Hypoesthesia after IAN block anesthesia with lidocaine: management of mild to moderate nerve injury
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Abstract
Hypoesthesia after an inferior alveolar nerve (IAN) block does not commonly occur, but some cases are reported. The causes of hypoesthesia include a needle injury or toxicity of local anesthetic agents, and the incidence itself can cause stress to both dentists and patients. This case presents a hypoesthesia on mental nerve area followed by IAN block anesthesia with 2% lidocaine. Prescription of steroids for a week was performed and periodic follow up was done. After 1 wk, the symptoms got much better and after 4 mon, hypoesthesia completely disappeared. During this healing period, only early steroid medication was prescribed. In most cases, hypoesthesia is resolved within 6 mon, but being aware of etiology and the treatment options of hypoesthesia is important. Because the hypoesthesia caused by IAN block anesthesia is a mild to moderate nerve injury, early detection of symptom and prescription of steroids could be helpful for improvement of the hypoesthesia.
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Introduction
Hypoesthesia is defined as a decrease in normal sensation. Paresthesia, which is commonly confused with hypoesthesia, might have a decrease in normal sensation or might not. It is defined as any abnormal sensation such as burning, tingling, pricking, or numbness.1 Although local anesthetics are considered to be safe, they may involve some complications. One of these complications is hypoesthesia.2 When dentists perform inferior alveolar nerve (IAN) block anesthesia, a needle is injected near the IAN and lingual nerve, and then a local anesthetic agent infiltrates into these nerves. During this procedure, a direct mechanical injury or a chemical injury derived from the local anesthetic agents can be happened. Estimates of the incidence of local anesthetic-related neurosensory disturbance vary widely ranging from 1/42 to 1/750,000.3-7 Though over 85 percent of such injuries resolve spontaneously, it can remain permanently in some cases.8 Furthermore, incidence of hypoesthesia or paresthesia itself can cause stress to both dentists and patients. Therefore, dentists should understand the etiology and degree of nerve injury to provide a proper treatment or medication when a problem happens.
This unusual case report presents the hypoesthesia after IAN block anesthesia with 2% lidocaine, and discusses about the possible causes of hypoesthesia and ways to manage it.

Case report
A 36-year-old woman was presented to the department of conservative dentistry in Yonsei University, Dental College, Seoul, Korea. She received a root canal treatment for about five times before, but complained of spontaneous pain on the mandibular right second premolar. She had no specific medical history. The mandibular right second premolar was tested positive response to percussion, so it was diagnosed as previously initiated therapy, and symptomatic apical periodontitis. A nonsurgical root canal treatment was explained to the patient. She understood the treatment options and risk factors and signed the consent forms to proceed with the nonsurgical root canal treatment.
On the first day of the treatment, the IAN block anesthesia using 2% lidocaine (1:100,000 epinephrine, Huons Co., Ltd., Sungnam, Korea) was performed, and canal irrigation was done. Two days later, she called to our clinic and complained of feeling numb on her lower right lip and chin area. She also complained about feeling weird when chewing. Since hypoesthesia was suspected, we recommended her to visit our clinic as soon as possible. She visited our clinic two days after the call. She complained about dull sensation lasting on her lower right lip and chin area which is suspected to be a mental nerve innervations region. A Light touch test and pin prick test was performed and scored one-tenth comparing to the normal left side on her lip and chin. Hypoesthesia was diagnosed, so oral steroid was prescribed for a week and the patient was informed about the tapering procedure. Also, on the same day, mapping on the hypoesthetic region was performed (Figure 1).
[image: Figure 1]
Figure 1 Mapping from the first visit after nerve injury indicates that the hypoesthesia was on the right mental nerve area.

After a week, she felt better but tickling sensation persisted on the region. Light touch test and pin prick test was again performed and scored one-half to two-thirds comparing to the left side. It was thought that healing was taking place, so additional medicine was not prescribed. At the 2 weeks follow up, the hypoesthesia was consistently getting better and 80 to 90 percent of sensation was recovered, compared to the left side. Five weeks after hypoesthesia was noticed, mapping was performed again (Figure 2). Comparing with the first mapping, the hypoesthetic region was decreased in size. During this period, non-surgical root canal treatment was accomplished including several canal irrigation appointments.
[image: Figure 2]
Figure 2 Mapping at 5 weeks follow-up after the nerve injury. The hypoesthetic region was reduced compared to the first mapping.

Four months later, she came to our office for a regular check-up. The hypoesthesia was completely resolved.

Discussion
Hypoesthesia can occur when any kind of injuries cause damage to the nerve fiber. The causes of injury are direct injury from needle injection around the nerve fiber, mechanical injury including indirect pressure to the mandibular canal during surgical procedures, and toxicity of local anesthetic agents.2,7,9 The needle injury can be a direct injection to the nerve fiber or a vascular damage around the nerve making hematoma that presses the nerve fiber. Furthermore, surgical dental procedure such as implant surgery or orthognatic surgery can also cause hypoesthesia. Although it is not commonly accepted but toxicity of local anesthetic agents may also offer a chance to cause hypoesthesia. It had been reported that hypoesthesia happened more often with 4% articaine or prilocaine.10
In the current study, we did not perform any surgical procedure. Therefore, a needle injury or local anesthetic agent toxicity was suspected to be the possible causes of the hypoesthesia. After carefully examining the possible causes of hypoesthesia, we first excluded the needle injury from the possible causes because of the following reasons. When performing IAN block anesthesia, shooting sensation or any uncomfortable feeling was not detected. In addition, it is hard to inject directly to the IAN because of the low tension of the nerve.
The toxicity of local anesthetic agents, which was the second possibility of the causes, is not clearly identified, but it is known that the toxicity can be a problem only when local anesthetic agents are used in animal studies with high dose.11
In vivo, some case reports suggested that the articaine or prilocaine can cause hypoesthesia or paresthesia more frequently, but it was self-reporting article and the incidence could have been overestimated. In our case, 2% lidocaine was used during the procedure and is known to be safe in most reports, so we also excluded this possibility.12
Lastly, hematoma can occur when the feeding vessels near the IAN are damaged. Inside or outside the epineurium, there are some feeding vessels running along the IAN. When these vessels are damaged by the needle during local anesthetic procedure, hematoma can be resulted. If the formed hematoma is large enough to press the nerve, then complications like hypoesthesia or paresthesia can develop. We concluded this to be only possible explanation to the hypoesthesia because other reasons cannot fully explain the hypoesthesia.
When hypoesthesia is suspected, there is a clinical testing called a neurosensory testing and it is performed in two parts: mechanical stimulation and nociceptive stimulation.13 From these tests, we can examine condition of nerve fiber. A light touch test is to test mechanical stimulation and a pin prick test is to test nociceptive stimulation. Among many other tests, in our case light touch test and pin prick test are used because additional special instrument is not needed and easy to perform. Since there was no abnormal sensation and just reduced sensation, hypoesthesia is diagnosed and treated accordingly.
In management of hypoesthesia, understanding the degree of injury is important. According to the classification by Sunderland, nerve injury is divided into 5 categories, from degree 1 which means conduction block to degree 5 which is nerve damage to epineurium.14 In this case, hypoesthesia was caused by the hematoma, so the injury was estimated to be degree 1. It is also called neuropraxia in Seddon's classification.15 Since the severity was in the degree 1, complete healing was expected.
When hypoesthesia or paresthesia occurs, it is recommended to prescribe oral steroids within 10 days since the nerve injury. Usually, steroids are used to treat nerve injuries such as facial palsy, optic neuritis, and spinal cord injury.16-19 Steroid is effective in healing of an early nerve injury because it reduces cytotoxic edema and improves nerve cell survival. Because of these same reasons, steroid is widely used and effective not only in nerve injuries but also in hypoesthesia.20 Steroids play a significant role in the anti-inflammatory action to subside the swelling. When the symptom persists, prescription of gabapentin or tricylclic antidepressants (TCA) is recommended from 10 days to 3 months after the nerve injury. After 3 months, a combination of these medications is indicated, and a surgery can be considered. Usually medications used after 10 days since the nerve injury is only effective for pain control and not for treating the symptoms of hypoesthesia or paresthesia. If the patients do not complain any painful feelings, additional medications are not indicated. However, when patients feel severe pain, additional NSAIDs can be helpful for pain control.21,22
In our study, the hypoesthesia was from the hematoma, and the degree of injury was 1 according to the Sunderland's classification. The patient did not feel any kind of pain. Therefore, we expected the complete healing within 6 months aided by early steroid prescription. As expected, the hypoesthesia was completely resolved at the 4 month follow-up visit. Prescription of oral steroids was the proper management in this case. If she had complained painful feeling, NSAIDs could have been prescribed additionally.

Conclusions
This case report presents a hypoesthesia after IAN block anesthesia that finally resolved in 4 months. The hypoesthesia may have been caused by a hematoma formation near the IAN which resulted pressure to the nerve. The patient did not complain of any pain from the region; therefore early oral steroid prescription was done which can be helpful to overcome the hypoesthesia. Because overprescribing of medication is not recommended, dentists should be aware of degree of nerve injury, timing of intervention, and proper management methods including medication prescription to ensure a better prognosis dealing with hypoesthesia.

Footnotes
No potential conflict of interest relevant to this article was reported.
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