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Neuropathic orofacial pain after dental implant placement: 

review of the literature and case report 

Francisco J. Rodríguez-Lozano, DDS, PhD,a Arturo Sanchez-Pérez, MD, DDS, PhD,b 

Maria J. Moya-Villaescusa, DDS, PhD,b Antonio Rodríguez-Lozano, DDS,c and 

Maria R. Sáez-Yuguero, MD, DDS, PhD,d Murcia, Spain 
UNIVERSITY DENTAL CLINIC, SCHOOL OF DENTISTRY, HOSPITAL MORALES MESEGUER, UNIVERSITY OF 

MURCIA 

Persistent and chronic pain is more common in the head and neck region than in any other part of the body; 

therefore, dentists are more likely to encounter these rather complex cases in their practices. In this report, we present a brief 

review of neuropathic orofacial pain (NOP) that can begin after deafferentation of trigeminal nerve fibers after root canal 

treatment, apicoectomy, tooth extraction, or implant placement or idiopathically. A case of NOP occurring after a surgical 

implant procedure in a 62-year-old woman is presented. Continuous pain started 6 months after the placement of 8 dental 

implants in the maxilla, at the time of positioning the prosthesis on her implants. After being subjected to a physical 

examination and relevant complementary radiologic imaging, the patient was diagnosed with an NOP secondary to nerve 

impingement due to dental implant placement as well as myofascial head and neck pain. (Oral Surg Oral Med Oral Pathol Oral 

Radiol Endod 2010;109:e8-e12) 
Head and neck neuropathic pain disorders due to 

deafferentation are important for dentists, not only 

because they are confusing to diagnose, but also because 

they are difficult to treat. They are a serious medical and 

legal concern as well, because they can occur as the 

result of treatment that would otherwise not normally 

cause pain or harm.1,2 

Neuropathic orofacial pain (NOP) is defined as pain 

initiated or caused by a primary lesion or dysfunction in 

the nervous system. NOP has previously been called 

atypical odontalgia, phantom tooth pain, persistent 

idiopathic facial pain, or atypical facial pain. A patient 

afflicted with NOP presents with persistent and severe 

pain, yet there are no clearly identifiable clinical or 

radiographic abnormalities. NOP is divided into 2 broad 

categories—paroxysmal and continuous2—and should 

be distinguished from other types of head and neck pains 

delineated by the American Academy of Orofacial Pain 

(Table I).3 
Etiologies of neuropathic pain vary from local trauma 

to central nervous system pathologies.4 Traumatic 

neuropathies can occur after dental procedures, such as 

extractions, endodontic treatment, and dental implant 

insertion.4,8 

To date, the prevalence of NOP in the general 

population is unknown. The available literature, 

however, indicates a higher prevalence of NOP in 

women in their late forties.2 An earlier review indicated 

that there is a high female preponderance and 

concentration of cases in the fourth decade of life. 

Deafferentation appears to be the most common 

mechanism of pain, but psychologic factors, alteration 

of neural mechanisms, and even an idiopathic 

mechanism have been involved. Not all reported cases 

have been preceded by trauma to the teeth or gums.2 No 

data are available regarding NOP after implant surgery, 

but in other dental procedures, such as endodontic 

treatment, its incidence is estimated to be 3%-6%.6,7 

The mechanisms for initiation of NOP remain 

unclear. Some patients have reported that their pain 

started without any recognizable lesion to the facial 

structures (i.e., idiopathically). The absence of any 

visible tissue injury, however, does not rule out a 

neuropathic origin, because several studies have 

demonstrated that tissue damage is not always necessary 

to cause disruption to the pain-modulation mechanisms 

of the central nervous system.2 Generally, 

deafferentation of the injured nerve produces anesthesia. 

However, in 
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e8 
some cases these injuries produce pain or 

neuropathic manifestations. Specifically, 

paroxysmal neuropathies, such as trigeminal 

neuralgia, are characterized by short electrical or 

sharp pain. Continuous pain, sometimes of a burning 

quality, is characteristic of posttraumatic neuropathy 

and is a common feature in postherpetic neuralgia. Signs 

and symptoms frequently associated 
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Table I. Orofacial pain: diagnosis of symptoms, adapted 

from the American Academy of Orofacial Pain 
(AAOP) 

 
Intracranial/vascular pain 
Neurovascular pain 
Neurogenic/neuropathic pain 

Paroxistic painful disorders 
Continuous painful disorders 

Extracranial pain 
Disorders of the eyes, ears, nose and throat 
Painful intraoral disorders 
Dental and periodontal disorders 
Mucogingival, tongue and salivary gland disorders 
Painful musculoskeletal disorders 

Neck disorders 
Maxillary disorders 

 

with NOP also include thermal and mechanical allo- 
dynia.4,8 

Patients suffering from recurrent cluster or migraine 

headaches may be predisposed to the development of 

NOP.9 NOP-associated conditions include postherpetic 

neuralgia (shingles) and phantom limb/stump pain. The 

aberrant developmental neurobiology leading to this 

pain condition is complex. Neuropathic pain serves no 

protective function, in contrast to physiologic pain 

which warns of noxious stimuli likely to result in tissue 

damage. Relevant clinical features of neuropathic pain 

include: 1) precipitating factors, such as trauma or 

disease (infection), and a delay in onset from the initial 

injury (days to months); 2) complaints of dysesthesias 

(abnormal unpleasant sensations), burning, paroxysmal, 

lancinating, or sharp sensations, and pain in an area of 

sensory deficit; 3) hyperalgesia, allodynia, and 

sympathetic hyperfunction (on physical examination); 

and 4) pathophysiologic underpinnings including 

deafferentation, nerve sprouting, neuroma formation, 

and sympathetic efferent nerve activity.9 

DIAGNOSTIC EVALUATION 

Neuropathic orofacial pain is diagnosed after 

excluding other pathologies that may provoke facial 

pain in the affected area. Despite the disparity of 

diagnostic criteria, most authors agree that NOP is a 

chronic form of facial pain that is normally continuous, 

deep, poorly localized, and of low to moderate intensity 

with sporadic episodes of intense pain. Furthermore, in 

these cases of NOP, radiographs of the face or jaw do 

not demonstrate any relevant abnormality. NOP can be 

difficult to diagnose, because of the lack of clinical and 

radiographic abnormalities. Further difficulties arise if 

the patient exhibits significant distress and has poor 

results regarding previous diagnostic tests and 

treatments, such as somatosensory local anesthetic 

blockade. Although some neurologic tests are available 

to confirm NOP, they routinely cannot identify small 

neuronal abnormalities and are costly. Valuable 

information can be gleaned by using the McGill Pain 

Questionnaire,10 which allows the patient to choose 

words that describe the qualities of his/her pain in a 

number of important dimensions (sensory and 

affective). Baseline pain intensity should be measured 

using the visual analog scale, a simple instrument that 

can evaluate the efficacy of subsequent treatments. 

More specific tests necessitate referral to a specialist at 

a multidisciplinary pain clinic.11 

NERVE INJURIES 

Complications during implant surgery are infrequent 

when there is adequate diagnostic information and 

attention to detail is followed during surgery. Three of 

the most notable complications during surgery include 

hemorrhage, infection, and neurologic lesions. Injury to 

the nerve during implant placement is a rare but serious 

complication. Variables such as magnification errors, 

ridge anatomy, and operator technique can increase the 

chance of complications.5 Among nerve lesions, damage 

to the lower alveolar and lingual nerves is the most 

frequent. These nerve injuries occur directly from 

drilling procedures, lack of attention to diagnostic 

information, and/or direct compression of the nerve 



during implant insertion.5 Indirect compression through 

trabecular bone compression or bone condensation from 

the implant placement is also a known cause. 
Cases have been reported in which NOP has appeared 

after the positioning of prostheses over implants.5,12 

Kalladka et al.13 studied 27 patients who complained of 

chin paresthesia. They found that 63% of examined 

neuropathies were secondary to invasive dental 

procedures (e.g., extractions, implants), 22% to 

malignant lesions, and 15% to inflammatory pathologies 

(e.g., periapical periodontitis or infection). They 

concluded that the most common cause of mental nerve 

neuropathy was dental treatment followed by malignant 

metastasis. 

TREATMENT 

To prevent nerve damage during the drilling 

sequence, the routine use of intraoperative periapical 

radiographs and tomographic images are reliable tools, 

allowing the operator to confidently adjust the direction 

and depth of the implant during its placement.5 Most 

importantly, it helps to prevent the risk of injury to the 

nerve in those cases where vertical alveolar bone is 
limited.5 

Neuropathic orofacial pain is considered to be one of 

the most frustrating facial pain conditions confronting 

medical and dental clinicians.14 It is very difficult to 

identify all possible causes, effects or coincidental signs 

of orofacial pain. To differentiate between the many 

types of painful phenomena of the head, face and neck, 

it is essential to use a systematic approach. The patient’s 

psychologic status needs to be considered, and this 

requires the skill of a clinical psychologist or 

psychiatrist with clinical experience in pain.9 

Psychologic variables include distress, depression, 

treatment expectations, motivation to improve, and 

background environmental factors. Unnecessary dental 

treatment to remove the pain, such as extraction, is 

contraindicated and aggravates NOP.14,15 Management 

of NOP is multidisciplinary and includes physical, 

psychologic, and pharmacologic treatment. 
Topical medications may be used as a single treatment 

or in combination with systemic medication for the 

treatment of patients with chronic neuronal pain 

disorders in and around the mouth.16,17 A principal drug 

for the treatment of NOP is amitriptyline. This drug 

inhibits the reabsorption of serotonin and 

norepinephrine, which have been implicated in 

neuropathic pain.21 Phenothiazines, beta-blockers, 

anticonvulsants, agonists of the GABA receptor, topical 

medications and minor opiate analgesics also have been 

used in the treatment of this pain. The most commonly 

used drugs are reported in Table II. 

CASE REPORT Anamnesis 
A 62-year-old caucasian woman with an 8-month history of 

orofacial pain after the placement of 8 dental implants in the 

maxillary alveolar ridge was examined at the 

Temporomandibular and Orofacial Pain Unit at the University 

Dental Clinic of Murcia, Spain. 
She reported a medical history of migraines, had undergone 

uterus and gall bladder operations, and was receiving treatment 

for hypercholesterolemia. The patient reported constant pain 

localized in the upper left canine with an intensity of 8 (out of 

10) on the visual analog scale. 
According to the patient, the pain started after the placement 

of 8 dental implants in the maxilla, one of them in the upper 

left canine alveolar ridge. She reported that during surgery, she 

suffered a sharp pain that radiated toward her eyebrow and ear. 

The postsurgical period was normal, but after 6 months of 

healing, the patient experienced another painful episode 

exactly at the time of positioning the prosthesis on her 

implants. After that, the patient suffered continuous pain of 

moderate intensity with sporadic episodes of intense pain. The 
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Table II. Most common drugs in neuropathic pain 

 April 2010 

Drug Mechanism of action Active ingredient Daily dose 
Tricyclic antidepressants (TCAs)1,2 Inhibit the reabsorption (reuptake) of serotonin and 

norepinephrine 
Amitriptyline 10-200 mg 

Phenothiazines18 Block dopamine D2 receptor Chlorpromazine 60-300 mg 
Beta-blockers19 Beta-blockers work by blocking the effects of the hormone 

epinephrine, also known as adrenaline 
Propanolol 5-50 mg 

Anticonvulsivants20-25 Intervene on the canals’ Ca2 Gabapentin 300-3600 mg 

  Pregabalin 300-600 mg 

  Clonazepam 1-10 mg 

Agonist of GABA receptor19 Acts on the CNS to produce its muscle relaxant effects Baclofen 30-200 mg 
Topical medications1 Capsaicin encourages the release of substance P, 

inhibiting its biosynthesis and axonal transport, leading 

to a depletion of substance P in the central and 

peripheral nervous system. 

Capsaicin 0.025% topical 

Minor opiate analgesics26 Minor opiate analgesics act to relieve pain in the CNS Tramadol Codeine 100-400 mg 
 



intensity of the pain increased at night, in cold weather and 

when the prosthesis was changed. Intense pain lasted for 

several hours and occurred once a week. 
The patient identified the pain as dull, intense, and 

throbbing, starting at the position of left maxillary canine and 

radiating to the temporal muscle, around the eyebrow of the 

same side of the head, and sometimes to the jaw. 
Before this, the patient had consulted a neurology specialist, 

who diagnosed her with NOP secondary to implant surgery 

and prescribed treatment with pregabaline (Lyrica) to control 

the pain. 

Clinical examination 
Upon clinical examination, the patient did not have any 

asymmetries or muscular hypertrophy in the orofacial area. 

Muscular palpation revealed pain in the left masseter muscle 

that radiated to the left temporal muscle area. After percussion 

of the implant located in the position of left maxillary canine, 

the pain radiated toward the left eyebrow and left temporal 

muscle. The patient did not have any problems in her 

temporomandibular joints. 
Examination showed that the implants fulfilled the 

Albrektsson success criteria, and no mobility was detected 

manually using 2 dental mirrors. From a clinical and radiologic 

point of view, no signs of infection were detected. 
We anesthetized the region around the left maxillary canine 

implant and noticed that the pain diminished but did not 

completely disappear. We then anesthetized the region of the 

OOOOE 

Volume 109, Number 4 
Rodríguez-Lozano et al. e11 

 

Fig. 1. Presurgical orthopantomography. 

 

Fig. 2. Final result with the prosthesis luted. 

implant for the left maxillary second premolar, and the pain 

remitted. By anesthesizing the left temporal muscle, left 

masseter muscle, and left gonion, the pain subsided greatly 

but did not completely abate. 

X-Ray examination 
Four orthopantomograms (1 preoperative, 2 after placing 

the implants, and 1 with the prosthesis in position; Figs. 1 and 

2) and a Dentascan were performed. There were no signs of 

any type of lesion in the anatomic structures adjacent to the 

implants or any evidence of an anomaly. 

Diagnosis 
The patient was diagnosed with 2 clinical conditions: 1) 

head and neck myofascial pain, especially in the area of the 

left temporal muscle, and 2) NOP secondary to the position 

of the implants. The presumptive diagnosis suggested that the 

terminal nerve of the second trigeminal branch was injured 

and was suspected to be a trigger mechanism for the 

myofascial pain. The differential diagnosis included 

postherpetic neuralgia, deafferentation pain, and pain 

maintained sympathetically. 

Treatment 
The patient received treatment that focused on the 2 

clinically diagnosed entities. For the myofascial pain, she 

received relaxation techniques, physiotherapy, nonsteroidal 

antiinflammatory drugs, and, for episodes of intense pain, 

anesthetic infiltration of the affected muscles (left temporal 

muscle, left masseter muscle, and the area of the left gonion). 

For the neuropathic pain, she received Lyrica (pregabalin) 

125 mg per day. 
As seen in the X-rays, there was no anatomic structural 

damage. Therefore, the removal of the implant, which could 

potentially cause further damage and increase her pain, was not 

performed. 

Outcome 
Two months after treatment, the patient reported a notable 

improvement, with a decrease in her pain score of 4 points as 

well as a decrease in the number of painful episodes, allowing 

the patient to lead a normal life. Owing to the multifactorial 

etiology (NOP plus myofascial pain), a combination of 

treatments was necessary for pain control. 
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