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Preterm births (those occurring before 37 weeks 
of gestation) make up 12.5% of births in the 
United States. They account for 70% of perinatal 
deaths and nearly half of all long-term neuro-
logic complications — the most important adverse 
outcomes of pregnancy.1 The earliest preterm 
births account for a disproportionate number of 
such adverse outcomes. Over the past several dec-
ades, despite extensive research and intensive 
medical and public health efforts, the rate of pre-
term birth has risen. Preterm birth may follow 
spontaneous preterm labor (in 50% of cases), 
membrane rupture (in 25% of cases), or the induc-
tion of labor or cesarean section triggered by 
maternal or fetal indications (in another 25% of 
cases). The increase in the rate of preterm birth 
is mostly attributable to an increase in the num-
ber of preterm births attributable to maternal or 
fetal indications and to the occurrence of multiple 
births associated with assisted reproductive ther-
apies; 50% of twin births and nearly all higher-
order multiple births are preterm.

Important risk factors for spontaneous preterm 
birth include multiple gestation, black race, low 
socioeconomic status, low maternal body-mass 
index (under 19.8, calculated as the weight in 
kilograms divided by the square of the height in 
meters), and short cervical length (under 25 mm, 
as measured on ultrasonography). Urogenital in-
fections (e.g., chorioamnionitis, asymptomatic 
bacteriuria, and bacterial vaginosis) and infec-
tions at other sites (e.g., appendicitis, pneumo-
nia, and periodontal disease) have all been asso-
ciated with preterm birth.2 In addition, a history 
of preterm birth is an important risk factor — 
an indication that the risk persists from one 
pregnancy to another. Despite the identification 
of these and other risk factors, the cause of most 
cases of preterm birth is unknown.

Periodontal disease has been identified as a 
risk factor for heart disease, rheumatoid arthri-
tis, and other medical conditions, perhaps through 

a pathway of increased systemic inflammation. 
In 1996, Offenbacher et al.3 reported a strong 
association between periodontal disease and the 
risk of preterm birth, and several subsequent re-
ports (but not all) noted a similar association.4-6 
The reasons for the differences in findings are 
unclear, but in the United States, the association 
has appeared to be stronger and more consistent 
among black women and those with severe peri-
odontal disease than among other groups of 
women. However, it is not known whether an 
observed association reflects cause and effect 
(periodontal disease leading to preterm birth). 
The presence of confounding factors (e.g., genital 
tract infections, low socioeconomic status, smok-
ing, and other factors associated with both peri-
odontal disease and preterm birth) is a possible 
explanation, although some studies have had per-
sistently positive results after adjustment for mul-
tiple maternal characteristics. Periodontal disease 
may lead to preterm birth through seeding of the 
placenta or amniotic f luid by oral pathogens.7 
However, only a very small percentage of pre-
term births are associated with intrauterine in-
fection with oral f lora.8 Alternatively, systemic 
inflammation that is initiated by periodontal dis-
ease may lead to both preterm labor and mem-
brane rupture.9

With the possible exception of the use of pro-
gestational agents in women with previous pre-
term births, the identification of risk factors for 
preterm birth has not led to the development of 
effective interventions.10 Lacking such options, 
physicians are particularly vulnerable to adopting 
strategies without the requisite scientific valida-
tion. The use of tocolytic agents to stop contrac-
tions, cerclage for a short cervix, and antibiotics 
for the treatment of bacterial vaginosis are just a 
few examples.1 Against this backdrop, periodon-
tal disease is a very attractive candidate for inter-
vention, especially because it is readily identified 
and treated. The treatment of periodontal disease 

editorials

Preterm Birth and Periodontal Disease
Robert L. Goldenberg, M.D., and Jennifer F. Culhane, Ph.D.

Copyright © 2006 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at WEST VIRGINIA UNIVERSITY LIBRARIES on January 26, 2007 . 



T h e  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

n engl j med 355;18 www.nejm.org november 2, 20061926

has included the use of antiseptic mouthwash, 
various antibiotics, and periodontal cleaning and 
plaque removal (scaling and root planing). The 
last treatment is believed to be the most effective 
for periodontal disease. Two small studies have 
suggested that treatment of periodontal disease 
in pregnancy is feasible and may reduce the risk 
of preterm birth.11,12

In this issue of the Journal, Michalowicz et al.13 
report the results of a multicenter trial in which 
823 pregnant women with periodontal disease 
were randomly assigned to undergo scaling and 
root planing either early in the second trimester 
or after delivery (the control group). Periodontal 
treatment during pregnancy did not result in a 
significant reduction in the rate of preterm birth 
before 37 weeks of gestation (12.0% in the treat-
ment group and 12.8% in the control group, 
P = 0.70), nor did it result in an upward shift in 
the gestational age distribution. Other outcomes, 
including low birth weight and the proportion of 
infants who were small for gestational age, also 
did not significantly differ between the groups.

Although the occurrence of adverse events be-
fore 32 weeks of gestation was not a prespecified 
outcome, it was less common in the treatment 
group than in the control group. An effect of 
treatment on early adverse outcomes is plausible, 
since observational studies suggest that peri-
odontal disease is much more strongly associated 
with late miscarriage, stillbirth, and early spon-
taneous preterm birth than with preterm birth 
in general. On the basis of these observations and 
the data reported by Michalowicz and colleagues, 
one could hypothesize that periodontal treatment 
might preferentially reduce these other outcomes 
but not late preterm birth. In future studies, ma-
jor adverse outcomes might include late miscar-
riage, early stillbirth, and spontaneous preterm 
birth before 32 weeks, rather than all preterm 
births before 37 weeks. Although such studies 
would require a much larger cohort of subjects, 
they would provide critical information for sup-
porting or debunking this intervention. This ob-
servation draws attention to a very serious issue 
related to research on preterm birth: the need to 
refine outcome variables. Depending on the risk 
factor under study, trials should be designed to 
reduce preterm birth in specific etiologic and 
gestational-age categories.

What else might explain the negative findings 

of Michalowicz et al.? First, periodontal disease 
may not be in the causal pathway to preterm 
birth, and even if it is, treatment of periodontal 
disease during pregnancy simply may not reduce 
the rate of preterm birth. We have hypothesized 
that once the inflammatory cascade is activated 
during pregnancy, interventions targeting this 
pathway may be ineffective in reducing the rate 
of preterm birth.14 Treatment during pregnancy 
may be too late; it is possible that treatment ei-
ther before pregnancy (in nulliparous women) or 
in the period between pregnancies (for multipa-
rous women, especially those with a history of 
preterm birth) may yield more promising results.

We are aware of three other ongoing trials of 
scaling and root planing in pregnancy to treat 
periodontal disease and reduce preterm birth,15-17 
all of which have enrolled more patients than did 
the study by Michalowicz et al. The results of 
these studies will help clarify whether periodon-
tal treatment has any role in reducing the rate of 
preterm birth. In the meantime, the findings of 
Michalowicz et al. do not support the provision 
of periodontal treatment in pregnancy for the 
purpose of reducing preterm birth.
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Retraction: Sudbø J et al. DNA Content as a Prognostic Marker 
in Patients with Oral Leukoplakia. N Engl J Med 2001;344:1270-8 
and Sudbø J et al. The Influence of Resection and Aneuploidy 

on Mortality in Oral Leukoplakia. N Engl J Med 2004;350:1405-13
Gregory D. Curfman, M.D., Stephen Morrissey, Ph.D., and Jeffrey M. Drazen, M.D. 

On February 9, 2006, we published an Expression 
of Concern1 about two articles we had published 
by Jon Sudbø et al.2,3 In the Expression of Con-
cern, we indicated that we were awaiting the re-
sults of an investigation by Dr. Sudbø’s institution. 
That investigation was undertaken by a commis-
sion appointed by the Rikshospitalet–Radium-
hospitalet Medical Center and the University of 
Oslo. The commission’s report was filed on June 
30, 2006, in Norwegian (http://www.rikshospitalet.
no/content/res_bibl/6621.pdf), and we received 
an official English translation on September 1, 
2006 (see the Supplementary Appendix, available 
with the full text of this article at www.nejm.org).

In early September, we sent copies of the trans-
lated report to all the authors of the two Journal 
articles by Jon Sudbø et al. We asked each au-
thor to respond before September 30, 2006. We 
have now received responses from all authors ex-
cept Asle Sudbø. Each of the responding authors, 

except Jon Sudbø, has indicated that the data that 
form the foundation for the articles have been 
called into question by the findings of the com-
mission, and each of them has requested that 
the articles be retracted. Jon Sudbø alone does 
not agree with the commission’s report. Given 
the weight of evidence offered in the commis-
sion’s report and the requests of most of the au-
thors of the articles, we retract both articles.
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