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To observe and analyze the therapeutic efficacy of minocycline hydrochloride ointment in the treatment of 
initial peri-implant inflammation, a total of 180 patients with initial peri-implant inflammation and treated 
at the Sichuan Academy of Medical Sciences and Sichuan Provincial People’s Hospital were enrolled. The 
patients were divided into the control group and the research group, with 90 patients in each group. Of 
those, patients in the research group were applied with minocycline hydrochloride ointment, while 10 % of 
iodine was placed around the teeth in patients of the control group. The therapeutic outcome was observed 
and compared between these groups. Comparison of the plaque index of both groups after treatment 
indicated that the outcome of the research group was better than that of the control group (P<0.05). The 
probing depth and sulcus bleeding index of the research group was significantly superior than that of 
the control group (P<0.05). Application of minocycline hydrochloride ointment in the treatment of initial  
peri-implant inflammation could significantly improve the therapeutic outcome. 
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Peri-implant inflammation, a reversible inflammation 
that occurs in the soft tissue surrounding an oral implant, 
is characterized by redness and swelling of the mucosa, 
bleeding on probe and even pyorrhea. At present, it is 

generally believed that the main factors of peri-implant 
inflammation are closely related to the bacteria on the 
implant[1,2]. That is, due to poor oral hygiene, plaques 
were piled up around the implant and inflammatory 
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response was stimulated. In addition, certain risk factors 
of peri-implant diseases would also increase the risk of 
developing this disease. Peri-implant inflammation is 
a key factor affecting the success rate of oral implant 
restoration, so it is very important to actively prevent 
the occurrence of peri-implant inflammation. Peri-
implant inflammation (fig. 1) is a general term for the 
pathological state of the implant and surrounding tissues. 
Studies have shown that peri-implant inflammation is 
similar to periodontitis subgingival plaque and there 
is a close association between the implants and the 
history of periodontitis[3,4]. If the patient has a history of 
periodontitis, the chance of peri-implant inflammation 
will be significantly increased after 5 y. Also, patients 
with deep periodontal pockets will have a higher 
chance of peri-implant inflammation. Therefore, it 
is very important to use active and effective drugs to 
treat initial peri-implant inflammation. This study was 
conducted to observe the effect and mechanisms of 
action of minocycline hydrochloride ointment in the 
treatment of initial peri-implant inflammation. 

A total of 180 patients with initial peri-implant 
inflammation and treated at the Sichuan Provincial 
People’s Hospital from August 2015 to June 2018 
were enrolled. The inclusion criteria were, all those 
with implant restoration for more than 6 mo and were 
diagnosed as peri-implant implantation at reexamination 
(fig. 2). Those with no loose implants, the sulcus bleeding 
index was 1 or above, the periodontal probing depth 
was 4 mm or above, or with a situation of suppuration 
sinus[5,6]. X-rays of the bone-transparent area in the 
implant are necessary and there should be no systemic 
disease as well as no antibiotic treatment measures 
were introduced during the past 3 mo before the study. 
The exclusion criteria were, pregnant women, lactating 
women, those allergic to tetracyclines and patients 
with mental disorders. The formal informed consent 
was obtained from the patients and their families. The 
study was approved by the Hospital Ethics Association. 

Patients were randomized into the research group and 
the control group with 90 patients in each group. Of 
those, there were 45 male and 45 female patients in the 
control group with a total of 102 implants. The average 
age of the control group was 56.9±3.2 y, ranging from 
39-78 y. There were 48 male and 42 female patients 
in the research group, with a total of 108 implants. 
The average age of the research group was 55.7±3.8 y, 
ranging from 42-76 y. Data obtained from both groups 
were comparable. Different therapeutic regimens were 
given to patients in both groups, patients in the research 
group were treated with minocycline hydrochloride 
ointment, while 10 % of iodine was placed around the 
teeth in patients of the control group. The periodontal 
plaque of the implants was removed in control 
group patients before drug administration and rinsed 
with saline following the standard procedure. The 
periodontal pockets were filled with 10 % iodine and 
placed periodontally once a week. Drinking water and 
gargle should be avoided within the first 30 min after 
taking the medicine and patients were allowed to eat 
after 1 h. Patients in the research group were treated 
with minocycline hydrochloride ointment (Japan New 
Era Co., Ltd., National Pharmaceutical Standard: 
20100244) once a week. Minocycline hydrochloride 
ointment was slowly injected into the periodontal 
pocket to surround the implant until it overflowed. The 
other treatments were the same as the control group and 
both groups were treated continuously for 4 w. After 
treatment, the plaque index (PLI), the sulcus bleeding 
index (SBI) and the probing depth (PD) of both groups 
were determined and compared. Among those, PLI 
scoring was as follows, 0 points- sterile spot, 1 point- 
if a plaque could be observed on gentle tapping the 
implant surface with the tip of a plastic probe, 2 points- 
if a plaque can be directly seen with naked eye and  
3 points- if there is a large plaque[7]. The PD is determined 
by applying the plastic probe with about 20 g force to 
estimate the distance from the gingival margin to the 
periodontal pocket. The SBI was evaluated as follows, 

 
Fig. 1: Peri-implant inflammation

 
Fig. 2: The image of a patient
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apply the probe along the implant margin with about 
20 g force, 0 points means no bleeding, 1 point means 
punctate bleeding while probing and 2 points means 
bleeding on probing presented as linear, 3 points means 
severe bleeding on probing. Statistical analysis was 
performed using SPSS21.0. All quantitative data were 
expressed in the form of mean±standard deviation, 
and comparisons were made with t-test. Enumeration 
data were expressed in the form of natural number (n) 
+ percent (%) and comparisons were made with chi-
square test. P<0.05 represented that the intergroup 
difference was of statistically significance.  As shown 
in Table 1, there was no significant difference in 
the number of plaques between both groups before 
treatment, but after different therapeutic methods were 
adopted, the number of plaques of the research group 
was significantly less than that of the control group 
(P<0.05). After 4 w of treatment, the number of plaques 
in both groups were increased, but were significantly 
different from those before treatment (P<0.05). As 
shown in Table 2, there was no significant difference in 
the PD between both groups before treatment, but the 
PD of the research group at various therapeutic periods 
were significantly less than that of the control group 
(P<0.05). After 4 w of treatment, the PD in both groups 
had gained ascendency, which were significantly 
different from those before treatment (P<0.05). As 
shown in Table 3, there was no significant difference 

in the SBI between both groups before treatment. But 
the SBI of the research group at various therapeutic 
periods was significantly decreased than that of the 
control group (P<0.05). After 4 w of treatment, the 
SBI in both groups had gained ascendency, which were 
still significantly different from those before treatment 
(P<0.05). A case of bleeding on probing was shown in 
fig. 3. 

Peri-implant inflammation is a major complication 
in the course of implant treatment, which is closely 
related to the patient’s poor oral hygiene and poor 
oral habits. Mainly caused by the failure of synostosis 
induced by infection, peri-implant inflammation is 
characterized by mucosal inflammatory hyperplasia, 
abscess and fistula around the implant. The progression 
of inflammation can cause bone loss around the implant 
and eventually lead to implant failure[7,8]. Timely and 
effective treatment of peri-implant inflammation is 
an important guarantee for improving patients’ life 
quality. Minocycline hydrochloride ointment can 
exert a high affinity to bone tissue, actively inhibit 
collagenase activity and reduce the degree of damage 
to periodontal tissues, thus promoting periodontal 
tissue regeneration[9-13]. The underlying mechanism 
is to inhibit the bacterial protein synthesis and exert 
antibacterial effects against staphylococcal, Escherichia 
coli and the gram-negative bacteria in the subgingival 
plaque, thus leading to favorable improvement on the 
various symptoms of periodontitis. Minocycline is a 
semi-synthetic tetracycline with a longer lasting, broad 
spectrum antibacterial activity that can penetrate well. 
Moreover, the ointment can slowly release minocycline 
in to the periodontal pocket. In the presence of water, 
the ointment will harden and produce a film-like 
substance, so that the local drug concentration could be 
maintained at high level for 5 d to 1 w. Therefore, the 
application of minocycline hydrochloride ointment can 
significantly improve the function by fully exerting the 

Time Research group
(n=90)

Control group
(n=90) t P

Before 
treatment 2.68±0.55 2.69±0.47 0.72  > 0.05

2 w after 
treatment 1.68±0.30 2.04±0.56 4.28  < 0.05

3 w after 
treatment 1.45±0.23 1.67±0.58 4.68  < 0.05

4 w after 
treatment 2.02±0.21 2.18±0.50 5.06  > 0.05

TABLE 1: COMPARISON OF THE NUMBER OF 
PLAQUES BETWEEN BOTH GROUPS

Time Research group
(n=90)

Control group
(n=90) t P

Before 
treatment 4.10±0.52 4.16±0.40 0.66  > 0.05

2 w after 
treatment 3.12±0.28 3.69±0.51 5.60  < 0.05

3 w after 
treatment 2.78±0.19 3.26±0.49 5.07  < 0.05

4 w after 
treatment 3.62±0.22 3.79±0.50 4.23  > 0.05

TABLE 2: COMPARISON OF THE PROBING DEPTH 
BETWEEN BOTH GROUPS BEFORE AND AFTER 
TREATMENT

Time
Research 

group
(n=90)

Control 
group
(n=90)

t P

Before treatment 4.39±0.46 4.28±0.22 0.59  > 0.05
2 w after 
treatment 1.59±0.27 3.48±0.36 4.30  < 0.05

3 w after 
treatment 1.42±0.18 3.17±0.57 6.08  < 0.05

4 w after 
treatment 1.95±0.22 3.72±0.50 4.23  > 0.05

TABLE 3: COMPARISON OF THE SULCUS 
BLEEDING INDEX BETWEEN BOTH GROUPS 
BEFORE AND AFTER TREATMENT
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therapeutic effects[14-16]. 

Results from this study showed that the improvement 
of PLI, PD and SBI of the research group after 
treatment was significantly superior than that of the 
control group (P<0.05), which is consistent with 
previous reports. In conclusion, during the treatment 
of early peri-implantitis, minocycline hydrochloride 
ointment could be used to improve the treatment 
outcome and promote good recovery of patients. Peri-
implantitis is a key factor affecting the success rate 
of dental implant repair, so it is very important to 
actively prevent the occurrence of peri-implantitis. The 
reason why minocycline hydrochloride ointment could 
achieve sound therapeutic effect for peri-implantitis is 
that the minocycline hydrochloride could exert high 
affinity to bone tissue, and actively inhibit the activity 
of collagenase, reduce the degree of destruction of 
periodontal tissue, and then promote the regeneration 
of periodontal tissue. In addition, minocycline, a semi-
synthetic tetracycline, could exert longer lasting broad 
spectrum antibacterial activity with high penetration, 
which significantly enhances the therapeutic effect. 
The application of minocycline hydrochloride in the 
treatment of peri-implantitis has good applicability, and 
larger studies are needed to support the clinical efficacy 
of minocycline ointment. 
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Fig. 3: A case of bleeding on probing in a patient with 
peri-implant inflammation (probing depth 4-5 mm)


