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Ab s t r ac t
Aim: To describe a small series of six cases of children who were diagnosed as uncooperative and referred to general anesthesia to complete their 
dental treatment. These children were actually exhibiting pain-related disruptive behaviors during previous dental treatments; we determined 
the reasons for ineffective anesthesia.
Background: One of the most common reasons for disruptive behaviors in children during operative dental treatment is the experiencing of 
pain during treatment. Disruptive behavior may lead to treatment under general anesthesia.
Case description: Parents of six uncooperative children referred to general anesthesia for dental treatment, arrived at our clinic, because they 
wanted a second opinion. The children were found to be nonresponsive to the common anesthetic technique and were treated by several 
approaches to increase the effectiveness of anesthesia. These included supplementary anesthesia to accessory innervation (in three cases), 
changing brands of anesthetic (in two cases), injecting the maximal dose at once to prevent tachyphylaxis, and waiting 5 minutes to achieve 
effectiveness of anesthesia (in one case). After achieving effective anesthesia, all the children fully cooperated during the operative treatment.
Conclusion: Ineffective anesthesia can lead to severe disruptive behavior when continuing the treatment irrespective to the sensation of pain. 
Several approaches were used to increase the effectiveness of anesthesia resulting in cooperation of the pediatric patients.
Clinical significance: Behavioral response to ineffective anesthesia may be diagnosed as uncooperativeness. Effort should be put to differentiate 
between ineffective anesthesia and uncooperative patient.
Keywords: Case series study, Ineffective anesthesia, Lidocaine, Local anesthesia.
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Bac kg r o u n d
One of the most common reasons for disruptive behaviors in 
children during operative dental treatment is the experiencing 
of pain during treatment.1​–​3​ Nakai et al. found that 11.6% of the 
children experienced pain during dental treatment.4​ Kaufman et 
al. reported that 13% of dentists experienced failure in anesthesia 
during 5 days’ work, and subsequently 10% of the treatments were 
discontinued, as a result of insufficient local anesthesia.5​

Several reasons, related to the dentist, may contribute to existing 
pain during operative dental treatment. These include: relying 
on nitrous oxide analgesia for anesthesia, not anesthetizing the 
palatal/lingual gingiva when placing a rubber dam’s clasp, or when 
extracting teeth and administering an insufficient dose of local 
anesthesia. Moreover, the local anesthetic dosage limit allowed for 
injection to young pediatric patients may exacerbate the occurrence 
of insufficient anesthesia. The inaccurate technique, especially during 
mandibular block injection, can also induce insufficient anesthesia. 
Another aspect of inaccurate injection technique is tachyphylaxis, 
defined as an increasing tolerance to a repeatedly administered drug. 
The reason for this phenomenon is attributed to the development 
of edema, reduced spread of the anesthesia, localized hemorrhage, 
clot formation, hypernatremia, and decreased tissue pH.6​

Notwithstanding, it should be emphasized that treatment 
of specific teeth was found associated with frequent failure of 
anesthesia, irrespective to the technique of injection; these include 
the lower permanent first molar following inferior alveolar nerve 
block,5​,​7​–​9​ primary upper second molar, upper first permanent 
molars,10​ and upper permanent central incisors.11​ The unsuccessful 
anesthesia in these cases is mainly attributed to the anatomical 
variation in the innervation of these teeth.12​

Typical supplementary anesthesia required following 
ineffective mandibular block injection, infiltration to upper 
primary or permanent molars or to upper central incisors include 
long buccal and/or Intraligamental injection,8​,​9​,​13​–​16​ posterior 
superior alveolar nerve block or greater palatine nerve block16​–​19​ 
and incisive canal nerve block and/or Intraligamental anesthesia, 
respectively, preferably administered by a computerized delivery 
system.11​,​20​,​21​

Another group of teeth that are usually associated with 
ineffective anesthesia, regardless to the injection technique, are 
teeth with pulpitis or with developmental disturbances, such as 
molar incisor hypo-mineralization (MIH).22​,​23​

The aim of this article is to describe six cases of children who 
were referred to our dental clinic because of severe disruptive 
behavior during previous dental treatments. Some children were 
even referred to general anesthesia (GA), but their parents came to 
ask for a second opinion. The reason for these children’s disruptive 
behavior was found to be an ineffective anesthesia.
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Ca s e De s c r i p t i o n

Changing Brand of Anesthetics (Two Case Reports)
Case 1
GD a 5.5-year-old girl arrived at our dental clinic for a second 
opinion. Her father reported that she was referred to undergo 
dental treatment under GA because of her inability to cooperate. 
During clinical examinations, DG was withdrawn and fearful but 
followed the instructions even during the performance of intraoral 
radiographs. Accordingly, it was decided to treat her under nitrous 
oxide analgesia (50% N2​O/50% O2​). On the first operative treatment 
(5 weeks later), we planned to treat tooth 74 by pulpotomy and 
preformed stainless-steel crown, and 75 by proximal [mesio-
occlusal (MO) restoration] composite restoration. The teeth were 
anesthetized by 1¼ cartridge of lidocaine 2% with 1:100,000 
epinephrine which was injected by a Computer-controlled local 
anesthetic delivery system (C-CLAD IL, STA, Milestone Scientific, 
Inc. Deerfield, IL, USA) and divided by proximal points.

During delivery of the anesthesia, GD raised her hand several 
times, as a pre-decided sign of pain, and, therefore, the injection was 
discontinued several times. On the first attempt to place the rubber 
dam clasp, she complained of pain. Therefore, it was decided to give 
the supplement anesthesia using a different brand of lidocaine. 
Thus, she received an addition of 4/5 carpule of octacaine 2% with 
1:100,000 epinephrine, which was also injected intrasulculary, and 
was effective immediately. After achieving complete anesthesia, 
GD fully cooperated and treatment was completed uneventfully, to 
the surprise of her father. On the next appointment (a week later), 
GD received nitrous oxide analgesia and was anesthetized by 1½ 
carpule of octacaine 2% with 1:100,000 epinephrine, the amount 
was divided equally between teeth #84 85. The treatment included 
extraction of 84 and MO composite restoration on 85, which was 
performed uneventfully. During the administration of anesthesia 
and during treatment, she was fully cooperative.

Case 2
LY a 13-year-old boy was referred to our clinic because of 
uncooperative behavior during his previous appointments; he 
had experienced pain and refused to continue the treatment. After 
two consecutive, unsuccessful attempts to treat him, he refused 
to receive dental treatment at all. At the first operative treatment, 
we attempted to treat teeth #84 85 (lower right primary molars). 
Therefore, he was anesthetized by 1 cartridge of lidocaine 2%, 
1:100,000 adrenaline in an Intraligamental injection (CCLAD-IL) 
divided equally between the teeth. Upon placing the clasp of the 
rubber dam, it was clear that the anesthesia was not effective. 
Therefore, 1 cartridge of octacaine 2%, 1:100,000 adrenaline was 
added and administered by CCLAD-IL; 0.5 cartridge was injected 
at the buccal aspect and 0.5 to the lingual aspect. Immediately 
afterward, full anesthesia was achieved, and the treatment was 
completed uneventfully with full cooperation. Anesthesia of the 
remaining treated teeth was achieved by a mandibular block to 
teeth #36 74 75 and infiltration to teeth #54 55, and by injecting 
twice the usual volume of local anesthesia and using two brands 
of local anesthetic together.

Anesthetizing Accessory Innervations, Mixing of Two 
Brands of Anesthetics (Three Case Reports)
Case 1
AD a 12-year-old boy arrived at our clinic because of inability 
to cooperate, due to his experiencing of pain during previous 

dental treatments. He arrived at our clinic very frightened but was 
ready to cooperate. Therefore, we decided to perform his dental 
treatment under nitrous oxide and to give him beforehand a larger 
dose of local anesthesia. In an attempt to perform mesio-occlusal-
buccal (MOB) restoration in tooth 36, a mandibular block with 
1 cartridge of lidocaine 2% 1:100,0000 adrenaline, and 1 cartridge 
of septocaine 3% 1:200,000 adrenaline was administered by 
computerized controlled local anesthesia delivery (CCLAD). During 
the injection, AD fully cooperated but during drilling, he complained 
of pain. Therefore, an addition of 4/5 cartridge of octacaine was 
administered Intraligamentary by CCLAD-IL mainly at the distal 
aspect of the tooth. Immediately afterward, the tooth was effectively 
anesthetized and the patient fully cooperated. Six months later, 
following periodic examination, two proximal carious lesions, in 
upper central incisors, were diagnosed. Taking into consideration 
his dental history, he was treated under nitrous oxide inhalation. 
The local anesthetic included 1 cartridge of scandacaine 3% which 
was infiltrated into the buccal mucosa and 1 cartridge of octacaine 
which was divided by two parts, half was injected ligamentary 
(CCLAD-IL) and half into the incisive canal from the mesial aspect of 
the palatal papilla. Again, during the injection, AD fully cooperated 
but during drilling, he complained of pain. Therefore, we added ½ 
cartridge of septocaine 3% 1:200,000 adrenaline into the incisive 
canal which was injected this time from the distal aspect of the 
palatal papilla. Immediately afterward, full anesthesia was achieved 
and the treatment was completed with full cooperation.

Case 2
SS a 10-year-old girl was referred to GA because of uncooperation 
during treatment. Her dental history revealed that 2 months earlier, 
she had undergone an attempt to treat her upper permanent central 
incisors. According to her mother, SS cooperated during the delivery 
of anesthesia but when the drilling started she complained of pain 
and did not cooperate. This behavior was repeated also when she 
was treated under conscious sedation. Therefore, she was referred 
to GA to complete the treatment. Her mother was concerned and 
looked for a second opinion. On her arrival, SS was introverted 
and suspicious but cooperated during clinical and radiographic 
examinations, which revealed two mesial carious lesions in her 
permanent upper incisors. Taking into account her dental history, it 
was decided to treat her under conscious sedation. The left central 
incisor was anesthetized by 1 cartridge of lidocaine 2%, 1:1,000 
epinephrine which was infiltrated to the buccal (3/4 cartridge) 
and palatal mucosa. During infiltration, SS fully cooperated, but 
during drilling, at some areas in the cavity, she complained of 
pain. An addition of Intraligamental anesthesia by lidocaine 2%, 
1:1,000 epinephrine did not improve the anesthesia; therefore, the 
treatment discontinued. At the next appointment, it was decided 
to inject 1.5 cartridges of lidocaine 2%, 1:1,000 epinephrine to the 
buccal mucosa of the teeth and an addition of 0.5 cartridge of 
lidocaine 2%, 1:1,000 epinephrine to the incisive canal, half from the 
mesial aspect of the palatal papilla and half from the distal aspect 
of the palatal papilla. The anesthesia was effective immediately; SS 
fully cooperated during the entire treatment.

Case 3
OO an 11.5-year-old girl arrived at our clinic fearful and crying. She 
needed to have tooth 34 extracted for orthodontic purposes. Her 
mother reported that 3 months earlier, at an attempt to extract 
the tooth, OO fully cooperated during the administration of 
the local anesthesia, but during the extraction, she complained 
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of pain. She continued to experience pain even after she received 
supplementary anesthesia at the maximum allowed volume 
(according to the report of the dentist to her mother). Therefore, 
the dentist decided to continue with the extraction in spite of her 
complaints. OO reacted aggressively, ran wild, and screamed. Since 
then, the girl refused to undergo the extraction of her tooth. On 
her arrival, she was withdrawn, crying, and avoided eye contact, 
but gradually she started to interrupt the conversation with some 
comments and became more relaxed. Therefore, it was decided 
to extract her tooth at the next appointment, either under nitrous 
oxide analgesia or under conscious sedation, according to her 
ability to cooperate. A week later, after she resisted to receive 
the nitrous oxide inhalation and started to cry, it was decided to 
perform the extraction under conscious sedation and nitrous oxide 
inhalation. Immediately before treatment, OO was more relaxed but 
completely conscious and still tense and alert. The local anesthesia 
included 1 cartridge of scandacaine 3% for inferior alveolar nerve 
block (including lingual and long buccal) and 1 cartridge of 
lidocaine 2% and 1:100,000 adrenaline injected Intraligamentary 
by CCLAD system. The extraction was performed rapidly and 
calmly, leaving her astonished as she felt nothing. No additional 
treatments were needed.

Anesthetizing Accessory Innervation from the 
Beginning to Prevent Tachyphylaxis, Mixing of Two 
Brands of Anesthetics (1 Case Report)
RO, a 12-year-old boy (35 kg) was referred to receive dental 
treatment under GA because of uncooperative behavior; however, 
his mother was concerned about the risk of GA and, therefore, 
asked for a second opinion. His dental history revealed that  
2 months earlier, he underwent several attempts to receive dental 
treatment. First under nitrous oxide inhalation and when these 
attempts failed, he was referred to receive the treatment under 
conscious sedation with nitrous oxide-inhalation. According to 
his mother, RO fully cooperated during the delivery of the local 
anesthesia; however, he was very sensitive to the vibration of the 
dental turbine, and, therefore, each time the drilling started, he 
resisted the treatment. When the treatment attempts continued 
in spite of his pain, he ran wild.

RO fully cooperated during the clinical and radiographic 
examinations, which revealed several dentinal caries lesions in 
teeth #55, 65, and 75 (primary upper right and left second molar 
and primary lower left second molar) and completely destroyed 
tooth #74 (primary lower left first molar). He was referred to 
treatments under nitrous oxide analgesia (50% N2​O/50% O2​) 
taking into consideration his previous dental history. At the first 
operative treatment, we planned to treat the primary upper right 
second molar #55. Following nitrous oxide induction, the tooth 
was anesthetized by local infiltration to the buccal mucosa of the 
primary second molar and small amount to the buccal mucosa of 
the first permanent molar to allow placement of a rubber clasp (3/4 
carpule of scandacaine 3% to the buccal mucosa of the primary 
second molar, ¼ to the buccal mucosa of the first permanent molar, 
2/5 carpule and 1/5 carpule of lidocaine 2% 1:100,000 adrenaline 
was injected by CCLAD-IL, to the palatal sulcus of 55 and tooth 
16, respectively). During local anesthesia delivery and during 
the administration of the rubber dam, the child fully cooperated. 
However, as the drilling started, the child jumped, raised his hand, 
and complained of pain. Therefore, 1 cartridge of septocaine 3%, 
1:100,000 adrenaline was injected intrasulculary in equal volumes 
into the buccal and palatal gingiva of the tooth. Similarly, once 

the drilling started, he jumped and complained again of pain and 
did not agree to continue. This scenario repeated itself also after 
performing posterior superior alveolar nerve block by adding 
1 cartridge of lidocaine 2% 1:100,000 adrenaline. Therefore, we 
decided to discontinue treatment of the child on that day and 
planned at the next attempt to treat this tooth, to inject the 
maximum allowed dose of local anesthetic at once, at the beginning 
of the treatment and to treat him under conscious sedation. At the 
next appointment (2 weeks later), the treatment was performed 
by conscious sedation (10 mg midazolam orally) in combination 
with nitrous oxide inhalation (50% N2​O/50% O2​). In the view that 
there might be supplemental innervation of tooth #55 from the 
previous appointment, it was decided to treat the lower arch (36 
sealants, 75 MOD restoration, and extraction of 74). Therefore, the 
boy received 1 1/4 carpule of lidocaine 2%, 1:100,000 adrenaline 
which was injected intrasulculary to teeth #36, 75, and 74. Again, 
during injection and during the administration of the rubber 
dam, the child fully cooperated, but in the first attempt to drill, 
he complained of pain. Therefore, we decided to change the type 
of anesthetic and added 3/5 carpule of septocaine 3%, 1:100,000 
adrenaline through CCLAD-IL. Immediately after completion of 
anesthesia, the treatment was performed uneventfully, and the 
child fully cooperated.

On the third appointment (3 weeks later), the child was sedated 
again with 10 mg midazolam orally in combination with nitrous 
oxide inhalation (50% N2​O/50% O2​) for treatment of the primary 
upper second molar (#65). With the assumption that there might 
be a similarity in the innervation of right and left primary second 
molars (teeth #55 and 65), and taking into consideration that at 
the second appointment OO react positively to septocaine, it was 
decided to inject maximum local anesthetic also to tooth 65 and 
to inject lidocaine and septocaine. Therefore, the local anesthesia 
included 1 cartridge of lidocaine 2%, 1:100,000 adrenaline injected 
by infiltration to the buccal aspect of the tooth, 1 cartridge of 
lidocain 2%, 1:100,000 adrenaline for posterior superior alveolar 
nerve block and 1 carpule of septocaine 3% injected into the buccal 
and palatal gingiva by CCLAD-IL. Again, during the administration of 
the rubber dam, the child fully cooperated but at the first attempt 
to drill, he complained of pain. However, after waiting 5 minutes, 
full anesthesia was achieved, and the treatment was completed 
uneventfully in a few minutes with full cooperation. On the forth 
appointment (3 weeks later), we attempted again to treat tooth 
#55; therefore, following sedation, the child was anesthetized in the 
same manner of tooth #65. After waiting 5 minutes, the treatment 
started and it was completed uneventfully in a few minutes with 
full cooperation.

Di s c u s s i o n
Children, who have experienced pain during previous dental 
treatments, tend to be more fearful and are more likely to 
demonstrate disruptive behaviors.1​–​5​ Fearful children, unlike adults, 
lack experience acquiring personal resources for managing pain 
and are, thus, dependent on the skill of their dentist to deal with 
ineffective anesthesia and to help them enhance their coping skills.3​

Ineffective anesthesia can be challenging from both a 
diagnostic and clinical point of view. As fearful children have a lower 
pain threshold, they tend to complain more about pain during the 
treatment, and, thus, the reasons for ineffective anesthesia are not 
always clear.24​

Therefore, the first imperative approach to prevent pain-
induced disruptive behavior is to thoroughly assess the reason 
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for the disruptive behavior. One of the main observations that can 
assist the dentist to differentiate between the inability of the child 
to cooperate and pain related disruptive behaviors is noticing the 
timing the disruptive behaviors occurs, i.e., full cooperation of 
the child during the delivery of anesthesia, but the presence of 
pain-related disruptive behavior during the operative treatment. 
When disruptive behavior does not occur immediately following 
the placement of the rubber dam’s clasp but only during drilling, it 
is advisable to exclude other reasons, as anxiety due to noise and 
vibrations from the dental turbine. This can be done by gradually 
exposing the child to the increasing intensities of the stimulations. 
It should be pointed out, however, that treating a child without a 
rubber dam can increase the negative stimuli during treatment 
and, thus, increase the probability for disruptive behavior. These 
triggers include gag reflex (activated by the water, retraction of the 
tongue or by the cotton roll for isolation of teeth) and toothache 
from other sensitive nonanesthetized teeth, usually in the opposite 
arch (for example, teeth with deep caries lesion or MIH) that are 
sensitive to cold water. Obviously, disruptive behavior evoked from 
these negative stimuli can be prevented by placing a rubber dam.

Ineffective anesthesia can be approached by several means: 
first, supplement anesthesia to accessory innervation at different 
locations, depending on the tooth and arch treated. Supplemented 
anesthesia by Intraligamental anesthesia administered by a 
computerized delivery system (CCLAD-IL) may be preferred, since 
it was shown to be as effective as the high-pressure Intraligamental 
(IL) anesthesia, without its negative consequences of pain during 
injection, prolonged postoperative pain and development 
disturbances to the underlying dental buds in young children.17​–​19​,​25​

Second, to inject the maximal allowed dose from the beginning, 
and to try to anesthetize all the nerve fibers associated with the 
treated teeth, to prevent tachyphylaxis. Care should be made to 
not mistakenly correlate between the number of injected cartridges 
and the achievement of effective anesthesia.

Third, to combine several brands of local anesthetics. It is well 
known in medicine that in some people, different brands of medicine 
with the same active ingredient have a different effect.26​–​30​ In the 
present described case series, octacaine 2% and, in some cases, 
septocaine 3% were added following ineffective anesthesia (by 
lidocaine or tevacaine) and succeeded to induce effective anesthesia. 
Indeed, it could be argued that any additional dose of local anesthetic 
would increase the effectiveness of the anesthesia, regardless of the 
different brand used. However, when the effective dose of one brand 
does not work, it seems reasonable to inject the additional anesthesia 
using a different brand, to rule out the possibility that the specific 
brand is not effective in this specific patient. One subtle suggestion 
for considering changing the brand of the anesthetic solution was 
when the child continuously and throughout the injection delivery 
raised his hand (without disruptive behavior) and complained of pain. 
Obviously, there is no rule for determining which brand can be more 
effective, and this requires a trial and error approach.

Another approach is to wait several minutes before initiation 
of the treatment. Usually, in children, the treatment can be started 
immediately after injection by CCLAD, due to the spongy bone 
and the slow delivery of anesthesia. Nonetheless, in one case, we 
found that waiting 5 minutes following injection improved the 
effectiveness of the anesthesia.

Obviously, there will still be children that will suffer from 
ineffective anesthesia even after employing all the aforementioned 
approaches. These children should be referred to treatment under 
GA.

Co n c lu s i o n
Ineffective anesthesia can lead to severe disruptive behavior when 
continuing the treatment irrespective to the sensation of pain, as 
expressed by the child. Several approaches can be used to increase 
the effectiveness of anesthesia, these include supplementary 
anesthesia, injecting the maximal dose at once to prevent 
tachyphylaxis, and changing brands of anesthetics. Adoption of 
these strategies may decrease the fear associated with dental 
treatment and reduce the pediatric cases referred to GA.

Cl i n i c a l Si g n i f i c a n c e
Behavioral response to ineffective anesthesia may be diagnosed 
as uncooperative. Effort should be put to differentiate between 
ineffective anesthesia and uncooperative patient.
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