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Abstract
Purpose: The purpose of this retrospective study was to assess the success of pulpoto-
mies performed on an emergency basis and restored with a temporary zinc-oxide eugenol
restorative material.
Methods: Records were collected from 216 pulpotomies in primary molars performed
on an emergency basis by pediatric dental residents at the University of Florida pediat-
ric dental clinic between July 1999 and June 2001. The selection criteria include teeth
with a positive history of pain but with absence of clinical and radiographic signs of pulp
degeneration. Formocresol was the medicament used and the teeth were restored tem-
porarily with a reinforced zinc-oxide eugenol material. Treatment success or failure was
determined, at the definitive restorative appointment, by the presence or absence of clini-
cal and/or radiographic pathology. The time interval between emergency and definitive
treatment appointments, tooth-type, arch, age, and gender were the variables analyzed
in this study. Chi-square analysis was used to assess the effect of the different variables
on the outcome of the treatment.
Results: Sixty-four teeth were available for assessment in the two-year period. A 53%
success rate was observed, if the tooth was evaluated and restored with the definitive res-
toration, within the first 90 days post-emergency treatment. A 31% success rate was
observed after 365 days. These results were statistically significant (P=0.016). Patients
younger than six years old showed statistically significant higher chances for success than
older children did (P=0.018). No significant differences were found for gender, type of
tooth, or arch.
Conclusions: The low success rate found during the first three months post emergency
treatment may be attributed to undiagnosed, subclinical inflamed pulp, while long–term
failure may be associated with microleakage of the temporary restorative material.(Pediatr
Dent 24:217-220, 2002)
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The management of extensive caries and acute discom-
fort in the primary dentition is a common occurrence
for dentists providing dental care for the child pa-

tient. Diagnosis and treatment of primary teeth with
advanced caries presents a challenge for the dentist due to
the difficulty in obtaining a precise pulp diagnosis and the
common difficulties in patient management.

During any emergency treatment, an inaccurate diagno-
sis of pulpal status may result in a questionable prognosis.
The histologic condition of the pulp may be advanced be-
yond the observable clinical and radiographic signs and
symptoms.1 When clinical and radiographic signs of ad-
vanced pulp degeneration (abnormal mobility, sinus tract,
internal and/or external resorption) are absent, a pulpotomy
is recommended to prevent pain as well as preserve func-
tion and maintain arch length.

Formocresol continues to be the most popular medica-
ment used for pulpotomies in primary teeth,2 and the success
rates have been clinically acceptable.3 Numerous studies
using a full or diluted concentration have been performed
and the tested teeth restored definitively at the same appoint-
ment.4-11 These studies focused on teeth with a negative
history of pain. One study, by Mejare,12 included teeth with
coronal or total pulpitis and two different vehicles for the
formocresol, one based on zinc oxide eugenol and the other
without. Her reported success rate was 55% after 2.5 years.

In most clinical situations when pulpotomies are per-
formed on an emergency basis, a temporary filling material
is used and a more definitive restoration is placed during a
follow up appointment. In many cases, the follow up evalu-
ation and definitive treatment is provided after a few weeks
or months.

Scientific Article



218    Guelmann et al. Pediatric Dentistry – 24:3, 2002Emergency pulpotomies

The purpose of this retrospective investigation was to
assess the success of formocresol pulpotomies in primary
molars when performed on an emergency basis and restored
with a temporary restorative material.

Methods
Data were collected from 216 formocresol pulpotomies in
primary molars that were performed on 185 patients on an
emergency basis. The treatment was provided by pediatric
dental residents under faculty supervision at the University
of Florida pediatric dental clinic between July 1999 and June
2001. The selection criteria included restorable primary mo-
lars with deep caries, positive history of elicited or
spontaneous pain, absence of abnormal mobility, sinus tract,
and swelling. Radiographically, the decay was in close ap-
proximation to the pulp, the roots showed no signs of
external or internal resorption, and there was no furca radi-
olucency. The recommended treatment was explained to the
parent(s) and parental consent was obtained. Local anesthe-
sia was achieved and a rubber dam placed.

Caries removal and coronal access into the pulp cham-
ber was performed with a #330 high-speed bur with water
spray. Pulp amputation was performed with a large round
bur on a low-speed handpiece. The pulp chamber was
cleaned by rinsing with water and use of high-volume suc-
tion. Hemostasis was obtained with dry cotton pellets and
light pressure.

After achieving hemostasis, cotton pellets moistened with
full concentration formocresol (Buckley’s solution) were
placed in the pulp chamber for 3-5 minutes then removed.
A thick mixture of a reinforced zinc oxide eugenol material
(IRM, Dentsply/Caulk, Milford, DE, USA) was prepared
and condensed, filling the pulp chamber up to the occlusal
surface. After setting of the material, the occlusion was ad-
justed. The parent was encouraged to schedule the child for
placement of the definitive restoration (stainless steel crown).

At the follow-up appointment, success of the pulpotomy
was defined by absence of clinical or radiographic pathol-
ogy and no reported symptoms. Failure of the pulpotomy
was defined when one or more of the following signs was
present: internal root resorption, furcation radiolucency,
periapical bone destruction, pain, swelling, or sinus tract.8

After placement of the stainless steel crown, no further fol-
low up information was obtained.

The time between emergency and definitive treatment,
patients’ age, tooth type, and arch were the variables ana-
lyzed in the study. Chi-square analysis was used to assess the
effect of different variables on the outcome of the treatment.
Significance was set at P<0.05.

Results
During the two-year period, 59 patients (30 males and 29
females with a total of 64 pulpotomies), returned for defini-
tive treatment. These teeth were clinically and
radiographically evaluated for final restorations. The remain-
ing were lost to follow-up. Thirty-nine of the 64 teeth were
considered to have a successful pulpotomy therapy and a
stainless steel crown was placed. A summary of the data is
presented in Table 1.

The interval between treatments (emergency and defini-
tive) was divided into four periods: up to 90 days; from 91
to 179 days; from 180 to 365; and more than a year (Fig
1). The average time interval between treatments was 212
days. A 53% success rate (8/15) was observed within the first
90 days following emergency treatment. A 31% success rate
(4/13) was found after 365 days. These results were statisti-
cally significant (P=0.016). When the early failures (<90
days) were eliminated, the increase failure rate after 365 days
was significant when compared to the intermediary (91 to
365 days) period (P=0.005).

Figures 2 and 3 show the distribution of data by age,
gender, tooth type, and arch, respectively. Patients’ age var-
ied between 3 and 10 years, with the mean age of 6 years.
Patients younger than 6 years showed statistically significant
higher chances for success than older children did (P=0.018).
No significant differences were found for gender, type of
tooth, or arch.

Age # Teeth Gender # Teeth

<6 yrs. 42 Male 33

>6 yrs. 22 Female 31

Total 64 Total 64

Tooth type # Teeth Arch # Teeth

1st molars 29 Maxillary 16

2nd molars 35 Mandibular 48

Total 64 Total 64

Time interval(days) # Teeth Overall results # Teeth

Up to 90 15 No pathology 39

91-179 21 Pathology 25

180-365 15 Total 64

>365 13 Success 61%

Total 64 Failure 39%

Table 1. Data Distribution

Fig 1. The success of emergency pulpotomies as a function of time
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Also, it was noted that, of the 185 treated patients, 124
(67%) had Medicaid coverage. The remaining 61 patients
were private pay (24%) or were covered by a different type
of insurance (9%). For the definitive treatment, 40% (49/
124) of patients covered by Medicaid were available for fol-
low-up.

Discussion
Diagnosis of pulp inflammation involves the taking and
recording of a medical and dental history, an analysis of the
results of various pulp tests, radiographic findings, and a
clinical oral examination. However, there is no clinical sign
or symptom that designates the histopathologic status of the
pulp with certainty.1 In a pediatric population, especially
among very young children, reliable pulp tests are difficult
to obtain and not routinely done.

Besides deep caries and spontaneous pain, the cases per-
formed in this study did not reveal any radiographic or
clinical signs of pulp pathology, and upon pulp amputation
hemostasis was obtained within normal time. The low suc-
cess rates obtained in this study were similar to the one
obtained by Mejare,12 61% and 55%, respectively. In
Mejare’s study, as in this study, teeth were not restored de-
finitively during the observation period.

The influence of immediate placement of a definitive
restoration on teeth receiving pulp therapy was evaluated by
Farooq et al,10 in a study comparing formocresol pulpoto-
mies and indirect pulp cappings in primary molars. When
a stainless steel crown was placed at the same visit as the
pulpotomy procedure, the success rate was 82%, which was
significantly different than the success rate (39%) when IRM
was placed as a temporary filling. In this study, it was also
decided to analyze the success based on time interval between
appointments. The high failure rate obtained in the first 3
months following emergency treatment may be attributed
to an undiagnosed, subclinical inflamed pulp status,1 while
long-term failure may be associated with microleakage of the
restorative material.

Regardless of the treatment provided, when a temporary
restoration is performed, the filling material must provide
an adequate seal against ingress of fluids, organic material,
or bacteria from the oral cavity. Different temporary restorative

materials have been tested in a variety of laboratory studies
in an effort to identify the material that provides the best
corono-apical seal.13-16 The results are controversial, but all
studies concluded that IRM is not a good sealing material
when compared to Cavit®, Term®, and Ketac Fil®. Very
good seal results were obtained when IRM was combined
with Ketac Fil.14

When different powder-liquid (P/L) ratios of IRM were
tested for microleakage of endodontic access preparations,
the use of a lower P/L ratio, 2 g/ml, demonstrated less
microleakage than the other groups.13 In this study, the data
suggests that the early failures, up to three months, may be
attributed to the inflammatory status of the pulp. In the long
term, failures may be associated with the temporary filling
material. Different temporary restorative materials from the
one reported in this study should be tested to challenge this
hypothesis.

Another important aspect of this study was the low popu-
lation compliance, especially among the Medicaid insured.
The chances that these patients sought treatment in a dif-
ferent clinic were very remote due to the low number of
Medicaid providers in the area. Primosch et al17 also reported
poor compliance of a Medicaid-covered population regard-
ing dental rehabilitation of children under general anesthesia.
Gibson et al,18 in a survey of 250 patients who received
emergency dental care at a university hospital dental clinic,
found 80% success in resolving pain 24 to 48 hours after
treatment. However, the original emergency problem did
not motivate a large number of these patients to seek fur-
ther dental care.

Conclusions
1. A high failure rate was obtained when pulpotomies

were performed in primary molars under acute condi-
tions and restored with an IRM temporary restoration.

2. In situations with low patient compliance, whenever
possible it is recommended to place a definitive resto-
ration (stainless steel crown) at the same appointment
that the pulpotomy is performed.

Fig 2. The success of emergency pulpotomies as a function of age and
gender

Fig 3. The success of emergency pulpotomies as a function of tooth
type and arch
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ABSTRACT OF THE SCIENTIFIC LITERATURE

The objectives of the study were to evaluate the oral health status and treatment needs of the 5- to 6-
year-old and 12-year-old children in Southern China. The study sample was composed of 1,587 5- to
6-year-old and 1,576 12-year-old urban and rural schoolchildren living in Guangdong Province. Caries
prevalence of the 5- to 6-year-old children was high (urban 78% vs. rural 86%), and the mean DMFT of
the urban and rural children was 4.8 and 7.0, respectively. The caries prevalence and mean DMFT score of
the 12-year-olds were 41% and 0.9 (urban areas) and 42% and 0.9 (rural areas). Only 2% of the 12-year-
olds exhibited no calculus or gingival bleeding, while more than 70% had calculus. The authors concluded
that there is an urgent need for establishing caries-preventive activities for preschool children.

Comments: China, as one of the most populated developing countries, is experiencing a significant in-
crease of caries prevalence in children. The development of this trend needs to be carefully monitored,
although the prevalence of caries among the 12 year olds was not high. Unless an effective preventive pro-
gram is established soon enough, it is very likely to see a sky-rocketing of caries rate among the 12 year olds
in the next few years. CSH
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