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Clinical approach to a tooth with irreversible pulpitis: 
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Dental pain management is one of the most crucial steps in endodontic treatment. Irreversible pulpitis occurs when
inflammation and other symptoms such as pain become severe. 1 The pain can be quite sudden and often followed by
thermal and sweet sensitivity that can last for longer duration. Therefore, pain can be intense, linger to temperature
changes, spontaneous, diffuse and be referred to other orofacial areas. 1

The dental pulp is a complex arrangement of connective tissue, neurovascular tissue and humoral cells. When exposed to
numerous external stimuli, including bacterial invasion through dental caries, tissue inflammation, the effects thereof are
the clinical signs and symptoms of 'reversible and irreversible pulpitis'.2 The inflammatory status of the pulp can be
reversed if the noxious stimulus is removed, as long as it is not outside the pulp's capacity to settle, heal and/or repair 2.
However, if the external stimulus overcomes the pulp's innate defense and repair mechanisms, then it becomes an
excruciating, acutely inflamed and 'irreversibly' damaged, resulting in pulp necrosis. 2

It is commonly known that the primary pain for pulpitis is caused by direct dentin destruction due to microbial invasion and
alteration in osmotic pressure of dentinal tubules.2 Aetiologically, which is secondary to microbial effect, is hypersensitivity
of the pulp nerve fibers due to inflammatory reactions. It appears that the C nerve fibers are more affected by inflammatory
stimulators in the pulp.2 In all-purpose, the A delta fibers respond to the stimulators related to the dentinal tubules whereas
the C fibers mostly respond to inflammatory stimulators which are interpreted as long-standing and vague pain sensation.
It is understood that when the pulp nerve fibers are affected by chemical mediators, the action potential procedure would
be facilitated or spontaneously started.2 Some of the inflammatory chemical mediators activate nerve fibers, and some of
them toughen the nerve fibers responses. So, when large numbers of chemical mediators exist, the nerve response is
more intense. It is indicated that some chemical mediators like nerve growth factor are effective in prolonged pain.2

As disease progresses, the periapical region becomes involved, the tooth becomes sensitive to percussion and the
proprioceptive nerve endings in the periodontal ligament space get stimulated.

In literature it is evidenced that the utmost suitable treatment for irreversible pulpitis requirements to be definite diagnosis
and identification of pain etiology. 1 The treatment for controlling the pain as per its original sources differs from case to
case. It is conceivable that the pain becomes referred or originates from the other teeth. 1 It is thus important to reach a
correct diagnosis and recognition of pain reason. Clinical signs and symptoms, vitality tests and precise evaluation of tooth
can be helpful in recognition of the source of pain. The most important step is to anesthetize the tooth and be able to
successfully manage the cause of pain. The main aim of this case report is to outline the common techniques and
approaches to provide successful pain management of irreversible pulpitis.

CASE REPORT
A 38-year-old female presented with an upper right premolar (15) which was sensitive and painful to cold, hot, sweet and
upon biting. The patient stated that the tooth had continuous sharp and shooting pain. The patient also reported that she
once experienced pain in April 2019 but it disappeared and that subsequently the pain was more severe. She informed the
clinician that the tooth was previously restored.

Upon extra-oral examination (EOE), there was no facial swelling and temporomandibular joint dysfunction was noted due to
the presence of a right click and sinuses were tender upon palpation.

Upon intra-oral examination (IOE), revealed a composite resin restoration on tooth 15 with no fracture or cracks and there
was a good overall oral hygiene with healthy gingiva, had slight fluorosis on anterior maxillary teeth, had signs of bruxism
and attrition with wear facets, crown on tooth 47 and numerous composite restorations. (Figure 1).

Diagnostic tests were performed and the tooth was sensitive to cold (ethyl chloride was used for cold sensitivity test), to hot
(warm gutta percha was used for hot sensitivity), slight tenderness in the periapical was present and there was no tooth
mobility. (Figure 2).

On radiographic examination, (extra-oral panoramic x-ray), the following features were noted: a crown and root treated 47,
composite restorations on 17, 16, 15,14, 25, 27, 37 and radiolucency indicating carious defect on disto-occlusal of 46.
(Figure 2). On intra-oral preapical x-ray, it was noted that there was a large composite resin restoration on tooth 15, which
was situated close to the pulp chamber as well as distal radiolucency (possible secondary carious) defect beneath the
restoration as per extra oral panoramic x-ray. There was also widening of the periodontal ligament space around the root of
tooth 15. A composite restoration was also observed on the distal aspect of tooth 14 with possible recurrent caries as
observed radiolucency beneath the restoration. (figure 3).

A pre-treatment diagnosis for tooth 15 in this patient was confirmed to be irreversible pulpitis based on clinical signs and
symptoms and radiographic findings. Notably the patient is bruxer and received treatment advice regarding biteplate to
alleviate the symptoms.

After an informed and signed consent, the patient was anaesthetised, emergency root canal treatment (ERCT) was
performed and 2 canal orifices were found buccal and palatal respectively with a working length (WL) of 21mm. (Figure 4).
Irrigation and debridement using Milton (1% NaoCl) as well as 17% EDTA solution (Pacdent) was carried out by the
clinician. An intra-canal medicament, calcium hydroxide on Teflon tape was applied and coltosol temporary restoration was
placed.

An appointment was scheduled for 6 days later for subsequent management of the case. The patient was symptom free
and was anaesthetized. A size 10 K-file (Dentsply Sirona was introduced to length of 21mm, connected to NSK Ipex II Apex
Locator in order to establish the correct working length to a reading of 0.3 at 21mm and rubber dam placement for isolation
was done. (Figure 5). Two canals were shaped and filled using protaper gold system with a speed of 300 rpm and toque of
1.5N using an Endomate (NSK) handpiece.

Figure 1a and 1b. Pre-operative clinical view of tooth 15 and slight fluorosis on anterior teeth

Figure 2. Panoramic Radiograph at initial consultation Figure 3. Pre-operative radiograph revealing a tooth 15, with 
widening of periodontal ligament space and mesio- occlusal 
composite resin restoration on tooth.

Figure 4. Preoperative x-ray, length determination Figure 5. The post operative radiograph with final obturation

Figure 6. The post-operative radiograph with final 
obturation and restoration

Figure 7. The post operative panoramic radiograph

DISCUSSION
Most clinicians are curious, interested and intrigued by the successful outcomes of correct tooth debridement of the root
canal and its final obturation. Clinical encounters, different approaches, type of instruments, files and different intra-oral
imaging modalities, extra- oral imaging modalities are stated by various authors but all clinical outcomes are unique to
individual patients. 3,4 Other authors specified that the importance of correct diagnosis and treatment planning cannot be
underestimated. 4 Notably, there are countless causes of facial pain and the differential diagnosis can be complicated,
difficult and demanding. All the important information about the patient must be collected; this includes medical and
dental history, the results of both a clinical examination and diagnostic tests. The clinician should be well versed with the
prognosis for different endodontic clinical conditions.

Pre-operative diagnosis is vital and an accurate diagnosis of the patient's condition is crucial before an appropriate
treatment plan can be formulated for that individual case. A reasonable and compassionate approach to clinical
examination should be adopted.
In addition, 17% EDTA solution combined with small amounts of 1% sodium hypochlorite with the effervescent effect can
be useful for the canal debridement. Use of chelating agents such as paste EDTA (Essential range, Wright Millners) are
the initial stages to provide lubrication to instruments and also help in avoiding file separation. The use of digital
radiography can also contribute greatly in successful management. 3

Successful management of the steps lead to increased depth of penetration, cleaning, shaping and obturation with
appropriate use of instruments and materials lead to a, acceptable outcome and final restoration (Figures 7 and 8).
There are many encounters in carrying out treatments for teeth with acute pulpitis and such cases with irreversible
inflamed pulp may be hyperalgesic which is difficult to anaesthetise. 2 Previous authors emphasized the significance of
complete debridement of inflamed and necrotic pulp tissue as the main aim of conventional root canal therapy. 2, 4,5

Literature reviews also indicate that antibiotics don’t seem to significantly reduce pain caused by irreversible pulpitis. 5 It
does not reduce the percussion perception or quantity of pain medication taken. It does however, facilitate antibiotic
resistance and should be prescribed only where indicated. 6 The ideal outcome in all clinical situations should include
overall healing as well as prevention of disease and infection. The main aim should involve functional retention of the
tooth. Understanding the risk factors associated with endodontic failure is a key factor to increase the chances of
success. 7

CONCLUSION
The described case illustrates a typical approach to manage a case of a tooth with irreversible pulpitis by recommended
clinical guidelines and techniques. Similar cases may be difficult to approach for other clinicians due to lack of clinical
experience, expertise and availability of adequate instruments and equipment.
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