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RESUMO 

 

Objetivos: Avaliar a prevalência, fatores de risco e curso clínico da dor 

neuropática (DN) após osteotomia sagital dos ramos mandibulares (OSRM) em 

uma grande amostra de pacientes. Materiais e Métodos: Estudo retrospectivo 

realizado em dois centros médicos do Hospital Kaiser Permanente da Norte da 

Califórnia, no período de janeiro de 2007 até setembro de 2012, nos pacientes 

submetidos à OSRM. Fatores demográficos, clínicos e cirúrgicos foram 

identificados nos prontuários dos pacientes, bem como comorbidades associadas. 

A prevalência, sinais e sintomas, características da dor e a resposta ao tratamento 

nos pacientes afetados foram analisados. Resultados: Os autores identificaram 

1.778 pacientes que foram submetidos à OSRM e, destes, 107 foram excluídos de 

acordo com critérios pré-definidos. A média de idade dos pacientes (1.671) foi de 

24 anos (intervalo interquartil de 19 a 35 anos) e 62,4% eram do gênero feminino. 

Sete pacientes desenvolveram DN após OSRM, cuja prevalência foi de 0,42%. 

Todos eles eram mulheres, cuja média de idade foi de 48 anos. Os fatores de 

risco para o desenvolvimento de DN após OSRM incluíram: idade superior a 40 

anos (p = 0.0098), depressão (p = 0.0100), e gênero feminino (p = 0.0497). O 

inicio da DN ocorreu em uma média de 30 dias de pós-operatório (18 a 56 dias), 

com média de duração de 52 dias (30 a 69,5 dias). Todos os pacientes 

responderam favoravelmente à medicações anticonvulsivantes (n = 6) ou 

antidepressivas tricíclicas (n = 1), além de nenhum dos pacientes ter desenvolvido 

dor crônica pós-cirúrgica. Conclusões: A dor de origem neuropática é uma 

complicação infrequente após OSRM, acometendo 1 a cada 238 pacientes nesta 

amostra. A curta duração e a reposta favorável às medicações empregadas 

reforça esse achado. Os resultados dessa investigação chamam a atenção para a 

necessidade de futuros estudos prospectivos para melhor compreensão da DN 

pós-operatória. 

 

Palavras-chave: neuropatia; dor pós-operatória; dor orofacial. 
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ABSTRACT 

Purpose: To estimate the prevalence of, risk factors for, and clinical course of 

neuropathic pain (NPP) after sagittal split ramus osteotomy (SSRO) of the 

mandible in a large cohort of patients. Materials and Methods: A retrospective 

cohort of all patients who underwent SSRO at 2 medical centers within Kaiser 

Permanente Northern California from January 2007 through September 2012 was 

assembled. Demographic, clinical, and surgical factors were collected from medical 

records and relevant comorbidities were identified. The prevalence of NPP in the 

cohort was calculated and the clinical signs, symptoms, temporal characteristics 

and treatment response in affected patients were noted. Results: The authors 

identified 1.778 patients who underwent SSRO and excluded 107 patients 

according to predefined criteria. The remaining 1.671 patients had a median age of 

24 years (interquartile range from19 to 35 years) and 62.4% were women. Seven 

patients developed NPP after SSRO, which was an overall prevalence of 0.42%. 

All patients with NPP in this cohort were women and had a median age of 48 

years. The risk factors for developing NPP after this surgery were age over 40 

years (p = 0.0098), depression (p = 0.0100), and female gender (p = 0.0497). NPP 

developed an average of 30 days postoperatively (range, 18 to 56 days) and 

persisted for a median duration of 52 days (range, 30 to 69.5 days). All patients 

responded favorably to anticonvulsant (n = 6) or tricyclic (n = 1) medications, and 

no patients developed chronic postsurgical pain. Conclusions: NPP was an 

infrequent complication after SSRO, occurring in 1 of 238 patients in this cohort. 

The short duration and positive response to medication are reassuring findings. 

The results of this investigation highlight the need for prospective studies to further 

understand the spectrum of postoperative NPP. 

 

Key-words: neuropathy; pain, postoperative; orofacial pain. 
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INTRODUÇÃO  

A dor é uma sensação complexa e não totalmente elucidada cujo 

entendimento permanece desafiador, fortemente afetada por fatores cognitivos 

(Cruccu et al., 2004; Cruccu et al., 2010). A Associação Internacional para o 

Estudo da Dor (AIED) a define como "uma experiência sensorial e emocional 

desagradável associada à dano tecidual real ou potencial, ou descrita em termos 

de tal lesão". É uma sensação emocional e inquestionavelmente subjetiva, que faz 

parte do corpo humano (Merskey & Bogduk, 1994). Tem início a partir da ativação 

de nociceptores e neurônios primários aferentes, gerando estímulos dentro do 

sistema nociceptivo (Treede et al., 2008). 

  

Muitos conceitos e classificações de dor foram propostos. A dor aguda é 

definida como "dor que surge repentinamente e tem sua duração limitada". Este 

tipo de dor é frequentemente presente em cirurgia buco-maxilo-facial uma vez que 

a maioria dos procedimentos cirúrgicos podem produzir graus variados de dor 

aguda, cuja duração e intensidade são bem previsíveis, assim como o tratamento 

farmacológico (Szumita et al., 2010). Em relação à dor crônica, esta pode ser 

definida como "dor que persiste por longos períodos de tempo, com duração maior 

que o tempo necessário para a cura da lesão". Frequentemente a causa não é 

identificada  (Johnson, 1997). Já a AIED definiu dor crônica como "dor que perdura 

por mais de três meses" (Merskey & Bogduk, 1994). No entanto, classificar a dor 

de acordo com sua duração pode não ser o melhor método para diferenciar a dor 

aguda de dor crônica, uma vez que a primeira pode persistir por vários meses, 

enquanto a segunda pode ter um início mais rápido. Neste sentido, a dor aguda é 

mais relacionada ao dano tecidual e, por isso, responde melhor ao tratamento 

farmacológico dirigido à alteração neurossensorial (Okeson, 1996). Por outro lado, 

a dor crônica é resultado de alterações nas vias somatossensoriais do que a 

interpretação de estímulos nocivos periféricos, como ocorre na dor aguda. 

Portanto, o tratamento farmacológico para a dor aguda é ineficaz para dor crônica 

(Szumita et al. , 2010).  
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A dor crônica pós-operatória pode estar presente na ausência de danos 

nervosos, como um resultado de inflamação permanente, ou ainda pode ser uma 

manifestação da dor neuropática (Kehlet et al., 2006). A AIED definiu dor 

neuropática como "dor causada por uma lesão ou disfunção do sistema nervoso" 

(Merskey & Bogduk , 1994). No entanto, a inclusão da palavra " disfunção " atribui 

uma definição muito ampla para este tipo específico de dor. Desta forma, outras 

condições também poderiam ser classificadas como dor neuropática, tais como a 

fibromialgia e enxaqueca (Cruccu et al., 2004; Bouhassira et al., 2005). Assim, 

uma nova definição foi proposta por Treede et al. (2008), estreitando este conceito 

para "dor que surge como consequência direta de uma lesão ou doença que afeta 

o sistema somatossensorial". Ela é descrita pelos pacientes como sensação de 

queimação dolorosa (Okeson, 2008), tendo uma combinação de duas 

características principais: hipoestesia e hipersensibilidade paradoxal. Este 

fenômeno positivo inclui alguns achados distintos: dor espontânea, disestesia, 

alodinia, hiperalgesia e hiperpatia (Merskey & Bogduk, 1994; Kehlet et al., 2006). 

Disestesia é definida como sensação alterada não comumente presente, mas 

associada a um leve desconforto e sensação desagradável não necessitando de 

tratamento farmacológico, referida pelo paciente como queimação, ardor e 

sensibilidade aumentada (Phillips et al., 2006), podendo ser espontânea ou 

provocada (Merskey & Bogduk, 1994). Alodinia é a dor provocada por um estímulo 

inócuo, como toque e pressão leve, ou frio e calor moderado. Enquanto que a 

hiperalgesia refere-se a um aumento da resposta dolorosa à estímulos nocivos 

que normalmente provocariam dor (Merskey & Bogduk, 1994; Kehlet et al., 2006), 

a hiperpatia é uma sensação de dor explosiva aos mesmos estímulos. Todas 

estas sensações de hipersensibilidade podem mascarar a hipoestesia que está 

sempre presente quando o dano nervoso ocorre (Merskey & Bogduk, 1994; 

Okeson, 2008; Kehlet et al., 2006; Guastella et al., 2011) . Quanto ao curso da dor 

neuropática, também pode ser temporária ou contínua. Normalmente episódios 

intensos de dor são vistos seguido por remissão total da dor (Okeson, 2008). Dor 

paroxística também pode ocorrer, definida como "dor lancinante, espontânea e 
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repentina, com duração de segundos" (Rasmussen et al., 2004). Normalmente o 

paciente não tem dor entre os episódios de dor paroxística, mas, se episódios 

frequentes estão presentes, desconforto doloroso persistente pode ocorrer 

(Okeson, 2008) . 

 

Em medicina, a dor neuropática vem sendo exaustivamente estudada em 

algumas patologias, podendo ser distinguida em periférica ou central baseado na 

localização anatômica da lesão (Dworkin et al., 2003). Em relação ao sistema 

nervoso central, exemplos desta condição são dor pós- acidente vascular cerebral, 

dor pós-lesão medular e esclerose múltipla. Já a neuralgia do trigêmeo, neuralgia 

pós-herpética, polineuropatia diabética dolorosa, polineuropatia em pacientes 

portadores do vírus da imunodeficiência humana e dor pós-cirúrgica são exemplos 

deste distúrbio no sistema nervoso periférico (Finnerup et al., 2005; Finnerup et 

al., 2010). Em cirurgia buco-maxilo-facial, a dor neuropática pode se manifestar na 

região da pele e mucosa correspondente ao trajeto do nervo alveolar inferior 

quando a OSRM é realizada (Jääskeläinem et al., 2004; Popat et al., 2012). A dor 

pode se desenvolver imediatamente após a cirurgia e persistir mesmo na ausência 

de inflamação do tecido contínuo ou estímulo nocivo periférico (Kehlet et al., 

2006). É mais frequente em pacientes do gênero feminino, com idade superior a 

40 anos de idade (Krause & Backonja, 2003; Bennett et al., 2005; Bouhassira et 

al., 2005; Freynhagen et al., 2006; Portenoy et al., 2006; Dworkin et al., 2007; 

Scholz et al., 2009; Santos et al., 2010; Unal-Evik et al., 2010; Martinez et al., 

2012).  

 

Embora a dor de origem neuropática pós-cirúrgica ser bem documentada 

na literatura na área médica, pouco estudos foram publicados a respeito desta 

condição em cirurgia buco-maxilo-facial após OSRM (Jääskeläinen et al., 2004; 

Popat et al., 2012). Desta forma, o presente estudo objetivou identificar a 

prevalência, fatores de risco e curso clínico da dor neuropática em pacientes 

submetidos à OSRM. 
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CAPÍTULO  

 

NEUROPATHIC PAIN FOLLOWING SAGITTAL SPLIT RAMUS OSTEOTOMY 

OF THE MANDIBLE: PREVALENCE, RISK FACTORS AND CLINICAL COURSE 

 

Purpose: To estimate the prevalence of, risk factors for, and clinical course of 

neuropathic pain (NPP) after sagittal split ramus osteotomy (SSRO) of the 

mandible.  

 

Materials and Methods: A retrospective cohort of all patients who underwent 

SSRO at 2 medical centers within Kaiser Permanente Northern California from 

January 2007 through September 2012 was assembled. Demographic, clinical, 

and surgical factors were abstracted from medical records and relevant 

comorbidities were identified. The prevalence of NPP in the cohort was calculated 

and the clinical signs, symptoms, temporal characteristics, and treatment response 

in affected patients were noted.  

 

Results: The authors identified 1.778 patients who underwent SSRO and excluded 

107 patients according to predefined criteria. The remaining 1.671 patients had a 

median age of 24 years (interquartile range,19 to 35 yr) and 62.4% were women. 

Seven patients developed NPP after SSRO, which was an overall prevalence of 

0.42%. All patients with NPP in this cohort were women and had a median age of 

48 years. The risk factors for developing NPP after this surgery were  age over 40 

years (p = 0.0098), depression (p = 0.0100), and female gender (p = 0.0497). NPP 

developed an average of 30 days postoperatively (range, 18 to 56 days) and 

persisted for a median duration of 52 days (range, 30 to 69.5 days). All patients 

responded favorably to anticonvulsant (n = 6) or tricyclic (n = 1) medications, and 

no patients developed chronic postsurgical pain.  
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Conclusions: NPP was an infrequent complication after SSRO, occurring in 1 of 

238 patients in this cohort. The short duration and positive response to medication 

are reassuring findings. The results of this investigation highlight the need for 

prospective studies to further understand the spectrum of postoperative NPP. 

 

Key-words: neuropathy; pain, postoperative; orofacial pain. 

 
 
 1 INTRODUCTION 
 
 Mandibular sagittal split ramus osteotomy (SSRO) is among the most 

frequently performed procedures for correction of mandibular deformities. This 

technique involves separation of the lateral and medial mandibular cortices with 

movement of the distal segment anteriorly or posteriorly, with or without rotation. 

The inferior alveolar nerve (IAN), located within the mandibular canal, is often 

manipulated during the SSRO. Intraoperative damage to the IAN can be caused by 

nerve manipulation, mobilization of the osteotomized segments, stretching during 

mandibular advancement or compression during mandibular setback, bony 

adherence or entrapment of the IAN, and trauma from bony spicules between the 

proximal and distal segments (Takeuchi et al., 1994; Yamamoto et al., 2002). 

These maneuvers can result in postoperative neurosensory deficits, with reported 

prevalence rates as high as 95% (Gianni et al., 2002; Jääskeläinen et al., 2004; 

Park et al., 2011; Monnazzi et al., 2012). Older age at the time of surgery and 

concomitant mandibular procedures, such as genioplasty, may increase the risk of 

neurosensory disturbances (Park et al., 2011; Monnazzi et al., 2012). 

 

 Altered sensation after nerve injuries may include hypoesthesia, 

paresthesia, and dysesthesia (Table 1). Standardized word lists or verbal 

descriptors have been associated with each type of neurosensory deficit involving 

the IAN (Phillips et al., 2006; Phillips et al., 2007). Hypoesthesia is a state of 

decreased sensitivity and is often described as numb, rubbery, and swollen. 
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Paresthesia is defined as an abnormal sensation that is not unpleasant and is 

characterized by terms such as tingling, tickling, and itching. In contrast, 

dysesthesia refers to an abnormal sensation that is unpleasant and is typically 

described as tender, pricking, stinging, and burning. 
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Table 1: Definition of neurosensory disturbances and verbal descriptors commonly 

associated with pain typology. 

Pain Term 
 

Definition 
 

Allodynia Painful response to an innocuous stimulus 

Analgesia Absence of pain to a noxious stimulus 

Dysesthesia 

 
Unpleasant abnormal sensation (spontaneous or evoked) -  

descriptors include: tender, pricking, stringing, burning, electric, cold 
 

Hyperalgesia 
 

Increased painful response to a noxious stimulus 
 

Hyperpathia 
 

Explosive abnormal pain that outlasts a noxious stimulus 
 

Hypoesthesia 

 
Reduced sensation to stimulation -- 

descriptors include: numb, rubbery, swollen, wooden 
 

Neuralgia 
 

Pain in the distribution of a specific nerve 
 

Neuropathic 

Pain 

 
Spontaneous pain caused by a lesion or disease of the somatosensory 
nervous system - involves sharp paroxysmal pain not associated with 

painful stimuli - descriptors include:  
throbbing, electric shock, burning, excruciating, wrenching 

 

Paresthesia 

 
Abnormal sensation (spontaneous or evoked) which is not unpleasant -- 

descriptors include: tingling, tickling, itching, crawling 
 

Merskey & Bogduk, 1994; Bennett, 2001; Backonja & Krause, 2003; Jensen & Baron, 

2003; Bouhassia et al., 2005; Portenoy, 2006; Dworkin, 2009; Guastella et al., 2011 

 

 A less common consequence of nerve injury is neuropathic pain (NPP). 

NPP is defined by the International Association for the Study of Pain (IASP) as 
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‘‘pain arising as a direct consequence of a lesion or disease affecting the 

somatosensory system" (Treede et al, 2008). NPP is a clinical description that 

requires a demonstrable lesion or known trauma of the involved nerve. NPP is 

commonly described as a burning sensation, although it may be perceived as 

throbbing, wrenching, excruciating, and electric shocks (Okeson, 2008; Guastella 

et al., 2011). NPP occurs in conjunction with hypoesthesia and paradoxical 

hypersensitivity. Thus, patients with NPP experience sensory loss and the so-

called positive phenomena, which include distinct findings of spontaneous pain, 

dysesthesia (spontaneous or evoked), allodynia, hyperalgesia, and hyperpathia 

(Merskey & Bogduk, 1994; Kehlet et al., 2006). Allodynia is pain evoked by an 

innocuous stimulus that usually does not elicit pain, such as light touch, pressure, 

or cold, whereas hyperalgesia (IASP) is an increased response to a noxious 

stimulus (Merskey & Bogduk, 1994; Kehlet et al., 2006). Hyperpathia is an 

explosive abnormal pain that outlasts the stimulus. NPP can be episodic or 

continuous, and severe episodes of pain can be seen followed by total pain 

remission (Merskey & Bogduk, 1994; Kehlet et al., 2006; Okeson, 2008; Guastella 

et al., 2011). Paroxysmal pain also can occur, defined as ‘‘spontaneous, sudden, 

jabbing pain of seconds’’ (Rasmussen et al., 2004). There is usually no pain 

between the episodes of paroxysmal pain, but, if frequent episodes are present, 

persistent pain can occur (Okeson, 2008). 

 

Pain Although studies have examined the prevalence of and risk factors for NPP 

after thoracic, abdominal, gastrointestinal, and gynecologic surgeries, there is 

limited knowledge about NPP after SSRO of the mandible. Prevalence estimates 

have ranged from 2.5 to 13.0%, but these have been derived from just a few small 

case series (Jääskeläinen et al., 2004; Rasmussen et al., 2004; Popat et al., 2012). 

The current understanding of NPP after SSRO has been limited by the 

methodologic heterogeneity of studies and a lack of consensus regarding the 

characteristics of NPP. Therefore, the authors sought to identify the prevalence of, 

risk factors for, and clinical course of NPP after SSRO in a large patient cohort. 
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 2 MATERIAL AND METHODS 

 

 2.1 STUDY DESIGN 

 

 This was a retrospective observational cohort study designed to investigate 

the prevalence, clinical course, risk factors, and treatment responses in patients 

with NPP arising from injury to the IAN after SSRO. The Kaiser Foundation 

Research Institute’s institutional review board approved the study (annex 1). 

 

 2.2 PATIENTS 

 

 Subjects eligible for inclusion were consecutive patients who underwent 

SSRO, with or without genioplasty, or Le Fort I osteotomy. All were treated in the 

Division of Maxillofacial Surgery at Kaiser Permanente Medical Center in Oakland 

or Santa Clara from January 2007 through September 2012 and had at least 2 

postoperative examinations. Exclusion criteria included normal IAN function 

immediately after SSRO; preexisting neurologic disorders involving orofacial 

sensory impairment, orofacial pain, or cranial nerve disorders; history of 

mandibular trauma or surgery; history of radiation therapy to the head and neck 

region; history of bisphosphonate exposure; and inability to describe signs and 

symptoms in English. Health plan databases, medical charts, and clinic files, 

including relevant imaging, were abstracted to collect patient characteristics, 

demographic classification, potential risk factors, and relevant comorbidities that 

might be associated with development of NPP after SSRO. SSROs were 

performed using a standardized surgical technique in all cases. 

 

  

  

  



10 

 

 2.3 STUDY VARIABLES 

 

 2.3.1 Outcome Variables 

 

 The primary outcome of this study was the presence of NPP in the 

distribution of the IAN (lower lip, chin, mucogingiva, and teeth) after SSRO. NPP is 

a clinical description and, as noted, is defined by the IASP as ‘‘pain caused by a 

lesion or disease of the somatosensory system’’ (Merskey & Bogduk, 1994). The 

IASP notes that ‘‘lesion’’ includes cases of known nerve trauma such as that which 

occurs during the SSRO. Because charts may not explicitly list a diagnosis of NPP, 

the authors identified descriptors commonly used in association with the condition, 

including electric shocks, wrenching, excruciating, severe burning, aching, piercing, 

stabbing, sharp pain, squeezing, and cold-freezing pain (Bennett, 2001; Backonja 

& Krause, 2003; Jensen & Baron, 2003; Bouhassia et al., 2005; Portenoy, 2006; 

Dworkin, 2009; Guastella et al., 2011). To differentiate patients with NPP from 

those with dysesthesia, only patients who reported these symptoms at more than 1 

appointment and required pharmacologic treatment specifically for the symptoms 

were categorized as having NPP.  

 

 Using pharmacy and medical records, the date of onset and duration of NPP 

in relation to the date of the SSRO were documented. Date of onset was defined 

as the date of the first prescription for pharmacologic treatment of NPP, and 

duration was determined from pharmacy refills and clinical complaints. 

 

 2.3.2 Predictor Variables 

 

 The following predictor variables were ascertained using electronic medical 

records and maxillofacial clinic files: 

1.   Demographic factors: patients’ age at time of surgery, gender, race; 

2.   Lifestyle factors: patient-reported alcohol, tobacco and drug use; 
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3. Comorbidities: cardiovascular disease, diabetes, migraine headache, 

depression, psychiatric disorders, sleep apnea, neurologic disorders, herpes 

simplex labialis; 

4.  Surgical factors: concomitant procedures, characteristics of distal segment 

movement (direction, amount and symmetry), method of internal fixation, presence 

or absence of mandibular third molar teeth, intraoperative blood loss, complications 

involving the mandible such as unfavorable sagittal split, partial or total IAN 

transection; 

5.   Postoperative complications: infection, hematoma, wound dehiscence, bony 

malunion, or nonunion. 

 

 2.4 STATISTICAL ANALYSIS 

 

 Standard descriptive statistics were used to describe the characteristics of 

the cohort. Fisher exact, Kolmogorov-Smirnov, and c2 tests were used for 

comparison between NPP and non-NPP subgroups (p<0.05). All analyses were 

conducted using SAS 9.2.3 (SAS Institute, Cary, NC). 

 

3 RESULTS 

 

 The initial study sample consisted of 1.778 patients treated from January 

2007 through September 2012, and among these, 107 were excluded (Figure 1). 

The final cohort consisted of 1.671 patients, 62.4% were women, and the median 

age was 24 years (interquartile range [IQR], 19 to 35 yr; Table 2). Relevant 

comorbidities, identified in 29.4% of patients, included cardiovascular disease, 

depression, migraine headaches, psychiatric history, sleep apnea, diabetes, and 

herpes simplex labialis. All patients underwent bilateral SSRO as an isolated 

procedure (n = 556, 33.3%), with a genioplasty (n = 97, 5.8%), or in conjunction 

with maxillary surgery (n = 763, 45.7%) and genioplasty (n = 255, 15.3%). 

Postoperative complications related to the SSRO occurred in 23.5% of patients 
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and included local wound infection (n = 307, 18.4%), wound dehiscence (n = 73, 

4.4%), and hematoma (n = 62, 3.7%).  

  

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Flow chart for SSRO cohort treated from January 2007 through 

September 2012. * Patients with neurologic disease included: cerebral palsy and 

numbness of the face, scalp and neck. £ >SSRO indicates revision of a prior 

SSRO. 

All patients who underwent SSRO 

between January 2007 - September 2012 

n = 1.778 

Total Sample 

n = 1.671 

No Neuropathic Pain 

n = 1.664 

EXCLUDED (Total = 107) 
 
    1. INELIGIBLE 

         < 2 follow-up visits                             n = 30 

         < 14 years of age                               n = 4 

 
     2. MEDICAL/SURGICAL  EXCLUSIONS 

         Neurologic diseases*                         n = 7 

         Segmental mandibular osteotomy     n = 46 

         > 1 SSRO £                                         n = 20 

Neuropathic Pain 

n = 7 
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Table 2: Demographics of overall cohort including patients with neuropathic pain 

 

  

 Overall Cohort 
(n = 1671) 

NPP  
(n = 7) 

Univariate  
p-Value 

AGE (yr), 
median (IQR) 24 (19-35) 48 (28-54) 

 
0.0098 

 

WOMEN, n (%) 1042 (62.4) 7 (100) 
 

0.0497 
 

 
COMORBIDITY, n (%) 
 

 
491 (29.4) 

 
5 (71.4%) 

 
0.0258 

Cardiovascular 181 (10.8) 1 (14.3) 0.5525 

Depression 119 (7.1) 3 (42.9) 0.0100 

Migraine headache 108 (6.5) 2 (28.6) 0.0702 

Psychiatric disorder 97 (5.8) 1 (14.3) 0.3426 

Sleep apnea 89 (5.3) 2 (28.6) 0.0495 

Diabetes 60 (3.6) 1 (14.3) 0.2262 

Herpes simplex labialis 17 (1.0) 1 (14.3) 0.0692 
 
SURGERY, n (%) 
 

  
 

0.1781 
 

BSSO 556 (33.3) 4 (57.1)  

BSSO/Genio 97 (5.8) 1 (14.3)  

BSSO/Le Fort 763 (45.7) 1 (14.3)  

BSSO/Le Fort/Genio 255 (15.3) 1 (14.3) 
 
 

 
POSTOPERATIVE 
COMPLICATION, n (%)* 
 

393 (23.5) 2 (28.6) 
 

0.6190 
 

Infection 307 (18.4) 2 (28.6) 0.6190 
Wound Dehiscence  73 (4.4) 0 (0.0) 1.0000 
Hematoma 62 (3.7) 0 (0.0) 1.0000 
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 The authors identified 7 patients who developed features of NPP in this 

cohort of 1.671 patients. Thus, the prevalence of NPP in this surgical population 

was 0.42%. All patients were Caucasian women, with a median age of 48 years 

(IQR, 28 to 54 yr). NPP developed approximately 1 month postoperatively (median, 

30 days; IQR, 19 to 55 days) and persisted for a median of 52 days (IQR, 28 to 71 

days). 

 

 Symptoms involved the chin in 6 of 7 cases and 5 patients described NPP 

symptoms in the chin and lower lip. One patient reported lower lip pain only and 

another patient described pain only in her chin (Table 3). One patient with 

unilateral lip and chin involvement also reported NPP in the ipsilateral dentition and 

gingiva. Pain topography was consistent with the anatomic distribution of the IAN 

or mental nerve in all cases; 4 patients reported bilateral NPP of the lip or chin, and 

2 had unilateral pain. All patients with NPP described hypoesthesia (decreased 

sensation) and dysesthesia (abnormal unpleasant sensation) of the involved nerve. 

Three patients reported mechanical allodynia and 2 reported hyperpathia. NPP 

was described as burning by most patients (85.7%), but was also characterized as 

‘‘sharp’’, "extremely sensitive’’, ‘‘obnoxious’’, ‘‘irritating’’, ‘‘unbearable’’, ‘‘pins and 

needles’’ and ‘‘terrible’’. Patients also reported that it was ‘‘hard to do every day 

simple things’’, ‘‘hard to sleep’’, ‘‘hurts every time that I move my mouth’’, 

‘‘unbearable when single things touch my chin’’, and ‘‘I can hardly brush my teeth 

because it just makes me cringe’’. 

 

 Older age (p = 0.0098), presence of a comorbidity (p = 0.0258), and female 

gender (p = 0.0497) were significant risk factors associated with development of 

NPP. The median age of patients who developed NPP was 48 years (IQR, 28.0 to 

54.0 yr) compared with 24 years (IQR, 19.0 to 35.0 yr) in patients who did not 

develop NPP. When age was examined as a continuous variable, the odds of 

developing NPP increased by approximately 8% (95% confidence interval, 3.2 to 

14.7peryear.  
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Table 3. Clinical details of patients with neuropathic pain of the inferior alveolar nerve following OSRM. 
 

 
CASE 

 
GENDER 

 
AGE 

 
COMORBITIES 

PO 
COMPLICATION 

 
LOCALIZATION 

 
DESCRIPTORS 

NPP 
PO 

START 
DAY 

NPP 
DURATION 

(Days) 

 
TREATMENT 

 
1 

 
F 

 
61 

Migraine, 
Neuropathic low 

back pain 

 
L SSRO wound 

infection 

 
Chin B, Inferior 

lip B 

 
Burning pain 

 
19 

 
68 

 
Anticonvulsant 

 
 
2 

 
 

F 

 
 

20 

 
 

Herpes simplex 
labialis 

 
 

None 

Chin L, Inferior 
lip L, Left 

mandibular teeth 
- adjacent 

mucosa and 
gingiva 

Burning pain, 
Sharp pain, 

Pins and 
Needles,  
Extremely 
sensitive 

 
 

56 

 
 

52 

 
Anticonvulsant, 
NSAID, Opioid, 
Antidepressant, 
Antihistamine  

 
3 

 
F 

 
28 

 
Depression, 
Sleep apnea 

 
R SSRO wound 

infection 

 
Chin B 

 
Burning pain 

 
55 

 
72 

Anticonvulsant, 
NSAID, Non-steroid 

+ Opioid,   
 
4 

 
F 

 
32 

 
None 

 
None 

 
Chin R,  

Inferior lip R 

 
Sensitivity, 

Irritating pain 

 
55 

 
28 

Anticonvulsant, 
Non-opioid, NSAID 

+ Opioid  
 
5 

 
F 

 
48 

Depression, 
Migraine, 

Anxiety disorder 

 
None 

 
Chin L,  

Inferior lip L 

 
Burning pain, 
Ache and pain 

 
30 

 
71 

 
Anticonvulsant 

 
6 

 
F 

 
49 

 
None 

 
None 

 
Inferior lip B 

 
Burning pain, 

Obnoxious pain 

 
24 

 
32 

 
Homeopathic topical 

cream 
 
7 

 
F 

 
54 

Cardiovascular, 
Depression, 

Diabetes, Sleep 
apnea 

 
None 

 
Chin B, Inferior 

lip B 

 
Burning pain, 
Sharp pain, 
Terrible pain 

 
18 

 
22 

 
Anticonvulsant, 

Non-opioid 

Abbreviations:  PO Complication: Postoperative complication involving SSRO surgical site; NPP PO Start Day: 
Number of days postoperatively when NPP first diagnosed and required treatment;  B: Bilateral; L: Left; R: Right. 
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 Five of the 7 patients with NPP (71.4%) had at least 1 relevant comorbid 

condition, which was more than double the rate of patients with SSRO as a whole 

(29.4%). The most common comorbidity in the NPP group was depression. Three 

patients with NPP (42.9%) had comorbid depression, whereas 7.1% of patients 

had depression in the non-NPP group. Surgery type (including genioplasty), 

intraoperative factors, surgical time, presence of third molars, and distance and 

direction of surgical movement were not associated with NPP. 

 

 Most patients with NPP responded well to anticonvulsant medication 

(gabapentin) with or without nonsteroidal anti-inflammatory medications. One 

patient had continued NPP with gabapentin, but was successfully treated with a 

tricyclic antidepressant (amitriptyline). Another patient refused medication and 

used a homeopathic topical cream. All patients responded favorably and none 

developed chronic postsurgical pain. 

 

4 DISCUSSION 

 

 The authors’ overall goal was to determine the prevalence and clinical 

course of NPP after SSRO and to identify possible risk factors for development of 

NPP. To the authors’ knowledge, this is the largest cohort used for this purpose to 

date. In addition, the integrated health care delivery system allowed the authors to 

document comorbidities and monitor pharmacologic compliance and treatment 

response in this large cohort. NPP developed within the first several months 

postoperatively, had a short duration, and showed a positive response to 

pharmacologic treatment with gabapentin or amitriptyline. 

 

 The prevalence of NPP in this surgical cohort was 0.42%, which is markedly 

lower than rates estimated in previous studies. Although there are numerous 

investigations of IAN function after SSRO, few studies have documented persistent 

postsurgical pain or NPP. Moreover, existing prevalence estimates are derived 
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from small case series and individual case reports. Jääskeläinen et al. (2004) 

reported NPP in 2 patients (5%) 1 year after SSRO, although the 2 patients had 

documented, intraoperative, axonal injuries of the IAN. They concluded that the 

overall prevalence of NPP after SSRO was 5%, but the prevalence increased to 

13% in patients with documented axonal injuries. In a systematic literature review 

of the neuropathic component of postsurgical pain, Haroutiunian et al. (2013) 

reported an NPP prevalence after SSRO of 10%. However, they cautioned that this 

prevalence estimate was based on 1 study. The present data, derived from a 

relatively large cohort, suggest that the actual prevalence of NPP may be lower 

than estimated in previous case series. 

 

 Patients with NPP in the present cohort tended to be older and all were 

Caucasian women. This finding is consistent with reports of NPP after general 

surgical procedures showing higher prevalence rates in Caucasian women older 

than 50 years (Krause & Backonja, 2003; Bennett et al., 2005; Bouhassia et al., 

2005; Freynhagen et al., 2006; Dworkin et al., 2007; Scholz et al., 2009; Maier et 

al., 2010; Santos et al., 2010; Unal-Cevik et al., 2010; Martinez et al., 2012). The 

present results suggest that older age and female gender are clinically relevant risk 

factors for predicting NPP after SSRO, with the caveat of a low overall prevalence 

rate. 

 

 Despite the small number of patients affected with NPP after SSRO, sleep 

apnea and depression appear to be risk factors. Although the causal relation is 

poorly understood, sleep disturbances are commonly reported in patients with NPP 

(Zelman et al., 2006; Langley et al., 2013). Increased levels of inflammatory 

mediators and a shift in thermal and mechanical pain thresholds toward 

hyperalgesia have been found in response to acute and chronic sleep deprivation 

(Haack et al., 2007; Schuh-Hofer et al., 2013). Freynhagen et al (2006) reported a 

significantly higher prevalence of moderate and severe depression in patients with 

NPP compared with those with nociceptive pain and found a greater frequency of 
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sleep disturbances in patients with NPP. Thus, the role of these comorbidities in 

the development of NPP warrants further investigation. 

 

 Because there is no diagnostic tool for specifically and unequivocally 

establishing the diagnosis of NPP, the authors used proxy criteria in the form of 

verbal pain descriptors to identify NPP. The present cohort of patients consistently 

used these same verbal descriptors to characterize the multiple positive and 

negative sensations they perceived in the IAN distribution. Positive sensations 

refer to sensations that are normally not present, whereas negative sensations 

refer to loss of sensation. The subjective descriptions of the 7 identified patients 

were consistent with the expert consensus descriptors that should be present to 

make a diagnosis of NPP: ‘‘prickling, tingling, pins and needles’’, ‘‘pain evoked by 

light touch’’, ‘‘electric shocks or shooting pain’’, ‘‘hot or burning pain", and ‘‘brush 

allodynia on self-examination’’ (Smith et al., 2012; Renton & Yilmaz, 2012). They 

also were significantly different than descriptors documented in the control charts. 

Most of the present patients with NPP described their pain as ‘‘burning’’ and used 

sensory descriptors common to many other NPP studies, including ‘‘electric 

shocks’’, ‘‘tingling’’, ‘‘pins and needles’’, ‘‘sharp’’, ‘‘extremely sensitive’’, 

‘‘obnoxious’’, ‘‘irritating’’, ‘‘unbearable’’, and ‘‘terrible’.’ Although it is conceivable 

that the authors may have underestimated prevalence in cases that were 

inadequately described by the treating clinician, the 7 identified cases had clear 

symptoms of NPP. 

 

 Owing to the retrospective nature of this study, the authors did not perform 

neurosensory testing or use a visual analog scale to document pain severity. 

However, the validity of sensory testing in documenting nerve injuries and NPP has 

not been proved. Furthermore, most NPP studies have found a poor correlation 

between subjective symptoms and objective neurosensory testing (Maier et al., 

2010; Martinez et al., 2012). Another potential limitation of this study is that the 

time to fill prescriptions was used as the time of onset. Although this is likely close 
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to the actual time of onset, it may underestimate the true duration of NPP 

symptoms because patients may have not sought or received professional 

attention immediately. Although all the present patients responded favorably to 

pharmacologic treatment, surgical exploration of the IAN in instances of ongoing 

severe NPP or hyperalgesia has been reported by Gregg (1990) and Bagheri et al. 

(2010). 

 

 Early pharmacologic management of NPP is thought to be important in the 

prevention of central sensitization (Kehlet et al., 2006). Anticonvulsant and tricyclic 

antidepressants represent first-line medications for the treatment of NPP in 

combination with opioids and nonopioid medications as needed. The present 

patients with NPP received gabapentin or amitriptyline and achieved a favorable 

response. Interestingly, the patient who used a homeopathic remedy also fully 

recovered. It is not clear whether this reflects a treatment effect, placebo effect, or 

the natural course of the illness (ie, some patients may heal without treatment). 

Nevertheless, the management of patients who develop refractory IAN pain can be 

challenging (Popat et al., 2012; Renton & Yilmaz, 2012). Therefore, early treatment 

of NPP with standard medications is recommended.  

 

 In conclusion, the authors found that NPP was an infrequent complication 

after SSRO, occurring in 1 of 238 patients (0.42%). Practitioners should be aware 

that older women with a history of depression may be at greater risk of developing 

NPP after SSRO than younger patients. The short duration of symptoms and 

complete, positive response to standard medications are reassuring findings. The 

results of this investigation highlight the need for prospective studies to further 

understand the spectrum of postoperative NPP. 
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CONCLUSÃO 

 

A dor neuropática após osteotomia sagital dos ramos mandibulares é uma 

complicação infrequente, apresentando prevalência de 0.42%, com maior 

ocorrência em mulheres acima de 40 anos de idade com histórico de depressão. 
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