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INTRODUCTION

Pregnancy is a physiological phenomenon that induces several changes in the woman's body, including the oral cavity
[1]. The correlation between pregnancy and the status of oral health has been well established [2]. The incidence of
periodontal diseases increases during pregnancy, mainly due to hormonal changes, and may result in preterm birth and/or
low birth weight [3]. In addition, due to xerostomia, vomiting, and high consumption of sugar-rich foods, the risk of
dental caries is increased during pregnancy [4]. Therefore, maintaining oral health during pregnancy is a critical issue.
Prevention and control of the spread of odontogenic infection is one of the main objectives of endodontic treatment. The
rate of infection spreading is higher among pregnant patients [5,6], mainly due to the adverse effects of pregnancy on
the immune response [7]. The odontogenic infections in pregnancy may result in deep-space infections with subsequent
adverse effects and potential complications for either pregnant women or fetus [8]. In addition, pregnant women
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frequently present with odontogenic pain as a chief complaint, particularly after the first trimester [9]. The pain induces
stress, which provokes the release of adrenal catecholamines and subsequently leads to peripheral vasoconstriction and
a decrease in fetal blood supply [10]. Untreated cases may result in pulpal necrosis, periapical inflammation, and
infection, with potential adverse effects on either pregnant women or fetus. Periodontitis and periradicular pathosis have
been correlated with preeclampsia [11], which is associated with a high risk of poor maternal outcomes, including
premature birth [12]. Endodontic treatment, therefore, should not be deferred during the pregnancy period; however,
several special precautions must be considered during the management of pregnant women. These specific
considerations correlated to treatment time schedule, patient position, radiation exposure, and drug prescription. To
avoid any teratogenic effects on the fetus, endodontic treatment should be ideally performed during the second trimester
after the period of complete fetal organogenesis [13]. Odontogenic pain and infection, however, should be urgently
treated irrespective of the gestational period [14,15].

The correct and safe chair positioning of a pregnant patient is a determinant factor in preventing supine hypotensive
syndrome, which occurs from the compression of the gravid uterus on the inferior vena cava and aorta [13]. This
complication could be prevented by positioning the patient on a dental chair in semi-reclined position with an elevated
right hip by 10-12 cm [16]. Endodontic treatment requires the use of local anesthetics and exposing the patient to the
ionizing radiation of dental x-rays. In addition, prescriptions for certain drug categories may be required to control pain
and/or infection. Local anesthetics, particularly lidocaine and prilocaine are considered safe for either pregnant women
or fetus [17]. Performing radiographs for pregnant patients is relatively safe for either the fetus or mother; certain
precautions, however, should be considered, including the use of high-speed films, digital radiography, protective lead
aprons, thyroid collars, and accurate directing of radiation [16]. Analgesics and non-steroidal anti-inflammatory drugs
(NSAIDs) are usually prescribed for the management of pain. Despite the safety of some analgesics, such as
acetaminophen, the drug prescription should be avoided during pregnancy, particularly during the first 13 weeks of
pregnancy [18]. Abuse of drug prescription and administration during pregnancy, rather than performing more definitive
clinical treatment, adversely affects the fetus and/or the mother [15].

General dental practitioners are usually uncertain regarding performing endodontic treatment for a pregnant patient [19].
This is mainly due to fear of the collateral effects of the dental treatment on the fetus and pregnant mother [20]. Several
studies have been carried out in different countries regarding the knowledge of general dental professionals during
endodontic treatment of pregnant patients [15, 21, 22]. Based on our knowledge, there is no data available in Libya
regarding the knowledge of general dental professionals or dental interns regarding the endodontic treatment during
pregnancy. Therefore, the objective of this study was to assess the knowledge among general dental practitioners and
dental interns regarding practicing endodontic treatment for pregnant patients in Zliten-Libya.

METHODS

Study design

This descriptive, cross-sectional study was conducted using self-administered, closed ended survey questionnaire
modified from previous study [15].

Data collection

The questionnaire composed of 16 questions, 4 demographical and 12 relatives to the participant’s knowledge regarding
the management of pregnant patient during endodontic treatment. The survey questionnaire was hand distributed to the
respondents and the study was carried out between June 2023 to September 2023. The study included general dental
practitioners working in private and governmental dental clinics and dental interns in dental internship training program
in faculty of dentistry, Alasmarya Islamic University, Zliten-Libya. The questionnaire was circulated among 127 dental
interns and general dentists. The dental specialists or general dental practitioners not registered in local dental syndicate
are excluded from the surveying. The study also excluded any incompletely answered questionnaire. The study was
voluntary for all of the participants. A guarantee of confidentiality was made regarding the participants privacy. The
ethical approval of the study was obtained from the scientific and ethical committee of the National Research Centre for
Tropical and Transboundary Diseases, Zintan-Libya.

Statistical analysis

The data was entered into an Excel spreadsheet, and SPSS 26 (IBM, Armonk, NY, USA) was used for the analysis.
Descriptive statistics were used to ascertain the frequency and the percentage of the participants responses. The impact
of graduation on the respondents’ answers was evaluated using Chi-square test (p <0.05).
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RESULTS

Among the 127 distributed questionnaires, a total of 100 participants completed and submitted the survey, with an
overall response rate of 79%. Table 1. shows the demographic data of the survey participants. 29% of respondents were
males, whereas 71% were females. The majority of survey participants (93%) exhibited an age range of 26-35 years,
while 6.0% had an age range of 3645 years. Only 1.0% of respondents had an age of > 45 years. The working experience
for general dental practitioners was < 2 years for 7.0%, 2-5 years for 30%, 6-10 years for 29%, and >10 years for 34%.
The survey participants comprised 49% interns and 51% general dental practitioners.

Table 1. The demographic characteristics of the study participants (%).

Demographic characteristics (%)
26-35 93%

Age Group 36-45 6.0%
> 45 1.0%

Male 29%

Gender Female 71%

. 2< 7.0%
e%%rrii(oggge 2-5 30%
(years) 6-10 29%

> 10 34%

Groups Interns _ 49%
General dentists 51%

Table 2: The participants ‘responses (%) on questions regarding the practice of endodontic treatment in pregnant patients.

Question Answer options %
First trimester 3.0
What is the safest trimester for Secgnd t_r Imester 84
endodontic treatment? . L iline t_rlmegter ol
' First and third trimesters 4.0
None of the above 3.0
Does the pregnant patient require any T\If 2%
specific chair position? | don't Know 10
. . . L. Supine position 30
Inellezie th;rzgggﬁiep;r;?elgtgos|t|on 105 Seated with her right hip elevated 10-12 cm 58
' I don't know 12
local anaesthetics with vasoconstrictors T\Ieos ;‘21
safe? .

I don't know 4.0
Should the aspiration technique be Yes 65
always performed before administering No 29
local anesthetics? I don't know 6.0
Lidocaine 22
Which of the following local anesthetics Bupivacaine 22
is not safe during pregnancy? Prilocaine 25
None of the above 31
Sodium hypochlorite 20
Which of the following is considered a Chlorhexidine 11
safe endodontic irrigant? EDTA 5.0
All of the above 64
Is the use of intra-canal medicaments Yes 18
between the appointments strictly No 64
contraindicated? I don't know 18
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Table 2. shows the participants responses (%) to questions regarding the practice of endodontic treatment during
pregnancy. The majority of survey respondents (84%) indicated the second trimester as the safest period for endodontic
treatment. Only 3.0%, 6.0%, and 4.0% of survey participants considered the first, third, and first/ third trimesters as safe
periods for endodontic treatment, respectively. Endodontic treatment was considered unsafe by only 3.0% of
respondents. No significant correlation was found between the graduation and the responses (Pearson's chi-square p
value= 0.09, p>0.05).

The vast majority of respondents (95%) indicated the need of a pregnant patient for a specific chair position. 4.0% of
participants did not consider specific chair position for pregnant patients while 1.0% unaware of it. No significant
correlation was found between the graduation and the responses (Pearson's chi-square p value= 0.065, p>0.05). The
most suitable chair position for pregnant patients was identified by 58% and 30% of respondents as semi-reclined with
the right hip elevated by 10-12 cm and supine positions, respectively. 12% of survey participants were unaware about
specific chair position for pregnant patients. No significant association was found between the graduation and the
responses (Pearson's chi-square p value=0.19, p>0.05).

The majority of survey participants (72%) indicated the safety of using local anaesthetics with vasoconstrictors for
pregnant patients. 24% of respondents considered unsafety of local anesthetic with a vasoconstrictor, while only 4.0%
were unaware of its safety. The association between the graduation and the responses was statistically significant
(Pearson's chi-square p value= 0.001, p<0.05). 65% of respondents indicated that aspiration technique should always
be performed before administration of local anaesthesia. 29% of the respondents did not always use the aspiration
technique, while 6.0% were unaware about it. The association between the graduation and the responses was not
statistically significant (Pearson's chi-square p value= 0.62, p>0.05). 22%, 22% and 25% of respondents considered
lidocaine, bupivacaine and prilocaine as unsafe local anaesthetics for pregnant patients, respectively. All the former
local anaesthetics were marked safe by 31% of survey participants. The association between the graduation and the
responses was found to be statistically significant (Pearson's chi-square p value=0.041, p<0.05). 20% and 11% of survey
participants considered only sodium hypochlorite and chlorhexidine as safe root canal irrigants, respectively. EDTA
was identified as the only safe root canal irrigant by an extremely low percentage of respondents (5.0%). 64% of
respondents considered the safety of all former irrigants. The association between the graduation and the responses was
statistically not significant (Pearson's chi-square p value= 0.063, p>0.05). 64% of respondents considered the use of
intra-canal medicaments between appointments a safe procedure. 18% considered the unsafety of using intra-canal
medicaments during pregnancy, while an equal percentage of respondents (18%) were unaware of their safety. The
association between the graduation and the responses was statistically significant (Pearson's chi-square p value = 0.021,
p<0.05).

W Gutta percha

o
Root canal sealer 74%

None of the above

Figure 1. Survey participants responses (%) to the question regarding the toxic effects of root canal
obturation materials (gutta percha and sealers) on pregnant patients.

The majority of survey participants (74%) considered the safety of both gutta percha and root canal sealers for pregnant
patient. Gutta percha and root canal sealers were identified as toxic materials for pregnant patients by only 14% and 12%
of respondents, respectively (Figure 1). The association between the graduation and the responses was statistically not
significant (Pearson's chi-square p value= 0.063, p>0.05).
49% of respondents considered the safety of radiographic examination during pregnancy while 42% not. Only 9.0% of
survey participants were unaware of about the safety of radiographs (Figure 2 a). The association between the graduation
and the responses was statistically significant (Pearson's chi-square p value= 0.002, p<0.05). Among the respondents that
considered the safety of dental radiographs, the majority (67%) preferred use of radiovisiography (RVG). 16% and 9.6%
of survey participants preferred orthopantomogram (OPG) and cone beam computed tomography (CBCT), respectively.
Only 7.4 % of respondents preferred all the former radiographic techniques (Figure 2b). The association between the
graduation and the responses was statistically not significant (Pearson's chi-square p value=0.17, p>0.05).
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a. The safety of radiographic examination.

m Safe
m Not safe

w1 don’t know

b.  The preferred type of radiographic examination.

®RVG
m OPG
CBCT

m All of the above

Figure 2 a and b. Survey participants responses (%) to the questions regarding the dental
radiographic examination of pregnant patients.

Figure 3. shows the respondents answers (%) on the drug prescription for pain management during first and third trimesters
of pregnancy. 58% of respondents indicated acetaminophen, while 29% and 6.0% preferred non-steroidal anti-
inflammatory drugs (NSAIDs) and aspirin, respectively. Only 7.0% of respondents indicated the prescription of all the
former drugs. The association between the graduation and the responses was statistically not significant (Pearson's chi-
square p value= 0.52, p>0.05).

Aspirin

None steroidal anti-
inflammatory

Acetaminophen 58%

All of the above

T T T T T T T

0O 10 20 30 40 50 60 70
%

Figure 3. Survey participants responses (%) to the question regarding drugs prescribed for pain
control during first and third trimesters.

DISCUSSION

The main objectives of endodontic treatment during pregnancy are to control the disease processes, maintain the proper
healthy oral status and avoid any complications or threats for either the mother or the growing fetus [18]. Dental services
during pregnancy are low worldwide [23-26], pregnant patients however, frequently attend the dental clinics mainly for
emergency treatment to relief pain and/or infection. Considering certain guidelines, endodontics is a safe treatment
during pregnancy [27,28]. However, if possible, only emergency cases should be treated. This reduces the risk of
collateral effects of pain and/or infection on either the mother or the developing fetus [18]. Therefore, the awareness
and knowledge of dentists regarding the endodontic treatment during pregnancy is of fundamental importance. This
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study was aimed to collect data from interns and general dentists in Zliten-Libya regarding the basic knowledge required
for the management of pregnant patients during endodontic treatment.

The survey questionnaire was circulated to 127 general dental practitioners and interns, collected from 100 respondents
with an overall response rate of 79%. A similar study conducted in Saudi Arabia reported a high response rate of 81.8%
[21]. The Majority of respondents (84%) in this study rendered the second trimester as the safest period for endodontic
treatment, the finding which is in agreement with a previous similar study [21,22,29,30].

In the first trimester, the period of foetal organogenesis, is the most crucial phase during pregnancy [16]. Therefore,
elective dental procedures, including endodontic treatment, should be either postponed until after delivery or delayed to
the second trimester [31]. By second trimester the organogenesis of fetus is completed and endodontic treatment could
be safely performed and completed [32]. Despite lack of risk on fetus, it is recommended to avoid endodontic treatment
during third trimester, mainly due to anxiety and uncomfortable belly volume of pregnant patient [33]. Emergency
endodontic treatment, to relief pain or swelling, however could be performed for pregnant patient, irrespective of
pregnancy timing [18].

Supine positioning of a pregnant patient on a dental chair during the second and third trimesters leads to supine
hypotension syndrome, which occurs due to the compression of the gravid uterus on the inferior vena cava [34]. Supine
hypotension syndrome leads to hypotension, nausea, dizziness, and syncope [16]. This could be avoided by positioning
the patient in semi-reclined position with the right hip elevated by 10-12 cm or in full left lateral position [35]. This
survey study demonstrated that the majority of respondents (95%) were aware of the need for pregnant patients to be in
a specific chair position. In addition, the proper chair position has been identified by the majority of survey participants
(58%). These findings are in accordance with identical earlier studies conducted in Nepal [21] and Saudi Arabia [22].
The US Food and Drug Administration (FDA) classified the drugs, including the local anaesthetics, according to their
potential teratogenic effects on the fetus into five categories (A, B, C, D, and X) [27]. Drugs under A and B are
considered safe drugs, and different whether they have been tested on humans or not. The C and D drug groups included
the drugs with unavoidable teratogenic effects and evident positive fetal risk, respectively. The X drug group involved
drugs that were completely prohibited for pregnant patients. Local anesthetics containing vasoconstrictors exhibit slow
blood absorption, prolonged effect, and reduced toxicity, therefore, they are recommended during the treatment of
pregnant patients [19]. The vasoconstrictor (epinephrine) used with local anaesthetics is categorized according to FDA
under the C drug group [36]. The local anaesthetics with vasoconstrictors, however, are considered safe during
pregnancy as long as the proper dose and technique of injection are guaranteed [36,37]. To avoid the risk of intravascular
injection, the aspiration technique is strictly recommended during the administration of local anaesthetics [38,39]. The
majority of the participants in this study agreed regarding either the safety of local anaesthetics containing
vasoconstrictors (72%), or the use of aspiration technique (65%). In accordance with our study, the majority of interns
and general dental practitioners considered the safety of local anaesthetics with vasoconstrictors [22]. Lidocaine and
prilocaine are considered B-drug category [19] and have been documented as safe drugs during pregnancy
[40,41]. Bupivacaine is considered under the C drug category [36] and has been reported to induce fetal bradycardia,
therefore, it is contraindicated during pregnancy [37,42]. Only 22% of survey respondents identified the toxicity of
bupivacaine. It is evident that the majority of our study participants are unaware of the toxicity of bupivacaine for
pregnant patients.

Canal preparation and shaping, by using manual or rotary instruments, are critical issues for a successful endodontic
treatment. This is, however, not sufficient for the complete eradication of microbial contamination of root canals, mainly
due to the complex anatomy of the root canal system [43]. Therefore, to achieve proper canal disinfection, the use of
various canal irrigants and, in some cases, intra-canal medicaments is crucial [44]. The majority of our survey
participants (64%) considered the safety of using of intra-canal medicaments for pregnant patients. In accordance with
our findings, the majority of general dental practitioners and interns recognized the safety of using intra-canal
medicaments during the endodontic treatment of pregnant patients [21,22]. It is evident that the participants in the
present study are aware of the safety of using intra-canal medicaments during pregnancy.

In the current study, irrespective of the irrigant type, the majority of respondents (64%) indicated the safety of root canal
irrigants for pregnant patients. In addition, the majority of survey participants (74%) considered the safety of obturation
materials (gutta percha and root canal sealers) during pregnancy. In agreement with the results of the present study, the
majority of dental interns and general dentists identified the safety of either the root canal irrigants or the obturation
materials [15,22].

Radiographic examination is an important tool throughout the stages of endodontic treatment. Despite known hazards
of ionizing radiation overdose on the fetus [45], dental x-ray is considered safe [32]. However, several precautions and
protective measures should be taken for pregnant patient during exposure to dental x-rays [46]. In the present study, less
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than half of respondents (49%) considered the safety of exposing a pregnant patient to dental x-rays during endodontic
treatment. These findings are in contrast with other studies that reported the confidence of general dental practitioners
and interns of exposing pregnant patients to dental x-rays during endodontic treatment [15,22]. More than 1/3 of
respondents (42%) considered unsafety of dental x-rays during endodontic treatment of pregnant patients, while 9.0%
unaware about its safety. It is evident that the participants of our study unaware regarding the safety of dental x-rays
during endodontic treatment of pregnant patients.

The majority of our study participants (67%) prefer RVG during endodontic treatment for pregnant patients. These
finding is in agreement with previous study that indicated the preference of general dental practitioners for using RVG
during endodontic treatment of pregnant patients [21]. The results of the present study showed that a low percentage of
respondents prefer OPG and CBCT for pregnant patients. Considering the varying protective measures for the pregnant
patient, no evidence correlates the dental x-ray to any fetal hazards, even with panoramic radiographs [47].

Pregnant women exhibited a high risk for pain [48]; therefore, analgesics are commonly prescribed during pregnancy
[49]. According to the ADF classification (see above), acetaminophen is considered a category B drug [50]. If
administered in therapeutic doses, acetaminophen is the safest minor analgesic for pregnant patients [51]. The majority
of respondents (58%) in the present study identified acetaminophen as the drug of choice for pain management during
first and third trimesters. In agreement with our findings, the majority of dentists and dental interns indicated
acetaminophen for pain relief during pregnancy [22,30,48]. According to the ADF, NSAIDs are considered category B
in the first and second trimesters and category D during the third trimester [51]. NSAIDs have been linked to an enhanced
risk of cardiac septal defects in early pregnancy and are also strictly contraindicated during the third trimester [16]. Our
results showed that less than one-third of participants (29%) indicated non-steroidal NSAIDs for pain control during
first and third trimesters. These results are in agreement with a previous report which indicated that the majority of
general dental practitioners and interns knew about the contraindication of NSAIDs for pregnant patients [22]. In the
present study, only 6.0% of respondents considered aspirin for pain relief during pregnancy. Aspirin is considered by
the ADF as C and D categories in early pregnancy and the third trimester, respectively; therefore, it should be avoided
during pregnancy [52]. The majority of the participants in our study are aware of their drug of choice to alleviate pain
during first and third trimesters of pregnancy.

CONCLUSION

The findings of our study demonstrate that the majority of the survey participants exhibited sufficient knowledge
regarding the safety of endodontic treatment during pregnancy. This includes the timing of endodontic treatment, the
need for specific chair position, the safety of local anaesthetics containing vasoconstrictors, the significance of aspiration
technique, the safety of either root canal irrigants, intra-canal medicaments and obturation materials. In addition, the
respondents were aware of the most suitable analgesics used for pain control. The majority of survey participants,
however, were unaware regarding the toxicity of bupivacaine and safety of radiographic examination during pregnancy.
Graduation exhibited an impact only on the responses to questions relative to safety of local anaesthetics, intra-canal
medicaments and radiographic examination. It is crucial to incorporate guidelines in the study curriculum (for interns)
and in continuous education courses (for general dentists) regarding the radiographic examination and safety of some
local anesthetics for pregnant patient. This may improve dental services for pregnant patients, including endodontic
treatment.
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