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Treatment of severe periodontic-endodontic combined
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Abstract. Periodontic-endodontic combined lesions affect
the quality of life of patients. The present study aimed to
explore a way to achieve maximal effect in treating peri-
odontic-endodontic combined lesions by using a combination
of minocycline hydrochloride ointment (MHO) and mineral
trioxide aggregate (MTA). In the present study, 294 patients
were randomly divided into four groups: Control group,
MHO group, MTA group and combination group. Endodontic
and periodontic therapy was applied simultaneously on the
anterior and posterior teeth of patients, and patient character-
istics, gingival index (GI) and probing depth (PD) were noted
when the patients were treated with the different strategies.
Reexamination was performed 4 weeks after treatment and
follow-up was performed 2 years later. The present study
demonstrated that medical history, root filling and periapical
condition within the patients were deemed as key factors in
determining the success of treatment of periodontic-endodontic
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combined lesions. The effect of the combination treatment
significantly exceeded that of either treatment alone (P<0.05).
In addition, the teeth were significantly improved for patients
with pathological types I, IT and III in the combination
group compared with either treatment group alone (P<0.05).
Furthermore, compared with the MTA and MHO groups alone,
the combination group demonstrated a significant decrease in
PD and GI in severe periodontic-endodontic combined lesions.
In conclusion, the present findings implied that combination
treatment is significantly superior to single treatments applied
to patients with severe periodontic-endodontic combined
lesions.

Introduction

Periodontic-endodontic combined lesions are diseases of
dental pulp tissue, regularly caused by bacterial infection
from severe dental caries, periodontitis, tooth fracture or
traumatic injuries (1,2). Infected dental pulp may lead to
severe pain or clinical symptoms, such as abscess. It has
the possibility to turn lethal, thus requires cautious and
thorough treatment (2). The control of plaque is an early
stage periodontal treatment method (3). The strict control of
plaque is a necessary measure for periodontal treatment as
excessive plaque may limit the effectiveness of other treat-
ments. Therefore plaque control is important in the treatment
of periodontal disease and is managed throughout the whole
process (3). Patients with periodontic-endodontic combined
lesions are treated with pulp therapy without periodontal
treatment when the cases have typical pulp symptoms,
such as a sudden, intense pain in the mouth (4). If the
underlying cause is not treated, although clinical symptoms
may improve following dental pulp treatment, periodontal
disease may continue to develop, consequentially lowering
the effective rate of treatment (4).

Mineral trioxide aggregate (MTA) (4) has attracted
attention since it was first reported by Lee et al (5) in 1993.
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Certification for its clinical use was granted by the Food and
Drug Administration in 1993 and it was adopted in dental
therapy in following years (6). MTA has low cytotoxicity,
agreeable biocompatibility and has been certified in vivo
and in vitro (7,8). When MTA is used as a repair material
in the apical zone, it has been observed to induce almost no
inflammatory reaction, and almost all samples with MTA
surfaces demonstrate new cementum formation (8). It has been
demonstrated that when MTA is applied as a repair material
in a treatment group, cementum was observed in the perfora-
tion area with almost no inflammation; however, necrosis of
periodontal tissues was observed in the control groups that
were treated with other materials (9). In addition, almost all
the periodontal tissues in the treatment group were restored
in 6 months, and cellular cementum had formed between
cementum and alveolar bone, accompanied by the formation
of periodontal ligaments (9). MTA has been applied directly
for pulp capping and pulp cutting, which has been indicated
to induce almost no inflammatory reaction and promoted the
development of the root (10). MTA has received much attention
due to its favorable tissue compatibility, high bioactivity and
low cytotoxicity (11). Additionally, MTA effectively reduces
the production of micro leakage in dental diseases, increases
the success rate of root canal therapy, promotes the prolifera-
tion of dental pulp stem cells to preserve the vitality of the pulp
and also improves the success rate of root tip induction (11,12).
However, the application of MTA has shortcomings, including
a slow cure rate and its application requires sterile conditions,
which limits its application to the clinic.

In the affected tooth, the mixed infection of anaerobic
bacteria predominantly exists in the periodontal pocket
and pulp, both of which affect and spread the infection
and disease to each other, which increases the difficulty of
clinical treatment (13). Minocycline is the main constituent
of minocycline hydrochloride ointment (MHO), which has
a wide antibacterial spectrum, strong antibacterial activity,
high efficiency and long lasting effects (14). Furthermore,
its antibacterial effect is three times stronger than that of
the single tetracycline antibiotic (14,15). As a kind of local
periodontal sustained release drug, MHO becomes a hard
layer of membrane when it encounters water, allowing it to
slowly release the drug into the periodontal pocket. The high
local concentration of MHO significantly relieves clinical
periodontal symptoms (16,17). However, MHO may induce
dysbacteriosis, which may lead to vitamin deficiency. Severe
vitamin deficiency cases may result in liver damage, kidney
damage and other adverse reactions, which require replace-
ment of the treatment type or a combination therapy that
ameliorates the outcome (16).

Periodontic-endodontic combined lesions are fairly
common clinically, and the periodontal tissue and dental pulp
tissue communicate with each other anatomically, making
treatment difficult. MHO is a highly efficient, long-lasting,
strong broad-spectrum antimicrobial with sustained-release
preparations, and MTA has high histocompatibility, edge
sealing, high biological activity and low cytotoxicity. However,
the side effects of MHO cannot be dismissed. Thus, the
present research aimed to determine the effectiveness and
feasibility of MHO and MTA combination treatment in severe
periodontic-endodontic combined lesions.
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Patients and methods

Patients. Ethical approval was granted by the Medical Ethics
Committee of Shanghai Jiaotong University (Shanghai,
China; reference no. JTRT2010051531). Informed signed
consent was gathered from the participants prior to initiation
of the study. Patients with periodontic-endodontic combined
lesions were selected from the Department of Stomatology,
Shanghai Ninth People's Hospital (Shanghai, China) between
August 2010 and July 2014. The diagnosis was performed
by two independent researchers. Inclusion criteria were as
follows: i) Periodontitis: 3-10 mm of periodontal pocket
depth, 1-3° of tooth mobility (16), 1-3° of root furcation and
loss of lamina as shown in X-ray examination; and ii) pulpitis
and periapical periodontitis: Continuous dental malaise, dull
or negative in test for pulp vitality and periapical sparse
area as shown in X-ray examination. Exclusion criteria
were as follows: i) Patients with deciduous teeth; ii) patients
unable to take root canal therapy; iii) patients unable to take
timely reexamination; iv) according to two researchers with
clinical experience, patients with systemic diseases that
affect the treatment effect, including severe kidney disease,
diabetes, hyperthyroidism and acquired immune deficiency
syndrome (18); and v) patients that had received other thera-
pies in last 3 months.

A total of 212 patients were selected for the present study.
There were 92 males and 116 females, with an age range of
20-80 years. A total of 294 teeth were included in the present
experiment: 168 anterior teeth and 126 posterior teeth. The
patients were randomly divided into four groups: Control
group (56 cases and 75 teeth), MTA group (52 cases and
73 teeth), MHO group (52 cases and 71 teeth) and combina-
tion group (52 cases and 75 teeth). There were three types
of etiology according to the cause of the disease: Type I,
periodontal lesions caused by endodontic diseases; type II,
endodontic lesions caused by periodontal diseases; and
type III, coexistence of two lesions. The pathological changes
of pulp were classified into four grades according to the stan-
dard reported by Mazur and Massler (18), including grade I,
grade II, grade III and grade I'V. The teeth were divided into
four levels according to the pulp pathological grade: Level I, 11,
IIT and IV (18). These levels and grades indicate increasingly
severe pathological damage.

Experimental materials. 2% MHO (trade name, Perioline)
was purchased from Sunstar, Inc., (Osaka, Japan). MTA was
purchased from Dentsply Sirona (York, PA, USA).

Specimen preparation and hematoxylin and eosin staining.
For patients who decided to remove affected teeth regardless
of severity, the extraction was performed following additional
signed consent by the patient. Subsequent to tooth extraction,
the teeth were fixed in 10% neutral formalin for 3 days and
then washed using water flushing. Following this, the relative
two axial surfaces of the teeth were evenly ground along the
tooth body using a high-speed turbine with diamond sand
until the complete morphology of the marrow cavity was
clearly visible through the hard tissue of the tooth. The teeth
were fixed in 10% neutral formalin at room temperature for
1 week to ensure that the pulp was fully fixed. The teeth were
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removed when they were soft enough to perforate with an
expanding needle, and then washed with flowing water. The
tooth slices were removed from the 10% formaldehyde solu-
tion and douched with 0.85% saline. The liquid on the surface
was wiped away carefully with filter paper. Subsequently,
the samples were dehydrated with 95-100% alcohol in an
automatic hydroextractor overnight. A pathological tissue
embedding machine (cat no. 8330; Thermo Fisher Scientific,
Inc., Waltham, MA, UAS) was utilized to slice the paraffin
embedded tooth tissue into slices of 3 ym. The slices were
tweezed onto a glass slide gently and the folds were stretched
out. The ready-made slice was dewaxed twice using xylene, for
10 min each, and then douched in saline. The resultant slice
was stained for 5 min at room temperature using hematoxylin.
The glass slide was douched and then 0.5% eosin was used
for staining for 30 sec at room temperature. The slice was
dehydrated with alcohol again and dealcoholized with xylene.
Neutral gum (cat. no. BD5044; Bioworld Technology, Inc.,
St. Louis Park, MN, USA) was dropped on the slice so that
the cover slip was replaced. The resultant slice was observed
under a light microscope at magnification x200 and images
were captured.

Treatment method. Local treatment on the lesion, including
rinsing and disinfection, was performed prior to the treat-
ment method of the present study. At the same time, 500 mg
broad-spectrum antimicrobial agents Amoxicillin Capsules
(cat. no. A662203; Sangon Biotech Co., Ltd., Shanghai, China)
and 400 mg metronidazole (cat. no. A600633; Sangon Biotech
Co., Ltd.) was taken orally, three times a day for 1 week prior
to the present study. Root canal preparation and root canal
disinfection were performed in the four groups. Routine
root canal therapy was performed in the four study groups.
Following disinfection, a drug conveyor was inserted into the
front end of the root tip ~1/5 deep, which injected the tip of the
tooth with the desired drug. When the MTA paste [Zinc oxide
glycerin paste (Desitin Pharma Ltd., Milton Keynes, UK) for
the control group] was overflown from the root canal orifice,
injection and simultaneous extraction of the conveyer was
continued gently. Excess paste was removed using a cotton
pad. Zinc oxide glycerin paste and apical root canal was used
for filling in the control group. All procedures were performed
by the same senior specialist.

Evaluation of curative effect standard. Clinical effects were
collected and evaluated in patients following treatment,
according to associated literature (18,19), as follows: Cured,
periodontal pockets are shallower, no conspicuous exsertion
was noticed in the bifurcation area, no loosening in percus-
sion, good masticatory function, no shallow areas as shown
in X-ray examination and the formation of new lamina dura;
effective, periodontal pockets shallowed but not conspicuous,
17 exsertion in bifurcation area, 1° loosening in percussion,
unable to chew hard food, shrunken shallow areas as demon-
strated in an X-ray and partial formation of lamina dura; and
ineffective, depth of periodontal pockets not changed, positive
results in percussion, poor masticatory function, and same or
enlarged shallow area in periapical and periodontal area. The
proportion of cured and effective teeth was recorded as the
total effective rate.
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Probing depth (PD) and gingival index (GI) were recorded
as clinical indices for periodontal condition (18). Evaluation of
therapeutic effect was as follows: Significantly effective, PD
declining >2 mm, GI decreasing to 1/2, no clinical symptoms
and a reduced degree of loosening; effective, PD declining
> mm, GI decreasing to 1/3-1/2, no improvement in the
degree of loosening and no clinical symptoms; and ineffective,
no improvement in clinical symptoms, no improvement in PD
or GI and no improvement in degree of loosening.

Follow-up. The patients were followed up every quarter of
a year for 2 years after treatment and statistically analyzed
by their conditions. Evaluation standard was performed as
aforementioned.

Statistical analysis. SPSS (version 21; IBM Corp., Armonk,
NY, USA) was used for data analysis. Measurement data were
presented as the mean + standard deviation. Analysis of vari-
ance followed by the Dunnett's post hoc multiple comparisons
test were applied to analyze multiple groups. The ¥ test was
used for comparison between the groups. Factors affecting the
root filling effect, including age, sex, tooth position, etiology,
medical history, root canal filling, root filling method and peri-
apical situation, were analyzed by logistic regression analysis.
P<0.05 was considered to indicate a statistically significant
difference.

Results

Pathological changes of chronic periodontic-endodontic
combined lesions. The pathological changes of the dental pulp
tissue were observed under a microscope, the typical images
of each grade are demonstrated in Fig. 1. The data indicated
that the pathological changes of dental pulp in patients with
mild periodontitis were the highest in grade I and II, grade I1I
was slightly less and grade IV was the lowest. In addition, the
severe periodontitis group suffering from the most notable
dental pathological changes (including periodontal cysts)
were present in level IV, level I demonstrated the least patho-
logical changes, and grade II and IIT demonstrated slightly
more changes than grade I. Representative images was taken
at magnification x200. The number of periodontal cysts
increased from Grade I to I'V. In Fig. 2, X-ray images captured
prior to treatment of patients' teeth were used for classification
according to their pathological damage. The white arrows indi-
cate lesions of different grades; the lesions become larger and
occur in larger numbers at higher grades. These data implied
that mild periodontitis may be associated with mild dental
pulp stimulation while severe periodontitis may be associated
with stronger stimulation. Of note, the staining of all samples
in Fig. 1 was the same. The inhomogeneous staining of the
grade I'V sample may be due to the restore condition of the
slide, which may contaminate the tissue color. This does not
affect the outcome.

Medical history, root filling and periapical condition are
critical factors in treatment of periodontic-endodontic
combined lesions. In the present study, patients with severe
periodontic-endodontic combined lesions were the main focus
and related factors were further studied. Factors affecting the


https://www.spandidos-publications.com/10.3892/etm.2018.6341
https://www.spandidos-publications.com/10.3892/etm.2018.6341

1392

Grade |

Figure 1. Classification of pathological changes in patients with different
severities of periodontic-endodontic combined lesions. The number and
severity of the periodontal cysts increased from Grade I to IV. Representative
images were captured at magnification of x200. Black arrows indicate patho-
logical changes.

Grade | Grade |l

Grade IV

Figure 2. X-rays captured prior to treatment of patients' teeth were used to
classify the patients according to the pathological damage. White arrows
indicate lesions of different grades. The lesions become larger and increase
in number with each grade.

root filling effect, including age, sex, tooth position, etiology,
medical history, root canal filling, root filling method and peri-
apical situation, were analyzed by logistic regression analysis.
The results demonstrated that medical history (P=0.023),
periapical situation (P=0.009) and root canal filling (P=0.347)
were closely related to clinical efficacy. Other factors,
including age, sex, tooth position, etiological factor and root
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Table I. Factors relevant to patients with severe periodontic-
endodontic combined lesions analyzed by logistic regression.

B regression

Factor coefficient X2 P-value
Age 0.082 0.285 0.781
Sex 0.352 1.529 0.263
Tooth position 0423 0.011 0.118
Etiology 0.769 0.075 0.904
Medical history 1.966 9.832 0.023
Medical expense 3.350 18.923 0.012
Root canal 0.967 1.781 0.347
filling measure

Periapical 1.542 23.109 0.009
condition

filling method, were not observed to be significantly associ-
ated with clinical efficacy (Table I). These results suggest that
these indexes affect the joint lesion of periodontal pulp, which
may enable further improvement of the treatment effect.

Efficacy of combination therapy for anterior and posterior
teeth is greater than that of MTA or MHO therapy alone
in patients with severe periodontic-endodontic combined
lesions. In order to study the curative effect of combination
therapy in patients with severe periodontic-endodontic lesions,
the various therapy strategies were used to treat the patients
and statistical analysis was performed to compare the effects
in the different groups. The results demonstrated that the cura-
tive effect for the anterior and posterior teeth did not differ
significantly in patients in the control group and three experi-
mental groups (P>0.05). Subsequently, the curative effect
between the different experimental groups was analyzed.
The data indicated that the curative effect for the anterior and
posterior teeth of the patients in the experimental groups was
significantly increased compared with the effects observed
in the control group (P<0.05; Table II). The present data also
revealed that the curative effect for the anterior and posterior
teeth of the patients in the MTA group and MHO group was
not statistically significant (P>0.05). However, the curative
effect for the anterior and posterior teeth of the patients in
the combined treatment group was significantly increased
compared with the effects observed in the MTA and MHO
groups (P<0.05; Table II). These data suggest that there was no
significant difference between the effects on the anterior and
posterior teeth of the patients when the patients were treated
with MTA or MHO alone. However, the curative effect for the
anterior and posterior teeth of the patients was significantly
improved when the patients received the combined treatment,
indicating that the combination therapy had a superior curative
effect for the anterior and posterior teeth of the patients with
severe periodontic-endodontic lesions.

Combination treatment is more effective in patients with
pathological types I, Il and Il severe periodontic-endodontic
combined lesions. In order to study the curative effect on
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Table II. Comparison of clinical effects of treatment on anterior and posterior teeth in patients with severe periodontic-endodontic

combined lesions.

Treatment effect, n (%)

Group Tooth n Cured Effective Ineffective Total effective rate, n (%)

Control Anterior 40 13 (32.5) 8 (20) 19 (47.5) 21 (52.5)
Posterior 35 6(31.6) 9(25.7) 20 (57.1) 15 (42.9)

MTA Anterior 38 17 (44.7) 11 (28.9) 10 (26.3) 28 (73.7)*
Posterior 35 14 (40.0) 7 (20.0) 14 (40.0) 21 (60.0)°

MHO Anterior 37 19 (52.4) 8 (21.6) 10 (27.0) 27 (73.0)*
Posterior 34 12 (35.3) 10 (29.4) 12 (35.3) 22 (64.7)°

Combination Anterior 39 25 (64.1) 12 (30.8) 2(12.8) 37 (94.9)*<*
Posterior 36 20 (55.6) 13 (36.1) 3(8.3) 33 (91.7)044

"P<0.05 vs. anterior tooth in control group; "P<0.05 vs. posterior tooth in control group; “P<0.05 vs. anterior tooth in MTA group; “P<0.05
vs. posterior tooth in MTA group; °P<0.05 vs. anterior tooth in MHO group; 'P<0.05 vs. posterior tooth in MHO group. MTA, mineral trioxide

aggregate; MHO, minocycline hydrochloride ointment.

Table III. Clinical effects of treatments in patients with different pathological types of periodontic-endodontic combined lesions.

Treatment effect, n (%)

Group Pathological type n Cured Effective Ineffective Total effective rate, n (%)
Control I 28 9(32.1) 5(17.9) 14 (50.0) 14 (50.0)
II 30 7(23.3) 6 (20.0) 17 (56.7) 13 (43.3)
111 17 7(41.2) 2 (11.8) 8 (47.1) 9(52.9)
MTA I 27 11 (40.7) 5(18.5) 11 (40.7) 16 (59.2)
I 29 12 (41.4) 8 (27.6) 9(31.0) 20 (69.0)°
I 17 8 (47.1) 4(235) 51294 13 (70.6)°
MHO I 27 13 (48.1) 5(18.5) 9(33.3) 18 (66.7)
II 26 9 (34.6) 8 (30.8) 9 (34.6) 17 (65.4)
111 18 8(44.4) 6 (33.3) 4(222) 14 (77.8)°
Combination I 29 23 (79.3) 4(13.8) 2(6.9) 27 (93.1)*¢
I 30 22 (73.3) 6 (20.0) 2(6.7) 28 (93.3)beh
I 16 12 (75.0) 3(18.8) 1(6.3) 15 (93.8)f

"P<0.05 vs. type I in control group; "P<0.05 vs. type II in control group; °P<0.05 vs. type III in control group; ‘P<0.05 vs. type I in MTA
group; °P<0.05 vs. type II in MTA group; P<0.05 vs. type III in MTA group; ¢P<0.05 vs. type I in MHO group; "P<0.05 vs. type II in MHO
group; P<0.05 vs. type III in MHO group. MTA, mineral trioxide aggregate; MHO, minocycline hydrochloride ointment.

patients with severe periodontic-endodontic combined lesions,
the curative effect on various disease types following treatment
with different strategies was analyzed. The results revealed that
the curative effects for the type I, II and III periodontal pulp
joint lesions of the patients in the control group or experimental
groups were not statistically significant (P>0.05). Subsequently,
the curative effect between the different experimental groups
was analyzed. The data revealed that the curative effect for the
type I, IT and III periodontal pulp joint lesions of the patients in
the experimental groups was significantly increased compared
with the type I, II and III periodontal pulp joint lesions in the
control group, respectively (P<0.05; Table III). The present
data also indicated that the curative effect for the type I, II
and III periodontal pulp joint lesions of the patients in the

MTA group and MHO group was not statistically significant
(P>0.05). However, the curative effects for the type I, IT and III
periodontal pulp joint lesions of the patients in the combined
treatment group were significantly increased compared with
those in the MTA and MHO groups, respectively (P<0.05;
Table IIT). These data imply that there was rarely a significant
difference for the type I, IT and III periodontal pulp joint lesions
of the patients when the patients were treated with MTA or
MHO alone; however, the curative effect for the type I, IT and I11
periodontal pulp joint lesions of the patients was significantly
improved when the patients received combined treatment. This
suggests that the combination therapy had a superior curative
effect for the different types of periodontal pulp joint lesions of
the patients with severe periodontic-endodontic lesions.
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Table I'V. Clinical effect in 2-year follow-up.

SHAO et al: TREATMENT OF SEVERE PERIODONTIC-ENDODONTIC COMBINED LESIONS WITH MHO AND MTA

Treatment effect, n (%)

Group n Cured Effective Ineffective Total effective rate, n (%)
Control 56 13 (23.2) 11 (19.6) 32 (57.1) 24 (42.9)

MTA 52 21 (39.6) 10 (18.9) 21 (40.4) 31 (58.5)*

MHO 52 20 (36.4) 14 (25.5) 18 (34.6) 34 (60.7)
Combination 52 33(57.9) 14 (26.9) 5(9.6) 47 (90.3)*¢

"P<0.05 vs. control group; "°P<0.05 vs. MTA group; “P<0.05 vs. MHO group. MTA, mineral trioxide aggregate; MHO, minocycline hydrochlo-

ride ointment.

Combination treatment decreases the PD and GI index
in patients with severe periodontic-endodontic combined
lesions. In order to explore the efficacy of treatment
strategies for patients with severe periodontic-endodontic
combined lesions, GI and PD were further statistically
analyzed prior to and following treatment in patients. As
demonstrated in Fig. 3, there was no significant difference
between the experimental groups and the control group prior
to treatment (P>0.05), which implied that the experimental
results were comparable. In addition, the data revealed that
the GI was decreased significantly in each treatment group
compared with that in the control group after 4 weeks of
treatment (P<0.05). PD was not significantly different
in the MTA and MHO groups compared with the control
group following 4 weeks of treatment. These results indi-
cated that various treatment strategies could remarkably
alleviate symptoms in patients with periodontic-endodontic
combined lesions. Furthermore, the data indicated that the
GI and PD were not significantly different between the MTA
group and MHO group (P>0.05). However, the GI and PD in
the combined treatment group were significantly decreased
compared with those in the MTA and MHO groups (P<0.05;
Fig. 3). These results suggest that the combination therapy
had a superior curative effect for the patients with severe
periodontic-endodontic combined lesions.

Combination treatment demonstrates superior effects to single
treatments for patients with severe periodontic-endodontic
combined lesions at follow-up. In order to explore the
long-term efficacy of treatment strategies for patients with
severe periodontic-endodontic combined lesions, the curative
efficacy 2 years after treatment was statistically analyzed. The
data demonstrated that the total effective rates were signifi-
cantly increased 2 years after treatment in the experimental
groups compared with that in the control group (P<0.05;
Table 1V), indicating that the treatment strategies used in the
experimental groups had a long-term effect. The data also
revealed that the total effective rate in the MHO group was
not significantly different to that of the MTA group (P>0.05;
Table IV). However, the total effective rate was significantly
increased in the combined treatment group 2 years after
treatment compared with that in the MTA and MHO groups,
respectively (P<0.05; Table IV). These results suggest that
the long-term efficacy was not significant between MTA
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Figure 3. Comparison of probing depth and gingival index in the different
treatment groups. (A) Comparison of probing depth between the different
treatment groups. (B) Comparison of gingival index between the different
treatment groups. "P<0.05 vs. control group following treatment; “P<0.05
vs. MTA and MHO groups following treatment. MTA, mineral trioxide
aggregate; MHO, minocycline hydrochloride ointment; PD, probing depth.

treatment and MHO treatment; however, long-term efficacy
was improved significantly when the combined treatment was
adopted, indicating that the combination therapy has a supe-
rior curative effect.

Discussion

Periodontal pulp syndrome involves combined lesions that
occur in the pulp and periodontal tissues, which is usually
accompanied by severe periodontal injures (1). The clinical
manifestation of periodontic-endodontic combined lesions is
complicated, the course of the disease and treatment are rela-
tively long, and its clinical prognosis is relatively poor (19,20).
Therefore, the clinical treatment of periodontic-endodontic
combined lesions is based on the initial cause of the disease to
develop the corresponding treatment plan. Dental pulp disease
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is acommon disease within oral medicine and root canal filling
or mummification of pulp treatment is widely used in clinics;
dental adhesive, zinc oxide and phenolic resin are commonly
used as root canal filling materials (21-23).

In the present study, the patients with 3-10 mm depth of
periodontal pocket with severe periodontal damage were
selected. Firstly, various factors affecting the treatment effect
of the patients with periodontic-endodontic combined lesions
were statistically analyzed using logistic regression analysis.
The results demonstrated that medical history, root filling
and periapical condition were the critical factors affecting
the treatment of patients with periodontic-endodontic
combined lesions, suggesting that these factors should
be taken into account when treating this disease. Then, a
combination of MHO and MTA was used for the treatment
of periodontic-endodontic combined lesions, and the results
revealed that the total curative efficiency of the anterior and
posterior teeth was significantly increased in the combined
treatment group compared with either treatment alone. This
implied that combination therapy was significantly effective.
In addition, the present study indicated that type I, II and III
disease was significantly improved when the patients received
combined treatment. All of these data suggest that the curative
effect of the patients with periodontic-endodontic combined
lesions was improved significantly when a combination treat-
ment of MHO and MTA was utilized. Furthermore, GI and PD
are two important indexes used to measure the comprehensive
curative effect of patients with severe periodontic-endodontic
combined lesions (24-26). The GI and PD of patients in the
present study were measured prior to and following treatment
and the results were statistically analyzed. The data demon-
strated that PD and GI were decreased significantly in the
combined treatment group compared with the levels in the
MTA or MHO groups, the total effective rate was significantly
excelled when compared with that in the control group, and the
use of the drugs rarely caused local or systemic adverse reac-
tions (data not shown). These results illustrate that following
the use of MHO and MTA in combination, not only damage of
the periodontal tissue was reduced, but also the tissue healed
quickly, which may be related to the inhibition of collagenase
activity and prevention of periodontal tissue destruction (27-31).

In conclusion, the present study utilized MTA combined
with MHO for the treatment of severe periodontic-endodontic
combined lesions. The data suggested that the treatment effi-
cacy of pulp necrosis in patients was significantly improved
and a therapeutic effect on the patients with apical inflamma-
tion was observed following combination treatment. Therefore,
this combination treatment may be valuable in clinics for the
treatment of patients with periodontic-endodontic combined
lesions.
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