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Introduction
For almost 100 years there has been de-

bate regarding toxicity associated with teeth 
that have undergone root canal therapy. 
Weston Price, D.D.S., M.S., F.A.C.D., Di-
rector of the Research Institute of the Na-
tional Dental Association, published an ex-
haustive 1,044 page, two-volume treatise in 

1923, which correlated numerous systemic 
illnesses with diseased teeth, including teeth 
that had undergone root canal therapy. His 
testing methods involved isolating bacteria 
from infected teeth, injecting these bacterial 
cultures into experimental animals, and then 
observing the systemic e!ects on the experi-
mental animals. He found that many sys-
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temic illnesses were precipitated by diseased 
teeth, including teeth which had undergone 
root canal therapy.1,2

Recent research is consistent with Price’s 
!ndings and has revealed that teeth which 
have undergone root canal therapy continue 
to harbor bacteria, viruses, and fungi.3-11 Un-
published research by Nunnally has revealed 
via deoxyribonucleic acid analysis that endo-
dontically treated teeth play host to numer-
ous species of anaerobic bacteria. "e toxici-
ties associated with endodontically treated 
teeth do not remain silently tucked away 
within the structure of the dead tooth.  

"is study sought to determine the level of 
enzymatic inhibition associated with root canal 
treated teeth which: (1) had undergone root 
canal therapy as con!rmed by radiographs; (2) 
had no radiographic evidence of disease; and 
(3) produced no symptoms, i.e., teeth were as-
ymptomatic with respect to chewing pressure 
or thermal sensitivities and were indistinguish-
able by the patient from any of the patient’s 
other non-root canal treated teeth. 
Methods

During a three year period, 87 root canal 
treated teeth were extracted on consecutive 
patients who requested removal of their as-
ymptomatic root canal treated teeth. After 
root canal therapy, all of these patients noted 
declines in their overall health and had been 
informed by their health care providers of 
the possible systemic health risks associated 
with root canal treated teeth. Only extracted 
root canal treated teeth were accepted into 
the study.  

Radiographs of the 87 extracted teeth 
were evaluated by Nunnally and indepen-
dently evaluated by three independent den-
tist evaluators who were asked to critically 
examine each radiograph. Radiographs of 
the teeth prior to endodontic treatment 
were not evaluated. Only teeth which radio-
graphically had been completely obturated 
to within 0.5 millimeters of the apex, had no 
extrusion of the root canal ! lling material, 
and which showed no signs of disease were 
admitted into the study. 

Of the 87 original teeth, 25 were unani-

mously approved by Nunnally and three in-
dependent dentist evaluators for inclusion 
in this study. Of the 25 teeth, 15 had been 
treated by endodontists, six had been treated 
by general dentists and in the remaining four 
teeth, the patients were unable to recall who 
performed the root canal therapy. "e in-
cluded teeth consisted of twelve molars, eight 
bicuspids, three canines, and two incisors. All 
25 teeth appeared radiographically and clini-
cally to have been !lled with gutta percha, but 
no attempt was made to determine which en-
dodontic sealer had been used.  

"e extracted teeth were placed into ster-
ile biopsy bottles and submitted to A#nity 
Labeling Technologies (ALT) laboratory for 
in vitro toxicity testing. Root fragments were 
analyzed from the 25 extracted teeth con-
taining restorative materials, such as mercury 
!llings, metallic, ceramic, or metalloceramic 
crowns. "e individual root fragments were 
carefully selected to minimize the impact of 
contamination or leaching from the restor-
ative materials. "e ALT in vitro toxicity test-
ing was performed on all root fragments after 
washing them three times in distilled water, 
and, after !ltration, 10 microliters of each 
third wash sample was incubated with six en-
zymes (i.e., phosphorylase kinase, phospho-
rylase A, pyruvate kinase, phosphoglycerate 
kinase, creatine kinase, and adenylate kinase) 
to determine the degree of enzymatic inhibi-
tion. "e degree of enzymatic inhibition for 
the root fragments was quanti!ed by using a 
nucleotide photo-a#nity labeling technique.

No control samples were submitted for 
comparison since that would have required 
the extraction of healthy, non-root canal 
treated teeth from patients whose teeth were 
included in this study.   
Results

"e results for all root fragments from 
the 25 extracted root canal treated teeth were 
calculated. Figure 1, (p. 114) provides a sam-
ple report from one of the collected speci-
mens. "e mean percent of total enzymatic 
inhibition was calculated from 150 results 
(six enzyme percent scores X 25 specimens 
= 150) and determined to be 65.6% ± 16.6. 
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Figure 1.  ALT in vitro toxicity testing results for one of the root fragments derived
from an extracted root canal treated tooth

Figure 2. Calculated enzymatic inhibition for individual root fragments derived from 25 
extracted root canal treated teeth
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!e percent of enzymatic inhibition for all 
collected specimens ranged from a low of 
28% to a high of 89%, with a median of 68%. 
(Figure 2, p. 114). 
Discussion

Since no control group was used, it is 
di"cult to know if these in vitro results have 
signi#cant clinical relevance. It is impossible 
to know if root fragments from properly 
matched non-root canal treated teeth would 
produce less enzymatic inhibition compared 
to root fragments derived from root canal 
treated teeth. It is also di"cult to correlate 
these in vitro #ndings to a patient’s clinical 
health status. It is also possible that the root 
fragments were contaminated by mercury or 
other substances even though samples were 
carefully chosen to minimize these e$ects. 
None of the root fragments were analyzed or 
cultured. !ese results, therefore, can only be 
considered very preliminary in nature. More 
studies are certainly needed, which must in-
clude a control group, a more precise analysis 
of the root fragments, and the ability to bet-
ter correlate a patient’s clinical health status 
to root canal treated teeth and to in vitro en-
zymatic inhibition. 

Notwithstanding the signi#cant limi-
tations of this study, there is an increasing 
awareness among health care providers and 
the general population that infected teeth 
and periodontal disease can have profound 
systemic implications. For example, peri-
odontal disease has been cited as one of the 
greatest in%uences in predicting a stroke.11-13 

Infected teeth have been linked to cancer, 
brain and lung abscesses, heart disease, dis-
orders of the eyes, sinuses, digestive tract 
and virtually every other systemic organ.14-19 
Price demonstrated repeatedly that autoim-
mune diseases such as rheumatoid arthritis 
could be caused or exacerbated by infected 
teeth.1,2 Anecdotes abound of people who 
have had an infected tooth extracted only to 
have their joint pain “magically” disappear 
within days.

!ere is also a general misperception 
among dental practitioners that root canal 
treated teeth are devoid of pathogens and 

toxins. !e bacteria which reside within the 
tubules and accessory canals of root canal 
treated teeth (there are an estimated three 
miles of untreated microscopic tubules in a 
single rooted incisor20) become producers of 
potent toxins. !us, the working (i.e., un-
proven) hypothesis is that the bacteria and 
toxins within root canal treated teeth inhibit 
critically important enzymes essential for 
human life, which leads to negative health 
outcomes. !e enzymes tested for inhibition 
by ALT Laboratory are necessary for life be-
cause they are associated with the cell’s pro-
duction of adenosine triphosphate (ATP). 

Dentists have assumed that the suc-
cess of root canal treatment is measured in 
terms of longevity of the treated teeth, yet 
the #ndings of Price and others and these 
preliminary results suggest concerns over the 
possible systemic e$ects associated with root 
canal treated teeth.  
Conclusion

Root canal therapy has proved to be an 
e$ective way of treating and retaining en-
dodontically diseased teeth, yet research has 
demonstrated that root canal therapy does 
not render the tooth sterile. !ese prelimi-
nary results suggest that root canal treated 
teeth inhibit the action of critically important 
enzymes that generate cellular ATP.
Competing Interests

!e author declares that he has no com-
peting interests. 
References
1. Price WA:  Volume I, Dental Infections, Oral and 

Systemic. Cleveland, OH. Penton Publishing 
Company. 1923.

2. Price WA: Volume II, dental Infections and the 
degenerative diseases. Cleveland, OH. Penton 
Publishing Company. 1923.

3. Oguntebi BR: Dentine tubule infection and en-
dodontic therapy implications.  Int Endod J, 1994; 
27: 218-222.

4. Torabinejad M, Handysides R, Kahdemi A, et 
al: Clinical implications of the smear layer in en-
dodontics; A review. Oral Surgery Oral Med Oral 
Pathol Oral Radiol Endod, 2002; 94: 658-666.

5. Retamozo B, Shabahang S, Johnson N, et al: Min-
imum contact time and concentration of sodium 
hypochlorite required to eliminate Enterococcus 



Journal of Orthomolecular Medicine   Vol 27, No 3, 2012116

faecalis.  J Endod, 2010; 36: 520-523.
6. Estrela C, Silva JA, de Alencar AH, et al: E!cacy 

of sodium hypochlorite and chlorhexidine against 
Enterococcus faecalis-a systematic review.  J Appl 
Oral Sci, 2008; 16: 364-368.

7. Law A, Messer H:  An evidence – based analysis 
of the antibacterial e"ectiveness of intracanal me-
dicaments.  J Endod, 2004; 30: 689-694.

8. Clark-Holke D, Drake D, Walton R, et al: Bacte-
rial penetration through canals of endodontically 
treated teeth in the presence or absence of the 
smear layer. J Dentistry, 2003;31:275-281.

9. Chavez de Paz LE, Dahlen G, Molander A, et al: 
Bacteria recovered from teeth with apical perio-
dontitis after antimicrobial endodontic treatment.  
Int Endod J, 2003; 36: 500-508.

10. Chavez de Paz LE: Development of a multispe-
cies bio#lm community by four root canal bacte-
ria. J Endod, 2012; 38: 318-323.

11. Endodontics: colleagues for excellence. Root 
canal irrigants and disinfectants. Chicago, IL. 
American Association of Endodontists. Winter 
2011. Retrieved from: [www.aae.org/uploaded-
Files/Publications_and_Research/Endodontics_Col-
leagues_for_Excellence_Newsletter/RootCanalIrrig-
antsDisinfectants.pdf].

12. Desvarieux M, Demmer RT, Rundek T, et al: 
Relationship between periodontal disease, tooth 
loss, and carotid artery plaque: the Oral Infections 

and Vascular Disease Epidemiology Study (IN-
VEST). Stroke, 2003; 34: 2120-2125. 

13. Grau AJ, Becher H, Ziegler CM, et al: Periodontal 
disease as a risk factor for ischemic stroke. Stroke, 
2004; 35: 496-501. 

14. Pussinen PJ, Alfthan G, Rissanen H, et al: Anti-
bodies to periodontal pathogens and stroke risk. 
Stroke, 2004; 35: 2020-2023.

15. Health Professionals Follow-Up Study Newslet-
ter. Dental/Oral Health. Boston, MA. Harvard 
School of Public Health. Winter 2009. Retrieved 
from: [www.hsph.harvard.edu/hpfs/pdfs/09News.pdf].

16. Joshipura KJ, Pitiphat W, Hung HC, et al: Pu-
pal in$ammation and incidence of coronary heart 
disease. J Endod, 2006; 32: 99-103.

17. Michaud DS, Liu Y, Meyer M, et al: Periodontal 
disease, tooth loss, and cancer risk in male health 
professionals: a prospective cohort study. Lancet 
Oncol, 2008; 9: 550-558. 

18. Silva MJB, Kajiya M, AlShwaimi E, et al: Bac-
teria-reactive immune response may induce 
RANKL-expressing T cells in the mouse periapi-
cal bone loss lesion. J Endod, 2012: 38: 346-350.

19. Scannapieco FA: Role of oral bacteria in respira-
tory infection. J Periodontol, 1999;70:793-802.

20. Kulacz R, Levy T: !e Roots of Disease. Connecting 
Dentistry and Medicine. Philadelphia, PA. Xlibris 
Corporation. 2002; 143.


