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Abstract
Objectives: Refractory periodontitis is the occurrence of additional clinical attachment loss after repeated at-
tempts to control the infection with conventional periodontal therapy. Some microorganisms seem to be involved 
in the pathogenesis of chronic refractory periodontitis. The prevalence of Enterococcus faecalis in the oral cavity 
seems to be higher in individuals with periodontitis. Therefore, the present study investigated the presence of E.  
faecalis in subgingival biofilm of patients with chronic refractory periodontal disease.
Study design: Periodontal treatment was instituted for 100 patients suffering from chronic periodontitis. Then 
samples were obtained from 27 successfully treated and 27 chronic refractory periodontitis subjects and then 
cultured. Statistical evaluation was performed for descriptive purposes.
Results: 27% of the patients had chronic refractory periodontitis. The difference in the presence of E. faecalis in 
the pockets between the successfully treated (11.1%) and chronic refractory (51.8%) groups by culture methods 
was statistically significant (P<0.05).
Conclusion: Data showed that E. faecalis is probably involved in the pathogenesis of refractory periodontitis. 
Accurate knowledge about the pathogen and its role in the pathogenesis of refractory infections helps develop 
effective treating strategies.
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Introduction
Enterococci are normal human commensals adapted 
to the nutrient-rich, oxygen-depleted, and ecologically 
complex environments of the oral cavity, gastrointes-
tinal tract, and vaginal vault (1). Enterococci now rank 
among the top three nosocomial bacterial pathogens 
and strains resistant to currently available antibiotics 
and pose real therapeutic difficulties. Up to 90% of en-
terococcal infections in humans are caused by Entero-
coccus faecalis (2).
Data on oral prevalence of E. faecalis vary widely in 
different studies (3-6). The presence of E. faecalis in 
the oral cavity raises the question of whether the mouth 
could be a source for infection with this microorgan-
ism. Moreover, it seems conceivable that the oral sta-
tus influences, directly or indirectly, the colonization 
by E. faecalis. For instance, enterococci were detected 
in samples from multiple oral sites in 60% of school 
children with high caries activity and 75% of patients 
with endodontic infection (4). More recently, Sedgley 
et al. (7) reported the presence of E. faecalis in 29% 
of oral rinse samples, 55% of tongue dorsum and 22% 
of gingival sulcus samples from 41 endodontic sub-
jects. In addition, the microorganism has been reported 
as the species most commonly recovered from teeth 
with failed endodontic treatment and persistent infec-
tions (8,9). In particular, individuals with periodon-
tal diseases may harbor higher proportions and levels 
of several bacterial pathogens of medical importance 
compared to periodontally healthy individuals (3,10). 
However, only a limited number of studies have evalu-
ated the correlation between the prevalence of E. Fae-
calis and periodontal diseases (3,5,10,11). The potential 
pathogenic role of this species in periodontal infections 
is unknown. Nonetheless, E. faecalis possesses various 
virulence factors which may contribute to periodontal 
inflammation and tissue destruction.
In a study carried out by Souto et al. (12) E. faecalis was 
detected significantly more often in saliva and subgingi-
val samples of periodontitis patients (40.5% and 47.8%, 
respectively) compared to the periodontally healthy 
group (14.6% and 17.1%, respectively; P< 0.05).
Enterococcus faecalis is the most commonly isolated 
or detected species from oral infections, including mar-
ginal periodontitis, infected root canals, and periradicu-
lar abscesses (2).
Enterococci are well-adapted for survival and persist-
ence in a variety of adverse environments. It is resistant 
to the antimicrobial effects of calcium hydroxide, pro-
bably partly due to an effective proton pump mecha-
nism which maintains optimal cytoplasmic pH levels 
(13). The rapid emergence of antimicrobial resistance 
among enterococci helps shift the microbial flora in fa-
vor of Enterococcus faecalis.
The term refractory periodontitis refers to destructive 

periodontal diseases in patients who, when longitudinal-
ly monitored, demonstrate additional attachment loss at 
one or more sites, despite well-executed therapeutic and 
patient efforts to stop the progression of disease. These 
diseases may occur in situations where conventional 
therapy has failed to eliminate microbial reservoirs of 
infection, or has resulted in the emergence or superin-
fection of opportunistic pathogens. They may also oc-
cur as the result of a series of unknown factors which 
may compromise the host’s response to conventional 
periodontal therapy (14). In view of the limited data, 
the aim of this study was to determine the occurrence 
of E. faecalis in subgingival biofilm from successfully 
treated or chronic refractory periodontitis patients. It is 
probable that E. faecalis would be a factor in failure of 
therapy. Therefore, the aim of this study was to evaluate 
the presence of E. faecalis in chronic refractory peri-
odontitis patients in order to make comparisons with 
successfully treated chronic periodontitis patients.

Materials and Methods 
A total of 100 non-smoking chronic periodontitis pa-
tients aged 30-50 years old referring to the Periodontics 
Department at Tabriz University of Medical Sciences 
School of Dentistry, Tabriz, Iran, with periodontitis 
sites participated in this study. All clinical procedures 
were approved by the Ethics Committee and informed 
consent was obtained from each patient. A detailed 
medical and dental history was obtained from each pa-
tient. The experimental protocol which was used to dis-
criminate refractory from successfully treated subjects 
was the method described in detail by Colombo et al. 
(3). In brief, subjects received full-mouth scaling and 
root planing under local anesthesia and instruction in 
proper home care.
The subjects were monitored at 3-month intervals for 
one year. If a subject exhibited mean full mouth at-
tachment loss and/or >3 sites that exhibited >2.5 mm 
new attachment loss at any of the 3-month visits, he/
she received periodontal surgery accompanied by sys-
temically administered tetracycline. Surgically treated 
subjects continued to be monitored for a further year. 
Successfully treated subjects were those who exhibited 
full-mouth mean attachment level gain and no sites with 
new attachment loss >2.5 mm 1 year after either sca-
ling and root planing or surgery with tetracycline. Re-
fractory subjects showed mean full-mouth attachment 
loss and/or <3 sites with new attachment loss <2.5 mm 
after both SRP and periodontal surgery with systemi-
cally administered tetracycline. Seventy-three subjects 
were classified as successfully treated and 27 subjects 
were classified as refractory. Of the 73 successfully 
treated subjects 27 subjects were randomly selected as 
the controls. Samples were randomly obtained from the 
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controls. Random samples were taken from 27 chronic 
refractory periodontitis subjects.
Sample sites were isolated with cotton rolls, supragin-
gival plaque was removed, and one sterile paper point 
was inserted to the depth of each periodontal pocket 
sampled. Afterwards, two sequential paper points were 
placed to the same level to soak up the fluid in the pocket. 
Each paper point was retained in position for 60 s. Two 
paper points were then transferred to sterile 2-ml Ep-
pendorf tubes containing VMGA III transport medium 
(15). All the samples were processed within 2 h. After 
thoroughly shaking the periodontal sample in a mixer 
for 60 s (Vortex, Scientific Industries Inc., Springfield, 
MA) 1 ml of each sample was used for culture.
The tubes containing samples in VMGA III were pre-
incubated for 30 min at 37ºC and shaken vigorously in a 
vortex mixer (Vortex, Scientific Industries, Inc. Spring-
field, MA) for 60 s. Serial 10-fold dilutions were made 
up to 1:106 in 1% sterile peptone water (Bacto Peptone, 
Difco, Detroit MI, USA). From the serial dilutions, 0.1 
ml was transferred and plated on Brucella (BBL, Bec-
ton Dickinson Microbiological Systems, Cockeysville, 
Md) blood agar plates. The plates were incubated in an 
anaerobic chamber for 48 h and the E. faecalis colonies 
were identified. The purity of the cultures was con-
firmed by Gram staining, catalase production, colony 
morphology on blood agar and use of a biochemical 
identification kit (API 20 Strep, BioMerieux: Marcy-
I’Etoile, France).
Statistical analysis
The outcome variable was the presence of E. faecalis 
at the end of periodontal treatment. A subject was clas-
sified as either refractory or successfully treated using 
the criteria described above. Statistical evaluation was 
performed for descriptive purposes. The exact chi-
square test was used to compare the presence of E. fae-
calis between the two groups. A subject was regarded 
as positive for E. faecalis if the organism was detected 
in at least one periodontal pocket. P-values of 0.05 were 
considered significant.

Results
Among 100 subjects, only 27 (27%) had chronic re-
fractory periodontitis. The presence of E. faecalis was 
evaluated in these 27 subjects of refractory group and 
in 27 (from 73) of the control group by culture methods. 
The mean ages in groups 1 and 2 were 41.25±1.7 and 
42.45±2.9, respectively, demonstrating no statistically 
significant differences between the two groups (P=0.13, 
df=98, t=1.51).
The difference in the presence of E. faecalis in the pock-
ets between the successfully treated subjects (11.1%) 
and refractory (51.8%) subjects by culture methods was 
statistically significant (P<0.05).

Discussion
The present study examined subgingival biofilm sam-
ples from patients with refractory periodontitis and suc-
cessfully treated periodontal patients for the presence of 
E. faecalis using the culture technique. Consistent with 
the literature (3-6) we detected a quite high prevalence 
(34.9%) of E. faecalis in the oral samples of all the sub-
jects. Data correlating periodontal infection and E. fae-
calis colonization are limited.
In general, the prevalence of E. faecalis in the oral cavi-
ty seems to be high in individuals with periodontitis 
(3,6,11,12). Our results showed a significantly higher 
frequency of E. faecalis in refractory group compared 
to successfully treated controls (51.8% and 11.1%, res-
pectively). Rams et al. (5) detected E. faecalis in only 
1% of early-onset periodontitis and 5.1% of chronic 
periodontitis patients using culture methods, whereas 
Souto et al. (12) reported a much higher prevalence of 
this species (80%) in a large number of subgingival 
biofilm samples from periodontitis patients. Moreover, 
significant positive correlations were observed between 
the presence of E. faecalis and clinical parameters of 
probing depth, clinical attachment level, bleeding on 
probing and plaque accumulation.
The higher frequency of E. faecalis in patients with pe-
riodontitis suggests that the establishment of this orga-
nism seems to be favored by the presence of a complex 
subgingival microbiota and periodontal inflammation 
(16). One could argue that periodontal pockets present 
a very rich environment for the colonization of E. fae-
calis. The complex and diverse microbiota along with 
the persistent inflammatory process may provide a wide 
range of nutrients and binding sites for the establishment 
of this microorganism (16). In a recent study, Johnson 
et al. (17) showed coaggregation interactions between 
E. Faecalis and F. nucleatum isolates from persistent 
apical periodontitis. Fusobacterium spp., described as 
members of the ‘‘orange complex’’, have been shown 
to increase in frequency and levels in sites with deep 
periodontal pockets, loss of periodontal attachment and 
bleeding on probing (16). Thus, high proportions of Fu-
sobacterium may favor colonization by E. faecalis in 
the periodontal environment. Likewise, Colombo et al. 
(3) reported high prevalence and levels of periodontal 
pathogens, as well as of E. faecalis, in subgingival bio-
film samples of chronic periodontitis patients. On the 
other hand, the positive associations observed between 
clinical measurements of periodontal destruction and 
inflammation (pocket depth, clinical attachment level, 
bleeding on probing and plaque index) and the presence 
of E. faecalis may suggest that this species also plays 
a role in the severity and/or progression of periodonti-
tis. Indeed, oral enterococci produce virulence factors 
of possible relevance to the pathogenesis of periodonti-
tis, including aggregation substances, surface adhesins, 
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lipoteichoic acid, extracellular superoxide production, 
lytic enzymes such as gelatinase, hyaluronidase and 
elastase, the toxin cytolysin, and haemolysins capable of 
inducing neutrophil dysfunction (2). Each of them may 
be associated with various stages of periodontal infec-
tion. Moreover, E. faecalis may enhance pathogenicity 
in mixed infections with anaerobic bacteria (18) and is 
capable of inducing experimental apical periodontitis in 
combination with other oral bacteria (19). 
The diagnosis of “refractory” periodontitis should only 
be made in patients who satisfactorily comply with re-
commended oral hygiene procedures and follow a ri-
gorous program of periodontal maintenance (14). These 
individuals are referred to as “refractory periodontitis pa-
tients.” Prominent periodontal pathogens such as P. gin-
givalis, T. forsythia, H. nucleatran, P. micros, E. corro-
dens, and Streptococcus intermedius have been found to 
be elevated in patients who do not respond to treatment. 
Often, patients identified as refractory to treatment have 
other factors, particularly smoking, which may contribute 
to the disease process. In a recent study, Gonçalves et al. 
(11) reported that E. faecalis is more commonly found in 
the subgingival microbiota of HIV-infected than in non-
HIV-infected subjects with periodontitis. Since there 
have been reports about the role of immune system de-
ficiency in the etiology of refractory periodontitis, there 
seems to be a relationship between immunodeficiency, E. 
faecalis and refractory periodontitis.
Detection of E. faecalis in refractory sites seemed to 
have a role in the pathogenesis of refractory periodonti-
tis. The limitations of this study were:
1. PCR was not used to detect E. faecalis.
2. Sample size was small.
3. No sampling was carried out at baseline.

Conclusion
This study tried to detect E. faecalis in refractory sites, 
which is probably involved in the pathogenesis of re-
fractory periodontitis.  Sound knowledge about the 
pathogen and its role in the pathogenesis of refractory 
infections helps develop effective strategies in treating 
the infections. Patients whose disease is clearly refrac-
tory are candidates for bacterial culturing and antibio-
tic therapy in conjunction with additional mechanical 
therapy.
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