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ABSTRACT
The purpose of this research was to study
the pathological signs observed in
temporary molars that had undergone
pulpotomy.

Materials and methods. 79 intraoral
radiographs of molars that had undergone
pulpotomy were evaluated. Internal and
external resorption patterns and the
presence of radiolucent lesions in the
furcation were studied.

Results. Pathological internal radicular
reabsorption was observed in 43% of
temporary molars and pathological external
radicular resorption was observed in 34.2%
of the sample. The radiolucent lesions of
the radicular furcation were present in
39.1% of temporary molars.

Conclusions. The most common radiographic
manifestation was pathological internal root
resorption. However, this radiographic
failure may be considered only a secondary
effect if it is not accompanied by clinical
manifestations and does not compromise
tooth function before physiological
exfoliation.
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INTRODUCTION
Pulpotomy in temporary dentition is a treatment that is
commonly performed in cases of extensive cavities with
healthy pulp or reversible affectation. Intraoral
radiographs provide key information on the extent of
cavities, the proximity of restorations to the pulp horns,
the presence of any type of peri-radicular pathology, the
level of physiological or pathological reabsorption and
the presence or absence of the successor tooth.1

During pulpotomy, the coronal pulp is resected and
different materials are placed in the entrance to the
radicular canals, which gives the name to the pulpotomy
(formocresol pulpotomy, glutaraldehyde pulpotomy,
calcium hydroxide pulpotomy...).2

Pulpotomy treatment is considered successful when
there is vitality in the major portion of the radicular pulp
until its physiological change.2,3

Failure of a pulpotomy in temporary teeth rarely causes
pain, so it is important to perform adequate clinical and
radiological follow-up.2-5

A pulpotomy is considered a failure when any of the
following are observed in the treatment revision and
follow-up phase:

- Pathological symptoms; pain, swelling or sensitivity.

- Radiological signs of internal and/or external
resorption.

- Pathology in the peri-radicular tissues.

- Lesions in the permanent teeth.2

Resorption is the disappearance of structures through
a biological mechanism of cellular phagocytosis, similar
to osteoclasia. Cells developed with phagocytic function
arise from primary cells from connective, bone and
cement or pulp tissue that, accompanied by other
macrophages, eliminate one or various hard tissues. In
tooth reabsorption, this process affects the dentin or
cement (not the enamel) sometimes being
physiological, as in the tooth eruption process.6

Histologically, internal dentin resorption is done by
odontoclasts with invasion of the pulp in the resorbed
area. It may occur in the chamber or in the radicular
canals and extends centrifugally, being able to reach the
radicular cement. In order for odontoclast action to take
place, there must be vital pulp tissue, which is generally
inflamed. This is the most common cause for pulpotomy
treatment.6 Internal radicular resorption has been
described as the most common radiographic sign in
molars that have undergone pulpotomy and it has been
attributed to inflammation of the residual pulp since it
is generally observed in the area where the drug is
applied.2,3,7 Some studies have attributed it to the use of
calcium hydroxide compounds but it can also occur with
other techniques, though the radiographic appearance
may be different. Histological studies have revealed that
this occurs independently of the medication used.8

Internal resorption is diagnosed by radiographic
examination which reveals a radiolucent image with
irregular enlargement of the wall of the canal.
Symptoms are generally absent and vitality tests are
usually normal. If the resorption results in a
communication with the periodontium, pulp necrosis
prevails. When the entirety of the pulp tissue dies,
resorption stops.6 Sometimes there is also external
radicular resorption and in temporary molars, a
radiotransparent zone appears in the area of the
bifurcation or trifurcation (Figure 1), while in anterior
teeth this transparency may be present in the apices or
to the side of the roots. The differential diagnosis
between internal and external resorption is difficult
when total perforation of the tooth wall has occurred.
The greater the destruction, the greater the mobility of
the tooth; additionally, a fistula usually appears.6

Although the presence of radicular resorption processes
is considered a radiological failure, it may not necessarily
mean a clinical failure.7

The appearance of radiolucent lesions at the radicular
bifurcation or trifurcation (Figure 2) may indicate
treatment failure. In addition, the appearance of peri-
radicular cystic lesions has been described.6,8

The purpose of our study was to evaluate the
pathological radiographic manifestations of temporary
molars that had undergone pulpotomy.
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MATERIALS AND METHODS
The study universe consisted of 664 patients seen at the
School of Pediatric Dentistry at Universidad Complutense
de Madrid. A selection of 209 medical records was made
along with a convenient sample of radiographs. The
criteria applied to carry out the study were:

Inclusion criteria:

1. Healthy child patients with bitewing or periapical
radiographs of the 1st and 2nd temporary molars
treated with the formocresol or ferrous sulphate
pulpotomy technique.

2. Diagnostic intraoral radiographs prior to pulp
treatment with no signs of pulp-periodontal
pathology.

3. Follow-up post-treatment intraoral radiographs at
least one month after pulp treatment.

Exclusion criteria:

1. Intraoral radiograph records of insufficient quality.

2. No documentation of the drug used in the pulpotomy.

3. Patients with allergies, severe systemic pathology or
on pharmacological treatment.

4. Absence of informed consent.

After applying the above criteria, the principal
investigator selected 79 radiographs that were digitalized
using an Epson ScanJet 7400® digital scanner with
VueScan 9X32® in transparency mode at 600 dpi. All of
the images were coded to hide the patient-related data
and the pulpotomy technique used. Two qualified
investigators analyzed the radiographic records
independently using the same portable computer, an
Acer Travel Mate 290®, and completed the “Pulpotomy
Evaluation” table according to the following criteria:

1. - Internal radicular resorption: radiolucent image with
irregular enlargement of the wall of the canal.

2. - Pathological external radicular resorption:
radiolucent image with irregular resorption of the
radicular wall.

3. - Radiolucent lesion of the radicular furcation:
radiolucent image in the radicular bifurcation or
trifurcation and/or broadening of the periodontal
ligament at this level.

RESULTS
Of the temporary molars submitted for the study, 40
were first molars and 39 were second molars. According
to their location on the dental arch, 19 were superior and
60 were inferior (Figure 3). Regarding the medication
used, 41 were treated with formocresol and 38 with
ferrous sulphate.

Forty-three percent of the temporary teeth in the study
(N=34) had pathological internal radicular resorption. In
34.2% of these (N=27) pathological radicular resorption
was observed and in 39.2% (N=31), a radiolucent lesion
at the furcation was detected.
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Figure 1. Inferior molar with pulpotomy. Area of internal and external
radicular reabsorption.
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Of the sample, 7 were first right superior temporary
molars; 42.9% of these had pathological internal
radicular resorption, 57.1% had pathological external
radicular resorption and 57.1% had an interradicular
radiolucent lesion.

Study of the radiographic findings in the 5 second right
superior second molars revealed that 40% had
pathological internal and external radicular resorption
and 20% had a pathological interradicular radiolucent
lesion.

When analyzing the radiographs of the 4 left superior
temporary molars, 50% of the sample had pathological
internal radicular resorption and 75% had an
interradicular radiolucent lesion.

Regarding the 3 left superior temporary molars, 33.3% had
pathological internal and external resorption as well as a
pathological inter- or peri-radicular radiolucent image.

A study of the 17 left inferior temporary molars revealed
that 47.1% of these had pathological internal radicular
resorption. In addition, 29.4% had external radicular
resorption as well as a pathological image in the
furcation in 41.2%.

A study of the 15 left inferior temporary second molars
revealed pathological internal radicular resorption in
53.3%, pathological external resorption in 26.7% and a
pathological interradicular image in 40%.

Of the 12 right inferior temporary first molars evaluated,
66.7% had pathological internal radicular resorption,
41.7% had pathological external radicular resorption
and a pathological interradicular radiolucent image was
present in 58.3%.

Finally, analysis of the 16 right inferior temporary second
molars revealed pathology in 12.5% according to the
criteria for pathological internal and external radicular
resorption and a pathological radiolucent lesion at the
level of the interradicular furcation (Figure 4).

DISCUSSION
Pulpotomy allows for preservation of vital temporary
teeth affected by deep cavities that would otherwise
have to be extracted.9,10 The most common radiographic
finding observed in our study was internal radicular
resorption, in coincidence with other studies.5,11-13
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Figure 2. Radiographic image of a temporary inferior molar with an
interradicular lesion.8

Figure 3. Distribution of the study sample.
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In order to affirm that pulpotomy treatment has been
adequate, the clinical and radiographic signs are
considered separately. Therefore, the presence long-
term vitality in the majority of the radicular pulp and the
absence of painful symptoms (pain, swelling, fistula,...)
are favorable. However, the presence of radiographic
signs of resorption or periapical radiolucent images
indicate that a pulpotomy that was clinically considered
a success contains chronic inflammation in the radicular
pulp.6,8

Some investigators do not consider the presence of
internal reabsorption to be a sign of radiographic failure
but rather a secondary effect that in some cases does
not compromise tooth function until physiological
exfoliation.5,11-13 Nevertheless, in the research by Kurji et
al., 41% of cases with internal resorption resulted in
bone involvement and/or clinical signs and symptoms
which ultimately led to extraction.14

Early exfoliation of temporary teeth that have received
this treatment is attributed to the chronic inflammatory
process of periodontal tissues generated by filtration of
the drug or the zinc-eugenol oxide cement from the pulp
chamber.15,16 However, ferrous sulphate may not be the
cement of choice in pulpotomies since the eugenol may

irritate pulp tissue.9 Ferrous sulphate, unlike formocresol,
does not cause pulp mummification when it is applied
in the chamber. For this reason, zinc-eugenol oxide
cement in ferrous sulphate pulpotomies may be
associated with the presence of pathological radicular
resorption. However, the specific role of direct
application of this cement to the pulp tissue has not
been analyzed in this study and more research on the
subject is needed.

Radiographic evaluation of resorption patterns was
more complicated for the roots of superior molars versus
inferior molars. We agree with Kurji et al. and Maroto et
al. that this difficulty is due to the superposition of the
maxillary sinuses and the radicular anatomy itself.2,14 In
fact, some investigators only use mandibular molars in
the evaluation of pulp stenosis and/or internal radicular
resorption phenomena given that these radiographic
changes are much more evident than in maxillary
molars.2,14,17,18

CONCLUSIONS
The most common radiographic manifestation was
pathological internal radicular reabsorption. However,
this radiographic failure may be considered only a
secondary effect if it is not accompanied by clinical
manifestations and does not compromise tooth function
before physiological exfoliation.
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Figure 4. Percentage of pathological radiographic signs in temporary
molars in those who had undergone pulpotomy.
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