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A b s t r ac t
Aim and objective: To assess and compare the degree of pain during local anesthesia administration and to evaluate the efficacy of transpapillary
injection as a substitute for palatal injection in simple maxillary tooth extractions.
Materials and methods: A split-mouth study was conducted among children aged 7–11 years who required bilateral extraction of maxillary
molars. The individuals were subjected to conventional buccal and palatal infiltration for the first extraction. The transpapillary injection was
administered for the subsequent extraction in place of palatal administration. 2% lignocaine with 1:100,000 adrenaline was used for both
techniques. Faces pain score scale and visual analog scale were utilized to record pain during injection administration and during the extraction
process. A p < 0.05 was considered to be statistically significant.
Results: The difference in pain scores was observed during injection administration and was found to be statistically significant (p < 0.05)
whereas pain scores for extraction were insignificant (p > 0.05).
Conclusion: The transpapillary injection technique was efficacious in eliminating the pain of the palatal injection technique for maxillary
extractions.
Clinical significance: Owing to the results of this study, the transpapillary injection technique can be used as a distinguished substitute for
conventional palatal infiltration, thereby lessening the level of distress experienced by a pediatric patient during local anesthesia administration.
Keywords: LA administration, Pain during injection, Palatal infiltration, Randomized clinical trial, Transpapillary injection technique.
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I n t r o d u c t i o n
Exodontia is a significant part of dental practice and the most
common reason for an invasive procedure done in pediatric
dental practice. Although the prevalence of dental caries in
young children has decreased impressively in recent years, caries
continues to affect many children in the general population, some
of which result in resorption of the primary teeth and subsequent
extraction. Maxillary extraction usually requires administration
of local anesthesia in the buccal vestibule followed by a palatal
infiltration. Palatal infiltration of local anesthesia is given to
anesthetize free nerve endings of nasopalatine or the greater
palatine nerves and is often regarded as a painful and difficult
procedure. This is because the anesthetic solution causes the
separation of firmly bound mucoperiosteum from the underlying
bone of the hard palate. Some degree of pain is also produced as
a result of a needle penetrating the mucosa.1–3
According to Loeser and Treede (2008), pain is characterized
as a distressing sensorial or psychological experience arising from
definite or probable tissue damage. Generally, dental procedures
are stereotypically expressed as grievous and uncomfortable. Pain
control is important and necessary for successful pediatric dental
care. Due to constant correspondences, dentists tend to assess
painless than that of the patient. They associate the symptoms of
pain to that of fear and anxiety, especially in children.4
Different innovative techniques to reduce this discomfort
have been described in the literature with fluctuating degrees of
efficacies. These include vapocoolant spray on the palate before
injection,2 pressure applications on the mucosa by the mirror handle
before injecting,3 topical anesthetic applications,5 withdrawing
the needle a little bit before injecting so that solution does not
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go subperiosteal, 6 Wand injection system,7 nerve stimulation
using TENS, 8 keeping away from palatal injection by using 4%
Articaine HCl rather than lignocaine2,3 and intraosseous injection
in children.9,10
Transpapillary injection is likewise a method for avoiding
palatal injection for maxillary extractions. Here, an injection is given
through the interdental papilla with the needle inserted from the
buccal side to achieve anesthesia on the palatal aspect. The buccal
mucosa, including the site of insertion of needle, i.e., the papilla, has
already been anesthetized by buccal infiltration thus eliminating
the need for a palatal injection.6
Therefore, the rationale for the study was to find a feasible
alternative to palatal injection which can make the procedure more
comfortable for the patient.
The study aimed to analyze and contrast pain during
administration of injections through transpapillary and palatal
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infiltration techniques and evaluate their effectiveness for maxillary
primary tooth extractions.

M at e r ia l s

and

M e t h o d s

A split-mouth study was carried out among children aged 7–11 years
in the outpatient block of the Pediatric Dentistry department in a
private institution in the month of December 2019 with a sample
size of 25 participants. The Institutional Ethical Review Board issued
the ethical clearance for the study. The parents/guardians of the
participating children were asked to sign an informed consent
before the trial by discussing with them the need for the study.
Healthy children aged 7–11 years who required bilateral
extraction of maxillary molars after thorough clinical examination
and radiographic assessment were included in the study.
Individuals suffering from comorbid conditions, those who
were allergic to local anesthetics, those requiring permanent molar
extraction, and those who were unable to understand the VAS and
FPS were excluded from the study.
All children were subjected to conventional buccal and palatal
infiltration techniques to anesthetize the buccal and palatal
mucosa for their first maxillary molar extraction and were taken
as the control group. The side/quadrant for the intervention was
randomly selected. After 1 week, the children were subjected to
buccal infiltration followed by a transpapillary injection technique
to anesthetize the palatal mucosa for the extraction on the opposite
quadrant.
A standard 2.2 mL cartridge of 2% lignocaine hydrochloride
with 1:100,000 adrenaline was used for both groups; 1.0 mL solution
was injected in the buccal sulcus in both groups and 0.3–0.4 mL of
anesthetic solution was given for the palatal and the transpapillary
injection. A 2-minute time period was allowed to pass before giving
the palatal or the transpapillary injection after the administration of
buccal infiltration. This was done to anesthetize the buccal papilla
before needle insertion for the transpapillary injection making it a
painless procedure.1 The same protocol was followed in the control
group to eliminate bias. The extraction was carried out after a 3
minutes delay.
The pain of injection and pain experienced during the
extraction for both the groups were recorded using the faces pain
scales (FPS) and visual analog scale (VAS). For VAS and Wong Bakers
FPS, “0” was considered as no pain and “10” being the maximum
imaginable pain. Before administering anesthesia, patients were
explained how to use these scales at the end of the procedure.
The results were interpreted using SPSS version 23.0. Descriptive
statistics were calculated for age and gender. An independent t-test
was used to analyze pain between the two groups and p < 0.05 was
considered to be statistically significant.

R e s u lts
The study group comprised 14 boys and 11 girls with an age range
of 7–11 years (mean = 8.52 ± 0.99). Results of FPS and VAS scores
during injection and extraction procedures were evaluated using
an independent t-test.
The mean FPS and VAS score for palatal infiltration was 8.40
and 8.20 and the mean scores for transpapillary technique was 5.16
and 4.92 for FPS and VAS, respectively (Table 1). The difference of
scores for pain during injection on FPS and VAS were observed to
be statistically significant (p < 0.05) while that for the extraction
procedure were statistically insignificant (p > 0.05).

D i s c u s s i o n
Due to needle phobia, 5–25% of patients avoid dental treatment.11,12
Among the various dental injections that are given routinely for
dental procedures; palatal infiltration is regarded as the most
painful owing to the tight binding of mucoperiosteum with the
bone.2,3 Various scales have been used to describe the pain like
VAS, FPS, VRS, Shmidt pain index, but a valid evaluation of pain
is always subjective and met with difficulties. Donna Wong and
Connie Baker instituted the FPS. The scale represents faces and
health care professionals are obligated to describe the pain intensity
associated with each face. The child is then encouraged to select
the face that best describes his/her pain level.13 The attributes of
pain are well-acknowledged when children are about 7–8 years of
age. Hence, self-reporting pain questionnaires’ involving visuals
and numbers are successful in this age group. Similar to the FPS,
the simplest VAS (VPS) is a straight line, 100 mm in length, and
is defined by descriptions at each end associated with pain. The
children are requested to indicate a point on the line that portrays
their pain at the moment.14
Literature is full of materials and techniques proposed by
clinicians to overcome the pain of palatal infiltration but none
of these has been without some disadvantage. Application of
topical sedative (lignocaine, benzocaine eutectic mixture of local
anesthesia) on the palate using cotton bud before injection reduces
the pain of needle penetration but fails to fight the pain of periosteal
separation. Another issue that can be encountered with topical
anesthetic is unpleasant to taste and smell for some patients.5
Regarding the use of computer-assisted anesthesia and
transcutaneous electronic nerve stimulation (TENS) to reduce the
pain of palatal infiltration, complex, bulky, and costly equipment
is required which is not readily available in most dental set-ups,
especially in underdeveloped countries, and even then the results
are accurate.7,8
Intra-osseous injections have achieved favorable outcomes
in endodontic and restorative practices. When used along with a

Table 1: Comparison of FPS and VAS for the two injection techniques
Pain score
FPS for injection
FPS for extraction
VAS for injection
VAS for extraction

Injection technique
Transpapillary injection
Palatal injection
Transpapillary injection
Palatal injection
Transpapillary injection
Palatal injection
Transpapillary injection
Palatal injection

Total patients
25
25
25
25
25
25
25
25

Mean ± Std mean error
5.16 ± 0.64
8.40 ± 0.82
6.96 ± 0.73
7.00 ± 0.71
4.92 ± 0.69
8.20 ± 0.71
6.92 ± 0.76
6.96 ± 0.73

p value (t-test)
0.0001
0.8453
0.0001
0.8507
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computerized system, it can be regarded as a superior substitute
to the conventional injection techniques.9
Some studies in the literature show that palatal injections may
not be required at all for extraction in the maxilla.11 However, a
survey conducted in New Zealand and Australia among clinicians
regarding the need for palatal injections or not, showed that 91.6%
of practitioners preferred to give palatal injections for maxillary
tooth extractions.15
Numerous authors have examined the use of 4% Articaine HCl,
in an attempt to eliminate the need for palatal infiltration and were
able to exhibit agreeable results. The usage of 1.7 mL Articaine/
HCl for palatal anesthesia affords equivalent effectiveness to the
classic route. Most dentists are apprehensive with the uneasiness
and distress caused by palatal injections and elude its usage unless
indispensable.2,3
Various authors have used other techniques like combinations
of multiple anesthetic solutions and intraligamentary techniques
to achieve maxillary anesthesia for tooth extraction and
intraligamentary injections.16,17
A simple and effective technique that was used in this study to
avoid palatal injection was transpapillary injection in which a needle
is inserted from the buccal interdental papilla, above the alveolar
bone to achieve anesthesia of the palatal papilla and the gingival
collar around the tooth. Janjua et al.1 proposed a time period of 2
minutes to pass after giving buccal infiltration to allow the buccal
papilla to be anesthetized completely before the transpapillary
injection thereby reducing the pain.1
The study showed that there was a statistically significant (p <
0.01) difference regarding pain experienced during palatal injection
and that experienced during transpapillary injection and at the
same time, the pain experienced during the extraction procedure
was insignificant (p = 0.8) between our control and study group
demonstrating that transpapillary injection technique is equitably
efficacious as the conventional technique for palatal anesthesia
for maxillary extractions with a less intensity of pain during the
administration of anesthesia.
The advantages of this technique, other than reduced pain, are
that it does not require any exceptional equipment and its simplicity
makes one proficient in its usage. Deposition of vasoconstrictor
containing local anesthesia in the gingival collar around the tooth
produced better hemostasis than the ordinary palatal injection.
This was an added benefit that was observed in this study and was
concurrent with a previous study.1
The concerns that can be faced during transpapillary injection
are that it is slightly tough to administer in posterior teeth especially
in the molars and the needle has to be bent to allow administration.
Another aspect that can be problematic during anesthesia
administration is that the palatal papilla can also be pierced during
needle introduction which makes it difficult to achieve anesthesia
as the solution leaks from that puncture and this leakage in the oral
cavity convey a bitter taste.1
The limitations of the study are its small sample size and the
subjective description of pain.

C o n c lu s i o n
Transpapillary injection is a resourceful and painless alternative
to the conventional painful palatal injection for extractions of
maxillary primary teeth and should be given whenever feasible so
that dental experience can be made as comfortable as possible for
the pediatric patient.
642

C l i n i c a l S i g n i f i c a n c e
Needle penetration, as well as injection pain associated with palatal
infiltration, can be reduced with the transpapillary technique.
Hemostasis around the gingival collar is also rapidly achieved. This
is of utmost significance in pediatric patients who are apprehensive
about LA administration.
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