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Ten milliliters of whole blood were withdrawn from 
30 patients with one or more chronic periapical le- 
sions measuring 10 x 10 mm or larger on radi- 
ographs taken before root canal therapy. Also, blood 
was withdrawn from 32 patients with known allergies 
(positive controls) and 30 individuals with no known 
allergies and no periapical or periodontal lesions 
(negative controls). The sera of the three groups 
were tested for the concentrations of circulating IgE 
by a radioimmunoassay. When the mean levels of 
circulating IgE in the sera of the experimental group 
were compared with those of the control groups, no 
significant difference was found between the ex- 
perimental group and the negative control group. 
However, a significant statistical difference was 
found between the mean levels of circulating IgE in 
patients with known allergies and those of patients 
with or without periapical lesions. The results sug- 
gest that chronic periapical lesions are localized 
and do not elevate the levels of circulating IgE 
significantly. 

Immunological assays on the sera of patients with signs 
and symptoms, i.e. pain, swelling, fever, and malaise, 
of acute apical abscesses have shown elevated levels 
of IgE (1, 2). Recently, Nevins et al. (3) measured the 
levels of serum IgE in patients with chronic periapical 
lesions and also found an increased IgE formation in 
these patients. In a quantitative study, we compared 
the serum concentrations of circulating immune com- 
plexes, immunoglobulins G and M, and the C3 comple- 
ment component in patients with large periapical lesions 
and no clinical symptoms, and compared these values 
with those of a control group and found no statistical 
difference between the two groups (4). However, the 
levels of IgE were not measured in these patients. 

When comparing the studies on the levels of IgE in 
patients with acute apical abscesses (1, 2) with the 
study of Nevins et al. (3) in patients with chronic lesions, 
it appears that the levels of IgE are elevated and are 
not related to the chronicity or acuteness of these 
lesions. Because we had not measured the levels of 

IgE in patients with chronic periapical lesions in our 
previous investigation (4) and because the data by 
Nevins et al. (3) indicated that the levels of IgE have no 
apparent relationship with the status of these lesions, 
we studied the levels of concentration of circulating IgE 
in patients with chronic periapical lesions. 

MATERIALS AND METHODS 
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The experimental group consisted of 30 patients who 
came to the Department of Endodontics at Loma Linda 
University School of Dentistry for root canal treatment. 
The patients had no known systemic disease, no peri- 
odontal disease, and no history of allergic reactions to 
medications or other immunogens. The patients in- 
cluded in this study had no clinical symptoms and one 
or more chronic periapical lesions measuring 10 x 10 
mm or larger on radiographs taken before root canal 
treatment. Lack of clinical symptoms and presence of 
radiolucency on radiographs were the two criteria used 
to designate a lesion as chronic periapical pathosis. 
The negative control group consisted of 30 faculty 
members, graduate students, and personnel who also 
had no known systemic diseases or allergic reactions, 
no periapical lesions, and no periodontal diseases. In 
addition, 32 patients with known allergic reactions, but 
no periapical or periodontal diseases, were included as 
positive control group. 

Informed consent from all of the participants was 
obtained after the nature and purpose of the investi- 
gation, the procedures to be followed, and the risks 
and discomforts involved were explained. Ten milliliters 
of whole blood was withdrawn from the endodontic 
patients on their first appointments. The patients were 
informed that if their initial levels of IgE were significantly 
higher than those of the control group, they might be 
asked to donate another 10 ml of whole blood on their 
return 12 months later for evaluation of root canal 
treatment. Ten milliliters of whole blood were also with- 
drawn from each participant in the control groups. 

The blood samples of the experimental and control 
groups were clotted and the sera were separated. The 
sera from the three groups were aliquoted, designated 
with a code number, and frozen at -30~ The sera 



Vol. 12, No. 7, July 1986 

were tested in a double-blind manner for the levels of 
IgE. 

The concentrations of circulating IgE were measured 
by a radioimmunoassay according to the methods of 
Ishizaka et al. (5) and Johansson and Bennich (6). In 
this assay, IgE-specific antibody binds to 12Sl-labeled 
IgE, the radioactive tracer. Serum samples were mixed 
with a constant amount of labeled IgE and primary 
antiserum and incubated for 4 h at 37~ During incu- 
bation, the unlabeled IgE competed with the radiola- 
beled IgE for binding sites on the primary antibody. 
Bound and unbound fractions separate with the addi- 
tion of a fixed quantity of a second antibody. Following 
a second incubation period of 1 h at room temperature, 
the IgE-bound antibody complexes were separated 
from the unbound IgE in a centrifuge. Each sample was 
tested twice and the concentrations were measured in 
International Units per 1 ml of IgE (IU/1 ml). Student's t 
test was used for statistical analysis of the results 
obtained from the experimental as well as the control 
groups. 

RESULTS 

The means and standard deviations of IgE levels in 
the sera of subjects with and without chronic periapical 
lesions and those of patients with known allergies are 
shown in Table 1. As shown in Fig. 1, there is a wide 
distribution of the levels of concentration of IgE in the 
three test groups. When the mean levels of circulating 
IgE in sera of patients with known allergies (positive 
control) were compared with those of subjects with 
and without periapical lesions (negative controls), sig- 
nificant statistical differences were observed (p = 0.002 
and 0.004, respectively). However, there was no statis- 
tical difference between the mean values of patients 
with chronic periapical lesions and those of the control 
normal volunteers. 

DISCUSSION 

Studies have shown that the root canal system in 
human beings and experimental animals can act as a 
pathway for egress of potential antigens into periapical 
tissues (7-11). Egress of potential antigens can elicit 
nonspecific inflammatory reactions as well as specific 
immunological reactions. Presence of various classes 
of immunoglobulins and immunocompetent cells in hu- 

TABLE 1. The means and standard deviations of IgE levels in 
sera of normal subjects, patients with periapical lesions, and 

individuals with known allergies 

No. of 
Group Patients IU/ml 

Normal 30 74.5 _+ 68.4 
Chronic periapical 30 62.3 + 63.8 
Allergy controls 32 259.8 + 317.6 

NORMAL 
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FIG 1. Distribution of the levels of concentrations of IgE in sera (IU/ 
ml) of normal subjects, patients with periapical lesions, and individuals 
with known allergies. 

man periapical lesions indicate that these lesions are 
developed as a defensive mechanism to wall off the 
deletrious effects of potential pathogens. The lack of a 
significant difference between the levels of IgE in sera 
of patients with chronic periapical lesions and those of 
volunteers without these lesions indicate that chronic 
periapical lesions are localized phenomena. Our results 
are in contrast with the findings of Nevins et al. (3). The 
difference between our findings and theirs could mainly 
be due to differences in the sizes of periapical lesions 
tested in the two studies. Their periapical lesions were 
much smaller than ours and it is possible that large 
lesions are better walled off than the smaller lesions. 
Furthermore, most of the patients in their study had 
IgE levels which were comparable to those of the 
controls. However, 6 of their 20 patients had high levels 
of IgE in their sera, which may have shifted the mean 
values considerably. 

Several studies have attempted to correlate the im- 
portance of serum immunoglobulin levels to clinical 
symptoms, with statistical significance being found for 
some antibacterial immunoglobulin levels and periodon- 
tal disease (12-14). IgE levels have been examined in 
endodontic patients (1), suggesting that IgE already 
bound to mast cells could be cross-linked by endotoxin. 
This can initiate an immediate hypersensitivity reaction 
produced by Gram-negative bacteria found in the peri- 
apical lesion. Nasal carriage of Staphy/ococcus aureus 
and serum antistaphylococcal IgE antibodies in atopic 
dermititus was found to be statistically associated (15). 
With this in mind, however, our failure to find signifi- 
cantly different serum levels of IgE in the patients with 
chronic apical abcesses and the normal controls lead 
us to suggest that increased examination of these 
parameters needs to be done before any definite con- 
clusions can be made between serum IgE levels and 
the possible role these may play in the development of 
the apical lesions. Based on findings from this study 
and another study (4), it appears that in contrast to 
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acute apical abscesses, chronic periapical lesions are 
well capsulated and are localized reactions, 

Dr. Kettedng and Dr. Torabinejad are affiliated with the Department of 
Endodontics, School of Dentistry, Loma Linda University, Loma Linda, CA. 
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