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Neuralgia-inducing cavitational
osteonecrosis 
A possible diagnosis for an orofacial pain complaint?
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A45-year-old woman visited her general
dentist because of severe pain in the
right mandibular posterior region. Her
first molar contained a large mesial-

occlusal-distal amalgam restoration, and the
patient experienced symptoms consistent with
irreversible pulpitis. In addition, radiographs
showed changes associated with the mesial root.
The second molar contained a conservative
occlusal amalgam restoration, and the premo-
lars contained no restorations. The clinician
performed endodontic therapy in the patient’s
first molar; the pain remitted for a few weeks
after treatment but then returned.

The dentist performed endodontic treatment
again in the first molar, which resulted in no
change in the patient’s pain. He referred her to
an endodontist, who also treated the tooth
endodontically, then performed an apicoectomy
and a retrograde sealing of the tooth. Again, the
patient experienced short-term pain relief, but
owing to pain recurrence, the patient’s general
dentist extracted the tooth. 

The patient continued to experience pain, and
her general dentist performed endodontic treat-
ment in the second molar. However, the pain per-
sisted. The dentist referred her again to the
endodontist, who concluded that the second pre-
molar was the source of the pain and performed
endodontic therapy in that tooth. Subsequently,
the patient’s general dentist extracted the second
premolar and second molar, but the pain con-
tinued. The patient later sought care from her
general dentist for persistent severe pain in the
edentulous right side of the posterior mandible. 

Did this patient experience the phenomenon
known as neuralgia-inducing cavitational
osteonecrosis (NICO), or did her pain complaint
represent another orofacial pain condition?

EXPLANATION
Review of NICO concepts. Ischemic
osteonecrosis (literally “dead bone from poor
blood flow”) is a condition reported in the ortho-
pedic literature as not being a true bone dis-
ease. Instead, researchers believe it is a result
of systemic and local disorders or events that
ultimately lead to ischemia and infarction of
bone marrow, bone or both.1,2 Proponents of
NICO have extended similar concepts to the
maxillofacial region with the claim that
osteonecrosis can occur in the maxilla and man-
dible as a result of trauma and infection. For
example, Bouquot and McMahon3 reported that
a patient with NICO might have experienced
pulpal, periodontal or sinus infections; under-
gone tooth extractions, endodontic procedures or
periodontal surgeries; experienced blows to the
facial region; received vasoconstrictors during
procedures involving administration of local
anesthetics; or a combination of these. 

In the 1840s, Bond4 explored concepts related
to maxillofacial osteonecrosis, which Noel5 later
termed “bone caries.” Other practitioners have
used terms such as “bone cavities” to describe
conditions associated with bone destruction, but
without inflammatory signs.6-8 These bone cavi-
ties often were located in old extraction sites
and were accompanied by neuralgialike pain.6-8

Ratner and colleagues9 expanded this concept
by reporting that these lesions usually were not
detectable radiographically and that the eti-
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ology was an infectious process. Bouquot and
colleagues10 introduced the term “NICO” to
describe a low-grade osteomyelitis of the jaws,
characterized by bone cavities and associated
with orofacial neuralgia. 

More recently, researchers have described
NICO as a nonsuppurative osteomyelitis sec-
ondary to bone marrow ischemia and associated
with hereditary coagulopathies, acquired coagu-
lopathies or both.3 Several authors11-14 expanded
this description to include autoimmune concepts
on the basis of antibodies to peripheral nerve
myelin, as well as on the presence of anticar-
diolipin antibodies, thrombophilia (that is, an
increased tendency to form blood clots) and
hypofibrinolysis (that is, a decreased ability to
dissolve clots as they form). 

Clinical and radiographic features of
NICO. The prevalence of NICO is
unknown; however, Ratner and
colleagues15 reported that 800
patients met their criteria across
a nine-year period. Study results
indicate a 3:1 female to male pre-
dominance among patients aged
35 through 60 years (80 percent of
cases re ported).16,17 Bouquot and
McMahon3 reported that patients
suspected of having NICO often
have difficulty describing and localizing the
pain, which may spread locally across time or
refer to distant sites. This pain is purported to
be due to intraosseous fluid dynamics and
inflammatory mediators rather than to dam-
aged nerves.3 This condition usually is not vis-
ible on radiographs, although advocates report
seeing a regional osteoporotic lesion or an ill-
defined radiolucency on radiographs of old
extraction sites.18 Bouquot and McMahon3

reported that approximately 60 percent of the
lesions exhibit hot spots on bone scans as a
result of increased uptake of a radioactive iso-
tope (technetium 99m).

CLINICAL IMPLICATIONS
Proponents of NICO often begin treating
patients by prescribing antibiotics that may
diminish symptoms temporarily; however, the
pain typically returns while the patient is
receiving antibiotic treatment or after comple-
tion of treatment. Usually, a surgical approach
involving bone decortication, curettage of the
“diseased” bone marrow or both is recom-
mended.17 Pain relief may take several months
to occur, if it occurs at all. The pain has a strong
tendency to recur or to develop in additional
sites, leading advocates of NICO to suggest

repeated surgical procedures at the same site or
at other involved areas. Bouquot and Christian17

described a case report of a patient who under-
went surgical curettage 32 times.

The existence of NICO as a distinct disease
entity is controversial. No precise and widely
accepted definition exists, and epidemiologic
evidence of this condition is lacking.19 Goldstein
and Epstein20 commented that the etiology and
pathogenesis of NICO are based on anecdotal
case reports (or case series), with analysis
coming mainly from one laboratory without cor-
roborative biochemical, histopathologic or neu-
ropathologic findings. In addition, reproducible
and diagnosable clinical features are lacking.
Furthermore, it appears that the majority of
published reports regarding NICO are based on
descriptive series of observations that lack

proper methodological approaches,
control groups or statistical
analysis.21 Finally, the number of
invasive surgical procedures per-
formed in patients with NICO
raises many questions about the
validity of this diagnosis, as well
as about the proposed treatment. 

Experts in bone metabolism
and pathology have postulated
that bone cavitations represent

normal anatomical marrow spaces (inappropri-
ately diagnosed as disease by NICO proponents)
that are found routinely on computed tomo-
graphic scans of adults, especially in surgical
sites located in the posterior regions of the
jaws.22 These intrabony changes are part of a
normal physiological process in which
hematopoietic elements are replaced by fatty
deposits in women at about 40 years of age as a
result of menopause and osteoporosis. Also,
mature bone contains so-called oil cysts, which
are not true cysts but chemical products of
normal adipose tissue representing part of the
biochemical makeup of bone marrow.22

Therefore, the etiology, pathogenesis and
treatment of NICO are speculative and not well
defined, and the reported bone changes may
represent variations of normal changes. As a
result, one can argue that the symptoms of
chronic pain attributed to NICO are better
explained by established concepts of neuro-
pathic pain; thus, they should be approached
medically and not managed surgically.

CONCLUSION
Without a confirmed clinical diagnosis of local-
ized bone pathosis, aggressive and invasive pro-
cedures are not warranted. Such interventions
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may have no effect or may even worsen the pain
by increasing sensitization of the central
nervous system. In the case described above, the
dentist must consider the probable diagnosis of
neuropathic pain23-25 and initiate the appro-
priate evidence-based management strategies
for that type of pain.26 Prudent clinicians will
refer such patients to practitioners who have
specific training and knowledge in the fields of
oral medicine and orofacial pain so that the
diagnosis can be confirmed. This will lead to
appropriate therapy and avoidance of treat-
ments that may be ineffective or that may
aggravate chronic pain complaints. �
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