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1 | INTRODUCTION

The cemental tear (CeT) is defined as a “complete sepa-
ration along the cementodental border or a partial split
within the cemental tissues along an incremental line.”*
Depending on its location, CeT may lead to corresponding
destruction and symptoms of periodontal and/or periapi-
cal tissues. The manifestations of CeT may include rapid
localized attachment loss and deep periodontal pock-
ets,>™ swelling/sinus formation in the alveolar mucosa/
gingival,”” purulent discharge™® and tooth mobility.**
Diagnosis of CeT often requires radiographic assessment,
with a typical periapical radiograph showing needle-like or
flake-like structures that are partially or completely sepa-
rated from the mesial-distal root surface, accompanied by
the corresponding alveolar bone destruction images.*® CeT
in the buccal-lingual direction often requires diagnosis in
combination with cone-beam computed tomography.’
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Cemental tears, root cracks, and associated periapical-periodontal lesions may
occur simultaneously in one tooth, and can be effectively managed by intentional
replantation and etiological control. A durable splint, along with occlusal and
periodontal monitoring, is required as healing progresses slowly and may be
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According to the location and accessibility, CeT can be
treated by scaling and root planning, periodontal flap sur-
gery, apical surgery, or intentional replantation (IR).*’
Intentional replantation is a procedure that involves
extracting a tooth, assessing and managing the root and
socket, and placing the tooth back in its original position in
the socket.'® IR is typically used in cases where traditional
surgical methods, such as periodontal flap surgery and
traditional apical surgery, cannot reach the lesion area or
are not feasible due to anatomical factors.'® Nagata treated
CeT in the maxillary central incisor with IR and observed
the patient for 12 months. However, his focus seemed to
be on histology.’ This case report presents the application
of IR for the treatment of mesial-palatal-distally involved
CeT (Class 4/Stage C) in the maxillary right central incisor
(tooth #8) and demonstrates the treatment results within
16 months. The etiology of the case, as well as the choice
and outcomes of replantation are discussed concurrently.
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2 | CASE HISTORY/
EXAMINATION

A healthy 34-year-old smoking male patient was referred
to the Department of Periodontology due to intractable
swelling and discharge from tooth #8. The patient reported
undergoing root canal treatment initially for discom-
fort in the tooth, but he experienced no relief afterward.
6 months later, gingival swelling and discharge developed
on the palatal aspect. The tooth was retreated 1year after
the first attempt, but no improvement was observed.

The patient denied any history of dental trauma and
hard-object biting, but expressed uncertainty regarding
bruxism. However, he admitted experiencing signifi-
cant work and life-related stress. Examination revealed
that multiple teeth, including the affected one, had vary-
ing degrees of tooth wear (Figure 1, Figure 2A). Probing
depth (PD) at the midpoint of the palatal aspect measured
approximately 8 mm (Figure 3, Table 1). Tooth mobil-
ity was grade II according to the Miller index (Table 1).
Radiographic images displayed flake-like structures de-
tached from the root surface (Figure 4, Figure 2B). A pre-
liminary diagnosis of CeT in the affected tooth was made.
Treatment options discussed included exploratory surgery

FIGURE 1 Multiple maxillary and mandibular anterior teeth
were worn to varying degrees.

and IR, as well as fixed bridge or implant restoration fol-
lowing extraction. The patient opted to preserve the tooth
and underwent IR.

3 | METHODS

The initial treatment included oral health instruction,
psychological counseling, smoking cessation counseling,
supragingival scaling and subgingival scaling. During
the surgery, a full-thickness mucoperiosteal flap was
raised, and the torn fragments were found not fully ac-
cessible between the palatal root surface and the alveolar
bone. Subsequently, tooth #8 was extracted. The CeT ex-
tended from the mid-palatal root to the apex and mesio-
distally involved some proximal surfaces. Specifically, the
mesial portion of the CeT remained on the root surface
(Figure 5A), while the remaining fragments were removed
from the alveolar socket (Figure 5B). Following the thor-
ough removal of calculus (Figure 5A) and torn fragments
from the root surface, two cracks were observed on the
palatal side (Figure 6A) and repaired (Figure 6B). After
the apical procedure (Figure 7), the root surface under-
went treatment with 12% EDTA (Premier, USA) for 5min,
followed by washing with sterile saline for 1 min. The pa-
tient opted against using regenerative materials. Then the
tooth was reinserted into the socket and the flaps were
sutured. Finally, tooth #8 was stabilized to the adjacent
tooth by Superbond (Kyoto, Japan). Additionally, an oc-
clusal adjustment was performed.

The patient was prescribed amoxicillin for 5days
and 0.12% chlorhexidine rinses three times a day for
2weeks. The sutures were removed 10days after sur-
gery (Figure 8). He received instructions to refrain from
using the affected tooth as much as possible for the next
3-6 months, especially avoiding biting hard objects.
Furthermore, he was advised to consult the Department
of Prosthodontics for the diagnosis and treatment of the
possible parafunctional habits.

FIGURE 2 (A) Labial view and (B)
periapical radiograph of tooth #8 before

surgery.
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FIGURE 3 The probing depth at the midpoint of the palatal
side measured approximately 8 mm, while the remaining five sites
exhibited normal depth.

TABLE 1 The subjective symptoms and changes in the
periodontal index of tooth #8 before and after the surgery.

Periodontal index
Probing Gingival
Subjective  depth recession Tooth
Time symptoms (mm) (mm) mobility
Baseline Discharge 8 0 1I
9months  None 2 2 1
16months None 3 2 /

Note: Data of probing depth were measured at the midpoint of the palatal
side; the other 5 sites remained normal. Gingival recession represented the
average data of proximal surfaces on both labial and palatal sides.

FIGURE 4 (A)Radiograph during root canal retreatment.

(B) Partially enlarged image. The radiograph revealed flake-like
images partially detached from the middle to apical regions of the
root on both the mesial and distal root surfaces (white arrows),
accompanied by alveolar bone destruction in the surrounding area.

4 | OUTCOME AND FOLLOW-UP

At the 9-month postoperative follow-up visit, the patient
stated that symptoms had disappeared since the sur-
gery. Both clinical (Table 1, Figure 9A) and radiographic
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FIGURE 5 The complexity following tooth extraction
suggested that thorough debridement should encompass three
aspects: root infections, torn fragments distributed on the root
surface and in the alveolar socket. (A) Residual fragments (white
arrow) on the mesial root surface and long-term plaque retention
forming calculus (yellow arrow) were observed after tooth
extraction. (B) Partial large pieces of fragments removed from the
alveolar socket.

FIGURE 6 (A)Two cracks extending from the middle to the
apical of the root surface (black arrows) could be observed on the
palatal root surface in cemental tear area. (B) The cracks were
prepared and filled with glass ionomer cement. CeT, cemental tear.

examinations (Figure 9B) showed significant improve-
ment, while the gingival recession was observed. After the
removal of the splint, tooth mobility decreased to grade I.
One week later, the patient returned, reporting increased
tooth mobility. Examination revealed that tooth #8 ex-
hibited tooth mobility near grade II with normal PDs,
prompting refixation. Upon the 16-month postoperative
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follow-up visit, splinting remained intact, and continued
improvement in symptoms, clinical (Table 1, Figure 10A)
and radiographic outcomes (Figure 10B) persisted. At this
point, a treatment plan involving a fixed prosthesis splint
was discussed with the patient. Unfortunately, he was lost
to follow-up from that point onward, and subsequent in-
formation could not be obtained.

FIGURE 7 (A)The infected root apex in vitro. (B) The root
apex after debridement, resection, preparation and filling.

FIGURE 8 Labial view after the stitches were removed.

5 | DISCUSSION

Cemental tears, root cracks, and associated periapical-
periodontal lesions were found simultaneously in the af-
fected tooth. CeT was defined as localized tooth-related
factors that modify or predispose to plaque-induced gin-
gival diseases/periodontitis according to the consensus
report of workgroup 3 of the 2017 World Workshop on the
Classification of Periodontal and Peri-Implant Diseases
and Conditions."" Local mechanical irritation to the sur-
rounding periodontal tissue and alveolar bone caused
by torn fragments produces low-grade inflammation.’
Coronal extension of inflammation may form periodontal
pockets, which open up pathways for plaque accumulation
and retention.’ In this case, the deep isolated periodontal
pocket on the palatal side facilitated continuous coloni-
zation of intraoral bacteria in the fragments surface, the
root surface, and the space between them. Additionally,
the root cracks exacerbated the periodontal-pulpal inter-
infection, imposing a severe inflammatory and infectious
burden on the affected tooth.

Cemental tear can be considered a decompensated
response when the accumulation of force exceeds the
cemento-dentinal junction bearing threshold. Among the
previously discovered predisposing factors, increasing age,
prior root canal treatment, and systemic diseases® may
increase the likelihood of CeT, by affecting its structural
strength. The accumulation of force can result from acute
trauma, such as dental trauma’ or biting unexpectedly on
a hard object.* It can also be chronic damage caused by
the prolonged accumulation of normal or abnormal forces
beyond the fatigue limit, such as increased chewing in-
tensity and frequency,’ clenchingz/ bruxism, and other
parafunctional habits. Moderate to severe tooth attrition,
significantly associated with CeT,'* may also stem from

FIGURE 9 (A) At the 9-month postoperative visit, an intact splint and healthy gingival were observed; however, gingival recession,

particularly noticeable on the proximal surfaces, was observed. (B) The periapical radiograph revealed a significant increase in bone density

in the apical region. Following the removal of fragments, the root narrowed and was positioned close to the mesial socket wall, exhibiting

insufficient bone filling on the distal side.
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FIGURE 10 (A) Atthe 16-month
postoperative visit, intact splint and
healthy gingival were still observed
with no significant increase in gingival
recession. (B) The periapical radiograph
exhibited no significant changes
compared to findings at the 9-month
postoperative visit.

functional contacts or parafunctional habits."* In this
case, multiple teeth with varying degrees of wear were ob-
served, and the attrition of canine, which is rarely used
in the functional state, likely results from parafunctional
habits. In addition, although it is not clear what the occlu-
sal status of tooth #8 was before CeT, the possibility that
the effects of occlusal discrepancies are magnified by in-
creased functional and/or nonfunctional contacts cannot
be ruled out. The occurrence of root dentin cracks has also
been linked to stress fatigue and root canal treatment.** In
conclusion, the CeT in this case may be a chronic fatigue
injury, resulting from one or more factors contributing to
an increased occlusal burden on the affected tooth.

The primary concern of treatment is to eliminate the
inflammatory and infectious burden. Complete removal
of torn fragments is essential for effective manage-
ment of CeT, with treatment selection based on frag-
ment location and accessibility.*® According to the new
three-dimensional classification of CeTs, this case was
classified as Class 4 (clinically inaccessible, infrabony
defect, apical involvement)/Stage C (cemental tear in-
volves 3 surfaces of the root), and the treatment recom-
mendation is open flap debridement and apicectomy.’
However, studies have been reported that the prognosis
of CeT involving the root apex is affected by the diffi-
culty of complete removal of the fragments,® and CeT
located in the apical third of the root had a significantly
lower healing rate.'> Nagata et al.> underwent IR after
discovering CeT extending to the palatal side during a
periodontal flap surgery. In this case, CeT involved the
palatal aspect and the root apex, and the decision of IR
was based on anatomical limitations and the partial le-
sion accessibility. Treatment for unexpectedly discov-
ered root dentin cracks primarily involved crack repair
under IR, as reported in limited case reports.'* Tai et al.>
supposed that it was undetectable root cracks that led
to the failure of CeT treatment, which was supported
in this case. For the space between the root surface and
the alveolar bone after the removal of fragments, recent
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literature suggests a combination of periodontal regen-
erative procedure.’ However, it has also been suggested
that both regenerative and nonregenerative treatment
modalities can achieve long-term success, even when
the root fragment constitutes a significant portion of the
root surface.* Ultimately, regenerative materials were
not utilized due to the patient's refusal.

Another key to treatment is to reduce the occlusal bur-
den on the affected tooth. A periodontal splint and occlu-
sal adjustment are recommended preoperatively for the
affected hypermobile tooth demonstrating signs of occlu-
sal trauma.’ In this case, occlusal control was performed
in three ways: occlusal adjustment under splinting after
replantation to reduce occlusal discrepancies, psycholog-
ical counseling and suggestions for possible prosthodon-
tics treatment to control potential parafunctional habits,
and oral instructions at each visit to manage chewing hab-
its. The patient did not visit a prosthodontic doctor during
the observation period.

The operational convenience brought by IR enabled the
complete removal of fragments and root infection, which
contributed to the disappearance of symptoms, successful
soft tissue closure and normal PDs after IR. However, IR
also poses a healing challenge. Different healing patterns
may occur after IR. Damage to the periodontal ligament
may lead to surface resorption or ankylosis/replacement
resorption.'® A recent study of 10-year treatment outcomes
of autotransplanted teeth has shown that the once con-
sidered poor healing outcomes are not significant factors
affecting long-term treatment outcomes, and more atten-
tion should be paid to periodontal condition and marginal
bone loss.'” A replanted tooth with ankylosis can also be
retained long—term.18 In this case, there was extensive loss
of periodontium within the scope of CeT, but no clinically
significant ankylosis was observed. This could be because
the ankylosis had not yet occurred or had not involved
more than 20% of the root surface."

The duration of splint application for periapical peri-
odontitis in the literature is advocated within 1month.*
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When there is a lack of initial stability, the splinting duration
can be extended to 6weeks.** The replantation of periodon-
tally hopeless teeth combined with regenerative procedures
take 12-18 months for mobility to return to normal.**** In
this case, the mobility decreased to grade I 9months after
surgery, suggesting the healing between the root and alveo-
lar bone had been achieved. While the later increased mo-
bility in functional state indicated that the degree of healing
was not enough to independently bear the occlusal load or
to deal with occlusal accidents. Imaging results did not show
more bone filling 6 months after refixation. In addition to
the failure to incorporate regeneration technology, the re-
duction of the remaining periodontium after extensive CeT,
prolonged extracorporeal manipulation due to multiple root
anomalies affecting the viability of the remaining periodon-
tium, and the patient's smoking habit** may influence the
healing process and periodontal regenerative capacity, thus
affecting the bone fillings. According to Hou et al.,* signif-
icant periodontal regeneration of severe periodontal teeth
with vertical bone defects can be achieved after replantation
without any regenerative materials on condition of a reliable
and durable splint (fixed prosthesis) and a long enough ob-
servation time (5-12years). The longer the distance between
the alveolar bone and the root surface, the longer the time
for bone healing to reach the root surface.” Simultaneously,
several longitudinal studies have shown that tooth mobility
hurts the treatment outcome of periodontal regeneration
surgery and maintenance.*** Therefore, long-term splint
is needed both to restore normal occlusal function and to
maintain the existing healing results and promote the theo-
retical possibility of more bone filling.

Although the Superbond bonding splint used in this
case was not found to be fractured during the observation
period, a fixed prosthesis was planned because of its lim-
ited strength. The long-term reliability of the splint was
questionable, as the control of chewing habit and poten-
tial parafunctional habits was unknown after the patient
was lost to follow-up.

6 | CONCLUSIONS

Intentional replantation provides a better approach for
the complete removal of inaccessible torn fragments,
as well as the detection and management of other root
abnormalities. CeTs, root cracks, and associated peri-
apical-periodontal lesions may occur simultaneously
in one tooth, and can be effectively managed by IR and
etiological control. Healing after IR progresses slowly
and may be insufficient to fully regain occlusal function.
Therefore, a long-term and reliable splint is required,
along with continuous attention to occlusal control and
periodontal maintenance.
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