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Neurofibromatosis Type 1 Accompanied by Craniofacial Pain: 
Literature Review and Descriptive Case 

Neurofibromatosis type 1 (NF-1) is a genetic disease with characteristic 
neurofibromas and bony dysplasia that manifest throughout the body, including 
the craniofacial region. NF-1 patients are known to frequently report chronic pain 
in areas below the head; however, the matter of pain in the craniofacial region in 
this patient group has not been handled intensively so far, and studies have mainly 
focused on headaches. This article comprehensively reviews the related literature 
and reports a case of an NF-1 patient whose chief complaint was headache 
and pain in the temporomandibular joint area. Craniofacial pain is probably not 
an exceptional problem in NF-1, but the current inadequacy of related data is 
worrisome, considering the impact of pain on NF-1 prognosis and patient quality 
of life. The presence of craniofacial pain in NF-1 patients should be actively sought 
out in the diagnostic process and appropriate guidelines for its diagnosis and 
treatment should be established. J Oral Facial Pain Headache 2017;31:402–409. 
doi: 10.11607/ofph.1787
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neurofibromatosis type 1, temporomandibular disorders

Neurofibromatosis (NF) type-1 is an autosomal dominant genetic 
disease resulting from a chromosome 17 mutation that affects 1 
out of around 3,000 to 4,000 people in the world.1 A tumor sup-

pressor gene is associated, and nearly 50% of NF patients have a family 
history while the other half represents spontaneous mutations.2 NF is 
categorized into distinct subtypes, with at least eight forms described 
presently. NF type-1 (NF-1), previously called von Recklinghausen dis-
ease, is the most common type, accounting for approximately 85% to 
97% of all NF cases.3

Genetic testing is possible, but clinical diagnosis is mostly based on 
the presence of characteristic manifestations of NF-1 (ie, at least two 
of the seven following major symptoms): (1) more than six café au lait 
macules; (2) skinfold freckling in inguinal or axillary regions (ie, Crowe 
sign); (3) more than two cutaneous neurofibromas or one plexiform neu-
rofibroma (PN); (4) more than two iris hamartomas (ie, Lisch nodules); 
(5) optic pathway tumors; (6) bony dysplasia; or (7) a first-degree family 
history of NF-1.4 Previous studies reporting oral manifestations of NF-1 
mostly have focused on neurofibromas and their sequelae, such as facial 
deformities and malocclusion.5–8 However, bony dysplasia is most com-
mon in the long bones, with only a small number of reports dealing with 
osseous manifestations located in the sphenoid wing, orbit, maxilla, and 
mandible.9 Reports concerning deformities of the temporomandibular 
joint (TMJ) are rare.9,10

Pain is not an aspect of NF-1 that is frequently referred to as an in-
dependent disease entity, and exact data concerning its incidence are 
sparse. Manifestations of NF-1 known to cause chronic pain include PNs, 
orthopedic problems such as scoliosis and pseudoarthrosis, and gastro-
intestinal complications.11 Previous reports of pain in NF-1 patients have 
mainly concerned areas below the head and neck.12–19 There is a gen-
eral lack of studies on pain occurring in the craniofacial region of NF-1 
patients, and the few that exist are limited to headaches.20 The scant 
literature concerning pain of the orofacial region usually has described 
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such pain as arising from pressure on cranial nerves, 
especially the trigeminal nerve, by adjacent PNs in the 
oral cavity causing different levels of paresthesia and 
neuralgia.5,9,10 Craniofacial pain in NF-1 without caus-
ative neurofibromas has not been reviewed so far. The 
present case report describes a male NF-1 patient 
with headache and pain in the left TMJ area, which 
was assumed to originate from an etiology unrelated 
to neuropathy due to neurofibromas.

Case Report

A 26-year-old male patient visited the Orofacial Pain 
Clinic of the Department of Oral Medicine, Seoul 
National University Dental Hospital with the chief 
complaint of continuous pain in the left TMJ area and 
severe headaches on the right temporalis area. The 
patient also reported difficulty in opening his mouth, 
along with neck and shoulder pain on the right side. 
Facial asymmetry was perceptible, and the patient 
reported that 10 years ago he had started to notice 
this problem along with the craniofacial pain. About 
7 years ago, he had visited another university hos-
pital with the same pain symptoms. The clinician in 
charge had suggested an intraoral appliance at that 
point; however, the symptoms had worsened after 
the patient used the appliance. One year ago he had 
acupuncture therapy on the painful area, but symp-
tom relief was minimal. Recently, the pain in the left 
TMJ area and headaches in the right temporalis area 
had gotten worse. The patient reported parafunctional 
habits, including making TMJ noises on purpose by 
moving the mandible, but joint noises that had once 
existed in the right TMJ had disappeared at some 
point. Other habits included clenching, tongue thrust-
ing, unilateral chewing (left), unilateral sleeping (right), 
biting on something, and an irregular diet. The patient 
also reported insomnia. The patient did not report 
any medical history that was noticeable except for a 
spinal disc herniation at the lower back level that had 
occurred 13 years ago and an emergency room visit 
2 years ago due to right facial swelling accompanied 
with pain that had been eliminated with intravenous 
analgesics. The swelling had not recurred afterwards.

Intraoral and Extraoral Findings
Midline deviation was clearly observed; the midline 
between the maxillary incisors showed a 3-mm shift 
to the left, and the midline between the mandibu-
lar incisors showed a 1-mm shift to the left with the 
pronasale (tip of the nose) and philtrum as baseline. 
The patient showed an Angle Class II, division 1 
right molar key and an Angle Class I left molar key. 
The left maxillary first molar had been extracted and 
had not been restored. Crossbite of the right poste-

rior teeth was observed. The crowns of several teeth 
were fractured. Tongue and buccal mucosa ridging 
were evident. There were no other remarkable intra-
oral findings. Comprehensive laboratory blood tests, 
including complete blood cell count with white blood 
cell differential, red cell indices, blood chemistry, and 
erythrocyte sedimentation rate, showed normal results 
except for a slightly increased absolute neutrophil 
count (8,799/μl; reference value 1,800 to 7,000/μl).

Extraoral examinations were conducted following 
the Research Diagnostic Criteria/Temporomandibular 
Disorders (RDC/TMD).21 The patient reported pain 
on palpation of the insertion and upper part of the 
right trapezius muscle. The maximum opening range 
(50 mm) was not restricted, but the path deviated to 
the right and returned to midline on maximum open-
ing. Joint noises were absent. The occlusion checked 
with an 8-μm thick film was sound. 

The Symptom Checklist-90-Revised was applied 
for psychological evaluation, and the Global Severity 
Index was 50.22 The T score for somatization was 64, 
reflecting a slight tendency, but no dimension scores 
were over 70. RDC/TMD Axis II questionnaire results 
showed a characteristic pain intensity of 70 (0 to 100 
range). The patient was classified as grade II (low dis-
ability due to pain, high intensity of pain) on the Graded 
Chronic Pain Scale.23 The patient’s depressive/vege-
tative symptom (1.0) and somatization (1.5) scores sug-
gested the possible presence of moderate depression 
(0.535 to 1.105) and severe somatization (≥ 1.000). 
His jaw disability score was 0.75 (0 to 1 range) based 
on the Jaw Functional Limitation Scale, and he ex-
pressed difficulty in chewing, exercising, smiling, tooth 
brushing, yawning, swallowing, talking, and making fa-
cial expressions.24 The presence of diurnal clenching 
and tinnitus along with morning stiffness of the TMJ 
area was reported on the questionnaire. Descriptive 
values are presented in Table 1.

Imaging
The duration of the patient’s pain along with the his-
tory of facial swelling warranted further imaging. Plain 
radiographs including an orthopantomogram, TMJ 
panoramic, and transcranial view were evaluated. 
Cone beam computed tomography (CBCT) and mag-
netic resonance imaging (MRI) were also conducted. 
Results are shown in Figs 1 to 3. Severe mandibu-
lar asymmetry was observed. The right mandibular 
condyle showed hypoplasia, and the inferior border 
of the right side of the mandible showed irregularity 
compared to the left side. The right mandibular ca-
nal was enlarged. The right sigmoid notch was very 
steep, and overgrowth of the right articular eminence 
was evident. The surface of the right TMJ condyle 
showed degenerative changes on plain radiographs. 
Degenerative bone change of both TMJ condyles and 
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generalized osteodystrophy of the right side of the 
mandible were observed on CBCT. MRI revealed disc 
displacement without reduction of the right TMJ and 
atrophic changes in the right masticatory muscles. 
Also, enlarged blood vessels could be observed me-
dial to the right mandibular ramus. The possible diag-
nosis of NF or a vascular lesion was explained to the 
patient. Then the patient revealed his history of being 
diagnosed with NF and not visiting the Department of 
Genetic Disorders for the past 3 years.

Treatment
Instructions to control habits that may aggravate the 
pain were given along with directions to relax the 
masticatory muscles as an element of cognitive be-
havioral therapy. Instructions for physical therapy that 
included moist hot pack application and progressive 
resistance exercises were given. The patient was also 
referred to the Department of Oral and Maxillofacial 
Surgery to discuss treatment of the bony dysplasia 
and facial asymmetry. However, the patient did not fol-
low through this referral, nor did he return to the clinic 
for the next appointment. Unfortunately, this limited 
the opportunity to perform essential investigations, in-
cluding brain MRI to rule out the possibility of second-
ary headaches and to gather information concerning 
patient response to conservative pain treatment.

Fig 1  Plain radiography. (a) Orthopantomogram showing a hy-
poplastic right mandible with an acute mandibular angle and 
enlarged mandibular canal. (b) Transcranial view of the TMJ that 
shows marked restriction of right condylar movement, with the 
condyle remaining inside the mandibular fossa during maximum 
mouth opening. (c) TMJ panorama showing sclerotic changes of 
the right mandibular condyle and a deepened sigmoid notch.

Table 1  RDC/TMD Evaluation and Imaging Results

Tentative 
diagnosis

RDC/TMD Axis II 
scores Imaging results Final diagnosis

RDC/TMD 
Axis I:  
Right ADD 
with reduction 
(Group IIa.)

Characteristic pain 
intensity score (range)

70 (0–100) Plain radiograph DJD of right TMJ condyle, 
condylar hypoplasia, and 
facial asymmetry

I. Neurofibromatosis

II. �RDC/TMD Axis I:
  1) �Myofascial pain 

(Group Ia.)
  2) �Right ADD without 

reduction without 
limited opening 
(Group IIc.)

  3) �Osteoarthritis  
(Group IIIb.)

III. Tension-type headache

GCPS score  
(range)

Grade 2 (1–4) CBCT DJD of both TMJ 
condyles, osteodystrophy

Depressive and vegetative 
symptom score (range)

1.0 (0–4)

MRI

ADD without reduction 
of right TMJ condyle, 
osteodystrophy 
associated with 
vascular lesion or 
neurofibromatosis

Somatization score (range) 1.5 (0–4)

Jaw functional  
limitation score

0.75 (0–1)

GCPS = Graded Chronic Pain Scale; CBCT = cone beam computed tomography; MRI = magnetic resonance imaging; DJD = degenerative joint disease; 
TMJ = temporomandibular joint; ADD = anterior disc displacement. 

a

b

c
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Discussion

Orofacial manifestations including oral/perioral neu-
rofibromas and osseous lesions of the maxilla and 
mandible can be observed in 4% to 92% of NF-1 
patients and are most commonly located in the 
tongue, lips, mucobuccal fold, gingiva, and floor of 
the mouth.5,9 Intraosseous lesions were known to be 
relatively rare, but owing to technical improvement of 
radiologic instruments, lesions that once had been 

missed are more easily recognized today. The present 
patient showed characteristic mandibular deformities 
that have been reported in previous studies, such as 
deviation of the mandible to the affected side, cor-
onoid notch deformity (inferior displacement), pseu-
do-enlongation of the condylar/coronoid process, 
and hypoplasia of the ascending ramus, body of the 
mandible, and the ipsilateral maxilla and zygoma.9

Contrary to the abundance of studies on cranio-
facial skeletal deformities and radiographic features 

Fig 2  Cone beam comput-
ed tomography. (a) Coronal 
view of the TMJs that shows 
irregular surface of the right 
mandibular condyle and 
sclerotic changes with focal 
erosion of the left mandib-
ular condyle. (b) Axial view 
of the TMJs that shows os-
teodystrophy of the right 
mandible and mandibular 
asymmetry.

Fig 3  Magnetic resonance imaging (MRI). (a) T2-weighted sagittal MRI showing anterior disc displacement of the right TMJ in closed 
and open mouth positions with signal voids of enlarged blood vessels observed medial to the right mandibular ramus. (b) T2-weighted 
axial MRI showing osteodystrophy of the right mandible and atrophic changes in the right masticatory muscles.

a

a b

b
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of NF-1, little attention has been paid to craniofacial 
pain in this patient group. Nerve and spinal cord com-
pression due to PNs is considered the main cause of 
pain in areas below the head and neck.25,26 PNs are 
benign tumors that can be observed in over 50% of 
NF-1 patients.27 Such tumors can show rapid growth 
and progress to malignant peripheral nerve sheath 
tumors (MPNST) in 8% to 13% of patients, and such 
rapid growth is more common in children and young 
adults.27 MPNSTs should always be considered in 
the differential diagnosis of NF-1 patients with chron-
ic pain, novel neurologic deficits, and/or changes in 
clinical characteristics of a known neurofibroma.28 
Such alertness to persistent pain in NF-1 patients is 
crucial, since MPNSTs can be an early manifestation 
of the disease and are known to be the leading cause 
of mortality in its advanced stages.15 The possibility 
of MPNST should also have been considered in the 
present case, since the patient described worsening 
headaches and facial pain along with sleep distur-
bance of a higher-than-moderate level on the RDC/
TMD Axis II questionnaire. Pain with duration longer 
than 1 month and at a level that disturbs sleep is a 
red flag for the diagnosis of MPNST.15 Deep surgical 
biopsy is called on to rule out such possibilities, and 
evaluations should be carried out more than once a 
year. Immediate testing is required when associated 
with pain.29 

Sleep disturbance is an aspect of NF-1 that 
should be considered for evaluation from a separate 
perspective. A study reporting on sleep quality of 
adult NF-1 patients showed that 21% had poor sleep 
quality.30 Sleep problems may be a result of pain and 
many other factors that accompany NF-1, such as 
psychological issues (ie, anxiety and depression),31 
medication,30 and cognitive impairment.32 Since dis-
turbed sleep itself may worsen pain through various 
direct and indirect mechanisms,33,34 the presence 
and intensity of sleep problems should be evaluated 
and also actively managed.

Psychological problems are another matter that 
are interrelated with the problem of pain and sleep 
in NF-1. Psychiatric disorders, including depression 
and anxiety, are known to be more prevalent in NF-1 
patients.31,35 The present patient also showed a high-
er-than-moderate level of depression and somatiza-
tion from the RDC/TMD Axis II. Disturbed sleep may 
worsen depression and vice versa.36 Furthermore, 
there is a significant positive relationship between 
depression and pain intensity37; thus, the psycholog-
ical status of an NF-1 patient must be assessed in 
relation to his/her pain and sleep disturbance level.

The meager efforts that have been made to un-
derstand craniofacial pain of NF-1 patients have 
been centered on headache. Although severe cra-
niofacial pain in NF-1 is infrequent, primary migraine 

is known to be common.38 Some authors have as-
serted that headache is not a specific aspect of 
NF-1 and is thus not an indication for neuroradiolog-
ic examination in itself,39 while others have argued 
that patients with NF-1 have a higher risk of both 
migraine and nonmigraine headaches compared to 
the general population.20,40 The prevalence of head-
aches in NF-1 has been reported to range from 2% 
to 78%.20,39–42 Abnormalities of brain structures re-
lated to migraine,43 mitochondrial dysfunction,44 and 
sleep disturbance30 are a few of the assumed caus-
es of headaches in NF-1; however, the exact mecha-
nism is yet to be revealed. The portion of headaches 
due to increased intracranial pressure secondary to 
tumors is relatively small, with the majority of cases 
being primary in origin. Tension-type headache39,40 
or migraine with and without aura20 have been the 
most common headache types in NF-1, depending 
on the study. Chiari malformation is also one of the 
known causes of headaches in NF-1.45 Patients may 
consider their headaches irrelevant to NF-1 and may 
not offer information spontaneously. Therefore, the 
clinician must actively investigate the presence of 
headache through history taking, since headache 
is known to have a significant impact on the quality 
of life (QoL) of NF-1 patients.20 Neuroimaging is not 
compulsory, even in NF-1 patients with headaches, 
but may be necessary when they are accompanied 
by neurologic abnormalities.40 Neurologic abnor-
malities were not evident in the present case; how-
ever, the lack of brain MRI limits the possibility of 
definitively ruling out the presence of a secondary 
headache.

The clinical headache diagnosis of the present 
patient fulfilled the criteria for frequent episodic ten-
sion-type headache.46 The origin of the pain in the 
left TMJ area was unclear. Unilateral chewing and fa-
cial asymmetry may have caused masticatory muscle 
pain, but the patient did not show a positive response 
on palpation of the muscles. This may have been 
due to the severity of the pain caused by headaches 
masking the masticatory muscle tenderness or a 
misunderstanding of the patient because of the con-
stant nature of his pain. The chronic TMJ area pain 
may have been of a multifactorial origin quite similar 
to masticatory myofascial pain since contributing fac-
tors such as insomnia (self-reported) and unilateral 
chewing were present. The correlation between cra-
niofacial osseous deformity and pain has not been 
established, and further studies on this topic are 
needed to investigate the exact cause of pain in this 
case. Considering the lack of a causative lesion on 
the TMJ MRI, facial pain secondary to primary head-
aches in NF-1 is also a possibility and actually may be 
more common than craniofacial pain due to anatom-
ical causes.
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TMD is not a diagnosis commonly linked to NF-1, 
with only two case reports in existence.47,48 Another 
study indicated TMJ dysfunction as a headache phe-
notype in NF-1, but without further speculation.20 
More studies based on validated diagnostic criteria 
are necessary to define the relationship between 
NF-1 and TMD. Mixed connective tissue disease as-
sociated with NF-1 has been reported and can be 
considered a cause of craniofacial pain.49

Treatment of pain in NF-1 patients frequently in-
volves pain medications such as nonsteroidal anti-in-
flammatory drugs, anticonvulsants, and narcotics.50 
However, side effects are common,51,52 and pain re-
lief is incomplete in some cases.53 Studies analyzing 
the analgesic efficacy of pain management in NF-1 
are limited. Previous studies have reported that 12% 
of children with PNs take narcotics,11 and more than 
70% of NF-1 patients use prescription analgesics.42 
Specific data concerning craniofacial pain and its 
management do not exist. Considering the low ef-
ficacy and high prevalence of side effects resulting 
from pain medications in NF-1, alternative and sup-
plementary methods should be taken into account. 
Previous reports have described successful head-
ache and cervical pain management using physical 
therapy, including posture training, stretching, and ul-
trasound.45,54 Occipital peripheral nerve stimulation55 
and ultrasound-guided peripheral nerve block56 are 
methods that could be conducted in patients with 
intractable neuralgic pain of NF-1. Surgical debulk-
ing of PNs accompanied by severe pain is inevitable 
when surgery is not limited by adjacent structures.57,58 
Some clinicians are taking a different position and 
achieving high patient satisfaction by attempting psy-
chological treatment to lessen daily interference from 
pain.50 Based on previous literature, it is suggested 
that the management of craniofacial pain should in-
clude patient education, rigorous physical therapy, 
appropriate exercises, and cognitive behavioral ther-
apy in addition to analgesics. Treatment should aim to 
reduce pain-related symptoms and interference with 
daily activities while increasing QoL.

Pain is a clinical aspect of NF-1 that must be ac-
tively evaluated and managed since previous reports 
have shown that pain in NF-1 patients acts as a major 
factor that lowers QoL,59,60 which is intimately linked 
to functional interferences such as cognitive deficits 
and social problems.61–63 Pain may also negatively af-
fect disease severity itself.64 Although there is a great 
likelihood of craniofacial pain in NF-1 patients, data 
concerning prevalence and clinical characteristics 
are lacking, and guidelines for its diagnosis and treat-
ment are nonexistent.

Conclusions

This report presents a case of an NF-1 patient with 
a chief complaint of headache and TMJ area pain, 
which was not directly associated with the presence 
of neurofibromas. The possibility of other forms of 
pain in addition to headaches should be routinely 
considered since craniofacial pain is probably not an 
exceptional problem in NF-1. In spite of its impact on 
disease prognosis and the patient’s QoL, little atten-
tion has been paid to craniofacial pain in NF-1 so far, 
and the current inadequacy of related data and lack 
of attention are worrisome. The presence of craniofa-
cial pain in NF-1 should be actively sought in the di-
agnostic process, and further studies are necessary 
to elucidate its pathophysiology and to establish ap-
propriate guidelines for its diagnosis and treatment. 
Since the disease has manifestations throughout 
the body, the dentist specializing in craniofacial pain 
should cooperate with other specialties in a multidis-
ciplinary approach to diagnose and treat craniofacial 
pain in NF-1 patients.
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