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The use of calcium hydroxide as an intracanal 
medication for the apexification of immature 
permanent teeth

absTracT

The objective of this study was to present, through a clinical 
case, the treatment of two traumatized dental elements with 
incomplete root formation, extensive periapical lesion and 
root resorption. The treatment of choice for teeth with in-
completely formed apices was the apexification by changing 
the intracanal medication to promote apical closure, periapi-
cal lesion repair as well as root resorption stabilization. The 

intracanal dressing, calcium hydroxide paste mixed with pro-
pyleneglycol as a vehicle, was changed a total of four times 
during a period of one year and two months. It has been 
concluded that this technique for apexification provides fa-
vorable conditions for the closure of root apices as well as 
repairing periapical lesions and stabilizing root resorption.
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introduction
The eruption of the permanent dentition has its 

onset around the age of six, continuing until the age 
of twelve, with a root development for a continuous 
period of one year and a half to two and a half years 
after the eruption. Thus, trauma to the oral cavity in 
patients aged between six and fourteen and a half 
years old has a potential to disrupt, modify or inter-
cept the complete formation of the root. The func-
tional and aesthetic importance of the traumatized 
tooth with incomplete root formation associated with 
the young age of the patient, has motivated several 
studies in an attempt to ensure their stay for as long 
as possible in function .According Andreasen, litera-
ture review makes clear that school children have 
a high incidence of traumatic injuries in permanent 
teeth with incomplete root formation and can often 
develop pulp and periapical complications, devel-
oping pulp mortification, diffuse calcifications of the 
pulp, internal or external root resorption, even after 
a long period of time of the dental trauma. The dis-
ease and degenerative processes of these complica-
tions, however, are not well understood. When the 
incomplete root formation is associated with pulp 
necrosis, the situation becomes even more com-
plicated because the process of root formation by 
deposition of dentin ends. In these cases, endodon-
tic treatment is aimed to promoting the full apical 
closing. According Heithersay the apicification is a 
treatment which allows the apical closure and al-
lows the root elongation if the Hertwig’s epithelial 
sheath has not been irreversibly damaged. The dis-
advantage of this technique is that the time required 
for treatment is prolonged. Thus, in teeth with in-
completely formed apex, the use of the instruments 
and auxiliary chemical substance does not allow 
a complete cleaning of the root canal, a unfavor-
able condition to tissue repair in the apical region, 
because the healing process only occurs in the ab-
sence of contamination. The auxiliary chemical sub-
stance, with its multiple properties, should provide 
an effective antimicrobial activity and increased the 
permeability of the root canal system in order to 
complete the cleaning. Numerous medications have 
also been used in endodontic treatment of teeth 
with incomplete root formation to complement the 
cleaning, emphasizing its capacity to diffusion in the 

endodontic system. According Estrela and Sydney, 
to achieve the apicification, must obtain an alkaline 
medium within the root canal system which facili-
tates the formation of a barrier apical of mineralized 
tissue even after the pulp had lost its vitality. Thus, 
the high pH of calcium hydroxide is fundamentally 
important for the success of treatment. Therefore, 
this work was carried out to verify the effectiveness 
of the apicification technique using the folder cal-
cium hydroxide as intracanal dressing and observe 
the time required for closure apical of teeth 21 and 
22 with pulpar necrosis, incompletely formed apex 
and root resorption

case report
Patient MP, female, 16 years old, attended the pri-

vate clinic to perform endodontic treatment accom-
panied by his mother. During interview, when asked 
about dental history, was aware that with six-year-old 
the patient suffered a fall injuring the dental elements 
21 and 22. Since then, the patient underwent several 
professionals who could not resolv the problem. In 
the intra-oral clinical examination, there was edema 
in the region of the palate and on the bottom of the 
hall in the region of the elements 21 and 22. Although 
it was noted that access cavities that were open were 
very retentive with presence of the roof of the pulp 
chamber. In the radiographic examination it was 
found that the teeth 21 and 22 had incomplete root 
formation, extensive radiolucent periapical and root 
resorption (Fig 1).

After the patient aware of the difficulties of, end-
odontic treatment has been proposed by apicification 
using calcium hydroxide. Agreeing with the proposed 
treatment, the first session was carried on 14/01/1998 
by performing local anesthesia, rubber dam installa-
tion and improvement of access openings. The bio-
mechanical preparation of root canal was done with 
hand endodontic files and sodium hypochlorite 2.5%. 
During root canal preparation, odontometry was per-
formed to confirm the working length. In the two den-
tal elements the patency was performed and the apical 
third was prepared  with K # 80 files to 1mm from the 
radiographic apex (Figs 2 and 3).

After biomechanical preparation, the root canals 
were dried with sterile paper cones and flooded with 
EDTA trisodium 17% for three minutes. After removal 
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of EDTA, another drying was carried out. Calcium 
hydroxide paste P. A with propyleneglycol was in-
serted into the root canal, which is replaced when it 
appeared radiographically that the intra-canal medi-
cation had been partially resorbed. This was done to 
induce apicification or formation of a barrier miner-
alized in the apical foramen, as well as stabilization 
of root resorption. After four exchanges of intracanal 
dressing over a period of nine months, regression of 
the periapical lesion was observed radiographically, 
stabilization of resorptions and root closuret (Fig 4).

In 20/03/1999, one and two months after the be-
ginning of root canal treatment, was performed the 
final filling of the root canal with gutta-percha (Figs 5 
and 6) and sealer with zinc oxide and eugenol (End-
ofill-Dentsply) by lateral condensation followed by 
vertical condensation (Fig 7).

After three years of completion of treatment the 
patient was called for the first radiographic control, 
when radiographically it was observed repair of the 
periapical lesion with absence of root formation and 
root resorption. In element 21 in the third apical was 
possible to observe slight thickening of the periodon-
tal ligament (Fig 8).

Figure 1. Initial radiograph showing incom-

plete root formation, extensive radiolucent 

periapical and root resorption.

Figure 4. Teeth with intracanal dressing after a period of nine months, 

showing regression of the periapical lesion, stabilization of the beginning 

of resorptions and root closure.

Figure 2. Tooth 21 odontometry  for confirma-

tion of the working length.

Figure 3. Tooth 22 Odontometry for confirma-

tion of the working length.
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Figure 5. Proof of the master cone, tooth 21.

Figure 7. Final root canal fillings after one year and two months of the 

beginning of the endodontic treatment.

Figure 6. Proof of the master cone, tooth 22.

Figure 8. Radiography of preservation after three years of root canal 

filling showing periapical lesion repair and absence of root formation and 

root resorption. 
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Discussion
Young patients present as most frequent cause of 

pulp involvement besides caries, dental trauma due 
to accidents that may sofrer.5 Crona-Larsson and No-
ren6 assessed the etiology, incidence, predisposition 
and occurrence of dental trauma. The authors report 
regarding gender was two boys for every girl and rug-
ged that the large number of traumatic injuries oc-
curred between eight and eleven years old, and 40% 
of traumatized children suffer more than once dental 
trauma. Most cases involved the maxillary central in-
cisors being responsible for 70% of traumatized teeth 
and a third of these teeth had the root partially devel-
oped at the time of the accident. Our work agrees 
with those reported in the literature since the injury 
occurred in this case report was when it was six years 
old and the roots of the teeth 21 and 22 had not 
reached the stage ten of Nolla, and was not acting the 
complete root development, with the pulp involve-
ment with subsequent necrosis and periapical lesion 
development. The teeth of the reported case are car-
riers of chronic periapical lesions and incompletely 
formed apices. Accordingly, the endodontic therapy 
is faced with a complex root anatomy makes it diffi-
cult endodontic treatment, which is why we chose to 
start with sanitation removal of necrotic tissue and 
combat the bacterial infection through copious irriga-
tion with sodium hypochlorite solution, due to its sol-
vent properties of organic matter and antimicrobial.7,8 
The E.D.T.A. was used prior to application of the 
medication in every session and before the final filling 
of the root canal in order to increase the permeability 
of dentin and facilitate the diffusion of ions of calcium 
hydroxide on dentin, it is justified because it is large 
in literature the number of studies that use of EDTA 
at different concentrations and associations in order 
to promote a greater cleaning of the root canal walls, 
with the removal of the residual layer of magma 
dentinário.9,10 The use of intracanal dressing with cal-
cium hydroxide paste between sessions to complete 
disinfection and stimulate apical closure and / or de-
position of mineralized tissue resorption and stabilize, 
corroborate with the study of Holland et al;11 Holland 
et al;12 Hulsmann;13 Holland et al;14 Nedley and Pow-
ers15 and contrasts Felippe et al16 who argued that 
there advantages to make exchanges of calcium hy-
droxide paste during treatment of teeth with 

incomplete root formation and pulped canals con-
taminated. The choice of propyleneglycol as a carrier 
for the calcium hydroxide is based on studies of 
O’Neil17 Lide,18 which has a great capacity to solubi-
lize organic materials and also because Seidenfeld 
Hanzlik,19 propyleneglycol has approximately the 
same density as water and when used as solvent and 
vehicle is less toxic than ethyleneglycol with no de-
monstrable cumulative effect. The antimicrobial ac-
tivity of the propyleneglycol for systemic use has 
been studied by Olitzky20 who reported that concen-
trated solutions of this compound have a proven ef-
ficiency germicide and its use as a vehicle can pro-
vide a potential for the prevention or treatment of 
microbial infections. Thomas, Bath and Kotian21 re-
ported that addition of propyleneglycol as a vehicle is 
well recognized for pharmaceutical, it has also been 
shown to be less cytotoxic than other vehicles com-
monly used to intracanal dressing and has antibacte-
rial properties highly beneficial in endodontic treat-
ment. Cruz et al22 reported that propyleneglycol has 
the ability to spread through the root dentin and ce-
mentum possibly even in the presence of anatomical 
abnormalities such as calcifications and ístms. The 
authors also reported that propylenglycol has been 
used in endodontics almost exclusively as a vehicle 
for cálcio hydroxide.23 The authors concluded that 
propyleneglycol is an excellent vehicle for intracanal 
dressing. It opposes the results found by Safavi and 
Nakayama24 who found that calcium hydroxide does 
not dissociate when in contact propyleneglycol be-
cause calcium hydroxide needs water to dissociate. 
The time to achieve the beginning of apical closure 
after initiation of treatment in this case was from nine 
months to a year and two months approximately. 
Yates25 considers the apical aperture size prior to ini-
tiation of treatment influences the apical closure. 
Ghose, Baghdady and Hikmat,26 sad 78% of apical 
closure was obtained from five or six months after 
completing treatment sessions and two intracanal 
dressing with calcium hydroxide. Mackie, Bentley 
and Worthington27 obtained a median time of 10.3 
months, whereas Yates25 nine months. According 
Shabahang et al28 and White,29 the apexification with 
calcium hydroxide has several disadvantages, includ-
ing the variability of treatment time for the patient 
proservation (to meet the calls) and an increased risk 
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of fracture healing after tooth material by extended 
periods. Ding et al,30 say the open apex can be 
“closed” by a calcified barrier, the apexification does 
not promote the further development of the tooth. 
The authors are not unanimous as to the time when a 
tooth with incomplete root formation to be treated 
with a slurry of calcium hydroxide or where the time 
interval in which the tooth should have changed the 
dressing. On average, the authors suggest the ex-
change of medication every thirty days to three 
months, during apexification it takes twelve to eigh-
teen months, in the absence of infecção.2,25,31,32,33 In 
view of this it is necessary to use substances which 
induce the formation of an apical barrier which pre-
vents leakage of the filling material as well as its per-
fect accommodation, being the calcium hydroxide 
and mineral trioxide aggregate (MTA) substances of 
choice due to its biocompatibility, antibacterial prop-
erties and induce mineralization, which agrees with 
the Estrela.34 Regarding the MTA, Ruiz et al35 demon-
strated that it is a biocompatible material with osteo-
inductive capacity that promotes an appropriate 
marginal seal, preventing leakage, besides presenting 
antimicrobial effect. Demonstrated that in treatment 
of immature pulped teeth, the more favorable prog-
nosis has been achieved with the procedure apexifi-
cation with MTA, which showed greatest resistance 
to displacement in a thickness of 4mm compared to 
1mm. According Dotto et al.36, MTA is used for mak-
ing apical stop by the excellent results obtained in 
different studies as well as with the aim to reduce the 
number of sessions since it is unnecessary successive 
exchange material as occurs when employing calci-
um hydroxide, and also conclude that the apical clo-
sure in teeth with open apexes and necrotic pulps can 
be obtained with sanitizing system canal obtained 
from the canal preparation and use of pastes contain-
ing calcium hydroxide for two months followed by 
placement of MTA for sealing and forming the apical 
barrier. But it is a global consensus that calcium hy-
droxide has shown satisfactory results regardless of 
the apexification whatever the technique used.16,37,38 
Recent3studies 30, 39.40 report the effect of a revas-
cularization procedure on teeth with necrosisand in-
complete root formation and apical periodontitis by 
the use of poly-folder antibiotic or stimulation of 
blood clot, as a viable alternative for the treatment of 
teeth with incomplete rhizogenesis. These studies 
showed root development complete with a positive 
response to pulp testing. Another challenging situa-
tion for the clinician today is the decision between 
extracting the tooth and make the installation of a 
implant or preserving the natural tooth by performing 
endodontic treatment. The factors that dictate the 
correct selection of one procedure over the other, for 
each particular case, are not yet established by ran-
domized controlled trials. Thus, Iqbal and Kim41 

evaluated key factors allowing the clinician to make 
decisions based on the best evidence and the best 
interests of the patient. Endodontic treatment is a vi-
able way, practical and economical to preserve func-
tion in a wide range of cases and implants serve as a 
good alternative in selected indications in which the 
prognosis is poor. Hannahan and Eleazer42 compared 
the success of implants and root canal treatment. 
One hundred and twenty-nine implants with median 
follow-up of 36 months showed a success rate of 
98.4%. One hundred and forty three endodontically 
treated teeth were followed for an average of 22 
months with a success rate of 99.3%. In this study, the 
success of the implant and endodontically treated 
teeth was essentially identical, but implants required 
more postoperative treatments to keep them. Root 
canal therapy is a highly predictable way to save the 
tooth, the implant natural. The excellence of end-
odontic treatment followed by immediate restoration 
of equal quality promises to give to patients service 
and function while maintaining aesthetic for years. 
The decision aimed at planning and endodontic treat-
ment with high survival rate leads the clinician to 
consider additional factors including local and sys-
temic conditions of the case, economic, desires and 
needs of the patient, aesthetics, potential adverse 
outcomes and ethical factors. Thus, endodontic treat-
ment is always safe and feasible and based on the 
best interests of the patient and sensitive to the qual-
ity of life in long term 43. Taking into consideration 
that the treatment of teeth with incomplete root for-
matio in most affects individuals in bone develop-
ment and that this treatment has achieved high suc-
cess rates, it seems reasonable to suggest that 
endodontic treatment is the option to conduct the 
election and to achieve the ultimate goal which is the 
root development may be through of calcium hydrox-
ide paste as intracanal dressing or, by revasculariza-
tion.

conclusion
Endodontic treatment of teeth with incompletely 

formed apex are difficult to be performed. However, 
in our case we can conclude that the technique for 
apicification in teeth with incompletely formed apex 
and necrosis, using the calcium hydroxide paste as 
intracanal dressing is effective and the time required 
for the occurrence of the apical closure can occur 
between five months to one year and six months. 
And that the resorption can be stabilized when this 
technique of apicification was used. As the apicifica-
tion technique performed with intracanal dressing, it 
is essential that professionals aware and encourage 
the patient to make him feel motivated to contribute 
to the treatment being necessary to proservation and 
constant supervision by the professional
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