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Study Aim 

The aim of  this study was to evaluate the effect of 
preoperative administration of intraligamentary injections 
of diclofenac sodium and dexamethasone on the anesthetic 
efficacy of 2% lidocaine given as an inferior alveolar neve 
block in the endodontic management of symptomatic 
irreversible pulpitis. The effects of intraligament injections 
on maximum heart rate was also recorded.



To appreciate the clinical significance of this 
study, we must first understand why 
administering  only the  inferior alveolar nerve 
block (IANB) may not always suffice…. 



Inferior Alveolar Nerve Block (IANB)
• Unlike the maxilla, local anesthesia in the mandible can be difficult, and the success rate of 

conventional inferior alveolar nerve block (IANB) is only 80–85%. 

•An IANB can take anywhere from 5-19 minutes to take effect, so the anesthetic must be given 
sufficient time to work. 

• Failure of the IANB can be attributed to anatomical variations: accessory mylohyoid nerve, 
bifid mandibular nerve, retromolar foramen & contralateral innervation of the anterior teeth.



Irreversible Pulpitis & the Mandibular Molar: 
Why is successful anesthesia even more of a challenge?

• Success of IANB is  only 28% for the M1 and 25% for the M2 when IP is 
present. (Fowler 2016). 

•Success of IANB is lower due to : Tetrodotoxin-resistant Na channels, 
capsaicin-sensitive transient receptiors, sprouting of nerve fibers, pro-
inflammatory mediators, neuronal plasticity, allodynia, hyperalgesia, 
central sensitization, Lower pH, reduced activation threshold of 
nociceptors. 

•Patients present with extreme anxiety and decreased pain thresholds



Irreversible Pulpitis involves a cascade of pro-inflamm. mediators: histamine, serotonin, 
prostaglandins (PG), leukotrienes (LN), platelet activating factor, substance P (SP). 

• PGs causes vasodilation, chemotaxis 
of inflamm. cells & sensitizes the 
receptors of pain fibers to stimulation 
by other mediators such as bradykinin. 

•LN attract neutrophils and 
macrophages that produce tissue and 
cellular damage through the release of 
enzymes such as lyzozymes which 
increase vascular permeability and 
increase pain by prolonging 
stimulation of nerve fibers. 

•Cfibers  release SP which causes vasodilation, 
increased vascular permeability, and pain by 
lowering the threshold of sensory nerves 



Symptomatic  
Irreversible Pulpitis

•Steroidal anti-inflammatory drugs (SAID)/glucosteroids, function by inhibiting 
phospholipase A2.  This reduces  the production and concentrations of PGs and 
LNs. 

•Non-steroidal anti-inflammatory drugs (NSAIDS), inhibit cyclooxygenase enzymes. 
This  reduces PGs but does not affect LN production. 

•



Efforts to Increase the Success of Local Anesthesia in Mandibular 
Molars with Irreversible Pulpitis

•IANB &  GGNB, resulted in 70 % successful anesthetia, versus 2 IANB or 2 GGNB.  This is likely due to  
deposition of anesthetic at 2 different sites in  the pterygomandibular space which allows the solution to 
follow a path to the IAN and a greater length of the nerve is exposed to the solution.  (Saatchi 2018) 

•Anxiolytics work in theory by reducing anxiety thus increasing pain tolerance but 0.25 mg  triazolam or 0.5 
mg alprazolam 30 minutes before IANB  was not shown to be effective, (Lindemann 2018; Khademi 2012). By 
contrast, 30-50% nitrous oxide is effective. (Stanley 2012). 

•Pre-operative oral NSAID and dexamethasone, supplemental buccal and lingual infiltration with 4%articaine 
1:200,000 epi all produced significantly more pulpal anesthesia .(Aggarawal 2009, Saha 2016, Bidar 2017).  
However, supplemental  buccal and lingual infiltration with 30 mg /mL ketorolac tromethamine, and 4 mg/ml 
dexamethasone, did not significantly increase pulpal anesthesia. (Tupyota, 2018). 

•A supplemental intraosseous injection using 2% lidocaine or 4% articaine followed by supplemental buccal 
and lingual infiltrations of 2% articaine achieves better pulpal anesthesia symptomatic mandibular molars 
(Zanjir 2019) 

pulpit



Intraligamentary (PDL) Injection 

PDL injections force the solution into 
the cancellous bone. A 30 gauge 
needle is placed into the gingival 
sulcus along the mesial or distal root 
of the tooth and advanced down along 
the root until resistance is 
encountered. Approximately 0.2 ml. of 
local anesthetic solution is deposited.



Materials and Methods
A randomized, double-blind clinical trial.  
 117 adults (ASAI or II) with only one mandibular molar diagnosed with symptomatic irreversible 
pulpits due to caries, who presented to a university teaching hospital from May 2019 to 
December 2019 were included. 
Excluded patients were:  allergy or contraindication to the local anesthetic solution, opiods or 
non-opiod analgesics, hx of gastric/peptic ulcers, hx of GI bleeds, asthmatics, on SSRIs, 
pregnant or breastfeeding, suspected drug abusers & on any other medication that could affect 
pain perception. 
Patients were also excluded with a  contraindication to the use of dexamethasone: active 
tuberculosis, occlusal herpes simplex, uncontrolled hypertension, renal impairment, diabetes 
mellitus, myasthenia gravis, osteoporosis, psychotic tendencies and acute or chronic infections. 
Teeth with fused/extra roots, full coverage crowns or poor periodontal status, were excluded. 



Materials and Methods

Patients were randomly allocated to 3 treatment groups based on the control and test 
solution to be injected into the PDL: placebo (injection of sterile normal saline); 
diclofenac sodium (25 mg/ml) or dexamethasone (4 mg/ml). 
Any sensitivity to the injecting solutions was ruled out prior to injection by performing 
the subcutaneous test. 
Clinicians were blinded by masking cartridges filled with the control and test solutions to 
be injected.  
Pressure-type syringes with 30 gauge needles, (bevel towards bone), were used to 
administer solution on the MB and DB aspect of  the teeth (total of 0.8 ml).   
A standard IANB injection was done 30 min after the intraligament injection using 1.8 ml 
2% lidocaine with 1:80,000 epinephrine.



Materials and Methods

Patients who did not have profound lip numbness after 10 min were 
considered to have an unsuccessful IANB and were excluded. 
FAILED: In patients with successful IANB, if the electric pulp test performed, 
produced a positive response on the tooth with the symptomatic irreversible 
pulpits, the anesthesia was considered to have failed.  In these patients, 
treatment was completed after supplementary injections were administered. 
SUCCESS: If the EPT was negative, then RCT was initiated and patients were 
instructed to mark their pain of the HP VAS pain  scale.  Success was defined 
as no pain or faint/weak/mild pain during access and instrumentation.



Results

5 patients were excluded from the study due to lack of lip anesthesia leaving 37 
control, 38 diclofenac and 37 dexamethasone patients. 
Success rate of the control group was 32% and the diclofenac group was 37%, 
with no significant difference between the two.  Most anesthetic failures were 
either a positive EPT response post IANB or pain during dentin penetration. 
The dexamethasone group had a success rate of 73% which was statistically 
higher than the other 2 groups. 
Heart rate was assessed every 15 min post intraligament injection for all groups 
and no significant differences was recorded. 



Why is this clinically relevant?

Successful anesthesia is the key to reducing patient’s 
discomfort and allowing us to complete access, 
instrumentation and obturation of symptomatic 
mandibular molars. Pre-op dexamethasone 
intraligamentary injection significantly helps to 
increases the pulpal anesthesia in these hot teeth.
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