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Abstract

Calcium hydroxide has been used for a variety of purposes in dentistry including pulpotomy of temporary molars. Several studies

examining inflammatory response to its use generally demonstrated a mild inflammatory reaction. However, it may cause adverse

reactions damaging bone and soft tissues either by direct contact after poor implementation or after ion diffusion. The severity and

extent of the lesion depends on the quantity and concentration used, as well as on the time of contact. The following report describes

a case of bone necrosis after a pulpotomy with calcium hydroxide in a temporary molar. Pathological analysis confirmed de diagnosis.
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Introduction

Adverse effects of dental materials may play an important role,
since the majority release small amounts of various substances
into their physiological environment. Previous studies have shown
that dental materials may induce local and systemic adverse ef-
fects due to the release of extractable monomers and/or other in-

organic and organic ingredients [1].

Calcium hydroxide (Ca(OH),) based compounds are thought to
meet most of the requirements of endodontic treatments [1] and
has been used for a wide variety of purposes including pulpoto-
my of temporary molars. It has antimicrobial action, neutralizes
microbial organic debris, induces repair with mineralized tissue

deposition and hydrolyses the lipid moiety lipopolysaccharide [2].

Several studies examining toxicity inflammatory response to

the use of Ca(OH), generally demonstrated a mild inflammatory

reaction, with an influx of foreign body giant cells. In addition, they
showed mild to moderate tissue irritating activities [3,4]. However,
it may also cause adverse reactions damaging bone and soft tissues
either by direct contact after poor implementation [5-7] or after
ion diffusion [8]. It has also been described inferior alveolar nerve
paraesthesia caused by displacement of calcium hydroxide paste
through the apex during endodontic treatment [9]. The severity
and extent of lesions depends on the quantity and concentration

used, as well as on the time of contact [10].

The following report describes a case of bone necrosis after a

pulpotomy with calcium hydroxide in a temporary molar.
Case Report

A 6-year-old Caucasian male presented to the Paediatric Dental
Clinic of the Dentistry Faculty, University Complutense of Madrid,
Spain. Parents refer their son attended to the dentist 6 months ago
and that an endodontic treatment with calcium hydroxide was per-

formed on the lower right second temporary molar. Few days after,
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they noticed a lesion on the gum which is getting worse since then.

Increasingly it looks worse and parents fear it might be a tumour.

Panoramic radiographs dated immediately prior and five
months after treatment were provided (Figure 1, 2). History and

medical examination did not provide relevant data.

Figure 1: Panoramic radiograph before treatment of lower right

temporary molars, provided by the patient.

Figure 2: Panoramic radiograph 5 months after treatment of

lower right temporary molars, provided by the patient.

Dental examination revealed a mixed dentition, first phase,
with overflowing amalgam restorations on the lower right and
left molars. Mucous membranes exhibited normal colour and ap-
pearance except for the gum surrounding mandibular right first
and second molars. In this area, buccal gingiva presented severe
retraction with suppuration and exposed bone, completely white
and spongy. Lingual gingiva presented mild inflammation. These
molars showed increased mobility, indicating a bone sequestrum

of the alveolar process.

As it can be observed in the orthopantomography, prior to den-
tal treatment, bone crest height, trabecular bone, and rhizolysis
of both primary molars and correspondent premolars develop-

ment were normal (Figure 1). Five months after treatment, the
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lower right second temporary molar presented the pulp chamber
and root canals partially filled with a radiopaque material. Alveo-
lar bone rarefaction and a distal rotation of the second premolar
can also be registered (Figure 2). In the periapical radiograph,
no bone is observed distal to the right second molar and there is
continuity between cement and bone in the root furcation. In the
first temporary molar, restoration is inside pulp chamber, there is
caries recurrence, atypical lysis of distal root and enlargement of
periodontal space (Figure 3). The dentist who performed the treat-
ment, confirmed the use of an alkaline calcium hydroxide prepara-
tion (Dentaflux®) in the endodontic treatment of the lower right

second temporary molar.

Figure 3: Periapical radiograph revealing restorative material in-
side the pulp chamber of the first temporary molar. Bone resorp-

tion distal to the second temporary molar can be noticed.

On the left side, pulpotomy with white Mineral Trioxide Aggre-
gate (Dentsply®) and restoration with stainless-steel crowns were

indicated and performed on both molars.

On the right side, a probable caustic osteonecrosis with seques-
trum of the alveolar process was diagnosed. The extraction of both

molars and space maintenance were planned.

After extracting the second temporary molar, a fusion between
alveolar bone and the roots furcation could be noticed up to the
apex of the distal root, and in every surfaces of the mesial root.
Likewise, there was no periodontal ligament in almost all surface
of the distal root (Figure 4). The alveolar bone presented a normal
bleeding regarding the amount and colour. The second premolar
(45) could be observed deep in the alveolus proving the lesion
extended till the permanent germ (Figure 5). Systemic antimicro-
bial therapy was prescribed (Amoxicillin during 1 week) as well as
chlorhexidine gluconate bioadhesive gel (0.2%, every 8 hours for

10 days). The specimens were sent for pathological analysis.
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the second premolar germ was superficial and located higher than

the first premolar, indicating a change in the eruptive sequence.

One year later, the second right premolar emerged and a hipo-
mineralization defect on the oclusal and vestibular surfaces could

be observed (Figure 9).

Figure 4: Second temporary molar after extraction exhibiting fu-
sion between alveolar bone and roots furcation in every surfaces

of the mesial root.

Figure 7: Normal aspect of the gingiva three months after

extractions.

A

Figure 5: Second premolar can be observed deep in the alveolus
proving the lesion extended till the permanent germ.

Two weeks after extractions, the gingiva presented a healthy
appearance and the premolar germ still slightly visible (Figure 6).

Three weeks after, complete healing could be observed.

Figure 8: Periapical radiograph three months after extractions.
Trabecular bone surrounding the second premolar germ can be

observed, but without covering it.

Figure 6: Clinical aspect two weeks after extraction. The premo-
lar germ still slightly visible.

Three months after, gingiva showed a normal aspect and colour

(Figure 7). The periapical radiograph exhibited trabecular bone Figure 9: Second right premolar after exhibiting a hipomineral-

surrounding the second premolar germ but without covering it L .
§ p § § ization defect on the oclusal and vestibular surfaces.

(Figure 8). Premolars odontogenesis continued normally, however

Citation: Cristina Cardoso-Silva, et al. “Bone Necrosis After Pulp Treatment of Temporary Molar with Calcium Hydroxide: In Vivo Confirmation”. Acta
Scientific Dental Sciences 5.1 (2021): 93-99.



Bone Necrosis After Pulp Treatment of Temporary Molar with Calcium Hydroxide: In Vivo Confirmation

Pathological analysis

The specimen was preserved in formaldehyde (12%) and sent
for pathological analysis. A molar surrounded by soft tissues and
bone fragments was submersed in a decalcifying formic acid solu-
tion to detach the amalgam. All other tissues were incorporated in

paraffin.

Serial cuts of the entire sample were made to confirm the archi-
tectural integrity of the molar. Neither solutions of continuity nor
pathological perforations attributable to improper manipulation

were found.

Cuttings were stained with hematoxylin-eosin and, randomly,

with Masson trichrome, PAS and Gram.

The pulp chamber was fulfilled with granular calcium hydroxide
until the radicular furcation communicating with root canals which

contains necrotic pulp debris.

In the interface between the calcium hydroxide and the radic-
ular necrotic pulp, there was precipitation of birefringent crystal
structures. Root canals, besides some pulp debris, showed some
leukocytes (neutrophils) and blood remnants, more abundant in
the area surrounding the apexes. The remaining coronal enamel
and dentin presented normal appearance (Figure 10). Cement is
acellular with empty cementoplastic cavities or with little cellular
debris.

Figure 10: Radicular pulp necrosis and pulp chamber obturation
with calcium hydroxide (Tr. Masson x240).

The periodontal ligament was necrotic and there was no gingi-
val epithelium (Figure 11). Some bacterial colonies (cocci, bacilli
and gram negative) could be found, in the absence of inflammatory

infiltrate.

96

Figure 11: Necrosis of the periodontal ligament without gingival
epithelium (Tr. Masson x240).

The bone tissue adherent to the root furcation and external
radicular walls was necrotic showing the osteoplastic lagoons
completely empty, evidencing the characteristic spongy appear-
ance (Figure 12). Bone marrow with advanced signs of necrosis,
was transformed in an unstructured magma, where some bacterial
colonies (Gram negative) were found. No mycotic hypha or conid-

ian was identified using the PAS method.

Figure 12: Periradicular bone necrosis with empty osteoplastic

lagoons (Tr. Masson x144).

The periodontal soft tissues and bone showed a non-existent
or minimal inflammatory infiltration. When present, the inflamma-
tory infiltrate was an acute type and neutrophils were the only cells

identified.

Serial cuts showed, uncontroversial, that the pulp chamber

walls were intact and without any breaking or entering.

Root canals contained necrotic pulp debris, degraded red blood

cells and neutrophils.
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Histopathological diagnosis was necrosis by causticization and
the possibility of accidental setting of calcium hydroxide out of the

pulp chamber was excluded.

Discussion

The initiation and stimulation of mineralization, the antibac-
terial characteristics and the dissolution of necrotic material are
the main indications for the extensive use of Ca(OH), in dentistry.
These properties are mainly correlated to the high pH [11]. Al-
though different Ca(OH), materials may induce a different pH vari-
ation, they always have the capacity to transform a neutral pH into
alkaline [12].

However, not only these positive effects can occur from its nec-
rotizing capacity [11] and side effects such as cell damage [13], per-
sistent inflammatory response [14], gingival and connective tissue
necrosis [15,16], bone tissue necrosis [17], paraesthesia of the in-
ferior alveolar nerve [11] and some cytotoxic effects [2] have been
described and should not be underestimated [5-7,9,15,18].

latrogenic chemical burns caused by chemical agents used in
dental pulp therapy such as Ca(OH), have been described. Santos-
Pinto., et al. reported a case where the dentist inserted a pledget of
cotton wool, moistened in Ca(OH), solution, in the pulp chamber to
control bleeding and the expressed solution was swallowed by the
patient causing chemical burns on the buccal mucosa [10]. In these
situations, the progression of the lesion cannot be stopped by just
removing or neutralizing the etiologic agent as alkaline substances
keep on destroying the tissues, resulting in ulcers and progressive

lesions reaching deeper tissue layers [19].

De Moor,, et al. reported 11 clinical cases of extensive overflow
of Ca(OH), with no occurrence of relevant symptoms [20]. Never-
theless, there are other reports of gingival necrosis after contact
with Ca(OH), requiring surgical removal of the extruded material
[11] or, in some cases, curettage and irrigation of the necrotic tis-
sue [15].

Calcium hydroxide has been successfully used to treat periapi-
cal lesion-induced paraesthesia [21] and its deliberated extrusion
in the periradicular tissues, in cases of large lesions or periapi-
cal cysts, has been advocated in the literature [22]. Nevertheless,
when the paste extrude beyond the apex, it may affect the inferior
alveolar nerve [9,23-25]. The need for a careful application of this

material into root canals should be emphasized [25], as well as the
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necessity for its removal as soon as possible in the case of devel-
oping symptoms, since the nerve can regain normal function and

sensibility after early surgical removal of the material [9].

Some previous studies concluded that no or only mild and tran-
sient problems occur if Ca(OH), comes into direct contact with
surrounding bone, as in displacement through the apical foramen
[26,27]. On the contrary, the present case report shows that, even
without direct contact, bone necrosis occurred. The serial cuts
confirmed the integrity of the molar treated by pulpotomy with
Ca(OH), and the inexistence of solutions of continuity nor patho-
logical perforations. The authors suggest the ionic diffusion of
Ca(OH), through the dentinal tubules, as reported by Gomes,, et al.

as an explanation to the harmful effect caused by causticizing [8].

As a consequence of the early extractions performed in the case
reported, the eruptive sequence of the succeeding pre-molars was
altered, which could lead to oclusal development complications.
There was also a hipomineralization defect on the oclusal surface
of the premolar beneath the affected molar. These findings high-
light the importance of choosing a dressing material which ensures
clinical and radiological success and allows a physiological exfolia-
tion of the treated temporary molars without interfering with the

permanent germ in beyond.

Although Ca(OH), has been recognized as a pulp dressing agent
for pulpotomy of temporary molars [28], currently there are alter-
natives, such as Mineral Trioxide Aggregate (MTA), which revealed
higher success rates and without the harmful effects of Ca(OH),
[29]. When compared to the gold-standard Formocresol, MTA
showed more favourable results [30]. In a long term evaluation of
pulpotomy in temporary molars performed with Grey and White
MTA in a sample of 233 primary molars with a maximum follow-
up period of 84 months, both types of MTA presented high levels
of clinical and radiographic success, with a very good biologic re-
sponse confirmed by the presence of dentine bridges and pulp ca-

nal stenosis [31].

Conclusion

The serial cuts confirmed incontrovertibly the integrity of the
treated molar proving there was no direct contact of Ca(OH), and
the surrounding area. The ionic diffusion of Ca(OH), through the
dentinal tubules could explain the harmful effect of bone necrosis
caused by causticizing. Mineral trioxide aggregate have already

demonstrated higher success rates and without the harmful effects
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of Ca(OH), described in the literature, and should therefore be indi-

cated as a substitute for pulpotomy of temporary molars.
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