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ABSTRACT  

 

The clinical effect of locally delivered minocycline associated with the flap 

surgery for treatment of chronic advanced periodontitis: a split mouth design 

 

 

Dong-yeol Jung, D.D.S. 

Department of Dentistry 

The Graduate School, Yonsei University 

(Directed by Prof. Chang-Sung Kim, D.D.S., M.S.D., PhD.) 

 

 

The purpose of the present study was to determine the effectiveness of adjunctive 

application of locally delivered minocycline ointment associated with the flap surgery for 

the treatment of patients with chronic advanced periodontitis. 

A total of twenty patients with chronic advanced periodontitis were treated in a split 

mouth design study to either adjunctive application of locally delivered minocycline 

ointment associated with flap surgery (test) or only flap surgery (control), and additional 

application was performed at 3 months post operation. Clinical evaluation of plaque 

index (PI), probing depth (PD), bleeding on probing (BOP), gingival recession (GR) and 

clinical attachment level (CAL) were conducted at baseline, 3 months and 6 months after 

treatment. 
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Clinical evaluation revealed that both groups had clinical improvement, however there 

was statistically significant reduction in PD, BOP, and significant gain of CAL in the test 

group than the control group after 6 months post–operation (p<0.05). 

Adjunctive application of locally delivered minocycline may be beneficial in the surgical 

treatment protocol of chronic advanced periodontitis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key Words: locally delivered minocycline; flap surgery; periodontitis; repeated 

application, maintenance period
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I. INTRODUCTION 

 

Chronic periodontitis is mainly initiated by the formation of a periodontal pocket by 

certain bacteria
1
. Currently, bacteria that are primarily involved in this process include 

Aggregatibacter actinomycetemcomitans, Porphyromonas gingivalis, and Tannerella 

forsythia
2-3

. The irritation of these bacteria should be primary goal in periodontal therapy 

and it includes mechanical periodontal treatment
4
 and antimicrobial therapy

5-7
.  

Several studies have found that the surgical approach results in greater improvements in 

the treatment of chronic periodontitis with periodontal pockets of more than 6 mm, 

compared to the nonsurgical approach. Lindhe et al.
8
 suggested that the surgical 

procedure gave better results in periodontal pockets of greater than 4.5 mm, especially in 

the molars than nonsurgical methods. Also, it was suggested that in the treatment of 
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periodontal pockets deeper than 6 mm, the surgical approach enabled a greater reduction 

in probing depth and greater improvements in attachment in a review of the effectiveness 

of nonsurgical versus surgical methods
9
. However, conventional flap surgery is not 

enough to completely eradicate the pathologic microbes from the infected tissues. 

So, the help of antibiotic therapy is needed, it is divided into two kinds: local and 

systemic application. Several studies have found systemic application to be effective in 

the treatment of periodontal disease
6-7

. However, side effects resulting from overdose or 

bacterial resistance have also been reported. Researches have been conducted into the 

advantages of local administration that locally antibiotics can be maintained at high 

concentrations
10

, and it is effective treatment of the bacteria associated with periodontal 

disease
11

. Among various candidates, tetracycline is used widely in periodontal 

treatment
5-6, 12-13

. The effects of tetracycline are widespread and exhibit bacteriostatic 

properties, releasing slowly by binding to the tooth surface
14

, inhibiting the activity of 

collagenase at low concentrations
15

, and thus preventing periodontal tissue destruction
16

. 

Researches have shown promising results with local application of this medication in the 

treatment of periodontal disease compared to other nonsurgical therapies only
17-21

, and 

this medication over maintenance period may improve periodontal health after treatment 

with safety 
22-24

.  

There are few, if any, reports regarding the combinatory method of surgical intervention 

associated with local minocycline (semisynthetic derivative of tetracycline) application. 

Therefore, the purpose of the present study was to determine the effectiveness of 
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adjunctive minocycline ointment to flap surgery for the treatment of patients with chronic 

advanced periodontitis, and additionally, the effect of repeated application of minocycline 

ointment during maintenance period was evaluated. 
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II. MATERIAL AND METHODS 

 

1. Patient Selection 

 

A total of twenty subjects were included in this study. All subjects were recruited from 

the department of Periodontology, National Health Insurance Corporation Ilsan Hospital 

(Ilsan, Korea) during the period from February 2010 to May 2010. The patients 

comprised 14 men and 6 women with a mean age of 51.4 years (range: 43~69 years). 

This study received approval from the Institutional Review Board, National Health 

Insurance Corporation Ilsan Hospital (reference number: Su yeon 2010-02). Written and 

informed consent was obtained from each subject before enrollment in the study.  

 

 Inclusion criteria 

patients with two or more sextants (from premolar to molar) containing two or 

more teeth with periodontal pockets of 6 mm or more accompanying bleeding 

on probing (BOP); 

 Exclusion criteria: 

   pregnant or lactating women 

         those taking drugs that can affect periodontal disease (phenytoin, cyclosporine, 

calcium channel blockers) 
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           those taking Coumadin or nonsteroidal anti-inflammatory drugs 

 patients with diabetes mellitus, smokers (except former smokers who ceased 

smoking at least 10 years ago), and those with other systemic diseases 

 those using tetracycline and those with allergies 

 those using chlorhexidine or any other mouth rinse 

 those who have experienced periodontal treatment within the last 6 months and 

taken antibiotics within the previous 3 months; 

 

   2. Clinical Assessment method 

 

 PI (plaque index): the 4-point index (0~3) was used to assess PI 
25

 

 BOP(bleeding on probing): after probing, bleeding within 10 seconds 

was graded as 1; otherwise it was graded as 0
26

  

 PD (probing depth): the distance was measured from the gingival 

margin to the base of the pocket where the tissue's resistance was felt 

on insertion of a 1-mm color-coded probe at six parts (mesial, distal, 

middle point each on buccal and lingual/palatal) on the target tooth.  

 GR(gingival recession): gingival recession was measured from the 

cementoenamel junction (CEJ) to the gingival margin, or if there 

were restorations around the CEJ, it was measured from the gingival 

margin to the margin of the restorations 
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 CAL (clinical attachment level): this was defined as gingival 

recession plus PD  

 

All indexes were measured in all six areas of the target tooth. Prior to the 

commencement of the study, the blinded investigator who was not involved in the 

treatment of the patients was trained with regard to the calibration and 

measurement of clinical parameters. He measured clinical parameters of specific 

areas in three patients, and then remeasured them in the same areas 10 minutes 

thereafter; a high degree of agreement (approx. 98%) was found between 

examinations. 

 

3. Study Design & Treatment Protocol 

 

Within the aforementioned criteria, posterior sextants containing two or more teeth with 

periodontal pockets of ≥ 6mm were selected, and treatments were performed in a split 

mouth design; the test and control groups were determined by a coin toss. 

 

 Treatment procedure (Fig. 1) 
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In an initial consultation, a periodontal clinical examination was performed on each 

patient, wherein data regarding the PI, BOP, PD, GR and CAL were recorded and oral 

hygiene instructions (OHI) were provided. Within one week after that initial consult, 

scaling and root planing (SRP) were performed on each patient's entire mouth. Four 

weeks later, all patients were retested (baseline) and two posterior sextants in which there 

were two or more teeth with periodontal pockets of ≥ 6mm accompanying BOP were 

selected; assignment of the patients to the test (open flap curettage + minocycline 

ointment) and control (open flap curettage only) groups was determined through a coin 

toss by dental hygienist (split mouth design). Minocycline ointment (Periocline, Sunstar 

Inc., Osaka, Japan) contains 10 mg of minocycline in 0.5 g ointment in disposable 

polypropylene applicator (2% minocycline HCL). The operation in both groups was 

performed in one day by the same clinician. The patients were not aware of the type of 

treatment they received.  

 

In the test group, after suturing, a syringe tip was inserted into the subgingival pocket 

until resistance was felt, and slowly pulled out (test group: injection of 1 mg of 

minocycline per site of ≥ 6mm). The sutures were removed in all patients 1 week later, 

and plaque control and OHI were performed after 1 month. The clinical tests were not 

repeated until 3 months after the surgery, along with repeated plaque control. At 3 months 

visit, minocycline ointment was administered repeatedly to all selected pockets in the test 
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group (injection of 1 mg of minocycline per site). A final clinical examination and plaque 

control was performed a further 3 months later. 

During the observation period, the use of other chemicals and antibiotics was banned, 

with the exception of mechanical oral hygiene control. 

 

4. Statistical analysis 

 

For preoperative periodontal pockets of ≥ 6mm, PI, BOP, PD, GR and CAL were 

measured at baseline, 3 and 6 months. The unpaired t-test was used to assess the degree 

of statistical significance between the control and test groups. The paired t-test was used 

to assess the degree of statistical significance between the 3 months and 6 months in the 

same group. The comparison of the changes in clinical parameters from the baseline to 6 

months between the groups was analyzed using analysis of covariance (ANCOVA) and 

post-hoc test. The data are presented as mean ± SD values, and the cutoff for statistical 

significance was set at p<0.05.
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III. RESULTS 

 

One hundred thirty eight periodontal sites were assigned to test groups and 128 sites were 

to control groups in total of twenty patients. There were no drop out cases, and no adverse 

events related to the drug were reported. 

 

1. Baseline assessment 

 

Table 1 lists the clinical data prior to surgery. At sites with periodontal pockets of ≥ 6mm, 

there were no significant differences between the test and control groups. The 

preoperative PI did not differ significantly between the two groups. However, there was a 

significant reduction in the postoperative PI between the groups, which seems to be 

attributable to improvements in oral hygiene following OHI. The postoperative PI did not 

differ significantly between the groups at 3 and 6 months (Table 1, 2). 

 

2. BOP 

 

In both groups there was a significant reduction in BOP until 6 months, compared to 

presurgery. In the control group, the preoperative BOP was 97 ± 4.80%, but this was 

reduced to 47.7 ± 16.0% at 3 months; this level was maintained to 6 months. 
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Meanwhile, in the test group, it was 97 ± 4.96% before flap surgery and 39.2 ± 14.5% 

at 3 months; the difference was statistically significant. At 6 months it was 

significantly lower in the test group than in the control group and also significantly 

lower at 6 months than at 3 months in the test group. ANCOVA revealed that the 

postoperative BOP values were significantly lower in the test group than in the 

control group (Table 2, Fig.2). 

 

3. PD 

 

After flap surgery, both groups exhibited a significant reduction in PD. Before flap 

surgery, the PD in the control group was 6.40 ± 0.33 mm, and at 3 months it was 

significantly lower, at 3.99 ± 0.41 mm. At 6 months it was slightly but not significantly 

lower compared to the 3months in the control group. Meanwhile, in the test group it 

was 6.39 ± 0.38 mm preoperatively, and at 3 months it was significantly lower, at 3.53 

± 0.46 mm. It was also significantly lower than 3 months in the control group. At 6 

months, it was showing a significant reduction when compared to 3 months in the same 

group, and again, even significantly lower than 6months in the control group. 

ANCOVA revealed that the postoperative PD was significantly lower in the test group 

than in the control group (Table 2, Fig. 3). 
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4. GR and CAL 

 

In both groups the degree of gingival recession increased significantly up to 6 months. In 

the control group, it increased significantly from 0.64 ± 0.68 mm preoperatively to 1.73 ± 

0.67 mm at 6 months. Meanwhile, in the test group, the degree of gingival recession 

increased significantly from 0.59 ± 0.62 mm preoperatively to 2.05 ± 0.80 mm at 6 

months. There was no difference between the groups at 3 and 6 months (Table 2, Fig.4), 

however, the changes from the baseline to 6 months showed significant difference 

between the two groups. 

CAL reduced significantly from the baseline to 6 months in both groups. In the control 

group, CAL reduced significantly from 7.06 ± 0.65 mm preoperatively to 5.54 ± 0.77 mm 

at 3 months. No further change was observed at 6 months. In the test group, CAL 

changed from 6.98 ± 0.71 mm preoperatively to 5.22 ± 1.01 at 3 months and slightly 

reduced at 6months. ANCOVA revealed a greater attachment gain in the test group than 

in the control group, depending on the reduction in PD (Table 2, Fig. 5). 
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IV. DISCUSSION 

 

The purpose of this study was to utilize the split-mouth design to determine the effects of 

adjunctive minocycline application to flap surgery for the treatment of chronic advanced 

periodontitis. The results showed that a greater PD reduction at 3 months was achievable 

using adjunctive minocycline application with flap surgery for the treatment of chronic 

advanced periodontitis than with surgery only. Also, greater reductions in BOP and PD at 

6 months were found with adjunctive minocycline application at 3 months after treatment 

than control group, showing that additional benefit can be obtained through the 

antibacterial effects of minocycline for periodontal treatment. 

First, it was noted that there was a significant PD reduction in the sites with baseline PD 

≥ 6mm in the test group although the PI was similar between two groups. Previous study 

evaluating the effect of nonsurgical treatment associated with local delivery of 

minocycline has reported similar results
21

. Hellström et al.
27

 also recently observed the 

effects of surgical therapy plus minocycline microsphere versus surgical therapy over a 

25 weeks period, and they reported an average PD reduction of 2.51 mm for periodontal 

pockets of more than 5 mm at baseline in the test group and 2.18 mm in the control group. 

Interestingly, in the present study, the mean PD reductions at 6 months in the test and 

control groups were 3.34 and 2.68 mm, respectively (p < 0.05). This difference of PD 

reduction seems to be resulted from the type of patients in Hellström’s study. Although 
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smokers were reported to respond poor to periodontal treatment compared to non smokers 

28-29
, Hellstöm included smokers while our study did not. After all, our results are in line 

with the previous studies suggesting that flap surgery plus application of minocycline 

ointment seems to be more effective in the PD reduction than surgery alone.  

 

We applied additional minocycline ointment at 3 months, and the results suggest that 

repeated application of minocycline ointment to the periodontal tissue has a beneficial 

effect. After subgingival debridement, 120-240 days are required for recolonization of 

subgingival plaque in deep pockets 
30

. It was suggested that levels of T. forsythia,  

Fusobacterium nucleatum, P. gingivalis, and Treponema denticola decreased significantly 

until 3 months, but increased gradually in the 3 months thereafter in deep pockets of 6 

mm or more
31

. In addition, analysis of the relationship between the subgingival plaque 

profile and changes in the attachment level during the maintenance period after 

periodontal treatment (i.e., comparison of findings at 3 and 12 months after treatment) 

revealed that where an attachment gain of 2 mm was achieved, there was a concomitant 

reduction in the number of bacteria species at 12 months. Conversely, there was an 

increase in the levels of subgingival bacteria especially of red and orange complexes, 

where there was loss of attachment greater than 2 mm
31

.  

There are several studies which evaluated the effect of repeated application of 

minocycline associated with non-surgical treatments. Meinberg et al.
32

  performed SRP 

associated with the application of minocycline microspheres, and repeated application at 
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1, 3, and 6 months after treatment. van Steenberghe et al.
24

  also evaluated the effect of 

minocycline application associated with SRP, and repeatedly applied minocycline 

microsphere at 2 weeks, 1, 3, 6, 9 and 12 months during the maintenance period. Both 

studies reported significantly greater reduction of PD compared to control group. In our 

study, there was a significantly greater decrease in BOP at 6 months as well as the 

substantial reduction of PD in the test group. These results can be attributed to the effect 

of adjunctive minocycline application at 3 months. Since we did not analyze the 

subgingival bacteria profile after treatment, we cannot confirm that adjunctive 

minocycline application during maintenance period resulted in the prevention of bacterial 

recolonization and improvement of periodontal health as a result of reduced numbers of 

bacteria. However, its effects can be presumed on the basis of the findings of the 

aforementioned studies and our own. 

Of further interest is that gingival recession was greater in the test group than in the 

control group showing that the changes from the baseline to 6 months was statistically 

significant between the groups. This finding is similar to that of Hellström et al.
27

, and is 

likely to be due to shrinkage of the gingival tissue as a result of the elimination of 

inflammation through adjunctive minocycline application. 
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V.  CONCLUSION 

 

Adjunctive application of locally delivered minocycline during the flap surgery or in the 

maintenance phase for treatment of chronic advanced periodontitis seems to enhance the 

beneficial effect of surgical therapy by reducing PD, BOP and gaining CAL.  
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TABLES 

 

Table 1. Demographic and Baseline Characteristics of All Patients. 

 Control Test p 

Male/female (n) 14/6 14/6  

Age (years), mean (range) 51.4 (43~69) 

Number of sites 182 188 0.79 

PI
*
 1.37 ± 0.37 1.40 ± 0.40 0.84 

BOP (%)
*
 97 ± 4.9 97 ± 5.0 0.82 

PD (mm)
*
 6.40 ± 0.33 6.39 ± 0.38 0.89 

GR (mm)
*
 0.64 ± 0.68 0.59 ± 0.62 0.83 

CAL (mm)
*
 7.06 ± 0.65 6.98 ± 0.71 0.74 

* 
Sites with probing depth ≥ 6 mm at baseline. 

n, number of patients; PI, Plaque index; BOP, bleeding on probing; PD, probing depth; GR, 

gingival recession; CAL, clinical attachment level. 
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Table2. Clinical data (mean ± SD values) at different time points: pretreatment 

(baseline), and at 3 and 6 months postoperatively. 

  Baseline 3 months 6 months 

PI 
Test (n = 188 sites) 1.40 ± 0.40 0.86 ± 0.30* 0.89 ± 0.30* 

Control (n = 182sites) 1.37 ± 0.37 0.86 ± 0.26* 0.93 ± 0.33* 

BOP 

(%) 

Test (n = 188 sites) 97 ± 4.96 39.2 ± 14.5* 19.4 ± 16.3*
†‡§

 

Control (n = 182 sites) 97 ± 4.80 47.7 ± 16.00* 46.7 ± 19.81* 

PD 

(mm) 

Test (n = 188 sites) 6.39 ± 0.38 3.53 ± 0.46*
†
 3.05 ± 0.35*

†‡§
 

Control (n = 182 sites) 6.40 ± 0.33 3.99 ± 0.41* 3.78 ± 0.39* 

GR 

(mm) 

Test (n = 188 sites) 0.59 ± 0.62 1.67 ± 0.80* 2.05 ± 0.80*
§
 

Control (n =182 sites) 0.64 ± 0.68 1.54 ± 0.67* 1.73 ± 0.67* 

CAL 

(mm) 

Test (n = 188 sites) 6.98 ± 0.71 5.22 ± 1.01* 5.10 ± 0.92*
§
 

Control (n = 182sites) 7.06 ± 0.65 5.54 ± 0.77* 5.51 ± 0.78* 

＊
Significant difference compared to baseline (p<0.05) 

†
Significant difference compared to the control group (p<0.05) 

‡
Significant difference after 6 months, compared to 3 months (p<0.05) 

§
Significant difference in the test group compared to the control group after 6 months (p<0.05) 

n, number of sites with probing depth ≥ 6 mm at baseline ; PI, plaque index; BOP, bleeding on 

probing; PD, probing depth; GR, gingival recession; CAL, clinical attachment level. 
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FIGURES 

 

Figure1.  Experimental design. 

 

 



26 

 

 

 

Figure2.  Bleeding on probing (%) at different time points. * Significant difference 

compared between the test and control groups (p < 0.05) 
§ 

Significant difference 

in the test group compared to the control group after 6 months (p < 0.05). 
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Figure 3.  Probing depth (mm) at different time points. * Significant difference 

compared between the test and control groups (p < 0.05). 
§ 

Significant difference 

in the test group compared to the control group after 6 months (p < 0.05) 
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Figure.4. Gingival recession (mm) at different time points. 
§ 
Significant difference in 

the test group compared to the control group after 6 months (p < 0.05) 

 

 

 

 

 

 

 

 

 



29 

 

 

 

Figure. 5. Clinical attachment level (mm) at different time points. 
§ 
Significant 

difference in the test group compared to the control group after 6 months (p < 

0.05) 
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국문 요약 

 

심도의 만성치주염의 치료를 위한 외과적 술식시 미노사이 

클린의 국소적 도포의 임상적 효과: a split mouth design 

 

<지도교수 김 창 성> 

연세대학교 대학원 치의학과 

정동열 

 

본 연구의 목적은 심도의 만성 치주염 환자의 치료를 위해서 외과적 치료법에 

부가적으로 미노사이클린 연고를 국소 송달한 경우의 효과를 알아보고자 함이다. 

심도의 만성 치주염을 가진 총 20 명의 환자를 대상으로 split mouth design 하에 

실험군에는 치은박리 소파술 직 후 미노사이클린 연고를 부가적으로 도포, 

대조군에는 치은박리 소파술만 시행하였다. 그리고 3 개월 후에 실험군에는 

부가적으로 미노사이클린 연고를 도포하였다. 술 전, 치료 후 3 개월, 6 개월에 

plaque index(PI), probing depth(PD), bleeding on probing(BOP), gingival recession(GR) 

and clinical attachment level(CAL)을 포함한 임상적 평가를 시행하였다. 

수술 6 개월 후에 두군 모두 임상적으로 향상되었으나 실험군에서 대조군과 비교 

시, PD, BOP, CAL 측면에서 통계적으로 의미 있는 개선을 보였다(p<0.05). 
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따라서 외과적 치료법에 부가적으로 미노사이클린을 국소 송달한 방법은 심도의 

만성 치주염의 치료에 이로운 효과를 가지는 것으로 보인다. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

핵심되는 말: 국소송달, 미노사이클린 연고, 치은박리 소파술, 임상적 평가, 

만성치주염 


