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ABSTRACT Objective: Student-to-student practice is the one of the
most common preclinical training method for local anesthesia education
in dentistry. However, the complications in this modality are relatively
less known. This study aimed to evaluate the rate and types of compli-
cations and the perception of student-to-student local anesthesia edu-
cation during dental education. Material and Methods: This
prospective, single-center study was conducted on fourth-year dental
students. As part of their clinical education, students performed inferior
alveolar block anesthesia on each other at the oral surgery department.
Two days after the training, local and systemic complications linked to
local anesthesia were assessed. Overall perception and satisfaction level
of the students related to the practice and education modality were also
evaluated. Results: The study included 44 participants [median age, 22
years; female, 26 (59%)]. The rate of any local complication was
72.7%. Pain and burning on the injection site (65.9%) and trismus
(15.9%) were the most common complications. Hematoma, soft tissue
injury, facial paralysis, subluxation, and syncope were also observed
(2.3%). All participants recommended the practice for future applica-
tions, while 88.6% were willing to access advanced educational moda-
lities such as simulation. Also, 97.7% agreed that the student-to-student
local anesthesia education improved their empathy level toward pati-
ents. The overall satisfaction level was 87.5% (70%-90%). Conclu-
sion: Local complications were common after student-to-student
inferior alveolar block anesthesia. On the other hand, the students were
overall satisfied by this unique educational practice.

Keywords: Local anesthesia; complications; dentistry;
education; informed consent

OZET Amag: Dis hekimliginde lokal anestezi egitimi igin dgrenciden-
ogrenciye anestezi uygulamasi en yaygin klinik 6ncesi egitim yontem-
lerinden biridir. Bununla birlikte, bu egitim modeline iliskin
komplikasyon oranlart literatiirde belirsizdir. Bu ¢alisma, dis hekimligi
egitimi sirasinda 6grenciden-6grenciye lokal anestezi uygulamasinin
komplikasyon oranlari ile dgrencilere yonelik algi ve memnuniyet
oranlarint degerlendirmeyi amaglamaktadir. Gereg¢ ve Yontemler: Bu
prospektif, tek merkezli caligma, dis hekimligi fakiiltesi 4. smif
ogrencileri {izerinde yiiriitiilmiistiir. Ogrenciler, klinik egitimlerinin bir
pargast olarak agiz dis ve ¢ene cerrahisi bolimiinde klinik uygulamalara
baslamadan oOnce birbirlerine inferior alveoler blok anestezisi
uygulamislardir. Egitimden 2 giin sonra uygulanan anket formlar:
araciligiyla lokal anesteziye bagli gelismesi muhtemel lokal ve sistemik
komplikasyonlar, 6grencilerin egitim modeline iliskin genel alg1 ve
memnuniyet diizeyleri degerlendirilmistir. Bulgular: Calismaya 44 [or-
tanca yas 22, kadm, 26 (%59)] katilimc1 dahil edilmistir. Herhangi bir
lokal komplikasyon gelisme oran1 %72,7 olarak belirlenmistir. Enjek-
siyon yerinde agri/yanma (%65,9) ve trismus (%15,9) en sik belirlenen
komplikasyonlar olup; hematom, yumusak doku yaralanmasi, fasiyal
paraliz, subluksasyon ve senkop da gelisen diger komplikasyonlar
olarak saptanmstir (%2,3). Tiim katilimcilar uygulamay gelecekteki
6grenciler igin tavsiye ederken, katilimeilarin %88,6’s1 simiilasyon gibi
gelismis egitim yontemlerine erisim konusunda istekli olduklarini
bildirmislerdir. Ayrica katilimcilarin %97,7’si 6grenciden-6grenciye
lokal anestezi egitiminin hastalara karsi empati diizeyini gelistirdigini
ifade etmistir. Uygulamaya y6nelik genel memnuniyet seviyesi %87,5
(%70-90) olarak saptanmustir. Sonug: Ogrenciden-dgrenciye inferior
alveolar blok anestezisi uygulamasi sonrasi lokal komplikasyonlar
yaygin olarak izlenmistir. Bununla birlikte, 6grenciler bu benzersiz
egitim uygulamasindan genel olarak memnun kalmustir.

Anahtar Kelimeler: Lokal anestezi, komplikasyonlar, dis hekimligi;
egitim; bilgilendirilmis onam
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Administering safe and effective local anesthe-
sia is an essential skill for pain-free dentistry and a
prerequisite for most dental procedures.'> Adequate
local anesthesia enables painless treatment, optimizes
patients’ comfort/cooperation, and improves the per-
formance of the clinician. Therefore, gaining experi-
ence in local anesthesia administration is an
important part of dental education. The result of a sur-
vey that aimed to investigate the structure of the local
anesthesia education in European dental schools re-
vealed that the theoretical part of the education
mostly started during the first half of the third year,
and the first injection, usually administered to a
schoolmate, was mostly supervised by an oral and
maxillofacial surgeon.? In Tiirkiye, similar to the Eu-
ropean dental schools, local anesthesia education be-
gins in the first half of the third year, and the first
injection in humans, usually to a fellow student or
schoolmate, is generally supervised by an oral and
maxillofacial surgeon.*

Various teaching methods have been defined for
local anesthesia education. Manikin simulation, in-
structional videos, and preclinical training models
have proven beneficial for local anesthesia education
in dentistry.>’ However, besides lectures and text-
book instructions, student-to-student practice is the
traditional and most common preclinical training
method.'” Although the importance of this teaching
methodology is broadly accepted, information re-
garding complication rates and students’ perceptions
is relatively lacking. The majority of dental schools
worldwide do not obtain prior written consent from
students receiving oral injections from fellow stu-
dents. Although the perception of the administration
of local anesthesia is considered a safe procedure,
legal and ethical issues should still be taken into con-
sideration. The main aim of this study was to evalu-
ate the rate and types of complications and the
preception of student-to-student local anesthesia dur-
ing dental education.

I MATERIAL AND METHODS

This prospective, single-center study was conducted
on fourth-year dental students of the University of
Health Sciences, Giilhane Faculty of Dentistry and
approved by the University of Health Sciences/Giil-
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hane Scientific Research Ethics Committee (date:
March 25, 2021, no: 2021/133). It was carried out on
March 2021 and was performed in accordance with
the guidelines of the Declaration of Helsinki. Before
starting clinical procedures, students applied student-
to-student inferior alveolar block anesthesia (IABA)
at the oral and maxillofacial surgery department as a
part of their formal curriculum. On the day of train-
ing, students were informed about the study proto-
col, and informed consent was obtained. Concerning
the 27" article of the Helsinki Declaration about de-
pendent relationship with the physician, support was
obtained from a clinic administrative staff for ob-
taining informed consent. Students not willing to
participate in the study were informed that their ed-
ucation would not be affected. Students who had ad-
ministered intraoral local anesthetic injection
previously and were not willing to participate in this
study were excluded.

Before the application, a brief instruction about
IABA was given which included the anatomical
landmarks, the technique, insertion point of the nee-
dle, and potential complications on solid models.
After the presentation, the students were sorted into
2 groups and switched their role as practitioners and
patients onwards. They applied IABA through a di-
rect approach. A 2-mL solution containing articaine
was applied (40 mg/mL articaine, 0.01 mg/mL
epinephrine, Maxicaine fort 2 mL; Vem llag,
Ankara, Tiirkiye). The students were monitored by
Gurkan Rasit Bayar and Metin Sencimen when the
local anesthesia was administered. After the anes-
thesia application, the students were requested to
wait for half an hour before leaving the clinic. After
2 days of the local anesthetic training, the students
filled out questionnaires that included the following
items: age, sex, local/systemic complications related
to local anesthesia procedures, and questions to eval-
uate the perception and satisfaction level of students
regarding this education modality.

Local complications were questioned in terms of
pain/burning on injection, trismus, hematoma, infec-
tion, emphysema, facial paralysis, soft tissue injury,
prolongation of anesthesia, failure of anesthesia, nee-
dle fracture, ophthalmological complications, necro-
sis, and others. Systemic complications were
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TABLE 1: Items to evaluate students’ perception and satisfaction level.

Questions that aim to evaluate students’ perception
Do you recommend this education modality to prospective students?

Do you want to access advanced educational modalities as
simulation besides the conventional education approach?

Satisfaction level (%)
Please mark your satisfaction level regarding the student-to-
student local anesthesia model as an educational tool.

Does student-to-student local anesthesia education improve your empathy levels toward patients?

(0-100 point VAS was used, with 0 indicating the lowest satisfaction level, and 100 the highest satisfaction level)

Frequency Percent

Yes 44 100.0
No 0 0
Yes 39 88.6
No 5 1.4
Yes 43 97.7
No 1 23

Median (Q1-Q3)

87.5(70.0-90.0)

VAS: Visual Analogue Scale.

questioned in terms of syncope, systemic toxicity, al-
lergy, methemoglobinemia, and others. The questions
that aimed to evaluate perception are presented in
Table 1. These questions were designed according to
previous studies conducted on dental students.!>>7
For evaluating the satisfaction level, a Visual Analog
Scale (VAS) was inserted below the question asking
the satisfaction level regarding the student-to-student
local anesthesia model as an educational tool.®

The statistical analyses were performed using
version 23 of IBM-SPSS for Windows (SPSS Inc, IL,
USA). Normality of distribution of scale variables
was analyzed using the Shapiro-Wilk normality test
and graphical methods (histogram, Q-Q plot). Non-
normally distributed data were reported as median
and 1%-3™ quartiles. Categorical variables were re-
ported as frequency and percentage. Comparisons be-
tween 2 independent groups were performed using
the Mann-Whitney U test or the chi-square test where
appropriate.

I RESULTS

A total of 44 [median age, 22; female, 26 (59%)] den-
tal students were included. Table 2 displays the char-
acteristics of the participants. Of the students, 25%
did not report any local or systemic complications.
The rate of local complications among dental students
was 72.7%. Pain and burning on injection (65.9%)
and trismus (15.9%) were the most common compli-
cations. Hematoma (2.3%), soft tissue injury (2.3%),
facial paralysis (2.3%), and subluxation (2.3%) were
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also observed. Syncope was reported in one student
in as a systemic complication. Complications were
observed in 73.1% of women and 76.5% of men. The
overall satisfaction level was 80% (70%-90%) among
women and 90% (70%-100%) among men. No sig-
nificant difference was found between the sexes in
terms of satisfaction levels and complication rates
(p=0.569, p=0.999). All complications reported by
students are presented in Table 3.

Perceptions and satisfaction levels related to
training are presented in Table 1. The overall satis-
faction level was 87.5% (70%-90%). All students
recommended this education modality for prospec-
tive students. Around 90% of the participants were
willing to access advanced educational modalities,
such as simulation besides conventional education
approach. Most students (97.7%) agreed that student-
to-student local anesthesia education improved their
empathy levels towards patients.

TABLE 2: Participants’ characteristics.
Median (Q1-Q3) 22.0 (21.0-23.0)
Age, year
Sex, n (%)
Male 18 (40.9)
Female 26 (59.1
Complications, n (%)
No local or systemic complication 11(25)
Local complication 32(72.7)
Systemic complication 1(2.3)
Local and systemic complication 0




Sara SAMUR ERGUVEN et al.

Turkiye Klinikleri J Dental Sci. 2022;28(4):772-7

TABLE 3: Complications reported by students.
Complications (L: Local, S: Systemic) Frequency (n) Percent (%)
L-Pain/burning on injection 29 65.9
L-Trismus 7 15.9
L-Hematoma 1 23
L-Facial paralysis 1 2.3
L-Subluxation 1 23
L-Soft tissue injury 1 2.3
S-Syncope 1 23
L-Needle fracture 0 0.0
L-Infection 0 0.0
L-Failure of anesthesia 0 0.0
L-Prolonged anesthesia 0 0.0
L-Emphysema 0 0.0
L-Ophthalmological complications 0 0.0
L-Necrosis 0 0.0
S-Systemic toxicity 0 0.0
S-Allergy 0 0.0
S-Methemoglobinemia 0 0.0

I DISCUSSION

Theoretical knowledge and local injection skills are
among the most important parts of local anesthesia
education.! Textbooks, lectures, peer-assisted injec-
tions, and anatomic models have been defined as the
main training techniques for preclinical local anes-
thesia education in dental schools. Brand et al. re-
ported that the use of preclinical training models in
local anesthesia education might have positive im-
pacts in terms of confidence and pain perception.®
Peer-assisted learning is an influential method for
teaching surgical skills, and student-to-student ad-
ministration of the first local anesthetic injection has
been a conventional method for preclinical training.'?
It remains a suitable method for creating a real-world
experience that improves the confidence of stu-
dents.'?

Identifying the students’ perception about their
dental education is an important aspect of education.'!
Students’ attitudes towards local anesthesia have
been examined in previous studies in terms of anxi-
ety and sex differences.'*!* Meechan reported that fe-
male students were more anxious about giving and
receiving local anesthetic injections than male stu-
dents."”> However, Sanchez-Garcés et al. stated that
sex was not associated with anxiety during student-
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to-student local anaesthesia administration.' In dif-
ferent European dental schools, 17-81% of students
reported that they feel insufficiency before the first
injection in a human being.'* Wong et al. reported
that student-to-student dental local anesthetic pre-
clinical training had a beneficial effect on confi-
dence.! Kuscu et al. reported that student-to-student
local anesthesia administration improved dental stu-
dents’ perceptions about the potentiality of pain-free
injections."” Reyes-Acuca et al. reported that 100%
of the students who participated in their study stated
that the student-to-student training method should
continue in the course of dental anesthesia.'® In the
present study, the overall satisfaction level regarding
student-to-student local anesthesia administration as
an educational tool was 87.5%, and sex was not re-
lated to the satisfaction level. Further, 100% of stu-
dents recommended this education modality to
prospective students. Most students agreed that stu-
dent-to-student local anesthesia education improved
their empathy levels toward patients. In conclusion,
student-to-student local anesthesia application was
associated with beneficial effects on students’ per-
ception. Besides the positive effects of the student-
to-student local anesthesia for education, new
techniques also exist that help in improving learning
outcomes. Corréa et al. showed that the virtual real-
ity simulator was considered satisfactory for the anes-
thesia training in terms of needle insertion and
perception of the tissues during inferior alveolar
nerve block.!” Mladenovic et al. reported a shorter pe-
riod of time for performing local anesthesia and
higher anaesthetic success rate in teaching inferior
alveolar block anaestheasia among students with the
reality mobile simulator combined with education,
compared with the conventional educational meth-
ods.'® Reyes-Acuca et al. emphasized the positive ef-
fect of dental anesthesia simulation models on the
students, like increased confidence and shorter anes-
thesia time.!® Zafar et al. reported that a virtual real-
ity simulator as an adjunct educational tool in local
anesthetic training could improve students’ percep-
tion and learning process in pediatric dentistry by im-
proving the understanding of anatomical landmarks
and optimizing the learning environment." Lee et al.
reported that practicing the simulation model before
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the first-time IABA resulted in fewer post-injection
complications and might be beneficial for enhancing
dental students’ level of comfort.?’ Compared with
the classroom lecture format, simulation-based local
anesthesia teaching was reported to be more effective
in improving the theoretical knowledge among stu-
dents.”!

Besides the aforementioned research, it was
shown that model performance did not correlate with
the performance on the patient and was significantly
lower than that has been objectified with the pain and
thermal sensitivity nerve tester.”? In the present study,
around 90% of the participants were willing to access
advanced educational modalities, such as simulation,
besides the conventional education approach. The
students who did not want to have access to advanced
simulation technologies stated that they wanted to ex-
perience real patients beyond virtual reality. The pre-
sent study recommended that the use of simulated
models in dental anesthesia training should be con-
sidered complementary to student-to-student injec-
tions.

The student-to-student local anesthesia admin-
istration model has been an accepted part of formal
dental education; however, ethical concerns and the
value of informed consent are still important issues
that need to be investigated. Students receiving in-
jections from fellow students have had complications,
such as syncope, hematoma, trismus, edema, pares-
thesia, and facial paralysis, associated with the pro-
cedure; however, informed consent was not obtained
in a majority of dental schools in the United States
during student-to-student local anesthesia.”* Hossaini
reported that a majority of students agreed on being
consented before administration; moreover, 15.8% of
respondents stated that it was not ethical to adminis-
ter local anesthesia to a person for the sole purpose of
practice and training.”* Another study reported that
only 10% of European dental schools required the
permission of an ethics committee for the practical
instruction of fellow students.® Studies that aimed to
evaluate differences related to local anesthesia edu-
cation in Tiirkiye concluded that none of the schools
needed the permission of an ethics committee or in-
stitutional review board approval before administer-
ing local anesthesia to fellow students.*
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In the present study, informed consent from stu-
dents was obtained before preclinical student-to-stu-
dent local anesthesia education. The local complication
rate among dental students was 72.7%. Pain/burning
on injection (65.9%) and trismus (15.9%) were the
most common complications. Hematoma, soft tissue
injury, facial paralysis, subluxation, and syncope were
also observed (2.3%). In conclusion, student-to-stu-
dent local anesthesia administration in dental educa-
tion could result in a wide range of complications.

This study had several limitations. The most im-
portant limitations were the low sample size and de-
scriptive type study design without a control group.
Additionally, the personality traits of participants,
such as cultural differences, state/trait anxiety level,
dental anxiety/dental fear level, intraoral anesthesia
experience, and knowledge level of anatomical land-
marks, were not examined. These factors could in-
fluence the success, perception, and satisfaction
regarding local anesthesia administration. Finally, the
sample population used in this study might not be
represent entire dental student population because
they were all from at the same school.

I CONCLUSION

The results of this study confirmed that the student-
to-student local anesthesia administration is not free
of complications. However, most complications were
local and mild. The present study also confirmed that
this type of traning showed positive influences on stu-
dents’ perception regarding satisfaction and empathy.
On the other hand, the importance of obtaining in-
formed consent should be emphasized regarding to
the frequency of complications. More comprehensive
studies are warranted to investigate the physical/be-
havioral factors that can influence students’ percep-
tion and satisfaction related to preclinical local
anesthesia education with various local anesthesia
techniques among dental students.
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