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Pain is more widespread and referred to trigeminal are-
as in occipital neuralgia

A dor é mais difusa e referida para dreas do trigémeo na neuralgia occipital

Omar Franklin Molina!, Zeila Coelho Santos’, Bruno Ricardo Huber Simiio’,
Sonia Maria Paiva Torres’, Ricardo Léllis Marcal’, Vanessa Bastos Penoni®

RESUMO

Objetivo. Avaliar dor local e referida na neuralgia occipital. Método.
Avaliagao de prontudrios de 32, 16 e 102 pacientes com neuralgia
occipital, enxaqueca sem aura e enxaqueca tensional. Critérios para
distarbios craniomandibulares, bruxismo, dores de cabeca, questiond-
rios e exame clinico. Resultados. As 4reas mais frequentes de dor local
e referida na neuralgia occipital foram as regioes temporal, frontal,
occipital, sub-occipital, retro-orbitdria, cervical e vertex (78,1%). Are-
as mais frequentes de dor local/referida na cefaleia tensional foram as
regi6es temporal e frontal bilateral em 65 pacientes (63,7%) e as regi-
Ges cervical, vertex, sub-occipital e parietal (21,6%). Areas comuns de
dor local e referida na cefaleia sem aura foramnas regioes temporal an-
terior direita, parietal e occipital, temporal anterior esquerda, parietal,
frontal e cervical (62,5%). A mediana de zonas anatdmicas com dor
foram para neuralgia occipital 3,5; enxaqueca tensional 2,0; enxaque-
ca sem aura 2,0 e controles 0,5 (Kruskal-Wallis p<0,0001). Conclu-
sdo. A dor na neuralgia occipital foi mais difusa e mais locais anat6-
micos foram relatados. A dor na enxaqueca sem aura foi menos difusa
que na neuralgia occipital e mais difusa que na enxaqueca tensional
a qual foi mais localizada, bilateral nas regi6es temporal e frontal.
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ABSTRACT

Objetctive. Evaluate local and referred pain in occipital neuralgia.
Method. Charts review of 32 occipital neuralgia, 16 migraine with-
out aura and 102 tension-type headache individuals, respectively.
Criteria for craniomandibular disorders, bruxism, headaches. Ques-
tionnaires to assess pain sites and descriptors for headaches. Results.
Common areas of local/referred pain in occipital neuralgia were the
temporal, frontal, occipital, sub-occipital, retro-orbital, cervical and
vertex (78.1% cases). Common areas of referred pain in tension-type
headache were located in the bilateral temporal and frontal areas
(65=63.7%). Other areas of referred pain in tension-type headache
were the cervical, vertex, sub-occipital and parietal areas (21.6%).
Common areas of local and referred pain in migraine (62.5%) were
located in the right anterior temporal area, right anterior temporal,
parietal and occipital, left anterior temporal and parietal area, frontal
and cervical areas. The median of painful anatomic zones were occipi-
tal neuralgia 3.5, tension-type headache 2.0, migraine 2.0; and Con-
trols 0.5 (Kruskal-Wallis statistics with post-test p<0.0001). Conclu-
sions. Pain in occipital neuralgia was reported in a more widespread
anatomic area and in more anatomic zones as compared to migraine
and tension-type headache. The latter was reported usually bilaterally
in the frontal and temporal areas.
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INTRODUCTION

Headache is one of the most common reasons for
patients to visit physicians” offices, specifically in primary
care'. Occipital neuralgia (ON) is a rare cause of severe
cranial headache, may be refractory to medical treatment
and most patients are usually treated with analgesics and
sedation?. The terms ON are used to describe the irrita-
tion of the greater occipital nerve (GON) and the signs
and symptoms associated with it. ON is a very difficult
headache to diagnose due to the variety of signs it presents
with?, and is also much more common than other cranial
neuralgias, and occurs in the distribution of the second or
third cervical dorsal roots. ON pain is described together
with paresthesia in the occipital nerve distribution*’, as a
paroxystic, lancinating pain located to the occipital skin
area supplied by the GON, sometimes accompanied by
dull, continuous pain®.

The causes of ON include degenerative changes,
congenital abnormalities, trauma, compression of the
nerve and other factors’. Patients with a history of rheu-
matoid arthritis, degenerative changes and GON com-
pression are more likely to develop this headache type’.
There can be hypertonic cervical musculature, congenital
abnormalities within the muscles or within the occipital
nerve itself and a larger than normal occipital nerve can
contribute to ON symptoms’. ON may occur secondary
to acceleration-deceleration injuries, and to local or syste-
mic diseases”. Clinically, ON may be caused by structural
and/or functional disorders of the third occipital nerve
and by cervical spine changes including spondylosis, ar-
thritis of the upper cervical facets joints and thickening of
the ligaments in the area corresponding to C1-C4’.

Terms such as burning, aching and throbbing,
have been used to describe ON, but dizziness, nausea and
photophobia are also common symptoms®. Headache in
ON is almost always described as unilateral or bilateral,
starting at the posterior base of the occiput, and occa-
sionally radiating behind the eye socket. Pain can also
radiate to the lateral side of the scalp, may also be descri-
bed as sudden, intermittent, paroxystic, and can be re-
produced locally by compressing manually the GON or
the adjacent region known as the “pain generator area™.

Pressing, shooting and sometimes lancinating are com-

mon descriptions in ON patients®.

Anatomic and functional alterations in the C2 and
C3 nerves which innervate the back of the head may cau-
se ON. These nerves pierce the nuchal fascia and the base
of the skull and thus, are prone to trauma from flexion,
extension, injury and entrapment by spasm of the trape-
zius muscle’. One ON mechanism is related to increased
muscle activity in the cervical region, or entrapment of
the C2 root or dorsal root ganglion by paravertebral li-
gamentous structures'’. GON compression and/or pro-
longed irritation by a nerve-vessel contact, may also be a
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mechanism in ON and some investigators
GON decompression to alleviate intense pain.

ON may be associated with a number of symp-
toms in anatomic areas innervated by the trigeminal ner-
ve (TN) and the responsible mechanism may be the con-
vergence of sensory information from the occipital and
TN in the upper cervical cord''. Referred pain in ON is
believed to arise from sensory connections between TN
main sensory nucleus and the substantia gelatinosa of the
cervical spinal cord, which is continuous with the inferior
end of TN spinal tract'.

ON pain is described in the cervico-occipital
junction and may be referred and/or radiate to unilate-
ral or bilateral structures including the occiput, parietal,
temporal, frontal and retro-orbital regions®. Regarding
radiation pattern, ON is similar to migraine as pain is
usually unilateral, but radiates to the frontal, orbital and
periorbital regions'. ON pain usually originates in the
sub-occipital area, with radiation to the skull, vertex and
temporal regions and is described as peri or retro-orbital
in some patients'’. Even though ON signs and symp-
toms have been well described in the current literature',
there is a paucity of data regarding the anatomic areas
where ON pain is projected in craniomandibular disor-
der (CMDs) patients. Moreover, it has been difficult to
establish which signs and symptoms should be treated
by different specialists, and differentiate ON from other
common headaches is a challenge for both the novice and
the experienced specialist. Because it has been reported
that there is a connection between the GON and the TN
sub-nucleus caudalis, and that both major nerves inner-
vate different anatomic areas, it is expected that ON pro-

duce local and referred pain in a widespread anatomic



area as compared to migraine without aura (MIG) and
tension-type headache (TTH), thus, the goals of this in-
vestigation are the following: 1) Describe the patterns of
local and referred pain in ON, MIG and TTHj; 2) Test
the hypothesis that pain in ON is more widespread and
thus, involves more anatomic areas; 3) Describe the me-

chanisms of referred pain in ON.

METHOD

Sample

From a large sample of individuals presenting
with CMDs, and bruxing behavior (BB) referred conse-
cutively over a period of 10 years to UNIRG, Univer-
sity Center, Division of Orofacial Pain and Occlusion,
for diagnosis and treatment, the charts of all those pre-
senting ON (n=32), MIG (N=16), and TTH (n=102),
were reviewed retrospectively so as to gather information
about local and referred pain, by an expert in the field
(OEM). Ciriteria to exclude CMDs + BB presenting with
ON, TTH, or MIG from participating in this investi-
gation were the presence of psychiatric disorders, severe
neurologic disease (for instance, epilepsy, Parkinson dise-
ase), currently taking combinations of medications at the
same time, for instance, muscle relaxants + anti-anxiety +
antidepressant + analgesics which could masquerade the
diagnosis of headache, and intellectual difficulties to res-
pond properly to questionnaires. The investigation was
approved by the Ethical Committee of The Dental Scho-
ol (003-2013).

Procedure

Patients were classified as presenting CMDs if
they demonstrated at least three of the following signs,
symptoms or behaviors': A complaint of pain in the
masticatory muscles and/or temporomandibular joints
(TMJs), difficulties to perform normal jaw movements,
tenderness to palpation of joint and muscles, joint noises,
seeking active treatment for their complaint and presence
of headaches usually of CMD origin. CMD individuals
were classified as bruxers if they presented at least three

signs or symptoms of a list published previously elsewhe-

re'®. The comprehensive protocol used in the current stu-
dy contains a number of descriptors to describe and clas-
sify different pain types including those evaluated in the
current study. Criteria to consider the presence of ON
in CMD and BB individuals were the presence of symp-
toms described previously®'®. Briefly: Unilateral or bila-
teral, paroxystic, lancinating and severe pain described
as burning, throbbing, shooting/jabbing, electric-shock
like, continuous and/or intermittent, presenting with a
tender, pain generator area in the sub-occipital region,
pain reproduced with pressure over the pain generator
spot, occurring in the occipital/sub-occipital area and
usually radiating to the vertex, frontal, orbital and peri-
-orbital regions.

Inclusion criteria for MIG: Pain described as uni-
lateral, severe, constant, and always throbbing or pulsa-
ting, pain increased by physical effort and a pulsating
characteristic reported more frequently during severe
migraine episodes®. Criteria for TTH were delineated in
a previous investigation', briefly: Pain described as bila-
teral, occurring in the temporal, frontal and occasionally
in the occipital/sub-occipital region, dull, constant, pres-
sing, and constricting, presence of nausea more frequen-
tly than vomiting, mild/moderate and rarely as severe in
intensity. Arbitrary criteria to consider the presence of
“multiple painful sites” in ON, TTH and MIG were the
presence of four or more painful sites based in the face,
head and neck based on a comprehensive questionnaire
used to record pain sites. Controls were those individuals
referred to the same center in the same period of time
without CMDs and BB characteristics, presenting with
a specific complaint including pain but without CMDs
characteristics. This group was used only for comparison

purposes regarding number of painful sites.

Statistical Analysis
Statistical tests used in this study included unpai-

red t-test to evaluate statistical differences in age,

Kruskal-Wallis ANOVA with post-test (Dunn) to evalu-
ate medians in painful sites and Fisher’s Exact test to
asses multiple pain sites when comparing ON and MIG,
ON and TTH and TTH and MIG individuals. Signifi-

cance was accepted if p<0.05.



RESULTS

More females were present in the ON, TTH,
MIG, and control subgroups: 28=87.5%, 94=92.2%,
9=56.3%, and 21=70%, respectively. Mean ages in these
four subgroups were about 38.0, 33.0, 37.0, and 36.6,
respectively, but they were not different between groups
(p=0.17, Table 1).

The most common anatomic areas with pain re-
ported by ON patients were present in the temporal +
frontal + occipital + sub-occipital areas unilateral or bila-
teral (n=9; 28.2%), temporal + frontal + occipital + retro-
-orbital areas (n=7; 21.8%), temporal + frontal unilateral
or bilateral (n=4; 12.5%), frontal + occipital + sub-occi-
pital unilateral or bilateral (n=3; 9.37%) and cervical +
sub-occipital + vertex unilateral or bilateral (n=2; 6.25%;
Table 2).

Most TTH patients reported pain in the tempo-
ral and frontal areas bilateral (n=65; 63.7%), temporal
+ frontal + cervical bilateral (n=8; 7.8%), temporal +
frontal + vertex bilateral (n=6; 5.9%), temporal bilateral
(n=6; 5.9%), temporal + frontal + sub-occipital bilate-
ral (n=4; 3.9%) and temporal + parietal bilateral (n=4;
3.9%; Table 3).

Sixty two and half percent (10/16) of migraineurs
reported their pain in the right anterior temporal (n=4;
25%), right anterior temporal + parietal + occipital (n=2;
12.5%), left anterior temporal + parietal (n=2; 12.5%),
and right anterior temporal + frontal + parietal + cervical
(n=2; 12.5%). The other 37.5% (6/16) patients reported
their pain each one in a different anatomic location (Ta-
ble 4).

The medians in painful sites in the subgroups ON,

Table 1. Demographic data in occipital neuralgia (ON), tension type-
-headache (TTH), migraine without aura (MIG) patients, and control
individuals.

ON TTH MWA  control

n=32 n=102 n=16 n=30

N (%) N (%) N (%) N (%)
Females 28(87.5) 94(92.2) 9(56.3) 21(70)
Males 4(12.5) 8(7.8) 7(43.7) 9(30)
Mean Age 38.0 33.0 37.0 36.6
Standard 11.5 11.9 11.9 14.8
Deviation
Range 18—75 14—61 18—61 17—68

Table 2. Patterns of local and referred pain in Occipital Neuralgia
(n=32).

Anatomic region N(%)
Temporal+Frontal+Occipital+suboccipital
(unilateral or bilateral) 9(28.2)
Temporal+Frontal+Occipital+Retro-orbital 7(21.8)
Temporal+Frontal (unilateral or bilateral) 4(12.5)
Frontal + Occipital + Sub-occipital
(unilateral or bilateral) 3(9.37)
Cervical +Sub-occipital + Vertex
(unilateral or bilateral) 2(6.25)
Temporal+Frontal+Parietal
(unilateral or bilateral) 1(3.12)
Temporal+Sub-occipital+Cervical+Vertex
(unilateral or bilateral) 1(3.12)
Temporal+Occipital+Parietal + Vertex
(unilateral or bilateral) 1(3.12)
Temporal+Frontal+Occipital+Sub-occipital+Teeth ~ 1(3.12)
Sub-occipital (unilateral or bilateral) 1(3.12)
Sub-occipital + Occipital + Vertex+Teeth 1(3.12)
(unilateral or bilateral)
Sub-Occipital + Vertex+Teeth 1(3.12)

(unilateral or bilateral)

TTH, MIG, and control were about 3.5, 2.0, 2.0, and
0.5, respectively (p<0.0001). Regarding the reporting
of multiple painful sites, their frequencies were about
43.7%, 12.7% , 12.5%, and 0% in the ON, TTH,
MIG, and control subgroups, respectively: ON versus
TTH (p<0.0006), ON versus MIG (p<0.05) and ON
versus control (p<0.0001), TTH versus control (p<0.03;
Table 5).

DISCUSSION

Frequency of specific signs and symptoms in ON as
compared to TTH

In the current investigation, we found that nau-
sea, vomiting, photophobia, a pulsating pain, a jabbing/
shooting description, electric shock-like pain, numbness,
more severe pain in multiple areas, a burning description,
dizziness, blurred vision, tenderness, allodynia in a pain
generator area, and nasal congestion/occlusion occurred
much more frequently in ON patients as compared to

TTH ones. Data in the current study also indicate that



Table 3. Anatomic areas with pain in Tension-Type Headache (n=102).

Anatomic region N(%)
Temporal+Frontal bilateral 65(63.7)
Temporal+Frontal+cervical bilateral 8(7.8)
Temporal+Frontal+Vertex bilateral 6(5.9)
Temporal Bilateral 6(5.9)
Temporal+Frontal+Sub-occipital bilateral 4(3.9)
Temporal+Parietal Bilateral 4(3.9)
The whole head 3(2.9)
Frontal+Occipital Bilateral 3(2.9)
Temporal+Frontal+Occipital Bilateral 1(0.98)
Temporal+Cervical Bilateral 1(0.98)
Temporal+Parietal + Occipital +cervical 1(0.98)

both neuropathic and autonomic symptoms are more
frequent and such characteristics better differentiate ON
patients from those presenting TTH. The outcome in
the current study concurs with those of previous inves-
tigations'®" indicating that ON is a true neuralgic/neu-
ropathic disorder with paroxysmal episodes of shooting
electric-like symptoms occurring in the distribution of
the GON and/or lesser occipital nerves and suggesting
that differential diagnosis is not difhicult. Because ON is a
true neuropathic pain, pharmacologic treatment for cer-
vicogenic headache and ON includes medications for the
prevention of neuropathic pain'®.

The outcome in the current study has additional
support in another research?, indicating that burning,
throbbing, shooting and the presence of a tender/pain-
ful area in the sub-occipital region, are more typical of
ON patients. Extreme localized tenderness is often found
upon palpation over the occipital notches with repro-
duction of focal and radiating pain'’. Although trigger
points associated tenderness in the neck also occurs fre-
quently in TTH patients, the pain generating area, is
not observed in such patients. Even though ON may be
described bilaterally anterior and posterior in the head,
such a disorder occurs more commonly in one side of the
head as compared to TTH, which is usually described
bilaterally. A pain generator allodynic sub-occipital area
is the landmark of ON and is rarely observed in TTH
patients. Pressure over the occipital nerves may amplify
the pain in ON patients, but there is usually no clear

trigger’. Descriptions such as burning, severe, shooting,

and the presence of a pain generating area in the poste-
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rior scalp>"?, are frequently reported by ON patients and
rarely by TTH cases. When patients use descriptors such
as intermittent, jabbing or throbbing and the presence of
a pain generating sub-occipital area is observed clinically,
the presence of ON should be suspected6. All patients
in the current study described ON as very intense, severe
or unbearable and these descriptors were rarely used by
TTH patients. ON pain is very severe’ and TTH pain is

usually described as mild or moderate'®*.

Frequency of symptoms in ON as compared to MWA
In the current study, we found that the frequencies
of nausea, a pulsating quality, electric shock-like, severe
pain, nasal congestion and nasal occlusion were not di-
fferent in ON and MWA patients. We found a frequency
of 40.6% nasal congestion in occipital neuralgia (ON)
patients and 25% in MWA patients. Thus, the results of
this study are supported by one investigation reporting
that nasal congestion is present in less than 45% of MWA
patients®’. Vomiting and photophobia were observed
much more frequently in MWA patients as compared to
ON ones. As a whole, it seems that there is no difference
in autonomic symptoms when comparing both headache
types. It may be that severe pain present in both disor-
ders is associated with the predominance of autonomic
symptoms and that severe pain stimulates certain subsets
of neurons in the central nervous system which in turn

enhances other anatomic areas responsible for the deve-

Table 4. Anatomic painful areas in Migraine (n=16).

Anatomic region N (%)
Right anterior temporal 4(25)
Right anterior temporal+parietal +occipital 2(12.5)
Left anterior temporal + parietal 2(12.5)
Right anterior temporal + frontal+parietal +
cervical 2(12.5)
Left anterior temporal 1(6.25)
Left anterior temporal + orbital region 1(6.25)
Left anterior temporal + frontal 1(6.25)
Left anterior temporal + frontal + orbital 1(6.25)
Left anterior temporal + frontal + orbital 1(6.25)
Right anterior temporal + TM] + Frontal 1(6.25)
Temporal+Parietal+Occipital +cervical 1(0.98)




Table 5. Painful anatomic zones in occipital neuralgia (ON), tension
type-headache (TTH), migraine without aura (MIG) patients, and con-
trol individuals.

Disorder ON TTH MIG Control
N 32 102 16 30
Median 3.5¢1.15 2.0+0.94  2.0+0.89 0.5*
Range 1-6 1-6 1-4 0-3
Multiple sites 14(43.7%) 13(12.7%) 2(12.5%) 0(0%)**
pain

*Kruskal-Wallis statistics with Dunn’s post test p<0.0001; **Fisher’s exact
test: ON + TTH (p<0.0006), ON+MIG (p<0.05), ON + Control (p<0.0001),
TTH + MIG (p=1.000), TTH + Control (p<0.03), MIG + Control (p=0.11).

lopment of autonomic symptoms. The current data also
indicate that jabbing pain, numbness, pain in multiple
anatomic zones, burning, dizziness, blurred vision and
the presence of a sub-occipital “pain generator area”, are
common characteristics in ON.

The outcome in the current study is in accordance
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with previous investigations
pathic features including a burning, throbbing and shoo-
ting quality, presence of a sub-occipital pain generator
area, numbness, jabbing, dizziness and a positive respon-
se to local anesthetic blocks, are clinical characteristics of
ON. It is noteworthy to mention that even though ON is
typically a neuropathic pain, only 21.8% of ON patients
in the current study described their pain as electric-shock
like. It may be that pain quality in patients with such a
disorder, is duration and/or intensity dependent. 34.4%
of ON patients reported the presence of numbness and
this outcome is in line with one case series study?, re-
porting that tingling/paresthesia is not found in all ON

patients’.

Symptoms that differentiate ON from MWA

Based on the results of the current study, it is appa-
rent that neuropathic rather than autonomic symptoms
better differentiate ON from MWA. Descriptions of
jabbing, electric-shock like, burning, dizziness and the
presence of allodynia in the “pain generator area”, were
observed much more frequently in ON. These symptoms
could be used by the novice and experienced clinician to
establish a diagnosis and differentiate ON from MWA.
This assumption and observations are echoed by other

2,6,18,22

investigations indicating that ON is a true neuro-

pathic pain described in the sub-occipital, frontal, tem-
poral, and orbital areas of the head.

MWA and ON are headache pains described
as very intense, with the presence of many autono-
mic symptoms. However, pain in MWA is less severe,
it occurs more frequently in the anterior/lateral region
of the head, whereas pain in ON is always described as
very intense occurring in both the anterior and posterior
region of the head. Both ON and MWA present with
many autonomic symptoms. However, there is a predo-
minance of neuropathic symptoms in ON as compared
to MWA. Thus, the presence of neuropathic symptoms
should be used by the pain clinician to differentiate ON
from MWA?®. Even though throbbing and nausea are ob-
served frequently in both ON and MWA, the presence of
a burning, jabbing, intermittent, a shooting description
and the “pain generator area” commonly observed in ON
patients, should alert the astute clinician to differentiate
one headache from the other?.

The clinical relevance of different clinical presen-
tations and probably different etiological factors in ON,
MWA and TTH points to differential management stra-
tegies. ON is better treated with injections of bupivacai-
ne 0.5% into the muscles of the occipital region along
the nuchal line, thus blocking superficial occipital ner-
ves which may bring immediate headache relief. When
anesthetic blockade and neurolytic procedures are used,
a course of physical therapy and rehabilitation is recom-
mended to enhance functional restoration and affect a
longer lasting analgesic effect®. Other techniques inclu-
ding implantable electrodes for intractable ON?, and
medication frequently used for neuropathic disorders
may also be of great value in ON patients. As for migrai-
ne, its etiology is not clearly understood, however, there
is evidence that psychological factors play a major role,
thus, counseling, psychotherapy and medication for an-
xiety, stress and depression are highly indicated®. MWA
may also be aggravated by muscle tension and cervicoge-
nic disorders, thus, electrical stimulation in the cervical
region may be very helpful'’. Abortive migraine medi-
cation such as triptans, beta-blockers, calcium channel
blockers, NSAIDS, ergot derivatives and antidepressants
are also commonly used as preventive treatment for mi-

graine'”.



depression and even somatoform disorders are common-
ly observed in TTH patients”, thus, psychological tre-
atment, local anesthesia for trigger points, massage and
electrical stimulation are also indicated and may be also
helpful in the treatment of BB and CMDs. Because the
frequencies of ON, TTH and MWA are very high among
CMDs and BB individuals, the astute clinician should

refer such patients for neurological assessment.

CONCLUSION

Based on the results of the current study and the
review of the literature, there are reasons to believe that
intensity, laterality of pain and the presence of many au-
tonomic symptoms in MWA, better differentiate such a
headache from TTH. On the other hand, because au-
tonomic symptoms are predominant in both ON and
MWA, they are not useful to establish a differential dia-
gosis. It is apparent that neuropathic symptoms observed
very frequently in ON, better differentiate this headache
from MWA. The presence of a “pain generator area’ in
the sub-occipital area is observed only in ON patients.
Because MWA may also present trigger points in the sub-
-occipital area, and tenderness rather than a “pain genera
ntor area’, is more frequently found, thus, the absence of
a pain generator area in M\WWA may be used as a diagnos-
tic tool to differentiate one headache from the other.

Limitations of this investigation: because the
strength of a statistical test depends on sample size, and
we evaluated only 16 MWA individuals , this relatively
small sample may to a certain extent influence the re-
sults of the statistical tests herein used, and thus, limit
the generalization of the results. Consequently, the results
of this investigation should be examined with caution.
Studies using larger samples of MWA patients should be
carried out in order to replicate the results reported in the

currentinvestigation.
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