm. 

• Equipment of perforation and injection: 
QuickSleeper. 

Results  

(Tables 1, 2 and 3) 
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ANALYSIS OF RESULTS  

FIRST STEP: 
GINGIVAL ANESTHESIA 

This anesthesia can be completely 
painless (without surface anesthesia) 
if the practitioner maintains complete 
control of the penetration of the needle 
(support point) and if the injection is 
very gradual (foot-controlled 
electronic injection).  Average time 
taken to perform gingival anesthesia is 
32 seconds without application of 
surface anesthetic. 

SECOND STEP: 
PERFORATION OF THE 
CORTICAL BONE 
This is completely painless, as 
the cortical bone is not 
innervated. 

The number of rotation cycles is 
greater in the mandible than in the 
jawbone: 2.11 & 3.26 (+ 1.15). This is 
the logical result since the mandibular 
cortical bone is thicker than the 
maxillary cortical bone.  

Category Variations Cases number 

Patients Man 
Woman 

165    58.51% 117    
41.49% 

Procedure Transcortical 
Transcortical + 
intraligamentary 

269    95.39 % 
 13     4.61 % 

Pathology Pulpitis  

- Infected tooth 
Asymptomatic 

40    14.18% 
27     9.57 % 

215    76.24% 
Treatment Size of cavities 

Pulpectomy 
Extraction 

190    67.38 % 
58    20.57 % 
34    12.06 % 

Perforation of the cortical bone Without withdrawal 
After withdrawal and 
purge 

 

224    79.43 % 
51    18.09 % 

7     2.48 % 
Anesthetic used Adrenaline at 1/200 

000 
225    79.79% 
57    20.21 % 

Quantity injected 1/2 cartridge 
3/4 cartridge 
1 cartridge 

172    60.99 % 
69    24.47 % 
41    14.54% 

Patient jump Yes 
No 

28     9.93 % 
254    90.07 % 

Vincent sign Yes 
No 

68    24.11% 
214    75.89% 

Post-operative sensitivity None 
To the touch 
Spontaneous 

271    96.10% 
10     3.55 % 
l     0.35 % 

Post-operative repercussions Necrosis 0     0.00 % 

Average duration of the perforation time: given that 
between each rotation of one second there is a rest time of 
one second, we can say that the perforation of a hard 
cortical bone lasts on average for 2.69x2 seconds, or 5.38 
seconds.  

When the cortical bone is thick, it is necessary to purge the 
needle in order to avoid pain during injection.  This purge 
took place in 7.29% of cases in the jawbone and 18.09% of 
cases in the mandible, which is logical considering the 
different thicknesses of the cortical bone. 

THIRD STEP: INJECTION IN THE 
SPONGY BONE 
This is done slowly and gradually in order to remain 
below the “pain threshold” at all times.  



Table 3: 529 anesthesias, global assessment 
 

Category Variations Cases Nb % 

Patients Man Woman 307 222 58.03 % 
41.97 % 

Procedure Transcortical 
Transcortical + 
intraligamentary 

511 
18 

96.60 % 
3.40 % 

Pathology Pulpitis  
Asymptomatic 
Infected tooth 

70 54 
405 

13.23 % 
10.21% 
76.56 % 

Treatment Size of cavities 
Pulpectomy 
Extraction 

357 
110 
62 

67.49 % 
20.79 % 
11.72% 

Perforation of the 
cortical bone 

Without withdrawal 
After withdrawal and purge 
Blocked needle 

451 
69 
9 

85.26 % 
13.04% 

1.70 % 
Anesthetic used Adrenaline at 1/200,000 

Adrenaline at 1/100,000 
428 
101 

80.91% 
19.09% 

Quantity injected 1/2 cartridge 
3/4 cartridge 
1 cartridge 

318 
123 

8 

60.11 % 
23.25 % 
16.64% 

Patient jump Yes 
No 

48 
481 

9.07 % 
90.93 % 

Post-operative 
sensitivity 

None 
To the touch 
Spontaneous 

511 
17 
1 

96.60 % 
3.21% 
0.19% 

Post-operative 
repercussions 

Necrosis 0 0.00 % 

Average time taken to perform the gingival anesthesia: 31.39 seconds 
Number of rotation cycles: 2.69 
Total time taken to perform the intraosseous anesthesia: 2.38 mn 
Average amount injected: 0.59 cartridge 

This varies from patient to patient and depends on the 
bone density. 
In fact, the spongy bone is sensitive to exaggerated 
pressure. In a bone that is of higher density, it is 
therefore necessary to inject more slowly than would be 
necessary for a bone with larger trabeculations. The 
high pressure engendered at the beginning of the 
injection in a higher-density bone makes the patient 
jump (the jump is more often due to reflex than pain).  It 
occurred in 8.10% of maxillary procedures and 9.93% 
of mandibular procedures. 

The total time taken to perform anesthesia depends 
particularly on the amount injected and the speed of the 
injection. In the majority of cases, a half-cartridge is 
injected (the average quantity injected is 0.59% of a 
cartridge).  We obtain a total time (gingival anesthesia 

plus transcortical 
anesthesia) taken that 
is still on average 
below 3 minutes (2 
minutes 37). 
The anesthetic used most often is 
Articaine with 1/200,000th 
adrenaline (80.91 %), the dosage 
of 1/100,000th being reserved 
for teeth with pulpitis and 
infected teeth (tissue that is 
congestive or in acidosis). 

Note that in 85.26% of cases, the 
injection is done without 
withdrawal of the needle from 
the cortical bone.  The other 
cases require the needle to be 
purged. 
The blocked needle rate was still 
0.81% in the jawbone and 2.48% 
in the mandible for the same 
reason – thickness of the cortical 
bone.  The average rate of 
needles changed was 1.70%, 
which is very low.  

POST-OPERATIVE SIDE-EFFECTS 

These can be divided into two 
categories:  
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Immediate post-op side effects 
 

These consist in the patient’s perception of a 
tachycardia.  This means that intraosseous 

anesthesia can be compared to an intravenous 
injection, which is technically impossible. 

This transitory tachycardia does not have any 
general consequences (2, 3, 7, 9). It is a good idea to 
warn the patient, before administering the anesthesia, 
so that a secretion of endogenous catecholamines 
does not add to the action of the vasoconstrictor. 

Recorded post-op side effects 

Most of the time, they are non-existent since 
gingival anesthesia is performed fully within the 
gum and perforation of the cortical bone is effected 
fully within the bone.  Those few side-effects that 
have been observed are due to thick cortical bones, 
which generate a more significant volume of bone 
chips after perforation.  



This brings about a small inflammation of the gum, 
causing sensitivity upon palpitation.  These few 
side-effects are usually located in the mandible 
(3.55% as opposed to 2.83% in the jawbone), this 
difference being due again to the fact that the 
maxillary cortical bone is less thick.  

STUDY OF 
PERFORATION 
POINTS 

In the upper jaw: retrograde diffusion (in distal) of 
the anesthetic in relation to the injection point is at 
least two teeth.  This information enables us to inject 
away from the teeth to be treated.  The injection of a 
cartridge of anesthetic between teeth 5 and 6, for 
example, enables treatment of 7, 6, 5, 4, 3 and 2 most 
of the time. The injection of a cartridge at the level of 
the interincisor point enables anesthesia of the entire 
incisor-canine block of the jawbone.  

In the mandible: retrograde diffusion is only one 
tooth (as a result of innervation and  

  

• has a success rate of 96% (+4% intraligamentary). 
i.e., a total of 100%; 

• has an average realisation time of 2 
minutes 37 seconds;  
• does not entail infiltration in distal as an 
imperative; 
• has insignificant post-op side-effects;  
• is indeed representative of a technique 
that enables immediate anesthesia of teeth 
with pulpitis (13.23%), with no risk to the 

periodontium. 

DISCUSSION 
Transcortical (intraosseous) anesthesia 

enables, on the one hand, reduction of the 
quantities injected (0.59 cartridge). On the other 
hand, it enables immediate anesthesia of six teeth 
with one cartridge of anesthesia, i.e. 1.8m l/6 = 0.3 
ml per tooth.  
Is this not an open invitation to reduce the toxicity 
of the procedure of anesthesia and to better adapt it 
to the operating procedure? 
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unidirectional efferent irrigation), which means that 
the injection point must be brought back towards the 
teeth to be treated.  Injection in distal, with relation 
to the tooth to be treated, is not absolutely necessary. 
An injection between teeth 6 and 7 will enable 
treatment of 6 and 7.  

Note that after the injection of a sufficient quantity 
(approximately one entire cartridge), we can 
sometimes observe (24.11 %) labiomental 
anesthesia identical to that achieved with a Spix 
injection.  However, the duration of this anesthesia 
will only be between one hour and an hour and a 
quarter.  

CONCLUSION 

In addition to the clinical benefits that do not appear 
in the tables, meaning the suppression of the 
anesthesia of the soft tissues, of the lingual and 
palatine anesthesia, and the immediacy of the 
anesthesia, the results of this study show that 
transcortical anesthesia: 

Table 4: Anesthesia performed in the upper 
jaw 
Number of perforation sites  
Number of anesthesias performed  
Perforation site  

Table 5: Anesthesia performed in the mandible 
Number of perforation sites  
Number of anesthesias performed  
Perforation site  

 


