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Introduction
Periodontal diseases are progressive, 
inflammatory, microbial infections 
resulting in destruction of structures 
supporting the teeth viz the alveolar bone, 

[1]periodontal ligament, and the gingiva.  
The consequent periodontal pocket 
formation, gingival recession and 
furcation exposure etc. warrants a 
therapeutic intervention. Periodontal 
therapy aims at attaining a periodontal 
environment which does not allow the 
pathogenic microbial flora to flourish 
while restituting the lost periodontal 
tissues, function, comfort and esthetics.
Periodontaldisease has been defined as 
the sixth complication of diabetes by the 
American Academy of Diabetes in 

[2],[3]1997.  The effects of Diabetes mellitus 
are caused due to hypergycemia, and can 
broadly be categorized into metabolic 
and vascular effects. This may be due to 
deficient insulin secretion , action or 

[ 4 ]b o t h .  Va r i o u s  c l i n i c a l  a n d  
epidemiological studies indicate that 
prolonged history of diabetes leads to 
poor periodontal health status as 
compared to non diabetic subjects of the 

[ 5 ]same age  group .  Converse ly  
Periodontal disease have been shown to 
cause poor glycemic control in 
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Abstract
Periodontitis is characterized by destruction of supportive structures of the teeth. It can be 
managed by inhibiting pathogenic microbes employing scaling and root planning (SRP) with 
adjunctive surgical therapy. This case report aims to compare the outcome following surgical 
versus local drug delivery (LDD) in controlled, diabetic patient. A 67 year old male, controlled 
diabetic patient reported to the Department of Periodontology with the chief complaint of bleeding 
from gums, foul odour from the mouth and generalized food impaction with respect to maxillary 
posterior teeth. Orthopantamogram (OPG) and Intra oral periapical X- ray (IOPA) revealed 
angular bone loss w.r.t. 16 and 26. Clinical parameters viz. Clinical Attachment level (CAL) and 
probing pocket depth (PPD) were recorded and Phase 1 therapy instituted. The patient was 
recalled after 6weeks and CAL and PPD were reassessed. Considering incomplete resolution of 
the same, age and medical status of the patient, a flap surgery was planned on 26 and Local drug 
delivery (LDD) with tetracycline fibre (marketed as Periodontal plus AB) on 16. The tetracycline 
fibres were reinserted thrice after every 2 weeks till the end of 6 weeks. At the end of 8 weeks 
following therapeutic intervention the clinical parameters were re-recorded. After 15 days sutures 
were removed. There was a significant improvement in all the clinical parameters at site A 
(experimental) compared to the site-B (control) from baseline to 8 weeks post operative. The 
periodontal condition was stable and could be maintained without further deterioration.
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[6]diabetics.  Hence timely intervention 
and management of periodontal disease 
is an essential part of diabetes care.
Traditionally due to the microbial nature 
of periodontal disease the focus of the 
approach has been nonsurgical therapy, 
surgical therapy or a combination of both. 
Non surgical therapy entails both 
mechanical and chemotherapeutic 
approaches to minimize or eliminate the 
microbial biofilm while surgical therapy 
aims to eradicate the pathologic changes 
within the pocket wall leading to the 
formation of healthy, maintainable, 
stable environment. Thorough Scaling 
and Root Planning (SRP) is needed to 
p r e v e n t  r e c o l o n i z a t i o n  o f  t h e  
periodontopathogens subgingivally. 
However this mechanical therapy may 
fail to eliminate the pathogenic bacteria 
completely because of their location 
within the gingival tissues or in areas 
i n a c c e s s i b l e  t o  p e r i o d o n t a l  
instrumentation. Surgical therapy on the 
other hand in the form of open flap 
debridement not only brings about a 
reduction in the total microbial flora, in 
unapproachable  areas  but  a lso  
contributes towards better attachment 
gain. It is the treatment of choice for 
furcation defects, intrabony defects, deep 
and tortuous pockets where non-surgical 

treatment fails to intervene. However, 
surgery has its own limitations of its 
inability to eradicate tissue invasive 
bacteria completely. Additionally post 
operatively it may occasionally lead to 
gingival recession, resorption of crestal 
bone, hypersensitivity and creation of 

[7]interproximal soft tissue craters.
These limitations of surgery can be can be 
overcome by locally administered 
antimicrobilas in th form of local drug 
delivery (LDDs).They release the drug 
slowly over a period of time in the 
affected area thereby acting on the tissue 
invaded pathogens without the side 
effects of systemic administration. Ease 
of application in inaccessible sites 
warrants the useof this technique in 
immunocompromised individuals.
In the last few years, reports have 
recommended mechanical debridement 
alongside antimicrobial therapy, 
delivered locally as a potential means in 
managing periodontal diseases and this 
may decrease the need for surgical 

[8],[9],[10]therapy.
Proposed by Goodson et al (1979) Local 
delivery of antimicrobialsprovide a long-
term, effective treatment at the site of 
infection at much smaller doses without 
the side effects associated with systemic 
administration. The effectiveness of this 
form of therapy is that, it reaches the base 
of periodontal pocket and is maintained 
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for an adequate time for the antimicrobial 
effect to occur. Different agents have 
been used either solely or accompanied 
with SRP to prevent the progression of 
periodontal disease.
Periodontal pocket provides a natural 
reservoir bathed by gingival crevicular 
fluid that is easily accessible for the 
insertion of a delivery device. Some 
commonly used antimicrobials include 
tetracycline, doxycycline, minocycline, 
c h l o r h e x i d i n e ;  m e t r o n i d a z o l e ,  
simvastatin, and alendronate. They have 
been used either in pure form or as an 
adjunct to mouthwashes, chewing gums, 
dentifrices, acrylic strips, hollow fibers, 
fibrillar collagen, films, ointments, gels 

[11]etc.
The present case report aims at 
evaluating the clinical outcome 
following combined therapy of SRP and 
curettage with local drug delivery versus 
conventional flap surgery in a diabetic 
patient with chronic periodontitis.

Materials And Methods
A 67 year old male, controlled, diabetic 
patient on oral hypoglycemics, reported 
to the, Department of Periodontology, 
with the chief complaint of bleeding from 
gums, foul smell from the mouth and 
generalized food impaction with respect 
to maxillary posterior teeth. Clinical 
examination revealed the presence of 
periodontal pockets (6-7mm) with 
angular bone loss w.r.t. 16, 26, 46, 47 and 
9 mm w.r.t mesial root of 36 and 4 mm 
w.r.t the distal root of 36. Routine 
hemogram with fasting and post prandial 
blood sugar examination revealed that all 
parameters were normal and the blood 
s u g a r  w a s  w i t h i n  r a n g e .  
Orthopantamogram (OPG) revealed 
generalized horizontal and angular bone 
loss which was confirmed with Intra oral 
periapical X- ray (IOPA) w.r.t. 16, 26, 36, 
46 and 47.The treatment sites were 
allocated randomly whilst 16 was 
denoted as site A (Test) and underwent 
Local drug delivery (LDD) with 
Periodontal plus AB tetracycline fibres, 
26 was denoted as site B (Control) and 
underwentopen flap debridement. 
Surgical intervention was planned for the 
other sites with angular bone loss. After 
explaining the potential risks and 
benefitswritten informed consent was 
obtained from the patient and ethical 
clearance was obtained from the 
Institutional Committee. Following this 
the clinical parameters were recorded 
pre-operatively.

Clinical Parameters
1. Plaque Index PI (Silness and Loe, 
1964) (PI)
2. Probing pocket depth PPD (using UNC 
15 periodontal probe) (PPD)
3.  Sulcus  Bleeding index SBI 
(Muhlemann and Son, 1971) (SBI)
The Clinical parameters were re 
evaluated at 4 weeks and 6 weeks post 
surgery for both control and test site.

Materials
Tetracycline fibres (periodontal plus 
ABTM)
ThePeriodontal plus ABTMtetracycline 
fibres are marketed in four sterile 
individual vials containing 25mg pure 
collagen fibres, impregnated with 2 mg of 
pure tetracycline hydrochloride. The 
fibres are resorbable, brown coloured and 
release tetracycline HCl along with anti 
collagenase enzymescontinuously for 10 
days as the fibrils themselves resorb. 
However in case they are lost within 7 
days following their insertion in the 

[12]periodontal pocket , the fibres should be 
replaced.

Clinical  procedure and study 
design(Methodology)
Phase I therapy was instituted and the 
patient recalled after 3 weeks. [Figure 1], 
Conventional Kirkland flap procedure 
was performed on site B (control site) 
with thorough debridement followed by 
placement of well approximating 3-0 silk 
sutures. The site A(test site)on the other 
hand underwent SRP and curettage with 
the placement of tetracycline fibre 
(marketed as Periodontal plus AB) 
(experimental site) [Figure 2] The fibers 
were thoroughly pre soaked in normal 
saline and inserted into the periodontal 
pockets using a cotton forceps or curette 
until the pocket was filled up to or slightly 
below the gingival margin. Slight digital 
pressure was applied to facilitate initial 
settling down of the material within the 
pocket and also to promote hemostasis. 

To avoid dislodging of the fibre, Coe Pak 
was placed and the patient was instructed 
to abstain from brushing or flossing the 
specific site. The patient was instructed to 
use 0.2% chlorhexidine rinse twice daily 
and recalled after 1 week for revaluation 
of both the sites. No untoward reaction 
was reported.
The placement of Periodontal plus 
ABTM was repeated thrice after every 2 
weeks till the end of 6 weeks. At the end 
of 8 weeks following therapeutic 
intervention the clinical parameters were 
re-recorded.

Result
There was a significant improvement in 
all the clinical parameters at site 
A(experimental) compared to the site-B 
(control) from baseline to 8 weeks post 
operative (Figure-3). However site A 
e x h i b i t e d  a  m o r e  s i g n i f i c a n t  
improvement than site B. The PPD 
exhibited 50% reduction from 6mm to 
3mm Site-A versus site–B with a 33% 
reduction from 6mm to 4 mm. There was 
significant gain in CAL 42% (7 mm to 4 
mm) at site-A, but only 28% (7mm to 
5mm) at site-B. The periodontal 
condition was stable and could be 
maintained without further deterioration 
till 8 weeks follow up. Comparable 
improvement was seen in both the control 
and experimental groups in the PI, and 
SBI. This particular finding is in contrast 

[13]with Drisko et al  who reported hardly 
any difference in plaque and calculus 
index between the test and control sites 
(nonsurgical therapy). A plausible reason 
could have been that the Tetracycline 
fibres were placed without root planning. 
Hence the advantage of mechanical 

Figure 1 Intraoral Photograph Site-a Baseline

Figure 2 Intra Oral Photographs Site-b Baseline

Figure 3 Six Weeks Post Operative Intra Oral Photographs
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collagenolytic enzymes and acts on root 
[21]surfaces or fibroblasts.  Also the 

collagen matrix is a natural haemostat. 
This initiates a healthy clot formation 
which acts as a precursor for various 
growth factors and cytokines.
Recent studies suggest that uncontrolled 
or poorly controlled diabetes is strongly 
associated with increased susceptibility 

[17]and severity of infection.  According to 
[4]studies by Kiran et al  SRP as a stand 

alone therapy is very effective in diabetic 
patients. Magnusson et al reported that 
the concentration of tetracycline within 
the periodontal pocket is much higher 
than that achieved by systemic therapy. 

[23]Another study by Sasaki  et al reported 
that the by administering tetracycline the 
production of procollagen increased in 
the periodontal ligament fibroblasts of 

[24]diabetic mice. Pradeep AR  at al also 
showed in a study, that locally deliverd of 
1% Alandronate gel lead to a significant 
Pocket depth reduction along with gain in 
CAL. Also the LDD sites showed better 
bone fill as compared to placebo sites.
LDD systemshowever release the drug at 
the specific site at which they are placed 
and there are no means to retain its 
therapeutic levels for prolonged periods 
of time. The repetitive use of LDD 
therefore has been advised to achieve 
better control of the disease as evidenced 
by the improvement of periodontal 
parameters viz reduced bleeding , gain in 
clinical attachment level and reduction in 
plaque index score.
From the results of this study, it can be 
seen that on the test site, the treatment of 
periodontal pockets treated with 
Periocol® TC and SRP, provides a 
significant improvement in periodontal 
parameters such as bleeding on probing, 
probing pocket depth and clinical 
attachment level when compared with 
control site. At the experimental site, the 
improvement in probing depth was 6 
mm, from baseline to 3mm (50%) at site-
A and 4 mm (33%) at site-B 6 weeks post 
operatively. The gain in Clinical 
attachment level at experimental site-A, 
3mm(42%) was compliant with studies 
conducted by Jeffcoat et al., Staboltz et 

[25], [26], [27], [28], [29]al. and Grisi et al  At control 
site-B ,improvement in pocket probing 
depth, gain in Clinical attachment 
level(2mm) were in accordance with 
studies conducted by Pihlstrom et al., 

[30], [31], [32]Kaldahl et al. and Ramfjord et al.  
There was a 1-2 mm of clinical recession 
in the surgical sites due to marginal bone 
resorption.

response, whether through AGE or 
bacterial accumulation, respectively, 
l e a d i n g  t o  t h e  p r o d u c t i o n  o f  
inflammatory mediators which cause 
hard and soft tissue destruction. (Figure-
4).
Some authors, have speculated that AGE 
accumulations in the gingival tissue lead 
to increased vascular permeability, 
greater breakdown of collagen fibres, and 
accelerated destruction of both non 
mineralized connective tissue and 

[18]bone.
The oral cavity is inhabited by millions of 
microorganisms which cannot be 
completely eliminated. Hence anti-
infective agents in the form of certain 
broad spectrum antimicrobial agents, are 
added as an adjunct to SRP. Such 
intrapocket devices can be non- 
degradable (first generation) and 
degradable devices (second generation). 
With Non degradable devices, the 
therapist controls the device removal and 
therefore has greater control over the 
time of exposure of the pocket 
environment to the drugThe rationale 
behind local drug delivery is that such 
local agents can theoretically reduce the 
remaining subgingival microorganisms 
especially from inaccessible areas after 
SRP. Mechanotherapy alone even though 
disrupts the biofim but fails to prevent the 
recolonization of the subgingival 
environment. Almost immediately after 
SRP, bacteria left behind begin to 
repopulate the subgingival environment 
to form a new biofilm which can be 
controlled by LDD.

[19]Observations by Goodson et al  
demonstrated that hollow tetracycline 
filled fibres placed in the gingival sulcus 
have a significant effect both on the 
periodontal microorganisms and clinical 
manifestation of disease. Tetracycline is 
known to inhibit the production of 
Matrixmetalloproteinases (MMPs) by 
inhibiting protein synthesis. It binds 
primarily to the 30S subunits of the 
bacterial ribosomes, and appears to 
prevent access of aminoacyl tRNA to the 
acceptor site on the mRNA-ribosome 

[20]complex.
Additionally the high local tetracycline 
concentration favours adsorption on the 
cemental surface forming a pool from 
which it is gradually released even after 

[21]removal or dissolution of the fiber.  The 
high concentationsuppresses microflora 
for a long time and provides a barrier to 

[22]their entry.  Tetracycline inhibits 

debridement was lost.The gingival scores 
gradually decreased in time in both 
experimental and control group. (PI- 1.9 
Fair to 0.8 good) The results indicate that 
the periodontal condition was stable and 
maintainable

Discussion
Dental plaque is the primary etiologic 
factor for periodontal disease. It is 
composed of microbial biofilms which 
are difficult to treat by mechanotherapy 
alone as they can not be easily 

[14]disrupted.  Effective SRP is hampered if 
periodontal pockets are deep, with root 

[15]concavities or furcation involvement.  
T i s s u e  i n v a s i v e  b a c t e r i a  
furthercomplicate the situation. Presence 
of a systemic condition may pose as a 
challenge to the pre existing

State viz- Diabetes mellitus.
Diabetes mellitus in itself does not cause 
gingival or periodontal inflammation 
rather it makes the tissue highly 
susceptible to local factors leading to 
progressive bone loss and delayed 
healing following surgery and otherwise 
too. Diabetics often present with severe 
gingivitis, deep periodontal pockets, 
periodontal abcesses and poor oral 

[16]hygiene.  Recent studies suggest that 
uncontrolled or poorly controlled 
diabetes is strongly associated with 
increased susceptibility and severity of 

[17]infection.  In patients with periodontal 
disease, chronic low-level systemic 
exposure to periodontal microorganisms 
may exist, leading to significant changes 
in plasma levels of cytokines and 
hormones. The diseased periodontal 
tissue may serve as an endocrine-like 
source of inflammatory mediators. 
Additionally Hyperglycemia results in 
the formation of AGEs which further 
make endothelial cells and monocytes 
suseptible to the production of 
proinflammatory cytokines. Both 
Diabetes and chronic periodontal disease 
therefore induce an inflammatory 

Figure 4
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treatment of periodontitis.Clinical 
resu l t s .  J  Cl in  Per iodonto l .  
1998;25:953–8. 
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Yadav A, Singh Y.Clinical evaluation 
of the efficacy of two commercially 
available Controlled release drugs 
chlorhexidine gel (chlosite)TM and 
tetracycline fibers (periodontal plus 
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chronic periodontitis.European 
journal of dentistry2014: 3 : 39-45.

12. Actisite package insert (Alza 
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drugs due to their antimicrobial effect. 
Surgical intervention may be required in 
cases where scrupulous SRP by a closed 
approach is difficult such as-root 
furcations, roots with concavities, ridges, 
grooves, inaccessible areas or cases of 
refractory periodontitis which are 
unresponsive to other treatment. Out of 
the various LDDs available tetracycline 
offers the most suitable properties ideally 
suited for periodontal disease. Placement 
of the drug through fibres help in 
retaining the medicament for long 
enough, to ensure an efficacious result. 
Hence to conclude, the results of this 
study bring out a very important fact that 
many periodontal cases can be managed 
by non surgical therapy.
It is advisable that first a non-surgical 
therapy be instituted, and the results 
evaluated after an adequate interval , 
following which a surgical option be 
planned in non-responsive cases. The 
clinician should customize the treatment 
option for each patient by integrating the 
various treatment options available. This 
would provide each individual with the 
best possible option.
Hence it can be proposed that LDD can be 
used as a monotherapy following SRP. It 
has been found to be very effective in 
r educ ing  s igns  o f  pe r iodon ta l  
inflammation such as - bleeding on 
probing ,reduction in probing depth , 
redness and loss of clinical attachment.
To conclude, SRP effecively controls 
early to moderate perodontitis. Most of 
cases of periodontal diseases can be 
handled non-surgically using both 
improved instruments for better access, 
as well  as using antimicrobial  
agents.This may be followed by surgical 
intervention , if necessary. Although all 
sites treated necessarily do not , resolve 
completely, the majority do. This would 
then leave a minority of sites requiring 
more aggressive treatment which would 
include locally delivered antimicrobials 
because of the infective nature of the 
disease. It would seem that the 
tetracyclines afford a unique set of 
pharmacological properties that are 
ideally suited for the management of 
periodontal disease.
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