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lntroduction
Among the more difficult problems facing medical

practitioners is the treatment of primary headache pain.

Primary headache can present in a number of different

pattems, predominantly tension headache, migraine,

and the autonomic cephalgias, but one of the most

debilitating forms is Chronic Daily Headache (CDH).

Whereas some headaches respond to rescue medica-

tions such as the triptans, NSAIDs, opioids, or combi-

nations thereof, CDH often proves refractory. As CDH

affects as many as 4-5Vo of the population,rr its

management represents a significant challenge.

Approximately 757o of individuals with CDH suffer

from Medication Overuse Headache (MOH), formerly

known as "rebound headache". MOH frequently devel-

ops after frequent and sustained use of analgesics for the

suppression of mainly migraine pain. The nature of the

pain slowly changes and eventually assumes the charac-

teristics of chronic tension-type headache interspersed

with episodes of migraine. Over time the headaches

become more frequent and more intense, and more

refractory to analgesic therapy. Paradoxically, the treat-

ment with opioids for the original headache has the

potential for causing more frequent and more severe

headaches than the original complaint. On the contrary,

patients with CDH but who had not undergone opioid

therapy were more successfully treated than those with

previous opioid treatment.o
Although the use of opioids in the abortive treatment

of severe episodic primary headache is an important

option, there are important limitations to their use in

conditions such as CDH, which necessitate their more

frequent use.'

Mechanism
It has been shown repeatedly that abnormal, opioid-induced

pain is not limited to headache pain, which indicates the possi-

ble activation of a global pronociceptive mechanism by persist-

ent analgesic exposure. Spontaneous pain, hyperaesthesia, and

allodynia unrelated to the original pain have been produced by

the long-term spinal administration of morphine.6'e Increased

opioid-induced pain sensitivity has been shown to reduce 6

months after termination of the opioids, indicating that opioid-

induced pain may be a reversible phenomenon.'o

The mechanism by which opioids mediate abnormal pain

involves descending facilitation, which promotes spinal sensiti-

sation and consequent pain enhancement. The rostroventrome-

dial medulla (RVM) is an important site for the processing of

ascending nociceptive signals and of descending inhibitory and

facilitatory pain modulatory circuits." A number of studies have

implicated the RVM as an important source of descending facil-

i lat ion. ' I2o

Three types of neurons are involved

The RVM contains three types of neurons, distinguished by
their responses to nociceptive stimuli, called the 'on' cells, 'off'
cells, and 'neutral' cells. Activation of the off-cells produces
inhibition of nociceptive input, whereas the on-cells activate
descending facilitation of nociceptive processing." 23 Activation
of the off cells leads to inhibition of nociceptive input and inhi-
bition of nocifensive responses.''''o The on-cells, on the other
hand, activate a descending facilitation ofnociceptive process-
ing through both local interactions within the RVM and
descending systems projecting to the spinal cord.
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Enhanced release of exitatory transmiltors

The neutral cells show no electrophysiologic responses to noci_ception.'?s Knockdown of these on_cells resultedln a loss of the,TTq and tactile hyperaesrhesias induced by microinjection
of cholecystokinin (CCK) into the RVM.,6 iti, oUr.*ution
taken with others provides compelling evidence that the activa_tron of pain facilitatory systems from the RVM represents a crit_ical component of opioid-induced abnormaf p"ir, 

""A 
that thispathway may be evoked by increased availabiiity of ccK in theRVM.5

Further evidence indicates that activation of descending facil_itation leads to enhanced release of excitatory transmitters inthe spinal cord, which are possibly related tolncreased spinal
dynorphin content.27,2s (Dynorphin, an endogenou, oploiA i_agonist, is strongly pronociceptive when raisei to pathological
levels in the spinal cord.)ro Spinal injection oiJntir"*_ todynorphin.abolished opioid_induced enhanced pain andu:T:*"d rhe antinociceptive acrion of the still_present opi_oid.'O In addition, abolition of opioid_induced aOiormat pain
and upregulation of spinar dynorphin arso aborish enhanced

release of calcitonin gene related peptide (CGRP) fiom spinal
cord sections obtained from morphine_exposed rats.., These
observations explain a possible 

-""hunir- 
ty which patholog_

ically elevated levels of spinal dynorphln *ay promote spinal
sensitization and enhanced pain.ritt en important consequence
therefore of descending facilitation and enhanceo release of
neuotransmitters is the development of spinal sensitization.3,
This central sensitisation could underlie p.ogrssiv" worsening
of headache in some patients. Significantli, refractoriness to
treatment has been demonstrated in those paiients who had pre_
viously used opioids as compared to those patients who had
never been treated with opioids. This is true even in cases of
intermittent use.33 This finding confirms the clinical expenence
of many authorities that opioid treatment renders patients less
responsiye to standard treatmenl.,.

Discussion
The safety and effectiveness ofchronic opioid therapy rn the
treatment of headache remains controversial. While many
practitioners remain convinced that opioid administration for
headache is an imporlant option, theie is certainly no clear
consensus among headache specialists as to when and how
often they may be used.

,Whe1 
considering the use of opioids for headache pain,

three fundamental questions must be asked:

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com/


6. Arner S, Rawal N, Gust ffson L L, Clinical expedence of long-tem ftatment with epidur-
alandinftathecalopioids anat ionwidesui ley.A(. taAnaesthes;olscandlgg\;32:253-259.

7. Ali N-M. Hyperalgesic response in a patient receiving high concentrations of spinal morphine.
Ane sthesio logy I 986 ; 65 : 1q9.

8. De Conno F, Caraceni A, Martini C, Spoldi E, Salvefti M, Ventafridda V. Hyperalgesia
and nyoclonus with intrathecal infusion ofhigh-dose moryhine. pain l99l; 47: 337 33g.

9. Derolder J. Hyperalgesia induced by high dose intrathecal sufentanil in neuropathrc pain. -/Neurosurg Aneilhesiol 1997 : 9: j16-llB.
10. WhiteJM.Pleasureintopain:theconsequencesof long_temopiojduse.AddLctBehav200l;

29: 131 l-1324.
11. FieldsH,State-dependentopioidconfolofpainNatRevNeurosci2004;5:565575.
12. FieldsHL.Islhereafaci l iht ingcomponentofcentralpainmodl lat ion. lApsJourml1992:

l :71-7B
13. Zhuo M, Gebhart G F. Biphasic modulatioi of spinal nociceptive transmjssion from the

medull.ry raphe nuclei jn the rat. J Neuroph),siol I 997; 78. 746_758.
Urban M O, Coutinho S V, Gebhart G F, Involvement of excitatory amino acrd receptos
and nitric oxide in the rcshal ventro-medial medulla in modulating iecondary hyperagesra
produced by musrtud o1l. pain IW9: 8t: 45-55
calej€san A A,Kim s J, Zhuo M. Descending facilitatory modulation ofa behaviouml noci-
ceptive response by stimulation in the adult rat anterior cingulate conex. Eur J pain 2000: l:
83 96.
McNally G P. Pain facilitatory cilcuits io the mmalian cenffal newous system: their behav
i@l significane and role in moryhine analgesic tolerance. Neurosci Behav Rev 1999; 23:
t059,1078.
Heinricher M M, Roychowdhury S M. Reflex related activation ofputative pain facilitating
neupns in roslml ventromedial medulla requiles exitatory amino acid transrmssron.
Neuroscience 1997:78: l t59 1165.
Zhuo M, Gebhart G F. Characterisation of descending fhcilitation and inhibition ot spinal
nocrceptlve taansmission fiom the nuclei reticulilis gigantocelluldis and giganmcellulris pas
alpha in the rat. "I Neu ro pht s io ! I 992 ; 67 : I 599 - I 6 I t.
Urbm M O, Zahn P K, Gebhart G F. Descending facilitatory influences from the roslal
medial medulla mediate secondary, but not primary hyperalgaesia jn the nt. Neuroscience
1999; 8l .  45 55.
Kaplm_H, Fields H L. Hyperalgesia during acute opioid abstinence: evidence for a nocrcep_
tive facilitating lunction of the rcstual ventromedial medulla. "I Nearo sci I 99 I ; I I : I 4Jj I 139.
Fields H L, H€inricher M M. Anabmy and physiology of a nociceptive modulatory sysLem.
Philos Trans R Soc Inn B B i ol Sci I 985 ; 308 : i6 t -374.

22 Fields H L, Bry J, Hental r, zorman G, The activity of neurons in lhe rostral Dedula of the
rat during wjthdrawai fiom noxious heat. "/ 1Ve urcsci lgg3; 3 : 254i 2552

23. Fields H L, Bdbaum AI. Cenhai nervous systen mechanisms of pain moduiation. In: Wall
PD,MelzackR,eds.,Textbookolpain,4 edit ion.Edinburgh:Churchi l lL iv ingstone, lggg,
pp. 309-329.

24. Heinricher M M, Morgu M M, Fields H L, Direct and indirect actions of morphine on
medulltry neulons that modulate nociception . Neuroscience 1992; 4g..JJJ_.r.lJ.

25. O$ipovMH.Opioidsinthetreatmentofheaclache:perspect ivefrcrnthebench.Headache
Currents 2006; 3: 53-62.

26. Bugess S E, GtrdeI L R, Xie y, Osipov M H, Vanderah T W, Malm Tp Jr, porreq F,
Lai J. Demorphin-sapodn targets descending fascilihtion in the rcshal ventromediar medulra
(RVM.) to block CCK-induced abnomal pain. Washingron, DC, Society for Neuroscience,
2002, pp Progrm No. 35 1. I 1.

27. Osipov M H, Lai J, King T, Vmderah T W, Matm T p Jr, Hruby V J, porrec@ F.
Antinociceptive and nociceprive actions ofopioids. J Neurobiol 2b0l: 6i: 126-118.

28. osipov M H, Lai J, vanderah r w,porrec@ F Induction ofpain racilitation by sustained

^^ ll1old gxlgsure: relationship to opioid anrinociceprive roleran ,". Lif" S"i 200: : 73, 783 -B(D.
29. Lai J, Ossipov M H, Vanderah T W, Malm T p Jr, poreca F. Neuropathic pain: the pua

dox ofdynorphin Molecular Intenentions 2001: l: 160-167.
30. Gardell L R, Wang R, Buges S E, Ossipov M H, Vmderah T W, Malan T p Jr, Lai J,

Porr@ F. Sustained morphine exposure induces a spinal dynorphin_dependent enhancement
of excitatory transmitter release lrom primary affereni fibe.s. Jlr'ruros ci 2002; 22: 6747 6755.

31. Gardell L R, Vanderah T W, Gadell S E, Wmg R, O$ipov M H, Lai J, porre@ F,
Enhanced evoked excitatory ffmsmitter rclerue in experimentaineuropathy requues descend
ing fascilitation. "/ly'errosci 2003; 23: 8370-8379.

32. WilcoxGL.Exitatoryneurohansmittersandpain.In:BondMR,WoolfcJ,eds.proceedings
of the VIth World Congress on pain. Amsterdam: Elsevier, I 99 l, pp. 97 1 1 7.

33- JakubowskiM,LeraD,Goor-AryehI,etal.Terminatingmigrainewithallodyniaandongo_
ing central sensitization using parenteral administration of coxr/cox2 tnhibrtors. Headache
20b:15.850-861.

34. Saper J R, Lake A E. Sushined opioid therapy should raely be administered to headache
patients: Clinical obseruations, literature review, and proposed guiclelines. Headache Cuffents
2006: 3: 67-70.

35. Shmyto M, Rothrmk JF. Cbrcnic opioid therapy lor infactable headache: Grcat expecta_
tions or dangerous Iiai son? H eadac he C uft ent s 2006 : 3 : 7 I _72.

36. Saper J R, Lake A E, Hmel R L, et aL Daily scheduled opioids 1br inrrachble head pain:
long-tem obseflations of a heatment progra m. Neurology 20M; 62: 16g7- 1694.

37. Rothrock J, Conway S, Shualto M, Andress-Rothroclt D, Walters N. Borderline pe6on-
ality diso.der and migrainej Detection, epidemiology md therapeutic rcspo\se. Headache
2006;16:839 810.

38. M€o J, Mayer D J. Spinal cord neuroplaslciqT following repeated opioid exposure and its
relahon to parhologic pain. Ann N y Ac Sci 2001: 933: 175-j94.

39. Mao J, Smg B, Ru-Rong J. Neuronal apoptosis associated with morphine tolermce:
Evidence for an opioid-induced neurotoxic mechanism. J Neurosci 2002; 22: 7650 7661 .

40. Reznikovl,PudD,EisenbergE,Oralopioidadminishationmdhyperalgesianpatientswith
cancer or chronrc non mah9nant pain. Br J C lin p harMco | 2005 : 60 : 3 I I _ 3 I B.

41. Drinkard R, Rothrock J. Chronic methadone thempy for refractory pervasrve pflmuy
hetdache. Headurhc 2000 ; 10 : 4nb.

42. Rothrock J F, Kelly N M, Brody M L, Golbsk A. A differential response ro heahent with

.^ 
divalproex sodium in patients with intmctab)eheadache. CephatatgiaiOOl; Il: 241_241.

43. Conway S, Delplmche C, Crowder J, Rothrock J. Botox theiapy for refractory chronic
migraire. Headache 2005; 15: 355 357.

4,1. Rothrock J, Key K. prcdicting response to toprrmate thempy in patients wrth pefrasjve
mjgtdne. Headache 2005; 15: 932 935.

45. Rothrock J. Management ofchronic daily headache utilizing a unitbm beatment pathway.
Headache 1999 : 39: 650 653.

l4

15.

20.

2).

At this stage, these questions cannot be answered decisively.
With regard to the first, long-term evaluation of the effectiv_
ity of short- and long-acting opioids administered on a daily
scheduled basis, there were enduring treatment responses in
26Vo of patients.36 Although this is not a particularly impres_
sive response, it must be borne in mind that the subjects in
the study were chronic headache patients who had not previ_
ously responded to conventional therapies, and were signifi_
cantly disabled by their pain. Does one accept the relatively
low response rate, or does one condemn those 26Vo to onso-
ing pain and suffering? The second question is just as diifi_
cult to answer, as it is impossible in most patients to pre_emp-
tively determine who the responders and non_responders are
likely to be. One group of parients that has however been
identified who are unlikely to respond to long-term opioid
treatment comprises patients with borderline personality dis_
order. They may exhibit psychobehavioural deterioration
while taking opioids, and are frequently non_compliant with
the required dosing regimen., Wilh regard to rhe ihird ques_
tion - does chronic opioid therapy negatively impact long_
term headache prognosis? - there are conflictins data.3s.n

In practice, however, there are ominous signs that chronic
opioid administration may have permanent deleterious
effects on headache sufferers. patients who have experienced
an extended period of headache suppression with long-acting
opioids, and who have had their doses tapered off, have
almost without exception experienced rapid worsening of
their headache as the dosage is reduced. When the long_act_
ing opioids are resumed, their pain levels were agarn
reduced.ar

Can chronic opioid therapy effectively suppress otherwise
intractable headache that is pervasive and detrimental to
one's quality of life?
If so, who is - or is not - an appropriate candidate?
Does such treatment negatively impact long term
headache prognosis?35

At this stage, the jury is still out as to whether chronic ooi_
oid therapy for intractable headache has an adverse effect on
the long-term prognosis. It is clear however that there is a
group of patients, albeit a minority, who enjoy a positive
response over an extended period, so in ceftain cases it is of
value. It is worth noting that approximately 2To of the popl_
lation suffer from CDH, and as many as half of those will not
respond to even the most aggressive conventional treat-
mgnt.12'45

In conclusion, if chronic opioid therapy is to be considered
in selected patients, careful medical, neurologic, and psycho_
logical evaluation must be made in each case. In patients
considered eligible, there must be frequent follow_up and
monitoring coupled with meticulous record keeping * and
that most impoftant caveat_ primum non nocere _must con_
stantly be borne in mind.
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