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Trigeminal neuralgia (TN), a neuropathic disorder of one or both of the trigeminal nerves, occurs most often
in people over age 50. Extreme, sporadic, sudden burning or shock-like face pain in common activities great-
ly lowers quality of life. The precise cause of primary TN remains unknown, but it may be caused by vascular
pressing on the trigeminal nerve in its root entry zone (REZ), demyelinization of trigeminal sensory fibers, or
jawbone cavity. Accordingly, many treatments carry risks of adverse effects, recurrence, and complications. TN
and osteoporosis have similar high-risk populations and a common influential factor — emotional stress — is
also closed related to primary TN for calcitonin gene-related peptide and calcitonin. Jawbone cavity, which is a
possible pathogenesis of TN, may be another form of jawbone osteoporosis. Therefore, we hypothesized that
osteoporosis in jaws could be a correlative factor of primary TN. If this hypothesis is verified, it may suggest
specific new ideas for the early preventive treatment of primary TN.
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Background

Trigeminal neuralgia (TN), a neuropathic disorder of one or
both of the trigeminal nerves, occurs most often in people
over age 50, and affects women more often than men. TN can
be either primary trigeminal neuralgia or secondary trigem-
inal neuralgia, which is associated with some other diseas-
es, with symptoms such as extreme sporadic sudden burning
or shock-like face pain triggered by common activities such
as eating, talking, shaving, and toothbrushing. Although TN
is not a fatal disorder, it can greatly worsen patient quality
of life [1]. Osteoporosis is a skeletal disease characterized
by an imbalance between excessive bone resorption and in-
adequate bone formation and increased fracture risk. The
fracture can occur in almost any bone, either in the form
of cracking or collapsing. The extent of systemic osteoporo-
sis has a positive correlation with the degree of mandibu-
lar mineral loss [2].

The precise cause of primary trigeminal neuralgia remains un-
known [3]. Currently considered explanations, such as a vas-
cular pressing on the trigeminal nerve in its root entry zone
(REZ) [4,5], a demyelinization of trigeminal sensory fibers[6],
and jawbone cavity[7], fail to sufficiently explain the total clin-
ical picture [8]. Although there are fairly standard treatment
approaches for TN, management with anti-epileptic drugs or
surgical procedures carries risks of adverse effects, recurrence,
and complications [9].

Because of the many similarities between trigeminal neural-
gia and osteoporosis and some indirect evidence, we hypoth-
esized that osteoporosis in the jaws could be a correlative
factor of primary trigeminal neuralgia, which has never been
clearly presented before. If this hypothesis is verified, it may
suggest specific new ideas for the early preventive treatment
of primary trigeminal neuralgia.

The Evidences

The similar high risk populations of trigeminal neuralgia
and osteoporosis

Trigeminal neuralgia is a syndrome of intermittent, severe fa-
cial pain, and affects about 4.3 per 100 000 people per an-
num. It occurs most often in people over age 50 and affects
females nearly twice as often as males [10]. Osteoporosis is
characterized by low bone mass and microarchitectural de-
terioration of bone tissue leading to enhanced bone fragility
and a consequent increase in fracture incidence. It is a com-
mon disease in older adults; approximately 70% of cases are
females, double the rate in males [11].
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Emotional stress in trigeminal neuralgia and osteoporosis

Trigeminal neuralgia should be managed by a multidisciplinary
team. It is a chronic condition and like all other chronic pain is
associated with numerous co-morbidities such as depression.
Often a combination of antidepressants and cognitive behav-
ior therapy is effective. In an attack of trigeminal neuralgia,
the rise of calcitonin gene-related peptide (CGRP) levels may
decrease the threshold of pain in the local region. The study
of CGRP in subjects with depression also shows CGRP levels
were increased in subjects with depression, both in plasma
and in the cerebrospinal fluid [12]. The 24-h circulating levels
of CGRP are higher in women with depression compared to
controls, suggesting that CGRP may be useful biological mark-
er in women with major depressive disorder [13].

In the last decade, the accumulating evidence for the relation-
ship of osteoporosis with psychological variables supports the
conclusion that depression is associated with low BMD, with a
substantially greater BMD decrease in depressed women and
in cases of clinical depression. Depression should be consid-
ered as an important risk factor for osteoporosis [14].

Calcitonin gene-related peptide in trigeminal neuralgia
and osteoporosis

CGRP, expressed by the calcitonin gene, is a kind of bioac-
tive polypeptide found in various body systems: nervous, car-
diovascular, digestive, respiratory, and endocrine systems. A
subset of trigeminal nerve fibers containing CGRP responds
to physical and chemical irritants in the environment. As the
irritant transmitter or modulator, in an attack of trigeminal
neuralgia, rising CGRP may decrease the threshold of pain in
the local region [15].

The nerves containing CGRP are distributed throughout all
body tissues, including bones [16]. Osteoblasts and osteoclasts,
in response to CGRP, synthesizing and absorbing sclerostin,
mainly determine the metabolism of bone. CGRP may change
the release of osteoblastic cytokine (stimulating the produc-
tion of the growth factor insulin-like growth factor-I and in-
hibiting that of the cytokine tumor necrosis factor-o) and indi-
rectly regulate the suppressed bone resorption of osteoclasts,
when injecting it into evirated rats [17]. CGRP affects the de-
velopment of osteoclasts in bone marrow culture solution, as
well as the differentiation and generation of osteoclastic pro-
genitor cells [18,19]. Histochemical experiments have shown
that CGRP integrates with osteoblasts, facilitating osteocytes
division [20,21]. In addition, CGRP can clearly increase intra-
cellular cAMP, which is relevant to osteoblastic secretion [22].
The above evidence indicates that CGRP facilitates osseous
synthesis and absorption by binding to their receptors on os-
teoblasts and osteoclasts.
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Figure 1. CGRP in TN and OP A: Indicated by the
red words is the probable procedure
in which CGRP affects TN. B: Indicated
by the green words shows CGRP
accommodates osseous synthesis.
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Figure 2. OD measurement on panoramic
radiograph A: White ring-shapes are
demarcated regions of mandible,
centering mental foramen, dia. 1
cm. B: Eight points in each ring are
random measured locations, with a
mean value for final outcome.

The nerve fibers containing CGRP are associated in the skele-
tal system with the nervous system. As a sensory nerve, they
transmit osseous proprioception up to the sensory center, and
at the same time, transmit neurocrine CGRP down to bone tis-
sue. CGRP increases bone mass through affecting osteoblasts
and osteoclasts. Thus, we hypothesize that the rise of CGRP
level in an attack of trigeminal neuralgia is a compensation for
decreased bone mass in osteoporosis (Figure 1).

Calcitonin in trigeminal neuralgia and osteoporosis

As a peptide hormone that lowers calcium concentration in
the blood, released by thyroid cells and acting to decrease
the formation and absorptive activity of osteoclasts, calcito-
nin, a member of the calcitonin gene-related peptide family,
has been approved for the treatment of osteoporosis for over
40 years, working by inhibiting mature active osteoclasts and
increasing renal calcium excretion [23]. In addition to its ef-
fect on reducing bone resorption, calcitonin has an analgesic
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action, the mechanism of which is still unclear, but is possi-
bly mediated through B-endorphins and the central modula-
tion of pain perception [24]. The analgesic activity of salmon
calcitonin is effective in patients with various painful condi-
tions, including vertebral crush fractures, adhesive capsulitis,
ankylosing spondylitis, rheumatoid arthritis, metastasis, and
reflex sympathetic dystrophy syndrome. Because of the cur-
rent presumptions by pathologists that trigeminal neuralgia
is caused by a vascular pressing on the trigeminal nerve in its
REZ and a demyelinization of trigeminal sensory fibers, some
scholars presume that calcitonin, the medicine used to treat
osteoporosis, could also be a useful analgesic agent for tri-
geminal neuralgia [25].

Jawbone cavity in trigeminal neuralgia and osteoporosis
Neuralgia-inducing cavitational osteonecrosis (NICO), first de-

fined by Ratner, served as the basis for explaining the pain
syndrome with features of trigeminal neuralgia [26]. Several
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investigations have shown intraosseous inflammation in jaw-
bones of trigeminal neuralgia patients, and certain treatments
for these lesions (localization, decortication, and curettage)
reduced or eliminated this intense pain [6,27], but this has
been a controversy for several years. Changing etiologic con-
cepts have led to confusion as well as to significant departures
from the initial concept. The absence of any form of research
design and approval by institutional review panels remains a
weakness in terms of acceptance of the information provid-
ed in the literature said to support the stated etiology of this
entity [26]. Thus, we hypothesized that the jawbone cavity in
trigeminal neuralgic patients is another form of osteoporosis
in maxilla and mandible.

To observe jawbone metabolism in TN patients, in our preced-
ing study we analyzed panoramic radiographs of 59 TN patients
(30 males and 29 females) and in a matched control group,
sub-grouping by age and sex. The demarcated regional opti-
cal density (OD) of the mandible body was measured by soft-
ware to compare their mandibular density. It was found that
OD in the TN group (male 0.432+0.016; female 0.411+0.019)
was significantly (P<0.01) lower than that in the control group
(male 0.459+0.014; female 0.448+0.013). This suggests that
abnormal jawbone metabolism and low mandibular density
may be related to early-stage TN (Figure 2).
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Consequences of the Hypothesis and
Discussion

1484

It used to be widely believed that primary trigeminal neuralgia
occurred potentially due to vascular pressing on the trigeminal
nerve in its REZ, demyelinization of trigeminal sensory fibers,
or jawbone cavity. However, we think that primary trigeminal
neuralgia is also closely related to osteoporosis. Although there
are fairly standard treatment approaches for TN, management
with anti-epileptic drugs or surgical procedures carries risks of
adverse effects, recurrence, and complications [9], with lack of
certainty regarding the etiology and pathophysiology of TN. The
inability to induce convincing TN in animals should not neces-
sarily be regarded as a surprise [28]. In the future, perhaps we
can survey the morbidity of TN in an osteoporosis group and in
an osteoporosis-controlled group. If the difference in TN mor-
bidity in the 2 groups is significant, the relationship between
primary trigeminal neuralgia and osteoporosis may be verified
further. In our opinion, osteoporosis patients should receive
management in the early stage for ostalgia and increased frac-
ture risk. We desire to see the number of people with trigemi-
nal neuralgia decrease by prevention of osteoporosis.
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