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Management of the endodontic-periodontal lesion
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Key points

Survival rates of endodontic-periodontal lesion-
affected teeth are over 85% at five years. As such,
attempts should be made to preserve these teeth
where possible.

Abstract

A staged management approach is often
appropriate, where non-surgical root canal
treatment and subgingival instrumentation is
indicated if there are no significant root fractures,
perforations or resorptive lesions.

Specialist referral is often required due to
the need for the use of a dental operating
microscope and/or surgical management.

Endodontic-periodontal lesions (EPLs) develop due to the various pathways that allow microbial migration between
these two compartments. The authors review the historical and current research on the aetiology, diagnostic
pathways, prognostic factors and management strategies for EPLs, emphasising a multidisciplinary approach to
managing EPLs. This paper aims to guide clinicians in managing these challenging cases with a combination of

endodontic and periodontal therapies.

Introduction

The pulp and the periodontium have an
intrinsic relationship from their embryonic
origins. Although they frequently present
with discrete pathologies, several portals exist
between pulp and periodontium that may allow
passage of microorganisms between these two
compartments (Table 1). Subsequently, disease
in one site may contribute to disease in the
other, with the potential to coalesce, producing
an endodontic-periodontal lesion (EPL).

The dentino-pulpal complex can directly
communicate with the periodontium via
several pathways, allowing for bacterial cross-
seeding.”” Alongside the main root canal,
accessory canals are common. Reported
prevalence is between 18-79%,** the apical
third being the most frequent location, as
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well as in posterior teeth.” Microscopically,
dentinal tubules can become invaded with
microorganisms from advancing periodontal
lesions, secondary to recession or periodontal
therapy, or internally following pulpal necrosis
and microbial colonisation of the pulp.

Although these anatomical portals exist,
questions have been raised on their relevance
in disease spread.

Endodontically, the high prevalence
of accessory canals does not match the
low frequency of lateral radiolucencies of
endodontic origin.® Moreover, studies have
demonstrated that even when teeth are non-
vital, tissue in accessory canals may not be
irreversibly inflamed or contaminated with
bacteria. The size and patency of accessory
canals may dictate whether inflammation is
evoked in adjacent tissues.” Conversely, a series
of studies suggested that teeth with apical
pathology had a higher correlation with multiple
negative periodontal outcome measures.***

Diametrically, periodontal disease has not
been shown to cause pulpal necrosis until

the lesion extends to the apex where the
main pulpal blood vessels are compromised.
This is usually restricted to the affected
root for multirooted teeth.”!" However,
fibrosis, calcification and partial necrosis
can be seen within the pulp, correlating
to the severity of periodontal disease.'?"
Furthermore, contemporary research has
revealed similar molecular inflammatory
profiles in the pulps of vital teeth affected
by advanced periodontal disease and those
with irreversible pulpitis.'* Additionally,
previously root-filled teeth affected with
periodontal disease, where the natural
internal defences of the pulp have been lost,
show greater risk of endodontic failure.”
Together, these findings suggest that the
impact of periodontal disease on the pulpal
status may be a contributory one to the
‘stressed pulp syndrome}'® rather than a sole,
definitive cause of pulpal necrosis.
Aberrant anatomy or pathology can also
contribute to the development of EPLs. Root
damage from fractures, cracks, or iatrogenic

Table 1 Common pathways of communication between the pulp and periodontium

Anatomical/developmental

Acquired/pathological

e Apical foramen of main canal
e Accessory/lateral canals
e Dentinal tubules

o Cracks

® Root fractures

* Root resorptions
e latrogenic damage
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Box 1 Examples of local risk
factors for periodontal disease
progression

e Root grooves
* Invaginations
e Cemental tear
e Accessory root
e Enamel pearls
¢ Dilaceration

e Fusions/germination

damage can create a passageway for bacterial
migration between the pulpal and periodontal
tissues. Typically, this leads to a local
inflammatory response, which may appear
clinically as an isolated deep area of attachment
loss. Root resorption also often crosses the
juncture of the pulp and periodontium.

Apropos of EPLs, local risk factors, such as
invaginations of the crown and/or roots'” and
root grooves,'® provide an increased risk for
direct communication between the pulp and
periodontium, secondary to more sheltered
biofilm accumulation and resultant carious
lesions or attachment loss. This significantly
impacts the prognosis and treatment plan.
Further examples of potential risk factors are
presented in Box 1.

The remainder of this article will consider
the classification, diagnosis and management
of EPLs.

Classifications

Several classifications exist for EPLs. The
prominent ones are outlined in Fig. 1.1
A major criticism of some classifications
is that they require determination of the
historical course of disease.’”?’ A more
recent classification developed at the 2017
World Workshop on the Classification of
Periodontal and Peri-Implant Diseases and
Conditions by Herrera et al.** negates the
need for determination of the endodontic or
periodontal source of the lesion. The authors
encourage its use. EPL teeth with ‘root damage’
are also considered in this classification. This
includes root fractures, iatrogenic perforations,
or perforating resorptive lesions.

Diagnostic pathway

Accurately diagnosing EPL is challenging. The
dilemmas frequently faced are determining
whether there is pulpal involvement, or for

| CLINICAL

Fig. 1 Main EPL classification systems. Image created in BioRender rule below
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Fig. 2 Case of a localised periodontal defect with a buccal sinus affecting tooth 23. a) The

PA showed suboptimal obturation of tooth 23, but no frank apical pathology. b) Due to the
localised distal probing depth and pattern of bone loss, a root fracture was suspected. Surgical
exploration was undertaken and a broad circumferential defect was found circling the mid-
third of the root. ¢, d) The root was stained, but no fracture was visualised. Guided tissue
regeneration was undertaken. At one year, the sinus had resolved and the probing depths
were =s4mm. e, f) Although the initial healing appears positive, the patient was warned of
possible future failure given a root fracture was still suspect; although, one was not identified

History

localised cases, whether any root damage

is present.

A thorough assessment is crucial for
accurate diagnosis, prognosis and subsequent
treatment plan.
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The first step in the diagnostic pathway is
to take a detailed pain, trauma and dental
history. Most EPLs are asymptomatic; however,
patients may report pain, swelling, mobility



—|  cLNICAL |

and bad taste. Symptomatic cases may be
associated with pulpitis, apical periodontitis,
trauma, or iatrogenic damage.”

Certain symptoms prompt further
evaluation. For instance, pain on release of
biting is classically described in cracked teeth.
Furthermore, patients with parafunctional
habits (bruxism) and heavily restored
dentitions are at greater risk of root fractures.

Clinical examination
Clinical evaluation of EPLs involves assessment
of soft and hard tissues.

Soft tissue examination investigates for
presence of an abscess/swelling, sinus tract
and tenderness on palpation of buccal mucosa,
alongside a full-mouth periodontal assessment.
A baseline chart reveals the extent of periodontal
destruction surrounding the tooth, helping
determine the prognosis and monitoring the
subsequent success of treatment.

Anisolated deep pocket in non-periodontitis
patients suggests root damage or disease
of endodontic origin without root damage,
draining through the gingival sulcus. Furcation
involvement in non-periodontitis patients can
be secondary to cracks in the pulpal floor or
necrotic and infected furcal canals. Therefore,
furcal bone loss in a heavily restored tooth may
be the first indicator of pulpal necrosis rather
than primary periodontal disease.

Hard tissue examination investigates
the presence of carious lesions, defective
restorations, cracked teeth/root fractures,
tenderness on percussion, developmental
grooves/anomalies, traumatic occlusal elements
and ultimately, tooth restorability.

To aid restorability assessment in the first
instance, any restorations and carious lesions
should be removed.” Cracks/root fractures
can be assessed visually with magnification,
transillumination and tooth sleuth testing.
Staining with methylene blue dye may aid visual
inspection. Pain on release of biting on the tooth
sleuth is associated with the presence of a crack.
Cracks and root fractures are often hard to detect
clinically due to their cleavage planes and may
only manifest after accessing the pulp chamber
or tooth extraction. If cracks/root fractures
are suspected but not confirmed, the patient
should be informed that, while treatment can be
attempted, the outcome is unpredictable (Fig. 2).

Occlusal assessment of static and dynamic
occlusion, premature and heavy contacts, and
fremitus should be performed, as pathological
occlusal elements can contribute to cracks/
root fractures and subsequent EPLs. Where
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Fig. 3 a, b, ¢) AJ-shaped radiolucency, seen in the left image around the mesial root of tooth

46, typically indicates vertical root fracture (VRF). VRF may also present as a halo-shaped
radiolucency around the root and involve the furcation of multirooted teeth (right image). Root
fractures are often not directly detectable on CBCT imaging due to insufficient voxel size, non-
axial cleavage planes and beam hardening artefacts due to restorative materials, such as metal
posts (seen as white streaks and black bands in the middle image). It should be noted that a root
groove may mimic a VRF radiographically (Fig. 4)

Fig.- 4 a, b) PA and sagittal slice CBCT showing J-shaped radiolucency associated with the distal
root of tooth 46. The distal root in fact had a root groove, rather than a VRF

Fig. 5 a, b) Pre-op PA of tooth 12 with persistent localised periodontal pocket. Bone loss
extends to just below the end of the post. A CBCT was not performed on the basis that
substantial scatter would prevent accurate visualisation of any fractures. Surgical exploration
was opted for instead, where a root fracture was identified. Additionally, for post-crown
restorations, a history of repeated debonding should raise a high suspicion of a root fracture

possible, adjustment should be carried out. Pulp
sensibility testing using cold and electric pulp
testing helps determine tooth innervation but
doesn’t provide accurate information regarding
the blood supply.** Furthermore, multirooted
teeth with partial pulp necrosis may give false-
positive responses.?>*¢

Radiographic examination

This includes evaluation of periapical
radiographs (PA) and possibly cone beam
computed tomography (CBCT) scans. Where a
CBCT scan is required for diagnostic purposes,
the authors recommend referral onto an
appropriately trained clinician.
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Fig. 6 Diagnostic pathway for teeth with endodontic periodontal lesions. Created in BioRender. Moyes, D. (2024) BioRender.com/r60j931
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PA provides information about the extent
of the intrabony defect, quality of root filling
and root morphology. Limitations include
anatomical noise,”” geometric distortion® and
a two-dimensional representation of a three-
dimensional object.”? CBCT provides three-
dimensional visualisation of the root anatomy
with high geometric accuracy and minimal
anatomical noise.*® With regards to EPLs,
CBCT can help recognise:

o The presence, extent and location of
perforations
o Internal/external resorption

e Anatomical variations/anomalies

o The pattern of bone loss around teeth
(Fig. 3, Fig. 4)

« Root fractures (to some extent)

However, beam hardening artefacts due to
restorative materials (Figures 3 and 5) are a
major drawback of CBCT imaging, reducing
the quality and diagnostic value of the image.*!
CBCT is a valuable tool for assessing EPLs, and
facilitating diagnosis, prognosis and clinical
decision-making.* However case selection
is important and radiation dose reduction
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protocols should be considered. Once all the
clinical information has been gathered, a
diagnosis can be made in line with the Herrera
et al 2 classification. Figure 6 summarises the
diagnostic pathway.

Prognosis

‘Survival’ rates for EPLs treated surgically
are likely between 88.5-92% at five years®»*
and approximately 87% at ten years.*® This
is significant, as many of the included EPL
teeth with bone loss to or beyond the apex
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would conventionally be considered to have
a hopeless-poor prognosis. However, more
than half the EPL teeth that survived to five
years were splinted long-term to reduce
mobility.**

Several retrospective and prospective cohort

Prognostic factors for EPL survival, success
and improved periodontal outcomes are
poorly reported in the literature. While specific
evidence related to the prognostic factors of
EPLs is sparse, it is also important to consider
the ‘specialty specific’ prognostic factors when

managing these types of cases.*** Possible
positive prognostic factors are presented in
Table 2. These factors are largely derived from
studies which managed EPL at least partly
surgically, with regenerative or endodontic
microsurgery.

studies using a stricter outcome of ‘success’
yielded an approximately 70-80% success rate

Table 2 Positive prognostic factors for EPL outcomes

at up to 12.5 years,*$?7,383%40 T ——

In the cases of both survival and success, e Female patients®
the teeth included in the quoted studies were Patient e Good plaEue ;ontrol and low full mouth bleeding scores*

. . * Non-smokers
managed surgically. No long-term studies have o Well-controlled diabetes®
been conducted on the survival or success of -
. Oral * No bruxism*®

EPL teeth treated non-surgically.

The difference in outcomes between freL-eosgel)r::Ie\llienza;ttgcsament loss®
‘survival’ and ‘success’ is relevant when o Anterior teeth®
discussing various management options ° Maxillary _teethig N

ith th tient. ‘Survival’ i idered ¢ No or minimal (< Grade 1) mobility
wi ¢ patient. ourvival Is considere Endodontic/restorative intra-operative factors:
the most critical patient-reported outcome o Well-sealed cuspal coverage restoration®
measure,’! whereas ‘success’ is more clinician- . Olrthograde root-filling within 2mm of the root _apex5° '

. ) ) ] o e Bioceramic use as a retro or orthograde root filling material>®
centred, with stricter radiographic criteria. ¢ Undertaking elective RCT on EPL teeth with bone loss to or past the apex, where
The implant literature often quotes ‘success’ Tooth surgical periodontal treatment is planned333552
rates in the range of 90-95% at ten years;*>*  [erlofeions =Sl (e
. 8 . ° years; ) e Single cracks as opposed to multiple cracks in a tooth**
however, the implant criteria for ‘success’ is e Cracked teeth which aren't terminal abutments®*
more comparable to tooth ‘survival’ rather * Lowervolume of any resorptive defect’”
. , Periodontal intra-operative factors:
than tooth ‘success. As such, the aforequoted * Avoiding damage to cementum when carrying out periodontal therapy®6=’
‘survival’ rates for EPLs may be comparable e Use of guided tissue regeneration techniques in two and three-walled
. . defect534,48,58,69
long-term 'to that of implants, with corre?t e Combined endodontic-periodontal intra-operative factors:
case selection; although, the current data is o Treatment with a combination of non-surgical RCT and subgingival PMPR®
preliminary in this regard. Additionally, when * Subgingival PMPR at the same time as or within three months post-RCT>2*?
compared to single implants over a ten-year ¢ Narrow infrabony defect®
period, maintaining EPL teeth with bone loss ~ Defectmorphology | ¢ Contained (three-walled) defects*" .
¢ th onificant] ) o Decreased extent of vertical component of furcation defects*
past the apex was significantly more cost- : :
effective for patients than having a dental  Operator ° Opreien il ent @pang:
e Minimally invasive surgical technique

implant.”

Fig. 7 Flowchart illustrating decision-making processes for various management options
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Management strategies

The discussion of management strategies
should be prefaced with the disclaimer that
the overall quality of evidence for management
of EPL is weak. This is because most studies
on EPL teeth do not have appropriate control
groups, have short follow-up times and mainly
include only small cohorts of teeth.

Management strategies vary according to
whether root damage is present and whether the
tooth is ‘vital. There is general agreement that
when the pulpal status is confirmed as necrotic,
root canal treatment (RCT) should be initiated
in the first instance,” unless a significant root
fracture, perforation, or resorptive lesion
is confirmed (Fig. 7). There is more recent
evidence suggesting that in ‘vital’ teeth with
apicomarginal bone loss to the apex, RCT may
be indicated to further improve periodontal
probing depths and clinical attachment
levels; although, the authors stress that this is
currently preliminary evidence.'****3> As such,
there will be occasions where the operator has
to make a judgement call as to whether RCT
should be undertaken when the vitality status
is unclear (Fig. 8).

The below sections will discuss the rationale
and evidence base for various aspects of
management, while Figure 7 illustrates some
of the decision-making processes that may be
considered when deciding between various
management options.

EPL without root damage

Non-surgical management strategies
Non-surgical RCT is indicated in the first
instance, according to the results of two
systematic reviews.”*

Additional subgingival professional
mechanical plaque removal (PMPR) achieves
superior outcomes compared to non-surgical
RCT alone.”® This should be done using
ultrasonics as opposed to hand instruments
to minimise the chance of damage to the
cementum layer, potentially allowing for
greater periodontal ligament re-attachment.*

It is unclear what the time gap between
subgingival PMPR and non-surgical RCT
should be,*? with only one study (using
surgical periodontal treatment) indicating
superior periodontal outcomes if undertaken
within three months of non-surgical RCT.
As a minimum, subgingival PMPR should
be carried out regularly on a long-term basis
where the periodontal pocket remains >4 mm
with bleeding on probing. Once the probing

| cunicaL |—

Fig. 8 a) Tooth 32 presents with a localised deep periodontal pocket and vertical bone loss
extending to, but not encompassing, the apex. A positive response to Endofrost was elicited
but suppuration was consistently present. The true status of the pulp is questionable. b)
Tooth 31 presented with bone loss to the apex and deep buccal and lingual probing depths. In
contrast, both centrals were consistently positive to cold testing and so a decision needs to be
made on whether to instigate RCT in this scenario

Fig. 9 Case of localised periodontitis in a young patient, including an EPL affecting tooth 43.
Initial presentation of tooth 43 with deep periodontal probing depths >6 mm affecting buccal
lingual and distal aspects of the tooth combined with diffuse apical pathology combined

with marginal bone loss. a, b) The tooth was also over-erupted but not mobile. ¢, d) RCT was
undertaken over two visits, with recontouring of the crown to improve appearance. Targeted
subgingival PMPR was undertaken immediately after completion of the RCT. e, f) At six-month
review, probing depths had reduced to 4 mm with resolution of the inflammation, no bleeding
on probing and radiographic bone fill seen. The tooth was placed into a maintenance phase

depth is <4 mm without bleeding on probing,
the patient should be placed on a supportive
periodontal care pathway.®

RCT should be
carried out using 0.5-5.25% sodium

Non-surgical

hypochlorite.®® A penultimate rinse with
ethylenediaminetetraacetic acid may also be
used.®® Two-visit endodontic treatment, with
an interim dressing of calcium hydroxide, may
improve periodontal outcomes®>* compared
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to single-visit treatment, with a tentative
suggestion that subgingival PMPR should be
done while the intra-canal dressing is in situ.
The biological basis for this lies in the fact
that the initiation of non-surgical RCT and
intra-canal dressing reduces the bacterial load
and levels of inflammatory mediators, such
as lipopolysaccharide, reducing the potential
for cross-seeding between necrotic pulp and
inflamed periodontal tissues****” (Fig. 9).
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Surgical management strategies
Most studies on EPL employ surgical
management strategies.

Surgical management strategies can be
considered following the failure of non-
surgical management as described above
or can be considered immediately as an
adjunct to non-surgical RCT. In the authors’
opinion, most cases will undergo a non-
surgical approach first, followed by review,
with only select cases proceeding directly
to surgery. Cases that may be more likely
to require regenerative surgical approaches
include Grade2 and 3 EPL teeth according
to the Herrera et al.?? classification.’*970.71
Therefore, referral to an appropriately
trained clinician should be considered if this
diagnosis is made.

Prerequisites for any surgical approach
include:

+ No medical contra-indications to surgery

o A motivated patient with satisfactory
plaque control and low bleeding scores®

o Where non-surgical management is not
possible eg long posts.

There is no strong evidence on which
surgical management strategy is best for
EPL teeth as well-controlled studies are not
available. Often, the technique employed
will depend on the extent of bone loss,
defect morphology and root morphology
(Fig. 10, Fig. 11). The most employed surgical
management strategies include:

o Open flap debridement

o Guided tissue regeneration techniques
+ Root resection/hemisection

» Apicectomy

Apicectomy is not considered as part of
standard surgical management for EPL unless
the endodontic component is not predictably
manageable non-surgically.

EPL with root damage
Perforations
Gorni et al.”? assessed the success rate of
perforated EPL teeth which had non-surgical
RCT and perforations repaired with mineral
trioxide aggregate (MTA) over a 14-year
period. At two years, 41/49 (84%) of perforated
EPL teeth were ‘successful’ following non-
surgical RCT and perforation repair, versus
74/75 (99%) of non-EPL teeth, representing
a statistically significant difference in success.
By 14 years, the probability of the EPL
cohort remaining ‘successful’ was only 37%,

542

Fig. 10 Persistent EPL case following RCT on tooth 21 (apex managed with MTA apexification).
a, b) Deep buccal, mesial and palatal probing depths with associated vertical bone loss to the
apex were present at baseline. ¢, d) Following surgical exposure, the granulation tissue was
removed and an apicectomy was conducted as the lesion was assumed to be of endodontic
origin. d, e) A small perforation was noted as well, which was repaired with a bioceramic putty
(Total Fill BC putty). The defect was a contained two-walled defect with a narrow radiographic
defect angle <20° and so deemed amendable to guided tissue regeneration. f) The defect
was filled with a bovine-derived xenograft and collagen membrane (BioOss Collagen and
BioGuide). g, h) The immediate post-operative appearance and at one-month review showing
resolution of the inflammation with some recession. Due to the increased mobility post-
operatively, a splint was placed which was subsequently changed to a lab-made, 0.4mm,
round wire splint, placed palatally for aesthetic reasons

Fig. 11 a, b, ¢) Localised periodontitis case with associated EPL on tooth 26. The distal

root shows recession as well as inflammatory root resorption and there is as a degreelll
furcation lesion. ¢, d) This case was not amendable to regenerative surgery. In this case, RCT
was conducted, followed by resection of the distal root. e) Floss was used to pass a Coepak
periodontal dressing through the furcation to try and maintain the space and facilitate regular
plaque removal from the furcation area. f) At one month, the furcation is open, but there is still
some inflammation present and ongoing supportive care will be needed. This case will likely
be classed as survival rather than success

which again was significantly lower than non- It is unclear what the ideal protocol for

EPL teeth at 72%, with an accelerating failure
rate after eight years. This may suggest a lack
of stability in MTA as a perforation repair
material over the long-term.

perforation repair in EPL teeth is. The authors

suggest:

o Debridement of the perforation site and
the associated periodontal pocket using

BRITISH DENTAL JOURNAL | VOLUME 238 NO.7 | APRIL 112025
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an ultrasonic scaler. If the perforation is
old and has periodontal tissues fungating
through it, the tissues may need to be
removed using electrocautery

o Disinfection and haemostasis of the
perforation site using cotton pellets soaked
in sodium hypochlorite 0.5-5.25%

« Repair with a bio-ceramic putty, as opposed
to pure MTA, due to their improved
mechanical properties.”

Cracked teeth and fractured roots

Most studies agree that cracked teeth with
associated probing defects receiving non-
surgical RCT have a reduced survival rate
compared to cracked teeth without probing
defects.”* Interestingly, one study found that
cracked teeth with associated periodontal
pocket depths of 5-7mm had statistically
similar success and survival rates compared
to those with pockets <5 mm. The authors put
this down to their restorative protocol, which
involved bonding composite into the canal
orifices, 2-3 mm below the apical extent of the
crack following non-surgical RCT,” followed
by placement of a full coverage crown.

A recent systematic review also found that
cracked teeth which underwent non-surgical
RCT, and didn’t have full crowns placed, were
113 times more likely to be extracted than
those with full coverage crowns.”

Based on these findings, the authors
recommend bonding of composite material
down the root canal orifice, 2-3 mm below the
apical extent of the crack, followed by prompt
placement of a full coverage crown in cracked
EPL teeth. This may be challenging without
the use of a dental operating microscope
and heated obturation equipment. As such,
referral to an appropriately trained colleague is
recommended.

Root resorption
Internal or external resorption communicating
between the pulp and periodontal tissues
ordinarily requires non-surgical RCT with
internal or external surgical repair of the
resorptive defect using bioceramic materials. The
approach for the repair is dictated in most cases
by the ease of surgical access to the perforating
site and/or the ability to visualise the whole
defect completely without a surgical approach.
In cases where resorption is extensive and
the patient is symptomatic, extraction is
usually indicated. Alternatively, if the patient
is asymptomatic, monitoring the lesion would
be the management strategy of choice.””

Management of EPL teeth with root damage
due to resorption is a clinical challenge and
should be managed by a clinician with
appropriate training and equipment. Referral
is usually indicated.

Periodontal management

Once the cause of the root damage has been
managed, it may be judicious to also remove
the biofilm with targeted subgingival PMPR
using fine ultrasonic tips and a low-medium
power setting to minimise the risk of damage
to the cemental layer. In cases where this still
fails to stabilise the disease, or surgery has not
been employed to access the root damage,
then surgical periodontal techniques maybe
considered as discussed above.

Conclusion

The diagnosis and management of EPLs is
a clinical challenge. Informed consent is
paramount before embarking on the treatment
journey, as treatment is often time-consuming,
costly and unpredictable. Currently, evidence-
based management strategies specific to EPLs
are lacking; however, current, long-term survival
rates seem promising. Multi-disciplinary
management is essential for favourable
outcomes and (depending on the aetiology)
following a staged approach seems sensible to
provide the patient with greater clinical and
financial certainty as treatment progresses.
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