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Abstract
Various civilizations have used honey and its products for therapeutic purposes throughout 
history because of their healing effects. There is a renewed interest in the use of apitherapy 
as an adjunct in various medical treatments. Propolis stands out for its bactericidal, anti-in-
flammatory, and anti-cancer properties, among others.  This paper aims to describe the 
case of a lower left first molar diagnosed with pulp necrosis and asymptomatic periapical 
periodontitis that was managed with a mixture of propolis and calcium hydroxide as an 
intracanal medicament between appointments. A bone repair process was observed during 
this period. It is concluded that propolis is a viable alternative as a calcium hydroxide adju-
vant when intracanal medication is indicated.

Keywords: propolis, intracanal medicament, root canal treatment, successful, calcium hy-
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Introduction
The literature has widely reported that the ap-
pearance, development, and persistence of pulp 
and periapical pathology is mainly caused by 
bacterial factors  (1-2). This connection between 
bacterial infection and periapical inflammation 
was established in Kakehashi’s classic study (3), 
where an animal model showed that periapical 
lesions did not develop in pulp exposures in the 
absence of microorganisms. On the contrary, 
tissue repair occurred. However, tissue necrosis 
and periapical lesion occurred in pulps exposed 
in the presence of microorganisms. When bac-
teria lead to pulp inflammation, and there is no 
early treatment, inflammation spreads and can 

lead to necrosis over a variable period of time. 
Bacteria and their components reach the peri-
odontium through the apical orifice or accesso-
ry canals, causing periodontitis (4).
Periapical inflammation is a defense barrier 
against bacteria, as it aims to keep them inside 
the canal. Initially, there is chronic inflamma-
tory infiltrate around the apical orifice that 
can be seen histologically. There appear osteo-
clasts that initiate bone resorption stimulated 
by mediators such as interleukin-1 (IL-1), tu-
mor necrosis factor (TNF), and prostaglandins 
(PGE2) (2,4). 
The main aim of canal treatment in asymptom-
atic apical periodontitis is to decrease the mi-
crobial load in the root canal system through 

Resumen
La miel y sus productos, a lo largo de la his-
toria, han sido usados por diversas civiliza-
ciones con fines terapéuticos debido a sus 
efectos curativos. En la actualidad existe un 
renovado interés en el uso de la apiterapia 
como coadyuvante en diversos tratamientos 
médicos, en donde destaca el propóleo por 
sus propiedades bactericidas, antiinflama-
torias, anticancerígenas, entre otras. El ob-
jetivo de este artículo es describir un caso 
de un primer molar inferior izquierdo con 
diagnóstico de necrosis pulpar y periodon-
titis periapical asintomática que fue mane-
jado con el uso de la mezcla de propóleo 
con hidróxido de calcio como medicación 
intraconducto entre citas, logrando obser-
var un proceso de reparación ósea durante 
este lapso. Se concluye que el propóleo es 
una alternativa viable como coadyuvante 
del hidróxido de calcio en los casos que está 
indicada la medicación intraconducto.

Resumo
O mel e seus produtos, ao longo da histó-
ria, têm sido utilizados por várias civiliza-
ções para fins terapêuticos devido aos seus 
efeitos curativos. Atualmente, há um inte-
resse renovado no uso da apiterapia como 
adjuvante em vários tratamentos médicos, 
onde a própolis se destaca por seu bacte-
ricida, antiinflamatório, anticâncer, entre 
outros. O objetivo deste artigo é descre-
ver um caso de primeiro molar inferior 
esquerdo com diagnóstico de necrose pul-
par e periodontite periapical assintomática 
que foi gerenciada com o uso da mistura 
de própolis com hidróxido de cálcio como 
medicamento intraconducto entre as con-
sultas, conseguindo observar um processo 
de reparo ósseo durante esse período. Em 
conclusão, a própolis é uma alternativa vi-
ável como adjuvante ao hidróxido de cálcio 
nos casos indicados por medicação intra-
conducto.

Palabras clave: Propóleo, medicamento in-
traconducto, Tratamiento de conductos ra-
diculares, éxito, hidróxido de calcio.

Palavras-chave: Própolis, medicação intra-
conducto, tratamento do canal radicular, 
sucesso, hidróxido de cálcio.



3Use of propolis with calcium hydroxide as an intracanal medicament in asymptomatic apical periodontitis. A case report 

adequate chemo-mechanical cleaning and for-
mation and canal obturation. This creates the 
necessary conditions to favor periapical tissue 
repair  (5-6). Therefore, it is essential to use an 
intracanal medicament to aid this disinfection 
and detoxification of the canal system.

Background
Hermann introduced paste calcium hydrox-
ide in 1920 as an endodontic antimicrobial 
drug  (7-8). Since then, it has been widely used 
in different clinical settings  (9).  Its clinical ap-
plications in endodontics include its use as an 
antimicrobial agent, an anti-inflammatory sub-
stance, and to induce hard tissue formation, 
control root canal exudation, and as a compo-
nent of some endodontic sealants, among other 
uses (10). 
The mechanism of action of calcium hydrox-
ide is directly attributed to its ability to disso-
ciate into calcium and hydroxyl ions. Tronstad 
showed that the pH of necrotic teeth ranged 
from 6 to 7.4. After treatment with Ca(OH)2, 
their pH increased to a range of 7.4 - 9.6 in 
the dentin farthest from the main canal and to 
8 - 11.1 in the dentin closest to the medication. 
This shows that the application of calcium hy-
droxide creates a more alkaline environment (11).
Its antibacterial action occurs mainly through 
hydroxyl ions, as they rupture the membrane of 
bacteria, leading to bacterial death. Additional-
ly, creating a highly alkaline environment also 
contributes to this action  (11). Hydroxyl ions 
must be able to diffuse through dentin consis-
tently to achieve antibacterial action effective-
ly (12).
Several substances (anesthetic, hypochlorite, 
glycerine, etc.) have been added to calcium hy-
droxide to improve its properties: antibacterial 
action, fluidity, handling, etc. The ideal vehicle 
should enable the gradual and constant release 
of calcium and hydroxyl ions. Suggested ve-
hicles can be classified as aqueous or viscous; 
aqueous vehicles promote faster ion dissolu-

tion, creating quicker but less durable antibac-
terial action, while viscous vehicles release ions 
more slowly but for longer (13).
Hence the need to find a substance that can be 
mixed with calcium hydroxide and that creates 
synergy, thus harnessing the effects of the medi-
cation. In this context, the scientific communi-
ty has turned to alternative medicine in search 
of elements that adapt to endodontic therapy. 
Therefore, the use of propolis as a calcium hy-
droxide vehicle becomes of great interest given 
its potential beneficial effect (7,14-16). 
The use of bee honey derivatives for medicinal 
purposes has been widely reported throughout 
history (7-8,10,14). Propolis is one of them: a sub-
stance made by bees and used by human groups 
since ancient times to treat superficial wounds, 
burns, gastric and respiratory diseases  (7-9). Its 
use as medicine started empirically, and it was 
effective without people being sure of its thera-
peutic properties (10).
There are reports in the literature that show its 
effectiveness against the following microorgan-
isms: Enterococcus faecalis, Peptostreptococcus, 
Lactobacillus acidophilus, Actinomyces naeslun-
dii, Prevotella oralis, Prevotella melaninogenica, 
Porphyromonas gingivalis, Fusobacterium nuclea-
tum and Veillonella parvula. This action is main-
ly explained through the interaction of propolis 
ions with bacterial membranes: propolis disor-
ganizes them and leads to cell death (7,10,14,17,).
The current literature has found evidence that 
including propolis as a mouthwash ingredient 
helps reduce the number of bacterial colonies 
in dental plaque, with fewer cytotoxic effects 
for fibroblasts than chlorhexidine. It has also 
been used with satisfactory results to treat can-
ker sores and as an adjuvant in healing post-sur-
gical wounds (18).
Regarding the use of propolis in various end-
odontic treatments, it has shown effectiveness 
in pulp coating, pulpotomies, apexogenesis, 
irrigation protocols, and as an intracanal me-
dicament (19). 
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Case report
A 40-year-old female patient who attends the 
endodontics clinic after being referred by her 
health center to assess and treat tooth 37, which 
presents a deep carious lesion. Her dental histo-
ry was taken, and an oral exam was performed. 
Pulpal sensitivity tests, performed with tetra-
fluoroethane (Endo-Ice, Coltene Whaledent, 
USA 2010), as well as periapical sensitivity 
tests, were negative. A 5-mm gingival sulcus 
was found on probing in the mesial area, as well 
as an absence of tooth mobility and surround-
ing soft tissue without inflammation. The ra-
diographic study (Fig. 1) showed crown de-
struction on the occlusal and distal sides, pulp 
chamber communicating with the oral cavity, 
radiolucent lesion associated with apex of the 
distal root, and peripheral radiolucent lesion in 
mesial root including furcation area. The data 
were collected and analyzed, leading to the 
diagnosis of pulp necrosis with asymptomatic 
apical periodontitis.

Fig. 1: Periapical radiography of tooth 37

Periapical lesion affecting both roots and furca-
tion area involvement

The treatment plan was then established: root 
canal treatment with intracanal medication re-
placement. Calcium hydroxide with propolis is 
used as an intracanal medicament. The patient 
was informed of this procedure and gave her 
consent for the protocol.

The inferior dental nerve was anesthetized with 
lidocaine with vasoconstrictor at 1:100,000. 
After absolute isolation was in place, the ac-
cess cavity was made with a #4 round bur 
and ultrasound tips (Varios 3500 NSK, 2010 
Japan). The tartar found in the pulp chamber 
was removed. Then, the root was accessed with 
Gates-Glidden burs, the working length of the 
three canals was determined with a foramen 
locator (MiniApex Sybron Endo, USA 2013) 
and subsequently confirmed radiographically. 
The canals were instrumented with Mtwo rota-
ry files (VDW, USA 2012): mesial canals with 
a #40.06 file and distal canals with a #50.04 
file. The irrigation protocol was specifically de-
signed for this study since there was no refer-
ence in the literature. It was created with the 
help of two lecturers of the Postgraduate De-
gree in Endodontics. During instrumentation, 
10 ml of saline solution was used to remove the 
debris and lubricate the instruments. The final 
irrigation was performed with 3 ml of EDTA 
to remove the smear layer and promote greater 
intracanal medicament diffusion. Sodium hy-
pochlorite was not used to allow the intracanal 
medicament of propolis with calcium hydrox-
ide to act as an antibacterial agent. The canals 
were dried, and the propolis (20% Gourmiel 
bee propolis, authorized, produced, and distrib-
uted under Mexican official standard NOM-
003SAG/GAN-2017)    mixture with calcium 
hydroxide at a 2:1 ratio was prepared (Fig. 2). 
Once the preparation was homogeneous, it was 
placed inside the canals with a final apical file. 
PTFE and Cavit were placed as a temporary 
restoration. 

The intracanal medicament was replaced af-
ter 7, 15, and 21 days. An X-ray was taken at 
each appointment. Additionally, an analysis 
was conducted with Kodak software. The areas 
of periradicular bone density were digitally as-
sessed at each appointment: white showed ab-
sence, green 2.5%, and yellow 7%.
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Finally, after 28 days, the patient being asymp-
tomatic and with no intracanal exudation, the 
practitioner decided to seal the canal system 
with gutta-percha with thermoplastic AH-Plus 
sealant. A final radiography is taken and com-

pared to previous images (Fig. 3). The inter-
mediate restoration was made with IRM. The 
patient was referred to the Dental Prosthesis 
Department of the School of Dentistry for 
crown rehabilitation.

Fig. 2: Propolis and hydroxide mixture

Fig. 3: Radiodensity study
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Radiodensity points are compared: from the 
first appointement (a), after 7 days (b), after 14 
days (c), and after 28 days with the final obtu-
ration (d). The white zone indicates absence of 
bone tissue; green and yellow represent degrees 
of bone density

Discussion
Several authors throughout history have sup-
ported the use of calcium hydroxide as an in-
tracanal medicament(1-2,11-13,20-21) since the ben-
efits are clear. First, it has an alkaline pH that 
has a negative effect on bacterial population 
developments. It also releases hydroxyl ions 
acting as bactericidal agents. It seals the canals 
temporarily, thus preventing nutrient filtration 
for pathogenic microorganisms to some extent. 
It also has tissue compatibility characteristics.
Regarding its antibacterial effect, Pimenta et 
al.  (22) designed a study comparing various an-
tibacterial paste compositions, including the 
mixture of propolis and calcium hydroxide, cal-
cium hydroxide alone, and propolis alone. The 
efficacy of propolis against Enterococcus faecalis 
was similar with or without the calcium hy-
droxide mixture, successfully inhibiting colony 
growth. Victorino et al. conducted an in vitro 
study  (23) where they created two propolis-based 
kinds of toothpaste and compared them with a 
calcium hydroxide paste to assess their antibac-
terial efficacy against strains of Staphylococcus 
aureus, Kocuria rhizophila, Pseudomona aerugi-
nosa, Streptococcus mutans and Escherichia coli. 
Propolis-based toothpastes were superior to cal-
cium hydroxide against these bacteria.
Propolis has also been successfully used as an 
endodontic irrigant. Jaiswal et al. (24) compared 
propolis, sodium hypochlorite, and chlorhex-
idine against Enterococcus faecalis biofilms in 
vitro. The propolis group showed no statistical-
ly significant differences compared to sodium 
hypochlorite. Therefore, they conclude that the 
propolis irrigant solution could be an alterna-
tive to sodium hypochlorite without its toxic 

effects. Kalyoncuoglu et al. conducted an inter-
esting study on resins adherence to dentin (25). 
They found that a final irrigation protocol with 
a 20% propolis solution had better effects on 
the adhesion strength of self-etching adhesives 
than other irrigants.
Rezende’s in vitro study (15) was among the first 
to include propolis as a component of the in-
tracanal medication. This led to the mixture of 
propolis with calcium hydroxide being highly 
efficient in controlling odontogenic infections. 
In 2019, El-Tayeb and Abu-Sheida (26) conduct-
ed an in vivo experiment in dogs to evaluate 
propolis’ antibacterial and regenerative activity 
in immature necrotic teeth. They concluded 
that propolis has similar characteristics to trian-
tibiotic paste so that it can be used as an alter-
native in revascularization therapies.
In turn, Shabbir et al. (27) conducted an in vivo 
study where propolis was used as an intracanal 
medicament in 80 patients, assessing its effect 
on postoperative pain. The results show that the 
use of propolis in necrotic teeth effectively pre-
vents postoperative pain, so they recommend 
that this compound be used as an intracanal 
medicament between appointments. Given the 
above, for this study, we decided to apply the 
experimental model to in vivo use, as we knew 
the drug had been used successfully used in pre-
vious studies. 
Propolis has been widely used by societies since 
ancient times, albeit empirically. However, we 
currently have scientific evidence supporting 
the fact that it is safe for humans to consume as 
food and as a medicinal agent. The only known 
contraindication is its application in patients 
allergic to bee products. This and its significant 
therapeutic benefits led us to integrate this sub-
stance to manage this case, with the certainty 
that it did not pose a risk for the patient (7,10,14). 
During the treatment, the radiographic evalua-
tions showed progressive bone apposition and, 
therefore, a process of repair of the periapical le-
sion. This is consistent with Toker’s findings (28) 
in a study with rats with apical periodontitis: 



7Use of propolis with calcium hydroxide as an intracanal medicament in asymptomatic apical periodontitis. A case report 

an increase in bone density was observed after 
the use of propolis. Pilegi’s in vitro study (29) also 
provides evidence that propolis inhibits osteo-
clast maturation by promoting lesion repair.
Although radiographies provide interesting 
data, a histological study would be beneficial 
to evaluate the injury-repair process further, so 
this type of methodology is suggested as a fu-
ture line of research.
The treatment cannot be considered successful 
yet as more control appointments are needed to 
evaluate the repair process. However, progress is 
observed in the repair process of the periapical 
lesion.
This case report cannot establish that propolis 
as a calcium hydroxide vehicle that will pro-

mote a better prognosis for this type of pathol-
ogy. However, it aims to make the scientific 
community interested in expanding this type 
of research—especially in vivo studies—since 
there is currently enough supporting laboratory 
research.  

Conclusion

This case report shows that a calcium hydroxide 
and propolis mixture used as an intracanal me-
dicament promotes bone apposition in asymp-
tomatic apical periodontitis. However, more in 
vivo studies are needed to support its viability 
as a bone regenerator.
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