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Abstract

Introduction: In this study we used combination of amoxicillin, metronidazole and clindamycin for
treatment of 3 patients with infected primary molars until eruption of the first molars.
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Methods: A single session LSTR was done using combination of ciprofloxacin, metronidazole and

andclindamycin at the ratio of 1:1:1.

Conclusions: After 12- to 13-month follow-ups, the combination can greatly help save hopeless
infected primary molars before eruption of permanent first molars due to effective space maintenance.
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Background

Bacteria play an important role in initiation, progression
and persistence of apical periodontitis (1). During
pulp inflammation, diverse oral and foodborne
microorganisms invade the pulp space, form biofilm on
canal walls, and infiltrate the dentinal tubules (2).

Root canal infections are polymicrobial in nature,
consisting of both aerobic and anaerobic species. Recently
molecular approaches have confirmed the existence of
mixed infections with predominant anaerobic bacteria in
both permanent and infected primary teeth (3,4). These
bacteria should be eliminated to ensure a successful
outcome (1,5). Endodontic treatment of primary teeth
with necrotic pulps is routinely done in dental practices
(6). Bacteria present mainly in the root canal and on the
superficial layer of the canal wall may be easily removed
by conventional endodontic treatment (7). Due to the
management of uncooperative childrens behavior and
typical primary tooth morphology (tortuous root canals,
presence of multiple accessory canals, ramifications, and
ample medullary bone spaces that favor dissemination of
infection), the effective eradication of microorganisms
during the root canal treatment procedure is often
challenging to the clinician (8-11). Several studies have
been conducted onthe use antibioticsasroot canalirrigants
and medicaments named LSTR ( lesion sterilization and
tissue repair therapy). Because of complexity of the root
canal infections, it is unlikely that any single antibiotic
could result in an effective sterilization of the canal even
if it has a broad antibacterial spectrum. The combination
that appears to be promising consists of metronidazole,

Highlights

»  This study reports three cases of single session LSTR (using
combination of clindamycin, ciprofloxacin and metronidazole)
for infected primary molars

»  The only side effect observed was early root resorption

» It seems to greatly assist in saving hopeless infected primary
molars

ciprofloxacin and minocycline (4,5), but pigmentation is
a well-recognized adverse effect of minocycline therapy
(12,13).

Therefore double antibiotic pastes without minocycline
or substitution of minocycline with another antibiotic
(clindamycin, cefaclor, or amoxicillin) was suggested to
be used for efficient root canal disinfection during the
pulp regeneration (5).

Methods

In this study the combination of ciprofloxacin,
metronidazole and clindamycin was used for treatment
of 3 patients with infected primary molars referred to
pediatric department of dentistry school, Hamadan, Iran,
to receive necessary services as long as possible or until
eruption of the first molars.

Preparation of antibacterial paste: Commercially
available chemotherapeutic agents ciprofloxacin 500 mg
(Farabi, Iran), metronidazole 250 mg (Pars Darou, Iran),
clindamycin 150 mg (Soha, Iran) were pulverized into
powder after the removal of the enteric coating on the
drugs and kept separately to prevent exposure to light and
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moisture. These powdered drugs were used in a ratio of
1:1:1 as the 3mix. One increment of each powdered drug
was mixed with propylene glycol to form an ointment just
before use.

Three healthy 3- to 6-year-old children without any
significant medical discomfort with irreversible pulpitis
in primary molars were enrolled in the study. Tooth with
advanced internal or external root resorption or with
unrestorable crowns because of extended caries were
excluded.

Before beginning of the treatments, informed consent
for participation in the study was obtained from parents
and they were asked to attend follow-up meetings every 3
month or whenever there was any symptom.

Casel

Our first case was left primary second mandibular molar
in a 4-year boy. Buccal abscess was found in clinical
examination. Periapical radiography showed a large
radiolucency in the furcation area and around mesial root.
At examination there was no complaint of pain or sign of
malaise. Patient poor cooperation during examination,
radiography and start of treatment indicated the need for
single session treatment.

Informed consent was obtained and inferior alveolar
nerve block injection was applied. Access cavity was
prepared and necrotic pulp remnants and debris
were extirpated by means of barbed broach and canal
preparation was done to 1 mm shorter than radiographic
apex by means of K files up to number 30. Root canals
were irrigated with normal saline and dried by paper
cones of suitable size. An LSTR procedure was performed;
antibiotics were pushed in canals as deep as possible
within the working length by plunger. Reinforced zinc
oxide eugenol was used for pulp chamber obturation and
SSC was placed. During follow-up sessions at 3-month
intervals, clinical symptoms were normal, there was no
pain or sensitivity to percussion and mobility was normal.
Radiographic examinations after 3 and 13 months showed
normal condition of the tooth and normal development
of successor tooth (Figure 1). A slight remaining
radiolucency around the mesial root of the teeth is
detectable but because the size of radiolucency was getting
smaller over time and the borders of subsequent tooth’s
bud was intact, the treatment, though temporarily, was
successful until eruption of the first permanent molar.

Case 2

A 4-year-old girl was examined for the chief complaint
of vestibular abscess and history of spontaneous pain of
right primary second mandibular molar. The tooth had
moderate grade of mobility and the child’s cooperation
was poor. Radiographic examination showed a large
area of radiolucency indicating severe alveolar bone
resorption due to the periapical infection of the tooth.
After obtaining an informed consent, LSTR procedure

Figure 1. Lesion Sterilization and Tissue Repair Therapy for Primary First
Mandibular Molar. A: Periapical radiography shows a large radiolucency in
the furcation area and around mesial root; B,C: Radiographic examinations
after 3 and 13 months show normal condition of the tooth and normal
development of successor tooth. A slight remaining radiolucency around the
mesial root of the teeth is detectable but the size of radiolucency is getting
smaller over time and the borders of subsequent tooth’s bud is intact.

was done similar to case 1. At 3-month follow-ups no
pain or abnormal signs were detected throughout clinical
observations. Radiographic examination after 12 months
showed normal development of the second premolar bud
but early resorption of the primary second mandibular
molar was seen. However, the first permanent molar
was in the last stages of preeruption phase indicating the
emergence through the soft tissue within 6 months, which
facilitated space maintenance of the second primary molar
if necessary (Figure 2). Initially, there was no radiographic
sign of second premolars bud. After 1 year of treatment,
as it was visible in the radiography the tooth’s bud was
normally developing, indicating that it was not affected
by the infection of the primary second molar. Although
early root resorption in the second primary molar was
visible, the underlying tooth bud had radiographical sign
of normal developing condition and the first permanent
molar was erupting normally. As a result, our therapeutic
goals were normal development and eruption of the
permanent second premolar and first molar in the area
which was well underway.

Case 3
A 3.5-year-old boy was examined for the chief complaint
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Figure 2. Lesion Sterilization and Tissue Repair Therapy for Primary Second
Mandibular Molar. A: Radiographic examination shows a large area of

radiolucency around the mesial root of the tooth; B: 12 months after
treatment, although early root resorption in the second primary molar is
visible, but radiographical sign of the underlying tooth bud indicates normal
developing condition and first permanent molar is erupting normally.

of vestibular abscess and history of spontaneous pain of
left maxillary first primary molar. The child’s cooperation
was poor. Radiographic examination showed mild
internal root resorption. After obtaining the informed
consent, LSTR procedure was done similar to case 1.
At 3-month follow-ups no pain or abnormal signs were
clinically detected. Radiographic examination after 12
months showed normal development of the subsequent
first premolar bud and the primary internal resorption
was not seen to progress (Figure 3).

Discussion

Pulp therapy for primary teeth is difficult for certain
reasons like difficulty managing behavior management,
differences in the morphology of the primary teeth,
complexity of root canals, desired timely resorption, and
difficulties with root canal filling materials. The goal of
successful pulpectomy is to eliminate all bacteria in the
root canal systems (7). The cariology Research Unit of the
School of Dentistry, Niigata University, Japan developed the
concept of LSTR, which is a non-instrumental endodontic
treatment that employs a mixture of antibacterial drugs in
a propylene glycol vehicle for the disinfection of carious
lesions (14). LSTR has no mechanical instrumentation.
This prevents too much enlargement of the root canals,
reduces chair time and requires only one treatment visit
(15). Clinical studies have confirmed the potency of triple
antibiotic paste (TAP, a combination of metronidazole,
ciprofloxacin, and minocycline) as the disinfectant during
endodontic treatments (16, 17). These antibacterial drugs
were selected based on the studies to understand the
target bacteria in LSTR (6). Metronidazole was selected
as an appropriate drug against obligate anaerobes, which
comprise the majority of bacteria in the root canal system
(10). Ciprofloxacin, a bactericidal agent effective against
gram-negative species and minocycline, a bacteriostatic
agent effective against a wide range of microorganisms,
were added to metronidazole (18).

Nanda et al reported that the use of 3Mix or other Mix
could be a good alternative to conventional pulpectomy
and root filling (7).

Takushige et al evaluated the effectiveness of LSTR for

Figure 3. Lesion Sterilization and Tissue Repair Therapy for Left Maxillary
First Primary Molar. A: Radiographic examination shows carious enamel and

dentin with pulpal involvement in the maxillary first primary molar and also
mild internal root resorption (arrow); B: 12 months after treatment, normal
development of the subsequent first premolar bud is seen and the primary
internal resorption of the first primary molar is not seen to progress.

the primary teeth. They found that in 87 cases after a
follow-up period of 680 days, the symptoms of the infected
primary teeth such as abscess, gingival fistulae and pain
were relieved and the teeth remained asymptomatic until
exfoliation (19).

Prabhakar et al found that endodontic treatment
using antibacterial mix (a combination of ciprofloxacin,
metronidazole and minocycline) in the primary teeth
showed good clinical and radiographic results. They
also found that all the treated cases were clinically and
radiographically successful with removal of necrotic
coronal and accessible radicular pulp tissue when
compared with only coronal pulp removal (20).

Nakornchai et al reported that TAP could be successfully
used as a root canal treatment agent in the pulpally
involved primary teeth. They concluded that the simple
and short procedures of 3mix could be superior to other
materials used for root canal treatment in children (15).

As mentioned above, one of the ingredients of the
common TAP is minocycline which is a semisynthetic
derivative of tetracycline, a group of bacteriostatic broad-
spectrum antibiotics that are effective against a wide
range of microorganisms (10). It binds to calcium ions
via chelation to form an insoluble complex. Therefore,
the minocycline incorporated into the tooth matrix
leads to discoloration (21). Thereafter, many efforts
were made to reduce tooth discoloration by using TAP.
In addition, substituting minocycline with an alternative
antibiotic could reduce tooth discoloration and result in
effective disinfection of the root canal (22). Trop et al (23)
suggested that Arestin could be used as a substitute for
minocycline to markedly reduce discoloration. Thomson
and Kahler substituted amoxicillin for minocycline to
avoid discoloration in their reported case (24). Also the
bactericidal efficacies of the mixture of ciprofloxacin and
metronidazole plus cefaclor, cefroxadine, fosfomycin
or rokitamycin have been compared with minocycline
containing type of 3mix paste (25). Later, severe tooth
color change was reported after 1 day application of TAP
containing cefaclor (22). In the new edition of Textbook of
Pediatric Dentistry (26), clindamycin has been introduced
as a recommended substitute for minocycline because of
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its tendency to stain teeth (27). The disinfecting activity
of clindamycin as temporary dressing of the root canals
before obturation of canal has been investigated by
Molander and Dahlen (28). In their study the clindamycin
paste was successfully used to eliminate bacterial
growth in 21 of the 25 teeth examined by the 14th day;
however, they reported no advantage for clindamycin
over conventional root canal dressings (10,28). There is a
comparison between antibacterial effect of clindamycin
and tetracycline in a bovine dentinal tubule model using
an agar diffusion test. They observed that the clindamycin
significantly reduced the amount of viable bacteria
compared with tetracycline (10, 29). In our reported cases,
infected primary molars were treated using a combination
of ciprofloxacin-metronidazole and clindamycin, as a
substitute of minocycline. Furthermore, the long-term
prognosis of the treated teeth was questionable but the
treatment can be considered successful given lack of
any symptom, radiographic signs of normal developing
successor tooth buds and objective of the treatment
(preservation of questionable or hopeless primary molars
in uncooperative children as long as possible or at least
until eruption of permanent first molars).

Conclusions

In this study we reported three cases of single session
LSTR (using combination of clindamycin, ciprofloxacin
and metronidazole) for infected primary molars in
uncooperative patients at the age of 3.5-4. After 12- to
13-month follow-ups normal signs and symptoms were
detected. Only in one case there was radiographic sign
of early root resorption of the treated tooth (case 2)
without any radiographic sign of underlying tooth bud
involvement. Longer follow-up periods are needed to
asses erupted successor teeth and ensure the usefulness
of this treatment procedure. However, it seems to greatly
assist in saving hopeless infected primary molars before
eruption of permanent first molars due to effective space
maintenance.
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