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Abstract. - Cervicogenic headache (CGH)
is a relatively common form of headache stem-
ming from the neck structures which presents
some pathophysiological condition probably
linked together with various pain-producing fac-
tors. This report presents a series of 9 patients
suffering from cervicogenic headache and the
results achieved by means of epidural steroid
(methylprednisolone 40 mg) injection into the
epidural cervical space (C6-C7 or C7-T1) level.
The effectiveness of this diagnostic blockade
was compared with the results obtained using
the same procedure in 6 chronic tension
headache (CTH) patients. A sharp decrease in
the Numeric Intensity Scale (NIS) and in the
Drug Consumption Index (DCI) values were ob-
served after the diagnostic procedure in CGH
patients. The short-term (12 hours) and medium-
term (4 weeks) marked clinical improvement ob-
tained in CGH patients may increase the number
of available diagnostic tools which can be used
to identify these underestimated patients popu-
lation. The long-term effectiveness of this ap-
proach in cervicogenic patients is beeing evalu-
ated over time.
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Introduction

The problem of pain originating in the
neck region and not related to degenerative
situations of the cervical column was first
raised by Hunter and Mayfield in 1949'. Only
more recently it has been hypothesized that
one could define a new and distinct clinical
entity which Sjaastad and coll in 1983 named
“cervicogenic headache”?3.

The 1988 International Headache Society’s
classification of headaches, which employs a
mathematical approach to arrive at diagnosis,
does have an entry on headaches of cervical
origin, but cervicogenic headache (CGH) is
not yet exactly codified*.

CGH represents a frequent cause of pain
starting from the C2/C3 levels with radiation
to the occipital area, to the vertex of the head
(C2 level), to the peri-oculo-frontal-auricu-
lar-temporal area, and sometimes even to the
mandibular and neck region (C3 level)>. The
pattern of pain from the neck can also follow
other directions, for example, to the shoulder
and the ipsilateral arm. There may be some
clinical variability in the type of pain, which is
often continuous, non-pulsating, non-burn-
ing, with some radicular characteristics.
Additionally, there may be problems to the
sense of balance and autonomic functions.
Often there are periodic recurrences of paro-
xysmal attacks which are asymmetrically,
monolaterally localized, and there is frequent
concomitance of other pains in the osteoartic-
ular apparatus. Additionally, variation of po-
sition and/or movement of the cervical col-
umn at the onset of pain is an important dis-
tinguishing feature®.

CGH seems to be based more on a func-
tional disorder than on degenerative lesions
of the cervical spine’?. All the above men-
tioned clinical observations appear to be
closely dependent on a very low pain pres-
sure threshold in the occipital part of the
head, with reproduction of pain in the site of
pain predominance!.

The differential diagnosis of this form of
headache creates difficulties because of simi-
lar signs and symptoms common to various
pain syndromes strictly located within the



P. Martelletti, F. Di Sabato, M. Granata, D. Alampi, F. Apponi, P. Borgonuovo, C. Reale, M. Giacovazzo

same unilateral head region!!. The pattern of
response of CGH to certain diagnostic tests
serve to mark this headache as a distinct enti-
ty. These diagnostic criteria can be used to
define similarities and differences with the
various other identified headache syndromes.

Current diagnostic approach to CGH uti-
lizes great occipital nerve (GON) blockade'?,
anesthetic block of C2 root!3, blink reflex la-
tency'* or pharmacological agents unabling to
induce or suppress CGH crises!>1°.

Corticosteroids are used in nerve blocks in
combination with local anesthetic or adrener-
gic blocking agents, such as guanethidine in
various pain syndromes, such as in nocicep-
tive pain, neuropathic pain, sympathetic-me-
diated pain, malignant pain, and visceral
pain. Local blocks are usually reversible and
may provide prolonged pain relief by break-
ing the pain cycle!.

The first aim of the present study was to
ascertain the efficacy of epidural steroids in
CGH, trying to expand the diagnostic tools
now available for this type of headache. The
second aim was to assess the short-term dura-
tion of the efficacy of the above mentioned
epidural block.

Materials and Methods

Patients sel ection. Nine CGH patients
(8 females, 1 male; mean age 42.3 + 8.4) were
recruited from among the outpatients of our
Headache Centre and were diagnosed ac-
cordingly to criteria proposed by Sjaastad et
al in 1990'8. The clinical diagnosis in CGH
group has been confirmed by GON or C?
blockades!>!3. The duration of the disease
varies from 3 to 12 years. The studied CGH
patients suffered from a continuous form of
the disease from at least 6 months and take
painkillers on a regular basis. The patients
suffering from pain syndromes other than
CGH were excluded. The control group con-
sisted in 6 sex- and age-matched (5 females, 1
male; mean age 39.6 = 9.7; duration range of
the disease 5-16 years) chronic tension
headache (CTH) in-patients. In consideration
of the potential risk of the diagnostic tech-
nique no placebo (f.e. saline solution) control
group has been used in this study. Before the
study, the permission of our University Ethi-

cal Committee was obtained, and a written
informed consent was signed for all subjects
admitted to the study. Before admission to
the trial each of the CGH selected patients
was hospitalized, then routine hematological
functions including blood coagulation pat-
terns, a consultant cardiologist visit with
ECG and a radiografic examinaton of cervi-
cal spine. Head acceleration trauma have
been referred in 2 out of 9 CGH patients and
in 1 out of 6 CTH patients.

In order to examine the CGH and CTH in-
patients during an unmmasked condition of
their head pain, each patient underwent a 72-
hour washout period from analgesics and an-
ti-inflammatory medications.

D agnostic procedure. The technical de-
scription of cervical epidural blockade in our
series of CGH patients was as follows!. An
intravenous cannula was positioned and 500
ml of saline solution infused before perform-
ing the epidural puncture. With the patients
in sitting position and the neck flexed, the
spinous process of C7 and the interspinous
space C6-C7 (or C7-T1) were palpated; a cu-
taneous infiltration anesthesia was obtained
with Mepivacain 1% (Astra, Milano) 3 ml
and sodium bicarbonate 0.1 mEq/ml 1 ml. In
a midline approach, a 18 G Tuohy (Braun
Melsungen AG, Melsungen, FRG) needle
with syringe containing saline solution was in-
serted in the interspace C6-C7 (or C7-T1)
while proceeding with the needle, then the
syringe was firmly pressed until appreciating
the loss of resistance to injection after ex-
ceeding the ligamentum flavum with the nee-
dle bevel. Then 40 mg of methylprednisolone
in 3-4 ml of saline were injected in the cervi-
cal epidural space. The needle was extracted
and the patients maintained the sitting posi-
tion for a few minutes. No major complica-
tion of this technique were seen in our study.
During the injection phase all patients felt
mild pain in the right side of the neck, even if
the solution was injected slowly. This neck
pain resolved spontaneously in about ten
minutes. In addition all patients who under-
went to this procedure felt occipital burning
or tingling or sore pain sensation and searing
sensation in the face after the cervical epidur-
al injection and they had progressive resolu-
tion of this minor side-effect in 15-30 minutes
after methylprednisolone injection.
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Data col | ection. Twelve hours after the
epidural diagnostic test each patient was al-
lowed, if necessary, to take analgesics or anti-
inflammatory drugs in order to assess the ef-
fect of the block both directly on the pain as
well as indirectly on the total amount of daily
analgesic intake. The pain characteristics
were recorded by the patients in a daily head-
ache diary, where the the quality (no pain,
moderate pain, worst possible pain) and in-
tensity (0-10 scale) of pain could be recorded
utilizing Numeric Intensity Scale (NIS). The
amount of any analgesic or anti-inflammatory
medications taken during the study period
has been also recorded in order to evaluate
the Drug Comsumption Index (DCI). We
provided each patient with diaries for the full
4-week period of the study.

This protocol was approved by Ethics
Committee of the University “La Sapienza”
Medical School prior of starting the trial. The
short-term diagnostic value of the epidural
steroid injection in CGH and CTH patients
was evaluated (NIS + SEM) every hour for

10

the first half day (ANOVA for repeated mea-
sures within the same group, NPARIWAY
between different groups). The weekly means
(= SEM) of the registered items (NIS, DCI)
over time were compared by means of ANO-
VA for repeated measures and Duncan t-test.

Results

No serious side effects have been reported
in the studied patients after epidural steroid
injection, except 1 CGH and 2 CTH patients
who experienced a flushing sensation in the
face, lasted between 45 min and 4 hours after
injection.

All patients who entered the study to treat
their CGH attacks completed the study and
reported their headache diary during the final
visit at the 4 week after the epidural steroid
injection.

As illustrated in Figure 1, there was a marked
decrease of the NIS scores immediately after

NIS
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Figure 1. Mean hourly values (+ SEM) of Numeric Intensity Scale (NIS) in a group of 9 patients suffering from cervico-
genic headache (®) and in 6 patients suffering from chronic tension headache (=) after the cervical epidural blockade.
*p <0.02; ** p < 0.001 (One-way ANOVA and Duncan t-test).
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the epidural injection, during the first twelve
hours after the described diagnostic technique.

The beneficial effect in CGH group was
statistically significant if compared with the
NIS values obtained in control group (Figure
1). During the medium-term follow-up period
this decline in the NIS was accompanied by a
parallel decrease of the DCI index (Figure 2).
The decline in both the NIS and DCI index
began immediately after the epidural injec-
tion and remained at significantly lowered
values even during the 4 week follow-up peri-
od after the epidural injection.

Discussion

The nature of pain in CGH is not still de-
fined. However, the diagnostic effectiveness
of the cervical epidural steroid blockade led
us to hypotesize its targets of action.

Corticosteroids combat inflammation by
inhibiting a number of proinflammatory sub-

stances and pain mediators, such as prosta-
glandins, leukotrienes, tumor necrosis factor
and interleukin-12021,

A scientific rationale in the use of corticos-
teroids as diagnostic tool of CGH could be
based upon the clinical evidence that this pain
syndrome initiated as an inflammatory status,
mechanically induced (cervical spine accelera-
tion trauma), of the structures of the cervical
spine (vertebral articulations, ligaments, in-
trinsic and long muscular structures of the
spine itself) continues its natural course prob-
ably by sensitizing the cervical nerve roots
and initiating a pain-producing loop. This
could be at least the initial event that occurs
in the multifactorial CGH pathophysiology.
In addition, the local microvascular ambient
could amplify the inflammation process by in-
creasing the vascular adhesion of leucocytes
and the subsequent transvascular migration in
the surrounding tissues?. This miscrovascular
experimental model has been used in studying
migraine? and dermatomyositis>*. In this last
case pulse methylprednisolone administration
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Figure 2. Mean weekly values (+ SEM) of Numeric Intensity Scale (NIS) and Drug Consumption Index (DCI) in
cervicogenic headache headache patients (NIS 0; DCI @) and in 6 chronic tension headache patients (NIS U; DCI =)
during the 4 weeks following the cervical epidural blockade.

*p < 0.02; #* p < 0.001 (One-way ANOVA and Duncan t-test).
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profoundly inhibits the permeability phase of
vascular inflammation by reducing the adhe-
sion molecules expression.

In addition, the reported efficacy of spinal
manipulation therapy in patients suffering
from cervicogenic headache!'->?° appears to
support the currently accepted pathophysio-
logical hypothesis for this pain syndrome, as
mainly derived from a disfunction of the cer-
vical neuro-musculo-skeletal system.

However, at this time, in absence of any
pathological findings at C7-T! levels, it’s diffi-
cult to speculate about the anatomical back-
ground of corticosteroid action on CGH.

One way of summarizing the pros and cons
of this diagnostic technique in CGH patients
would be to consider that it is a reliable and
fast technique, more less invasive than other
proposed approaches’’-* and needs only of a
48-hours period of hospitalization. Lastly,
from a technical point of view, this diagnostic
technique is relatively safe in experienced
hands, but the unintentional intrathecal injec-
tion can produce serious damages, including
meningitis or chemical arachnoiditis3*3.

In our study only CGH few patients (n. 4,
6, 7) needed a second epidural injection dur-
ing the follow-up period. Further observa-
tions and a long-term follow-up will clarify
the effectiveness or failure of this technique
as possible therapeutic approach to CGH.

In the next future, when the actually con-
fusing epidemiological data’*, the diagnostic
parameters3®, and the therapeutic indica-
tions!! provided for a CGH have been widely
validated, it will be possible to give a defini-
tive profile to this type of headache.

References

1) Hunter CR, MavriELD FH. Role of the upper cervi-
cal roots in the production of pain in the head. Am
J Surg 1949; 78: 775-780.

2) SiAAsTAD A, SAUNTE C, HovbAaL H, BRrevik H,
GronNBaek E. Cervicogenic headache: an hypothe-
sis. Cephalalgia 1983; 3: 249-256.

3) SiaasTAD A. Cervicogenic headache: the contro-
versial headache. Clin Neurol Neurosurg 1992;
94 (Suppl): 147-149.

4) HEADACHE CLASSIFICATION COMMITTEE OF THE INTER-
NATIONAL HEADACHE SocieTy. Classification and di-
agnostic criteria for headache disorders, cranial

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

neuralgias and facial pain. Cephalalgia 1988; 8
(Suppl 7): 1-96.

APRIL C, BobGguk N. On the nature of neck pain.
Pain 1993; 54: 213-217.

FREDRIKSEN TA, HovDAL H, Siaastap O. Cervicogenic
headache: clinical manifestations. Cephalalgia
1987; 7(2): 147-160.

JEAGER B. Are cervicogenic headaches dues to
myofascial pain and cervical spine dysfunction?
Cephalalgia 1989; 9: 157-164.

Mark BM. Cervicogenic headache. Differential di-
agnosis and clinical management: literature re-
view. Cranio 1990; 8: 332-338.

FREDRIKSEN TA, FOUGNER R, TANGERUD A, SIAASTAD O.
Cervicogenic headache. Radiological investiga-
tions concerning head/neck. Cephalalgia 1989; 9:
139-146.

Bovim G. Cervicogenic headache, migraine, and
tension-type headache. Pressure-pain threshold
measurements. Pain 1992; 51: 169-173.

MARTELLETTI P, LA TOurR D, Giacovazzo M. Spectrum
of pathophysiological disorders in cervicogenic
headache and its therapeutic indications. J
Neuromusculoskeletal System 1995; 3: 182-187.

Bovim G, SAND T. Cervicogenic headache, mi-
graine without aura and tension-type headache.
Diagnostic blockade of greater occipital and
supra-orbital nerves. Pain 1992; 52: 43-48.

Bovim G, BerG R, DALE LG. Cervicogenic headache:
anestethic blockades of cervical nerves (C2-C5)
and facet joint (C2/C3). Pain 1992; 49: 315-320.

SAND T, ZwarT JA. The blink reflex in chronic ten-
sion-type headache, migraine, and cervicogenic
headache. Cephalalgia 1994; 14: 447-450.

WiLsoN PR. Chronic neck pain and cervicogenic
headache. Clin J Pain 1991; 7: 5-11.

Bovim G, SiaastaD O. Cervicogenic headache: re-
sponse to nitroglycerin, oxygen, ergotamine and
morphine. Headache 1993; 33: 249-252.

Owmoaul S. Therapeutic modalities of chronic pain
syndromes. Pain Digest 1996; 6: 171-178.

SIAASTAD O, FREDRIKSEN TA, PFAFFENRATH V. Cervi-
cogenic headache. Diagnostic criteria. Headache
1990; 30: 725-726.

REALE C, ARresu L, FuseLl E et al. Continuous sub-
arachnoid analgesia via microcatheter in urologi-
cal surgery: preliminary experience. Acta Anaesth
Ital 1992; 43: 559-564.

BeuTLErR B, CErRvANI A. Chachectin: more than a tu-
mor necrosis factor. N Engl J Med 1987; 316: 379-
385.

DINARELLO CA, MIER JW. Lymphokines. N Engl J
Med 1987; 317: 940-945.

GEARING AJH, NEwmAaN W. Circulating adhesion
molecules in disease. Immunol Today 1993; 10:
506-512.



P. Martelletti, F. Di Sabato, M. Granata, D. Alampi, F. Apponi, P. Borgonuovo, C. Reale, M. Giacovazzo

23)

24)

25)

26)

27)

28)

29)

MARTELLETTI P, STIRPARO G, MORRONE S, RINALDI C,
Giacovazzo M. Inhibition of intercellular adhesion
molecule 1 (ICAM-1), soluble ICAM-1 and inter-
leukin-4 by nitric oxide expression in migraine pa-
tients. J Mol Med 1997; 75: 448-453.

MARTELLETTI P, STIRPARO G, GIACOVAZZO M. Inter-
cellular adhesion molecule 1 (ICAM-1) and inter-
leukin-1 overexpressions and soluble ICAM-1
and interleukin-4 increased serum levels in poly-
myositis/dermatomyositis are suppressed by
pulse methylprednisolone. Eur J Int Med 1997; 8:
153-158.

GIACOVAZZO M, MARTELLETTI P. Prostaglandin sys-
tem and platelet aggregation in cervicogenic
headache: effects of manipulative treatment. Al-
gologia 1989; 2: 122-129.

THE QUEBEC HEADACHE STUDY GROUP, MELOCHE JP,
BERGERON Y, BELLEVANCE A, MORAND M, HuoT J,
BeLziLe G. Painful intervertebral disfunction: Ro-
bert Maigne’s original contribution to headache of
cervical origin. Headache 1993; 33: 328-334.

VERNON H. Spinal manipulation and headaches of
cervical origin. A review of literature and presen-
tation of cases. J Manual Medicine 1991; 6: 73-
79.

Koes BW, BouTer LM, VAN MAMEREN H et al.
Randomised clinical trial of manipulative therapy
and physiotherapy for persistent back and neck
complaints: results of one year follow-up. BMJ
1992; 304: 601-605.

Nilsson N. A randomized clinical trial of the effect
of spinal manipulation in the treatment of cervico-

30)

31)

32)

33)

34)

35)

36)

37)

38)

genic headache. J Manipulat Physiol Ther 1995;
18: 435-440.

Blume HG. Radiofrequency denaturation in occip-
ital pain: results in 450 cases. Appl Neurophysiol
1982; 45: 543-548.

SJIAASTAD O, STOLT-NIELSEN A, BLUME H, ZwART JA,
FReDRIKSEN TA. Cervicogenic headache. Long-term
results of radiofrequency treatment of the planum
occipitale. Funct Neurol 1995;10:265-271

Pikus HJ, PHiLLIPs JM. Characteristics of patients
succesfully treated for cervicogenic headache by
surgical decompression of the second cervical
root. Headache 1995; 35: 621-629.

Pikus HJ, PHiLLips JM. Outcome of surgical dec-
compression of the second cervical root for cer-
vicogenic headache. Neurosurgery 1996; 39: 63-
70.

WHITE AH. Injection techniques for diagnosis and
treatment of low back pain. Spine 1980; 5: 78-86.

BobGuk N. Spine update: epidural steroids. Spine
1995; 20: 845-848.

LEONE M, D’AmicO S, MoscHIANO A, BuUssONE G.
Possible identification of cervicogenic headache
among patients with migraine: an analysis of 374
headaches. Headache 1995; 35: 461-464.

Nisson N. The prevalence of cervicogenic hea-
dache in a random population sample of 20-59
year old. Spine 1995; 20: 1884-1888.

ZwArT A. Neck mobility in different headache dis-
orders. Headache 1997; 37: 6-11.



