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ABSTRACT

The objective of this retrospective clinical study was to provide evidence supporting the adjunctive local
application of doxycycline solution or minocycline ointment, in conjunction with drainage, for the treatment of
acute periodontal abscesses. The study included 63 patients who had received treatment for acute periodontal
abscesses through drainage supplemented with 1 of 3 types of adjunctive medications during their initial visit
(visit 1; baseline): 1) saline irrigation (the control group), 2) 2% minocycline ointment (the TM group), or 3) 300
mg/mL doxycycline irrigation (the TD group). The same adjunctive medication was administered at visit 2, which
took place 1 week after visit 1. Probing depth (PD), bleeding on probing (BOP), plaque index, gingival recession,
clinical attachment level, and tooth mobility were clinically evaluated at visits 1, 2, and a third visit (visit 3; 4
weeks after visit 1). Statistical significance was considered to be indicated by P values <0.05. By visit 3, all
clinical indices and tooth mobility had significantly decreased in each group. At this visit, PD and BOP on the
abscess side were significantly lower in the TM and TD groups compared to the control group. The TD group
showed a significantly greater improvement than the TM group, with mean PD reductions of 1.09 mm in the
control group, 1.88 mm in the TM group, and 2.88 mm in the TD group. Similarly, mean BOP reductions were
45% in the control group, 73.02% in the TM group, and 95.45% in the TD group. Local and adjunctive
administration of doxycycline and minocycline in combination with drainage exhibited clinical advantages over
drainage alone in improving PD and BOP. Notably, a doxycycline solution of 300 mg/mL was more effective
than a 2% minocycline ointment.
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Introduction

Acute periodontal abscess with rapid destruction of periodontal tissues is accompanied by pus discharge, gingival
edema, pain on palpation, purulent exudate, and an increased depth of the periodontal pocket [1-3]. Additionally,
the sudden loss of periodontal attachments, vertical destruction of the alveolar bone, and worsening of furcation
involvement may produce heightened sensitivity to percussion and increased tooth mobility, potentially leading
to tooth loss [4]. This condition accounts for roughly 10% of dental emergencies, making it the third most common
after dentoalveolar abscess and pericoronitis [2]. A long-term study found that 53% of patients who had undergone
periodic checkups over a 7-year period continued to be affected by this disease [5].

An acute periodontal abscess can appear at a site with a pre-existing pathological deep periodontal pocket or at a
healthy site without prior lesions. In the former case, the pressure in the periodontal pocket increases because of
the accumulation of purulent exudate as the entrance of the pocket becomes blocked, which may be associated

© Journal of Orthodontic and Periodontal Biomaterials Research


https://galaxypub.co/
https://doi.org/10.51847/gHZDzZwN47

Meyer and Schmid, Clinical Outcomes of Local Minocycline and Doxycycline Therapy in Acute Periodontal Abscess
Management: A Retrospective Study

with inappropriate periodontal treatment or superinfection due to systemic antibiotic use. The latter involves the
introduction of foreign materials into the healthy gingival sulcus or dysplasia of 1 or more roots. Patients with
periodontitis who do not receive appropriate treatment exhibit significant vulnerability to periodontal abscesses.
The lesions in these patients typically contain periodontal pathogens such as Porphyromonas gingivalis,
Tannerella forsythia, and Treponema denticola [6].

Numerous studies have assessed the effectiveness of pharmacologically reducing bacterial pathogen activity as a
supplement to traditional inflammation relief methods such as drainage, surgery, or tooth extraction. Some of
these studies have employed systemic or local antibiotics without any mechanical intervention [5, 7]. While the
use of systemic antibiotics has been demonstrated effective, ongoing limitations and concerns exist regarding
potential superinfection and the lack of evidence supporting the choice of antibiotics [5, 7]. Consequently, most
studies suggest prescribing systemic antibiotics to patients with periodontal abscesses only when systemic
symptoms are present [4, 5].

The local application of antibiotics appears to be both advantageous and safer than systemic administration, with
many antibiotics from the tetracycline family gaining widespread use [8-11]. Both minocycline and doxycycline
not only have antibacterial properties but also exhibit additional functions, such as anti-inflammatory activity and
resistance to alveolar bone resorption. These attributes have led clinicians to predict their efficacy in treating
periodontal abscesses [12, 13].

The efficacy of local antibiotics in treating chronic periodontitis has been evaluated [14, 15]. A recent systematic
review concluded that the sustained release of minocycline or doxycycline is superior to mechanical debridement
alone for periodontal pocket depth reduction [16]. Numerous studies have involved the administration of
tetracycline solutions of varying concentrations in patients with chronic periodontitis [17, 18]. Beyond chronic
periodontitis, the local application of minocycline has been shown to be effective in treating acute periodontal
abscesses [6]. However, few studies have directly compared the impacts of locally applied tetracycline antibiotics
on periodontal abscesses.

The objective of this study was to evaluate the effectiveness of locally administered doxycycline or minocycline,
in conjunction with surgical drainage, in the treatment of periodontal abscesses.

Materials and Methods

Study design and population

This retrospective case series involved patients who underwent treatment for acute periodontal abscess between
January 1, 2019 and December 31, 2020 at a local dental clinic (Dr. Care’s Dental Clinic, Incheon, Korea). All
treatments were performed by a single periodontist (D.Y.J.). Of the 83 patients treated for acute periodontal
abscess, 63 met the eligibility criteria. This group comprised 33 men and 30 women, with a mean age of 46.2
years (mean ages of 42.1 and 50.3 years for men and women, respectively). The patients were divided into 3
groups according to the type of treatment they received: 1) Control group (n=20): saline irrigation alone after
drainage; 2) TM group (n=21): saline irrigation after drainage + minocycline ointment application; and 3) TD
group (n=22): saline irrigation after drainage + doxycycline solution irrigation.

All data were collected with the approval of the Human Subject Ethics Institutional Review Board at Yonsei
University Dental Hospital (approval No.: 2-2021-0032). This manuscript was prepared in accordance with the
Strengthening the Reporting of Observational Studies in Epidemiology guidelines.

Inclusion and exclusion criteria

Inclusion criteria

The inclusion criteria were: 1) Normal body temperature (36.4°C—36.7°C); 2) A first or second maxillary or
mandibular molar with acute pain; 3) A periodontal pocket depth >6 mm; 4) Pus formation; 5) Alveolar bone loss
on a periapical radiograph; and 6) A clinically detectable ovoid swelling in the buccal or lingual gingiva indicative
of an acute periodontal abscess [1, 19].

Exclusion criteria
The exclusion criteria included: 1) Use of medications that may induce the signs or symptoms of periodontal
disease (e.g., calcium channel blockers, phenytoin, cyclosporine, warfarin, acetylsalicylic acid, or clopidogrel);
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2) Presence of uncontrolled hypertension, diabetes, or heart disease; 3) Current smoker or ex-smoker for <10
years; 4) Pregnant or lactating; 5) History of allergic reaction to antibiotics in the tetracycline family; 6) Abscess-
like lesions caused by factors other than possible periodontal pathogens (i.e., foreign body impaction, endodontic
origin, tooth crack, or root fracture); 7) Abscess extending to the adjacent teeth; 8) Antibiotics administered within
1 month before or after the treatment or anti-inflammatory drugs administered post-treatment; 9) Cervical
lymphadenitis after treatment; and 10) Difference in prescribed medications between the first and second visits.

Treatment procedure
All patients underwent treatment following a clinical protocol established at a local clinic [1]. A single seasoned
periodontist, D.Y.J., carried out all procedures outlined below (Figure 1).

Diagnosis of acute periodontal abscess
Clinical assessment
Drainage/full mouth supragingival scaling

Visit 1 (baseline)
Control ™ ™
Y Y
Saline irrigation 2% minocycline ointment 300 mg/mL doxycycline solution
Visit 2 (1 wk)
Y Y Y
Clinical assessment Clinical assessment Clinical assessment
Subgingival instrumentation Subgingival instrumentation Subgingival instrumentation
Saline irrigation 2% minocycline ointment 300 mg/mL doxycycline solution

Visit 3 (4 wks)
Y

Clinical assessment and plaque control

Figure 1. Treatment protocol. Control: saline irrigation alone after drainage, TM: saline irrigation after
drainage + minocycline ointment application, TD: saline irrigation after drainage + doxycycline solution
irrigation.

At the initial appointment (visit 1), after clinical and radiographic examinations, the abscess site was drained
through the periodontal pocket under local anesthesia with 2% lidocaine containing epinephrine at a 1:100,000
ratio (Huons, Seoul, Korea). Supragingival calculus was removed using an ultrasonic scaler and a hand instrument.
Following detailed explanations of the treatments, patients were instructed to select their preferred therapeutic
modality.

e  For the control group, the periodontal pocket was irrigated with normal saline at room temperature (15°C—
25°C) for 5 minutes.

e For the TM group, after irrigation of the periodontal pocket with normal saline, a 2% minocycline ointment
was applied. Any ointment that overflowed onto the gingival margins was subsequently removed.

e For the TD group, a 300 mg/mL solution of doxycycline was prepared by dissolving the powder from a
doxycycline capsule (100 mg of doxycycline per capsule) in normal saline at 40°C using a water bath. The
chosen concentration was based on findings from previous studies, which reported the use of up to 40%
hydroxypropyl methylcellulose doxycycline [17, 20, 21]. This solution was then applied to the periodontal
pocket for 5 minutes, after which it was irrigated with normal saline.

At visit 2, which took place 1 week after visit 1, a clinical examination was conducted and full-mouth root planing
was performed, with local anesthesia administered if required. The abscess sites were then treated repeatedly,
following the assigned treatment protocol [22]. At visit 3 (4 weeks after visit 1), a clinical examination was
performed, and plaque control measures were implemented.

e
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Outcome variables

The primary outcome was probing depth (PD). We also considered several secondary outcomes, which included
various clinical parameters such as bleeding on probing (BOP), plaque index (PI), gingival recession (GR), clinical
attachment level (CAL), and tooth mobility as represented by the Periotest value (PTV; Periotest M;
Medizintechnik Gulden, Modautal, Germany).

Outcome measurements
Clinical parameters (PD, BOP, PI, GR, and CAL) were measured at 6 sites around the tooth at each visit prior to
treatment. A single examiner (D.Y.J.) measured PD and BOP. PD was measured on 6 surfaces (mesiobuccal, mid-
buccal, distobuccal, mesiolingual, mid-lingual, and distolingual) of the tooth with an approximate value of I mm
using a UNC-15 periodontal probe (Hu-Friedy, Chicago, IL, USA), as described below.
e Average PD, BOP, PI, GR, and CAL (abbreviated as avrPD, etc.): the average values of the indices measured
at the 6 sites, serving as representative values for each tooth
e  Abscess-side PD (sidePD) and BOP (sideBOP): the average PD and BOP measured at the 3 sites on the
buccal or lingual side on which the abscess is located
e Deepest PD (deepPD) for each tooth: the deepest PD among the PDs measured at different tooth sites

After every PD measurement, BOP was noted. A score of 0 was assigned if bleeding occurred within 10 seconds
of probing, while a score of 1 was given if no bleeding was observed [23]. The PI was determined on a scale of 0
to 3, depending on the quantity and location of plaque accumulation [24]. GR was measured from the
cementoenamel junction to the gingival margin, and CAL was calculated as the sum of the PD and GR
measurements.

Tooth movement was quantified as the PTV, displayed by a device measuring the damping capacity from —8 to
+50 and measured in compliance with the manufacturer’s instructions. To reduce errors and optimize
measurement consistency, an oil-based pen was used to mark the center of the buccal surface of the tooth with a
red dot, and the PTV was measured at that position by the examiner responsible for all PD measurements (D.Y.J.).

Statistical analysis

All statistical analyses were performed using standard computer software (SPSS version 23.0; IBM, Armonk, NY,
USA). As each patient was treated at a single site, the clinical data obtained at each visit were analyzed at the
patient level. Normally distributed data were compared using the Shapiro—Wilk test and expressed as mean =+
standard deviation. Paired #-tests were used to compare all indices between the first and subsequent visits within
a group, and 1-way analysis of variance (ANOVA) was used for comparing the 3 groups at visit 1 (baseline).
Repeated-measures ANOVA was used to compare changes over time among the 3 groups. A linear mixed model
was used for intergroup comparisons of the correlations between time and changes in PD (sidePD) and BOP
(sideBOP) on the abscess side (buccal or lingual). Additionally, 1-way ANOVA was used for intergroup
comparisons of the PD change at the deepest site (deepPD) between visits 1 and 2 (the first period) and between
visits 2 and 3 (the second period). For all statistical analyses, the significance cutoff was 5%, and a post hoc test
with Bonferroni correction was applied when necessary.

Results and Discussion

Patient characteristics
Generalized stage 3 periodontitis was identified in most patients. Table 1 summarizes the demographic
information.

Table 1. Demographic information of the patients at baseline

Variables Control group TM group TD group
Number of patients 20 21 22
Sex
Female 8 10 12
Male 12 11 10
Age (yr; mean * standard deviation) 48.7£9.4 43.6+7.7 46.3+£10.0
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Past dental history regarding periodontal disease

Having periodontitis never treated 17 19 20
Under periodic maintenance after treatment 3 2 2
Location
Anterior/Posterior 0/20 0/21 0/22
Maxilla/Mandible 6/14 6/15 4/18
Buccal/Lingual 18/2 16/5 20/2

Control group: saline irrigation alone after drainage, TM group: saline irrigation after drainage + minocycline ointment application, TD group:
saline irrigation after drainage + doxycycline solution irrigation.

All patients showed clinical improvement after the first treatment. Most patients experienced a significant
subjective reduction in pain. At visit 2, 5 patients in the control group and 3 and 4 patients in the TM and TD
groups, respectively, reported mild spontaneous pain and/or pain on biting; none of them reported pain at visit 3.

Measurements of clinical parameters and tooth mobility
At visit 1, before treatment, none of the clinical parameters (PD, BOP, PI, GR, or CAL) differed significantly
among the groups. Tables 2-4 summarize all clinical data.

Table 2. Average values of clinical parameters and tooth mobility (PTV) measured at each time point (mean +
standard deviation)

Clinical Visit 1 Visit 2 (1 Visit3(4  P(rmA) Control | (LMM) Control vs.
parameter Group (baseline) wk) wks) vs. TM vs. TD TM Control vs. TD TD

vs. TM
Control  6.97+120  6.74+1.199  6.22+1.149 P=0.008"
aviPD (mm) TM  6.66+1.41  634+1299 54141249 P<0.0019 P<0.001%
TD  7.03£123  6.46£1359 52941319 P=0.010Y
Control ~ 80.83£22.47 74.17424.469  39.174+24.94° P=0.047"
aviBOP (%)  TM 833342236  74.60424.059 20.63:25.229  P=0.007" P=0.004"
TD  78.79422.57 63.64426.549  6.8248.389 P=0.368

Control  1.76£0.84  0.57+0.469  0.81+0.499 P=0.743

avrPI T™™  1.80£0.76  0.61£0389  0.96+0.629 P=0.479 P=0.401
D 19140.87  0.63+0.359  1.2440.739 P=0.606

Control  0.45£0.67  0.64+0.609  0.80+0.58%) P=0.638

aviGR (mm)  TM  0.2440.55 04240499  0.64+0.389 P=0.854 P=0.451
TD  035:0.57  0.54£0.519  0.78+0.52° P=0.778

Control ~ 7.43+1.52  7.4041.499  7.031.399 P=0.125
a\(/IrnC n‘j‘)L T™™ 691156  6.76£1.509  6.05+1.379 P<0.0019 P<0.001
TD  738+1.14  7.01£1209  6.07+1.24% P=0.002"

Control  28.28+10.12  25.2049.609  18.50+9.69°) P=0.777

PTV TM  27.0449.82  23.5849.409  17.74+8.969 P=0312 P=0.260
TD  2525:1041 217249359  13.57+7.469 P=0.154

avr: an average value of the indices measured at the six sites around the tooth, PTV: Periotest value, Control: saline irrigation alone after
drainage, TM: saline irrigation after drainage + minocycline ointment application, TD: saline irrigation after drainage + doxycycline solution
irrigation, PD: probing depth, BoP: bleeding on probing, PI: plaque index, GR: gingival recession, CAL: clinical attachment level, rmA:
repeated-measures analyses of variance, LMM: linear mixed model.

® Statistically significant (P<0.05).

® Statistically significant (P<0.05).

© Statistically significant decrease found when compared to the visit 1 within each group (P<0.05).
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Table 3. Linear mixed model for the intergroup comparison of PD and BOP over time on abscess side of tooth

Group
Control ™ TD

sidePD (mm) sideBOP (%) sidePD (mm) sideBOP (%) sidePD (mm) sideBOP (%)
Visit 1 (baseline) 9.40+1.19 100.00+0.00 8.98+1.39 100.00+0.00 9.51+1.52 100.00+0.00
Visit 2 (1 week) 9.08+1.27 96.67+10.26 8.41+1.31 93.65+17.05 8.56+1.71 87.88+28.25
Visit 3 (4 weeks) 8.31+1.32 55.00+36.31 7.10+1.46 26.98+35.93 6.63+1.81 4.55+11.70

Effect over time

Control vs. TM Control vs. TD TD vs. TM
P value (PD) 0.024% <0.001? <0.001¥
P value (BOP) 0.009% <0.001? 0.0312

Values are presented as mean + standard deviation.

PD: probing depth, BOP: bleeding on probing, side: Abscess-side, Control: saline irrigation alone after drainage, TM: saline irrigation after
drainage + minocycline ointment application, TD: saline irrigation after drainage + doxycycline solution irrigation.

? Statistically significant (P<0.05).

Table 4. Deepest PD and the difference (A) between the visits (mm)

Group Visit 1 (baseline) Visit 2 (1 wk) Visit 3 (4 wks)
Control 9.99+1.25 9.37£1.28 8.35+1.33
A between the visits 0.52+0.44 1.02+0.66
™ 9.47+1.50 8.69+1.30 7.34+1.33
A between the visits 0.77+0.43 1.35+0.69
TD 10.13£1.61 8.83+1.76 6.90+1.76
A between the visits 1.30+0.79 1.92+0.86
First period Second period
Control vs. TM P=0.528 P=0.488
Control vs. TD P<0.0019 P=0.001?
TD vs. TM P=0.015% P=0.049

Values are presented as mean + standard deviation.

Values are presented as mean + standard deviation.

PD: probing depth, Control: saline irrigation alone after drainage, TM: saline irrigation after drainage + minocycline ointment application,
TD: saline irrigation after drainage + doxycycline solution irrigation.

% Statistical significance observed in post hoc comparison under Bonferroni correction (P<0.017).

PD

The avrPD was >6 mm in all groups at the first visit and showed mean decreases of 0.75 (control), 1.25 (TM),
and 1.74 (TD) mm, respectively, at visit 3. The change in avrPD was significantly larger in the TD group than in
the other 2 groups (TD vs. control, P<0.001; TD vs. TM, P=0.010) (Table 2).

When focusing on the abscess-side PD, the mean decreases in sidePD for the 3 visits were 1.09 (control), 1.88
(TM), and 2.88 (TD) mm, with statistical significance in the linear mixed model analysis between the control and
TM groups (P=0.024), between the control and TD groups (P<0.001) and between the TD and TM groups
(P<0.001) (Table 3).

A comparison of the changes in deepPD observed between visits 1 and 2 (the first period) revealed that the
decrease was the largest in the TD group (mean, 1.30 mm), followed by the TM (mean, 0.77 mm) and control
(mean, 0.52 mm) groups; the differences were statistically significant between the control and TD groups and
between the TM and TD groups (control vs. TD, P<0.001; control vs. TM, P=0.528; TM vs. TD, P=0.015) (Table
4). All 3 groups exhibited significantly larger decreases during the second period, between visits 2 and 3 (mean
values: control, 1.02 mm; TM, 1.35 mm; TD, 1.92 mm) compared to between visits 1 and 2. On comparing the 3
groups between visits 2 and 3, only the difference between the control and TD groups was significant (P=0.001).
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BOP

The avrBOP decreased significantly to 39.17%+24.94%, 20.63%+25.22%, and 6.82%+8.38% relative to the
baseline in the control, TM, and TD groups, respectively (P<0.05) (Table 2). The change in avrBOP over time
was significantly greater in the TD and TM groups than in the control group. The mean decrease in sideBOP for
the overall period was significantly larger in the TD group (mean, 95.45%) than in the control (mean, 45.00%;
P<0.001) and TM (mean, 73.02%; P=0.031) groups. Further, the decrease was significantly greater in the TM
group than in the control group (P=0.009) (Table 3).

avrPIl, avrGR, and avirCAL

The avrPI showed significant improvement at visits 2 and 3 relative to visit 1 in within-group comparisons
(P<0.05); however, no significant change was observed in intergroup comparisons. The avrGR also increased
significantly over time within each group (P<0.05), with no significant intergroup differences. The avrCAL
showed significant improvement at visit 3 compared to visit 1 in each group (P<0.05). When comparing the CAL
change over time between groups, the improvement in CAL was significantly greater in the TD group (mean, 1.31
mm) than in the control (mean, 0.40 mm, P<0.001) and TM (mean, 0.86 mm, P=0.002) groups (Table 1).

Tooth mobility

An intergroup comparison of the PTV change over time revealed no significant differences. When the PTV
measured at visit 3 was compared to that measured at visit | within each group, all groups showed significantly
lower values (control, 18.50+9.69; TM, 17.74+8.96; TD, 13.57+7.46) at visit 3 than at visit 1 (control,
28.28+10.12; TM, 27.04+9.82; TD, 25.25+10.41; P<0.05) (Table 1).

This retrospective study was conducted to verify whether the adjunctive use of minocycline ointment or
doxycycline solution provided clinical benefits over drainage with saline irrigation alone. The symptoms of acute
periodontal abscesses typically decrease within 1 month when appropriate treatment is administered [25]. As such,
we designed a 3-visit protocol spanning 4 weeks. All clinical parameters significantly decreased over the course
of the study in each group, suggesting that all 3 treatment modalities were effective regardless of the use of local
antibiotics. However, the degree of improvement varied significantly among the groups. Additional irrigation
using the doxycycline solution was more effective than the other 2 treatment methods in improving PD, CAL, and
BOP.

The largest improvements in avrPD and avrCAL outcomes were observed in the TD group, followed by the TM
and control groups. The changes in PD observed in this study align with the results of previous research on the
effectiveness of locally applied minocycline ointment or doxycycline solution. Eguchi et al. reported an average
PD reduction of 0.56 mm 1 week after the application of a 2% minocycline ointment among patients with
periodontal abscess, compared to an average decrease of only 0.18 mm with saline irrigation alone [6]. Similarly,
Stabholz et al. [17] found that a diseased site with a PD greater than 6 mm showed a mean 1.3-mm PD reduction
4 weeks after scaling and root planing, combined with 50 mg/mL tetracycline irrigation. This is comparable to the
decrease in PD observed at the final visit in our study.

In this study, we observed a greater mean decrease over a 4-week period on the abscess side in both the TM and
TD groups (1.88 and 2.88 mm, respectively) compared to the control group (1.09 mm). This decrease was also
larger than the reductions of 1.1 to 1.38 mm noted 1 month after the topical application of tetracycline to deep
pockets greater than 5 mm in several previous studies [26, 27].

Given that the avrGR value showed no significant differences among the groups at the third visit, the changes in
avrCAL during the treatment period could be attributed to the repair of periodontal attachment, rather than the
reduction of diseased gingiva. Antibiotics in the tetracycline group, such as minocycline and doxycycline, create
a conducive environment for the regeneration of periodontal tissue. They achieve this by removing the smear layer
on the root surface, leading to the opening of the dentinal tubules. This process ultimately enhances the adhesion
of fibroblasts by triggering an increase in fibronectin levels [28]. Therefore, this phenomenon may have also
occurred in the TM and TD groups in this study, as both groups demonstrated significantly greater improvements
in CAL over time relative to the control group.

A decrease in BOP has been observed following the local administration of tetracycline. However, in the current
study, the extent of this decrease was particularly pronounced in the TD and TM groups, particularly at the 4-
week mark. Drisko et al. documented a mean BOP reduction of 65% and a clinical attachment increase of 1 mm
1 month after tetracycline application [29]. Similarly, Stabholz et al. [17] reported a 40% decrease at 2 weeks

e
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post-tetracycline irrigation, and both of those results align with the BOP reduction findings reported in this study.
However, the mean BOP assessed by Stabholz ef al. [17] 4 weeks after the initial treatment increased by 32%
relative to the 2-week mark, a finding that contradicts the present study (TM, 62.70% and TD, 71.97% decrease
in average BOP). This discrepancy is likely due to the additional administration of local medication (either
minocycline ointment or doxycycline solution) 1 week after initial treatment, a practice supported by previous
studies highlighting the efficacy of repeated tetracycline applications in reducing PD and BOP [20, 30]. This
suggests that repeated local applications of antibiotics could offer clinical advantages in managing periodontal
infections [31, 32].

The TD group demonstrated superior performance in infection control and periodontal attachment restoration
compared to the TM group. This result may be attributed to the high concentration of the doxycycline solution
used (300 mg/mL; 30%). The therapeutic impact of locally administered tetracycline is known to vary based on
the concentration of the drug. Isik et al. found that dentin demineralization was more pronounced when
tetracycline solutions of 50-150 mg/mL were applied to the root surface for 5 minutes, compared to solutions of
10-25 mg/mL [33]. Sterrett et al. also observed this concentration-dependent effect [34]. Consistent with these
findings, other studies have reported a significant decrease in PD when a higher concentration of tetracycline
solution (50 and 100 mg/mL) was used for 5-minute irrigation in periodontal pockets deeper than 5 mm [17, 18].
Given the notable differences in mechanical properties, such as viscosity, an ointment tends to remain on an
abscess longer than a solution. However, the doxycycline solution used in this study may have produced a
therapeutic effect comparable to that of the minocycline ointment. This is because a higher concentration of the
tetracycline solution may enhance the local drug dosage in the gingival crevicular fluid by increasing its
substantivity [35]. This is supported by a previous study, which demonstrated that 100 mg/mL of a tetracycline
solution in gingival crevicular fluid remained significantly above the 90% minimum inhibitory concentration (1
pg/mL) at 2 (23 pg/mL) and 3 (8 pg/mL) weeks [36]. Furthermore, the findings of this study are supported by the
improved control of certain resistant bacteria (e.g., Staphylococcus aureus, Streptococcus pneumoniae,
Escherichia coli, and Acinetobacter spp.) associated with high concentrations of doxycycline [37]. The decrease
in deepPD in the first and second periods was greater in the TD group than in the other groups (Table 4).
Presumably, the decrease in the first period was due to the relatively rapid resolution of inflammation, resulting
from the potent antibacterial effect of high concentrations of doxycycline. The reduction in the second period can
be attributed to the sustained beneficial effects of the additional application of high-concentration doxycycline
following the mechanical treatment on the root surface.

The use of high local concentrations of antibiotics reportedly exerts minimal systemic effects. Maze et al. [38]
applied a 35% tetracycline gel, a concentration higher than that used in our study, and discovered that the
concentration in the gingival sulcus fluid was 293 pg/mL after 8 days. Stoller ez al. [35] found that tetracycline
was barely detectable in the serum, even when its concentration in the gingival fluid was 309 ug/mL at 1 week.
Therefore, it can be inferred that the antibiotics and concentrations used in our study (2% minocycline gel and
300 mg/mL doxycycline solution) had minimal systemic effects.

Despite the significant difference in the reduction of PD over time among the 3 groups, the PTV at 4 weeks and
its decrease over time showed no significant differences in the intergroup comparison. This suggests that tooth
mobility is influenced by PD and other factors, such as occlusion, the extent of alveolar bone resorption, and
parafunctional habits [39]. Concurrently, the pattern of change in tooth mobility over time did not significantly
differ among the groups, suggesting that the healing pattern of the periodontal tissue in this study was similar to
that observed previously [40]. PTV exhibited a slight decrease between visits 1 and 2, which may be due to atrophy
of the periodontal tissue caused by pus removal. The reduction in tooth mobility was more pronounced between
visits 2 to 3, which could be due to the proliferation, remodeling, and maturation of the newly formed fibers
following root planing. Additionally, the improvement in PTV was greater in the TD group. However, no
statistically significant differences were found. This could be because the initial healing period was brief before
the improvement in CAL led to an enhancement in PTV. Further studies with extended observation periods are
recommended.

This study had certain limitations. First, the follow-up period was brief. Second, we did not conduct any
microbiological investigations, which could have offered a deeper understanding of shifts in bacterial distribution.
Future studies should address these limitations to corroborate our findings.

Conclusion
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In conclusion, within the limitations of this study, the local administration of 300 mg/mL doxycycline solution or
2% minocycline ointment could potentially serve as an effective adjunctive treatment for acute periodontal
abscesses when used in conjunction with drainage. The use of a 300 mg/mL doxycycline solution for irrigation
yielded superior results, as evidenced by improvements in PD, CAL, and BOP.
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