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Abstract: Objective: This study was designed to determine the efficacy of minocycline hydrochloride ointment (MHO)
combined with Vitapex paste on middle-aged and elderly patients with combined periodontal-endodontic lesions
(CPELs) and its effect on the inflammatory factors. Methods: The data of 88 elderly patients with CPELs treated in
the First Affiliated Hospital of Gannan Medical University from March 2020 to March 2022 were analyzed retrospec-
tively. Among them, the patients treated with MHO and iodoform zinc oxide clove oil paste were assigned into the
control group (n = 42) and the rest of the patients treated by MHO and Vitapex paste were assigned to the study
group (n = 46). The inflammatory factors, periodontal indexes and efficacy were determined and compared between
the two groups. The MOS 36-Item Short-Form Health Survey (SF-36) was adopted to evaluate the quality of life (QoL)
of patients before and after treatment. Additionally, the adverse reactions of the two groups during treatment were
analyzed and compared. The prognosis of the two groups of patients was analysed, and factors impacting their prog-
nosis was analysed through the Logistic regression analysis. Results: Before treatment, the levels of interleukin-6
(IL-6), tumor necrosis factor-a (TNF-o) and interleukin-1p (IL-1B) were not significantly different between the two
groups (all P > 0.05), while after treatment, these levels in both groups decreased significantly, with notably lower
levels in the study group than those in the control group (all P < 0.05). Before treatment, the gingival index (Gl),
plaque index (PLI), probing depth (PD) and bleeding index (BD) of the two groups were similar (all P > 0.05); how-
ever, after treatment, the levels of Gl, PD, PLI and BI of both groups decreased significantly (all P < 0.05), with more
notable decreases in the study group than those in the control group (all P < 0.05). The study group showed a sig-
nificantly higher overall response rate than the control group (P < 0.05). Before treatment, the SF-36 scores of the
two groups were not significantly different (P > 0.05), while after treatment, both groups had significantly increased
SF-36 scores, and the score in study group was significantly higher than the control group (P < 0.05). In addition, the
incidence of adverse reactions was not notably different between the two groups (P > 0.05). According to univariate
analysis, age, dental lesion grade, course of disease, and persistent dull pain were the risk factors affecting the
prognosis of patients. According to multivariate analysis, dental lesion grade was the independent risk factor affect-
ing the prognosis. Conclusion: MHO combined with Vitapex paste is effective for middle-aged and elderly patients
with CPELs, which can effectively inhibit the patients’ inflammatory reaction and improve their periodontal condition
and QoL, with a low adverse reaction rate, so it is worthy of clinical promotion.
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Introduction periodontal tissue and dental pulp tissues [1].

Due to tooth wear, gingival atrophy, dentin expo-
As a common oral disease, combined periodon- sure and physiological alveolar bone resorption,
tal-endodontic lesions (CPELs) are mainly trig- middle-aged and elderly people present a high-
gered by bacterial infection that damage the er incidence of CPELs than young people [2].
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With the characteristics of both periodontal
disease and dental pulp disease, CPELs have
complicated symptoms, resulting in difficulty
for clinicians in diagnosis and therapy [3]. In
recent years, the research on CPELs at home
and abroad has been deepened, and some
progress has been achieved in terms of its
pathogenesis, diagnosis and therapy.

CPELs require both endodontic treatment and
periodontal treatment for alleviation and thera-
py of the diseased tooth [3, 4]. Minocycline
hydrochloride ointment (MHO) has been exten-
sively adopted in patients with CPELs over the
past few years. It is a type of periodontal sus-
tained-release local drug, with the main compo-
nent of minocycline hydrochloride, which has
the advantages of broad antibacterial spec-
trum and few drug-resistant bacteria [5]. It
can alleviate various symptoms such as peri-
odontitis and pulpitis caused by Porphyromonas
gingivalis, Prevotella intermedia, Prevotella me-
laninogenicus, Ekeng corrosive bacteria, Fuso-
bacterium nucleatum and Actinobacillus [6, 7].
However, MHO may bring relatively serious side
effects, including gastrointestinal symptoms,
gastrointestinal diseases and dizziness [8]. Vi-
tapex paste is a novel type of root canal filler,
mainly composed of polysiloxane oil, iodoform
and calcium hydroxide. With continuous anti-
bacterial properties, Vitapex can strongly inhib-
it the reproduction of residual bacteria in root
tip and sinus, and prevent reinfection and
recurrence of clinical symptoms [9]. With the
feature of strong tissue penetration, it can be
absorbed by tissues and induce new bone tis-
sue. Moreover, Vitapex has little reaction to for-
eign bodies in tissues and will not stimulate the
inflammatory reaction of surrounding tissues
while accelerating the healing of periapical
lesions [10]. Shao et al. [11] have revealed that
MHO combined with mineral trioxide aggregate
has better efficacy than it alone for CPELs.
There are few reports about MHO combined
with Vitapex paste in the treatment of middle-
aged and elderly patients with CPELs. Ac-
cordingly, in order to provide reference for the
further therapy of CPELSs, this study used both
MHO and Vitapex paste to treat middle-aged
and elderly patients with CPELs, evaluated its
efficacy and effects on the inflammatory levels
of patients, and also analysed the risk factors
affecting the prognosis of patients, which is the
innovation of this study.
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Materials and methods
Patient data

The data of 88 elderly patients with CPELs
treated in the First Affiliated Hospital of Gan-
nan Medical University from March 2020 to
March 2022 were analyzed retrospectively.
Among them, the patients treated with MHO
and iodoform zinc oxide clove oil paste were
enrolled into the control group (n = 42) and the
rest of the patients treated by MHO and Vitapex
paste were assigned to the study group (n =
46). This study was approved by the Medical
Ethics Committee of the First Affiliated Hospital
of Gannan Medical University.

Exclusion and inclusion criteria

Inclusive criteria: (1) Patients who were diag-
nosed with CPELs based on typical manifesta-
tions of apical periodontitis and pulpitis includ-
ing gingival redness and swelling, pus, bleeding,
occlusal pain, deep periodontal pocket of 3-10
mm, and attachment loss > 2 mm [12]; (2)
Patients who received treatment on CPELs for
the first time; (3) Patients with detailed clinical
data.

Exclusion criteria: (1) Patients with more than
50% defective or cracked teeth; (2) Patients
who had received antibiotics or non-steroidal
anti-inflammatory drugs recently; (3) Patients
who were allergic to the drugs adopted in this
study; (4) Patients who were unable to cooper-
ate with treatment due to serious disturbance
of consciousness or mental illness; (5) Women
during pregnancy or lactation.

Therapeutic regimen

Treatment with MHO: (1) Periodontal treatment:
X-ray films were taken to determine the degree
and extent of periodontal damage and the spe-
cific situation around the apical root, and supra-
gingival scaling and subgingival scaling were
performed. Periodontal bags were repeatedly
and alternately rinsed with 3% hydrogen perox-
ide solution and normal saline, and cotton balls
were used to suck up the exudate in periodon-
tal bags. An appropriate amount of MHO (Sun-
star INC Japan, 0.5 g/piece) was slowly injected
into the periodontal pocket until it slightly over-
flowed. The patient was required to avoid eat-
ing and gargling for 1 hour. The MHO was used
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once a week for 8 weeks. (2) Root canal thera-
py: Root canal therapy was performed at the
same time of periodontal therapy: Root canal
preparation was performed by dental pulp
opening, dental pulp extraction and application
of a K-type file. Then the root canal was rinsed
by ultrasonic wave and sealed for 7 days, until
the symptoms disappeared. The root canal was
filled when it was dry without peculiar smell or
exudation. In both groups, the teeth were filled
from the root canal to the 1/3 root tip.

Among them, the control group was given rou-
tine iodoform zinc oxide clove oil paste (Wuhan
Docan Pharmaceutical Co., Ltd.) to fill the whole
root canal, and the study group was given injec-
tion-type Vitapex paste (Japanese NeoDental
Chemical Production). During injection of the
paste, the needle was slowly withdrawn so that
the paste could completely fill the whole root
canal.

The teeth in both groups were sealed with gutta
percha tips. At the 8th week, the paste inside
the root canal was removed and permanent
root canal filling was performed. The affected
teeth of both groups were fixed for 2 to 3 weeks
to ensure oral cleanliness and tooth tapping
exercise, and the patients were re-examined
regularly.

Outcome measures

Primary outcome measures: (1) Interleukin-6
(IL-6), tumor necrosis factor-a (TNF-&) and
interleukin-1p3 (IL-1B): Fasting venous blood (5
mL) was extracted from each patient before
and after treatment, followed by centrifugation
to acquire the supernatant, and then the in-
flammatory indexes in serum were determined.
An automatic biochemical analyzer (AU5800)
purchased from Beckman Coulter Company
of the United States was adopted to deter-
mine IL-6, TNF-a and IL-13 by enzyme-linked
immunosorbent assay with kits from MyBio-
Source Company (Lot numbers: MBS2019894,
MBS824943 and MBS335481) under strict
instructions of the kits. (2) The gingival index
(Gl), plaque index (PLI), probing depth (PD) and
bleeding index (Bl) of the two groups were
recorded before and after treatment. (3) The
efficacy in the two groups was evaluated
according to the following criteria: Markedly
effective: disappearance of clinical symptoms,
no conscious pain, disappearance of sinus at
the root tip, recovery of the masticatory func-
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tion to normal, negative results of BIl, and
decrease of PD by > 3 mm; Effective: notable
alleviation of clinical symptoms and self-con-
scious symptoms, existence of sinus in the api-
cal area, no secretion, greatly improved masti-
catory function, negative result of Bl, and a
decrease of PD by 2-3 mm; Ineffective: the
above criteria were not met or the condition
was aggravated. The overall response rate =
(number of markedly effectively treated cases
+ that of effectively treated cases)/total num-
ber of cases x 100%. (4) Factors impacting the
prognosis of the patients: the prognosis of the
two groups was analysed, and factors impact-
ing their prognosis was analysed using the
Logistic regression analysis.

Secondary outcome measures: The MOS 36-
Iltem Short-Form Health Survey (SF-36) was
adopted to evaluate the patients’ quality of life
(Qol) in the two groups [13]. A higher score indi-
cates better QoL. The adverse reactions during
treatment were compared between the two
groups.

Statistical analyses

This study adopted SPSS version 22 statistical
software for statistical analyses of acquired
data and used GraphPad Prism 8 for visualiza-
tion of the figures. Counting data were describ-
ed by rate, and their inter-group comparison
was conducted using the chi-square test. The
measurement data were described by mean +
SD, and their inter-group comparison and intro-
group comparison was conducted using the
independent-samples t test and paired t test,
respectively. The risk factors impacting the
prognosis were analyzed by logistics regres-
sion. P < 0.05 indicated a notable difference.

Results
Baseline data of patients

The two groups were not greatly different in
terms of age, sex, body mass index (BMI), den-
tal lesion grade, course of disease and place of
residence (all P > 0.05), so the two groups were
comparable (Table 1).

Comparison of inflammatory factors between
the two groups

The serum inflammatory factors in the two
groups were determined. According to the re-
sults, before treatment, the two groups were
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Table 1. Comparison of baseline data between the two groups

Study group Control group X2

Factors (n = 46) (n = 42) value  Pvalue
Age 0.553 0.457
> 55 years old 20 15
< 55 years old 26 27
Gender 0.010 0.921
Male 18 16
Female 28 26
Body mass index 0.002 0.969
> 23 kg/m? 21 19
< 23 kg/m? 25 23
Dental lesion grade 0.398 0.528
> Grade Il 25 20
< Grade Il 21 22
Course of disease 0.022 0.147
> 3 years 19 18
< 3years 27 24
Place of residence 2.117 0.146
Rural area 29 20
Urban area 17 22
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TNF-a and IL-1B (all P > 0.05), while after the
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Figure 1. Comparison of inflam-
matory factors between the two
groups before and after treatment.
A: Comparison of IL-6 between the
two groups before and after treat-
ment; B: Comparison of TNF-a be-
tween the two groups before and
after treatment; C: Comparison of
IL-1B between the two groups be-
fore and after treatment. Notes:
IL-6: Interleukin-6; TNF-a: Tumor
necrosis factor-o; IL-13: Interleukin-
1B. ****P < 0.0001.

treatment, their levels in both
groups decreased notably (all
P < 0.0001), with more nota-
ble decreases in the study
group than those in the con-
trol group (all P < 0.0001,
Figure 1).

Comparison of periodontal
conditions between the two
groups

According to comparison of
the two groups in the peri-
odontal conditions before and
after treatment, the two gr-
oups were not greatly differ-
ent in Gl, PLI, PD and BI be-
fore treatment (all P > 0.05);
while after treatment, GI, PLI,
PD and BI of both groups
decreased notably (all P <
0.0001), with more notable
decreases in the study group
than those in the control group
(all P < 0.0001, Figure 2).

Comparison of efficacy be-
tween the two groups

Statistical analysis of efficacy
in the two groups revealed
a notably higher overall res-
ponse rate in the study group
than that in the control group
(P =0.042, Table 2).

Comparison of SF-36 scores
between the two groups

The SF-36 was adopted to
evaluate the QoL of patients
in the two groups before and
after treatment. According to
the results, before treatment,
the two groups were not great-
ly different in SF-36 scores (P
> 0.05); while after the treat-
ment, the SF-36 scores of
both groups were greatly im-
proved, with a more notable
improvement in the study

group than that in the control group (P <
0.0001, Figure 3).
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Figure 2. Comparison of periodontal conditions between the two groups be-
fore and after treatment. A: Comparison of gingival index between the two
groups before and after treatment; B: Comparison of plaque index between
the two groups before and after treatment; C: Comparison of probing depth
between the two groups before and after treatment; D: Comparison of bleed-
ing index between the two groups before and after treatment. Note: ****P

< 0.0001.

Table 2. Efficacy of the two groups [n (%)]

T T
Before treatment After treatment

assigned (Table 5) and sub-
jected to multivariate analy-
sis. According to logistic re-
gression analysis, dental le-
sion grade was an indepen-
dent risk factor affecting the
prognosis of patients (Table
6).

Discussion

Marked| Overall Combined periodontal-endo-

Group Y Effective  Ineffective response dontic lesion (CPEL) is a com-
effective o . -

rate (%) mon oral disease, with both

Study group (n =46) 26 (56.52) 17 (36.96) 3(6.52) 43(93.48) pulp inflammation and peri-

Control group (n =42) 19 (45.24) 14 (33.33) 9(21.43) 33(78.57) odontal destruction in the

X2 1.119 0.126 4143 4143 affected teeth [14]. People

P value 0.290 0.722 0.042 0.042 face an increasing incidence

Inter-group comparison of adverse reactions

According to analysis and comparison of the
two groups in the incidence of adverse reac-
tions, the study and control groups were not
greatly different in the incidence of adverse
reactions (P = 0.572, Table 3).

Analysis of related factors affecting prognosis

The prognosis of the two groups within 3
months after treatment was evaluated. Re-
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of the disease as they grow,
and the disease is generally
more frequently seen in middle-aged and elder-
ly people [15]. Patients with CPELs often suffer
symptoms of tooth pain and/or tooth loosening,
which can disrupt their daily work and life in
severe cases. Because of the double substan-
tial damage of periodontal tissue and pulp tis-
sue, the clinical manifestations of this disease
are complicated and its treatment is challeng-
ing [16, 171].

MHO is a semi-synthetic and efficient tetracy-
cline drug. Minocycline is a broad-spectrum
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Figure 3. Comparison of SF-36 scores between the
two groups before and after treatment. Notes: SF-
36: MOS 36-Iltem Short-Form Health Survey; ****P
< 0.0001.

antibiotic, with antibacterial activity against
aerobic and anaerobic gram-positive and gram-
negative bacteria and other microorganisms
[17]. MHO has been extensively applied in the
treatment of periodontitis and peri-implantitis
[18, 19]. Vitapex paste, with main ingredient of
calcium hydroxide, iodoform and polysiloxane
oil, is a new type of root filling paste for decidu-
ous teeth [20]. Calcium hydroxide has a favour-
able killing effect on anaerobic bacteria and
can stimulate the formation of calcified tissue
[24]. Vitapex paste can promote the formation
of root tips. In addition, iodoform can take
effect in sterilization and convergence, and
strongly promote the absorption of inflamma-
tory lesions [22]. In this study, MHO and Vitapex
paste were used together to treat middle-aged
and elderly patients with CPELs, and their effi-
cacy and influence on inflammatory factors
were evaluated.

In this study, before treatment, the two groups
were not significantly different in the levels of
IL-6, TNF-a and IL-13, while after treatment, the
levels of them in both groups decreased, with
more notable decreases in the study group
than those in the control group. The results
suggest the two treatment regimens are both
effective in alleviating the inflammatory res-
ponse of middle-aged and elderly patients with
CPELs, but MHO combined with Vitapex paste
is more effective. Periodontal indexes (Gl, PLI,
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PD and Bl) are objective indexes that reflect the
activity of periodontitis and the repair of peri-
odontal tissue injury, and the increase of these
indexes indicates a worsening of the disease
[23, 24]. In this study, before treatment, the Gl,
PLI, PD and BI of the two groups were similar,
while after treatment, the levels of them of both
groups decreased greatly, with more notable
decreases in the study group than those in the
control group. According to the results, the two
treatment regimens were both effective in
improving the periodontal indexes, but MHO
combined with Vitapex paste performed better.
Yuan et al. [25] have revealed that MHO com-
bined with tinidazole can strongly improve the
periodontal indexes of patients with chronic
periodontitis and also pointed out its high clini-
cal value, which is in agreement with the results
in this paper.

This study also compared the overall response
rate of the two groups after treatment and used
the SF-36 score for evaluation of their QoL
before and after treatment. According to the
results, the study group showed a notably high-
er overall response rate than the control group.
Before treatment, the SF-36 scores of the two
groups were not greatly different, while after
treatment, the SF-36 scores of both groups
increased notably, and the increase was more
notable in the study group. The results imply
that MHO combined with Vitapex paste can
deliver better efficacy and can improve the QoL
of patients more significantly. According to one
study by Hu et al. [26], Vitapex paste can pro-
mote tissue ossification and calcification, and it
has the function of inducing apical tissue devel-
opment and effectively preventing secondary
root resorption. Shao et al. [11] have revealed
that MHO is a highly efficient, long-lasting,
strong broad-spectrum antimicrobial with sus-
tained-release preparations, and combination
with it can effectively treat severe periodontic-
endodontic combined lesions, which is similar
to the results of this study. Lastly, this study
analyzed and compared the adverse reactions
of the two groups, and found no notable differ-
ence between the study two groups in this
aspect, indicating that MHO combined with
Vitapex paste was safe and reliable, because it
would not cause more adverse reactions. The
analysis of prognostic factors showed that age,
dental lesion grade, course of disease, and per-
sistent dull pain were risk factors for prognosis,
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Table 3. Incidence of adverse reactions in the two groups [n (%)]

Oral foreign body

Nausea and

Group ; Gingival bleeding . Dizzy Adverse reactions
sensation vomiting
Study group (n = 46) 1(2.17) 1(2.17) 0 (0.00) 0 (0.00) 2 (4.35)
Control group (n = 42) 2 (4.76) 1(2.38) 0 (0.00) 0 (0.00) 3(7.14)
X2 0.447 0.004 / / 0.320
P value 0.5040 0.948 / / 0.572
Table 4. Univariate analysis ly reduce inflammatory reac-
Factors Good-prognosis Poor-prognosis X2 P value tion, W'Fh good conver'genC(.a,
group (n = 58) group (n = 30) deodorization and .ant|s.ept|c
Age 30.75,1 <0.0001 effect, has np obwous.lrrlta—
> 55 year old 1 o4 tion to perlodontfal tissue,
and can promote inflamma-
< 55yearold 47 6 tory absorption and induce
Gender 2.479,1 0.1154 regeneration and repair [9].
Male 19 15 Calcium hydroxide is a sli-
Female 39 15 ghtly alkaline component,
Body mass index 1.140,1 0.2857 which can neutralize the to-
> 23 kg/m? 24 16 xic products and pathogenic
< 23 kg/m> 34 14 bacteria in the root canal to
Dental lesion grade 37.76,1 <0.0001 a certain .extent, af“}‘ then
> grade Il 16 29 promote fussue.calmﬂoa'.uon
to effectively fight against
< grade |l 42 1 anaerobic bacteria and pro-
Course of disease 18.29,1 < 0.0001 mote alveolar bone regener-
2 3 years 15 22 ation [9, 10]. Polysiloxane oil
< 3years 43 8 is the auxiliary material of
Place of residence 3.781,1 0.0518 Vitapex paste, which can en-
Rural area 28 21 sure better drug fluidity and
Urban area 30 9 tighter root canal filling [21].
Persistent dull pain 36.06,1 < 0.0001 MHQ .is a. broad—spectrum
Yes 10 o5 ant|m|cr.ob|al agent, espec!-
ally against anaerobes, whi-
No 48 5

Table 5. Assignment

ch can further reduce alveo-
lar bone resorption and pro-
mote periodontal tissue re-
attachment by reducing col-

Factors Assignment

lagenase activity [8]. During

Age <55yearsold=0,>55yearsold =1
<gradell=0,>Il grade=1
<3years=0,>23years=1

Dental lesion grade
Course of disease
Persistent dull pain
Prognosis

No=0,yes=1

Good prognosis = 0, poor prognosis = 1

local application to period-
ontitis, MHO can be partially
chelated on local hard tis-
sue and slowly released to
the surrounding tissue, whi-

while logistic regression analysis showed that
dental lesion grade was independent risk fac-
tor for prognosis. The possible reasons for the
better performance of MHO combined with
Vitapex paste are as follows: Vitapex paste is a
root canal filling drug composed of iodoform
and calcium hydroxide. lodoform can effective-
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ch can effectively increa-
se the drug availability and
ensure a high drug concentration in the peri-
odontal pocket for a long time, and then play a
long-lasting and stable germicidal effect [11].

This study has confirmed the efficacy of MHO

combined with Vitapex paste in the treatment
of middle-aged and elderly patients with CPELs
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Table 6. Multivariate analysis

95% C.l. of EXP (B).

Factors B S.E, Wals df Sig. Exp (B) — —
Lower limit  Upper limit

Age 0.264 30625.205 0.000 1 1.000 1.302 0.000

Dental lesion grade  5.124 1.508 11.547 1 0.001 168.000 8.745 3227.375

Course of disease = -22.122 15477.986 0.000 1 0.999 0.000 0.000

Persistent dull pain  21.260 26426.031 0.000 1 0.999 1710921540.447 0.000

and its influence on the inflammatory factors, [3] FangF, Gao B, He T and Lin Y. Efficacy of root

but it still has some limitations. First of all, the canal therapy combined with basic periodontal

sample size collected in this study is limited, therapy and its impact on inflammatory re-

which may result in some basis in the research sponses in patients with combined periodon-

conclusions. In addition, we have not followed tal-endodontic lesions. Am J Trans| Res 2021;

. . 13: 14149-14156.

up the prognosis of the patients, so the effect i )

. . . [4] Gomes CC, Guimaraes LS, Pinto LCC, Camargo
of MHO comblneq with Y|tapex paste on the GADCG, Valente MIB and Sarquis MIM. Investi-
long-term prognosis of middle-aged and elderly gations of the prevalence and virulence of Can-
patients with CPELs is still unclear. Therefore, dida albicans in periodontal and endodontic
we hope to conduct a more complete and com- lesions in diabetic and normoglycemic pa-
prehensive analysis on the application of MHO tients. J Appl Oral Sci 2017; 25: 274-281.
combined with Vitapex paste in the CPELs of [5] Tian B. Clinical observation of minocycline hy-
middle-aged and elderly people in the future to drochloride ointment in the treatment of early
obtain more effective experimental results. peri-implantitis. Pak J Pharm Sci 2019; 32:

2535-2538.
To sum up, MHO combined with Vitapex paste [6] WangY, Dengl, ZhangT, HuaY, Wang, Zhang
is effective for middle-aged and elderly patients Q Jiao T, Li C and Zhang X. A study on the use
with CPELs. It can effectively inhibit the pa- of phase transition lysozyme-loaded minocy-
tients’ inflammatory reaction and improve th- cline hydrochloride in the local treatment of
eir periodontal condition and QoL, with a low chronic periodontitis. ACS Appl Bio Mater

) . ’ . 2022; 5: 3146-3157.
adversg reaction rate, so it is worthy of clinical [7] Nakao R, Takigawa S, Sugano N, Koshi R, Ito K,
promotion. Watanabe H and Senpuku H. Impact of mino-

i i i cycline ointment for periodontal treatment of
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