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Abstract

Hemicrania continua (HC) is an indomethacin-responsive primary headache which belongs to the trigeminal autonomic
cephalalgias. Although the first description of HC was 35 years ago, there are still different views regarding the clinical course,
the diagnostic criteria, and the treatment. The high clinical heterogeneity of HC, missed diagnosis, and the delay to the
correct diagnosis are important in patient care. Central features of HC are continuous side-locked headaches (with
superimposed exacerbations) and the response to indomethacin. We are describing the case of a 29-year-old women who
developed right-sided headache 3 weeks after the excision of a right-sided vestibular schwannoma. She tried different
painkillers and also was started on a prophylactic treatment with oxcarbazepine, acupuncture, and physiotherapy. But
nothing really helped. She was then admitted for an inpatient withdrawal program for medication overuse headache.
Again the pain did not change. She has then been treated with indomethacin 50-mg tds, where after the headache
improved rapidly within 3 days. This educational case presentation and review of the literature aims to consider HC as a
possible differential diagnosis in chronic headache, especially when side-locked and shows that indomethacin maybe a
quick therapeutic option before putting the patients on a long treatment odyssey with analgesics and other drugs.
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background headache with superimposed moderate or severe
exacerbations.' In the last 20 years, the diagnostic criteria
have been repetitively modified (see Table 1).! Furthermore,
restlessness has been added to the criteria.'

Prakash and Patel” found 171 articles until 2017 addres-
sing at least one case of HC. From the total of 1002 cases
with HC, more than 900 have been reported after 2001.
Epidemiologically HC represents around 1.7 + 0.4% of
all headaches seen in specialized headache centers or neu-
rology outpatient clinics. Some clinical authors suggest that
HC might not be uncommon but underdiagnosed, mostly
due to the variety of its pain severity and other symptoms.>

Introduction

Hemicrania continua (HC), according to the definition of
the International Headache Society, is an indomethacin-
responsive primary headache disorder classified among
the trigeminal autonomic cephalalgias (TACs), along with
cluster headache (CH), paroxysmal hemicrania, short-
lasting unilateral neuralgiform headache attacks with
conjunctival injection and tearing, and short-lasting
unilateral neuralgiform headache attacks with cranial
autonomic symptoms.'

Thirty-five years after the first description of HC, the
clinical features, the clinical course, the diagnostic criteria,
and the therapeutic measures are still discussed. A patho-
physiological mechanism similar to the other trigeminal-
autonomic cephalalgias has been suggested.?

As in others TACs, HC is defined as strictly unilateral
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pain in the trigeminal distribution, with cranial autonomic
features on the respective side and with or without restless-
ness/agitation during exacerbation or attacks. In contrast to
other TACs, patients with HC usually have a continuous
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Table |. Diagnostic criteria of hemicrania continua (ICHD-3,
2018).

A. Unilateral headache fulfilling criteria B to D
B. Headache for >3 months with exacerbations of moderate
or greater intensity
C. Either or both of the following:
|. At least one of the following symptoms or signs, ipsilateral
to the headache
a. Conjunctival injection and/or lacrimation
b. Nasal congestion and/or rhinorrhea
c. Eyelid edema
d. Forehead and facial sweating
e. Miosis and/or ptosis
2. A sense of restlessness or agitation, or aggravation
of the pain by movement
D. Responds absolutely to therapeutic doses of indomethacin
E. Not better accounted for by another ICHD-3 diagnosis

The same authors suggest that HC might be the second
most common TAC in the clinical setting.** Overall, HC
has been described to be the fourth most common cause of
side-locked headache, after CH, side-locked migraine, and
cervicogenic headache.*

Case description

A 29-year-old women came to our neurology department
with right-sided head pain of §-9/10 NRS. It had started
about 3 weeks after the excision of a right-sided vestibular
schwannoma (using a retrosigmoidal exstirpation
approach). First manifestation was noticed about 3 weeks
after the head surgery when a severe headache started in the
right occipital region.

She didn’t report any headache before the schwannoma
surgery but had suffered from transient equilibrium issues,
especially in the dark, as well as progressive hearing loss on
the right. The vertigo continued to some degree also after
the surgery. During the first month, the patient could con-
trol the pain using up to 800-mg ibuprofen and 500-mg
acetaminophen daily. As the pain became more severe, she
started to take metamizole 500 mg twice per week in addi-
tion. Later also diclofenac and oxcarbazepine were tried.
The patient tried to relieve her pain by doing light exer-
cises, walking, hiking, running, biking, without sufficient
relief. Also, acupuncture and physiotherapy did not help to
reduce the pain. Coffee did not help either.

Three months after the surgery the pain became much
stronger and started with exacerbations. During these epi-
sodes, she had lacrimation and rhinorrhea. In the same
time, she started to feel an urge to be more active, she did
a lot of sport. In the next 4 months, she had alternating
phases of severe and less severe headache, with a severe
exacerbation after a session of swimming.

Cooling the head with cold packs was somewhat helpful.
She was seen in another hospital, where the continuous
throbbing headache was diagnosed as medication overuse
headache. As neither the reduction of pain nor a withdrawal

of analgesics was achieved, the patient was referred to our
rehabilitation clinic where she started a multimodal, inter-
disciplinary, headache specific rehabilitation program.’
Again the pain did not decrease within the first weeks of
analgesic withdrawal. Assuming a diagnosis of HC, we
started a treatment with indomethacin up to 50-mg tds
orally. The headache improved rapidly within 3 days, and
the patient became pain free.

At the 1-year follow-up, she still reported an absence of
headaches on a daily dose of 150 mg of indomethacin. She
did not have any adverse events from the treatment. A trial
to reduce the dose by 25 mg resulted in a slight increase of
half-sided head pain on the right side.

Discussion

A missed diagnosis or a delay toward the correct diagnosis
may be pivotal in patient care. Mainly this is due to a high
heterogeneity of HC. A mean delay of 8 + 7.2 years with a
range between 1.3 years and 21 years has been reported.®
Continuous background headaches (with superimposed
exacerbations) and the response to indomethacin are the
central features of HC. It looks like ignoring the continuous
background headache and focusing on the exacerbation—
sometimes even with migrainous features—may be an
important reason for HC misdiagnosis.! Seventy percent
of patients may fulfill diagnostic criteria for migraine dur-
ing exacerbations.” The “migrainous features” include nau-
sea, vomiting, photophobia, and phonophobia. They may
be common in HC with a mean prevalence of 56% (at least
one feature), with a range between 17% and 90%.° There is
a slight preference for the right side 53% versus 45% for the
left side, and very few patients (2%) report a side-shift,
which seems to be located mostly in the first trigeminal
branch (V1).° The pain character and the intensity of pain
might play a very important role in the diagnostic evalua-
tion and may include dull background pain (similar to
tension-type headache). Some patients report throbbing
(pulsating) or stabbing pain characteristics, more compati-
ble with migraine. Background pain intensity was found to
be mild to moderate, that is, 3 to 5 on a 0—10 numeric rating
scale.? Only few patients report severe headaches, with
intensities greater than 7/10. The pain during exacerbations
was on average 9/10, with a range from 5/10 to 10/10.
Many patients (49%) considered this pain as the “most
painful condition they had ever experienced,” and compare
it to childbirth, a fractured bone, toothache, or burns. Dura-
tion and frequency do not follow any specific pattern and
may indeed vary considerably from one exacerbation to the
next. The mean duration of exacerbation is around 30 min
but may vary from a few seconds up to 2 weeks. Nocturnal
exacerbations are common in HC.

During the exacerbation, the ipsilateral cranial auto-
nomic signs (CAS) are more prominent and may include
lacrimation, conjunctival injection, rhinorrhea, nasal
congestion, eyelid edema, and ptosis. The mean
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prevalence of at least one of these features is 74% in
HC, varying in different studies between 59% and 100%.
Tearing was the most common cranial autonomic feature
with a range of 36-77%.>° The presence of CAS is
often denied by the patients and only observed in objec-
tive assessments. Another important and specific feature
of HC is the sensation of a foreign object in the eye
(“sand in the eye” or “itching”).®

Of course, indomethacin may have an unspecific effect
on pain and any other primary or secondary headache. One
could also argue that the phenotype of persistent headache
after craniotomy may be variable.” Still, in our case, other
unspecific NSAIDs did not touch the pain, and the analge-
sics were even thought to be the cause rather than the con-
sequence of the pain. Technically, the headache does not
fulfill the criteria of a persistent headache after craniotomy,
as the start was not within 7 days. However, this may be
disputable from a pathophysiological point of view. All in
all, the phenotype was rather typical for hemicranias con-
tinua, fulfilling all the criteria, including a total response to
indomethacin.

From the pharmacological point of view, indomethacin
belongs to the group of NSAIDs. Compared to ibuprofen
and naproxen, it has the highest rate of penetration
through the blood brain barrier, which may help to explain
its specific efficacy in this type of headache. The differ-
ence in the mechanism of action of indomethacin as com-
pared to other NSAIDs is still unknown. There are some
indications that indomethacin might inhibit the vasodila-
tation induced by nitric oxide. Ackerman et al. reported a
more pronounced effect of indomethacin in dural vasodi-
lation as compared to ibuprofen and naproxen, in a con-
centration resulting from doses typically used for HC
therapy.® The property of indomethacin to directly inhibit
the NO production in rat microglia has been reported.’
This could be seen as a potential protective anti-
headache mechanism within the nociceptive structures
of the head (trigeminovascular system).'®

Some authors recommend the INDOTEST with 50—
100 mg indomethacin i.m. in blinded application as a useful
tool in the diagnosis of HC and CPH.'" In this study, the
headache disappeared on average within 73 + 66 min after
a dose of 50-mg indomethacin with a pain free period of
about 13 + 8 h and within 13 + 10 h after an injection of
100 mg.'" It has been suggested that the use of 50-mg
indomethacin may be the best suited for HC diagnosis pur-
poses and that the difference in dosage and response time
for pain relief might be less important being influenced by
the “bioavailability and individual sensitivity.”'?

HC should be considered in side-locked chronic head-
aches, and indomethacin might be tried prior to other
analgesics or prophylactics. Also in other headache diag-
noses, such as chronic migraine with or without medication
overuse, HC might be an underestimated differential diag-
nosis that should be kept in mind.

Acknowledgement

The authors thank Dr. rer.nat. Teodor Wagner for his support of
the current report.

Declaration of conflicting interests
The author(s) declared no potential conflicts of interest with

respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

ORCID iD

Marilena Wagner (2 https://orcid.org/0000-0002-6653-5847

References

1. Headache Classification Committee of the International
Headache Society (IHS). The International Classification of
Headache Disorders 3rd edition. Cephalalgia 2018; 38(1):
1-211.

2. Prakash S and Patel P. Hemicrania continua: clinical review,
diagnosis and management. J Pain Res 2017; 10: 1493-1509.

3. Gantenbein AR, Sarikaya H, Riederer F, et al. Postoperative
hemicrania continua-like headache—a case series. J Head-
ache Pain 2015; 16: 526.

4. Prakash S and Rathore C. Side-locked headaches: an
algorithm-based approach. J Headache Pain 2016; 17(1): 95.

5. Benz T, Niissle A, Lehmann S, et al. Health and quality of life
in patients with medication overuse headache syndrome after
standardized inpatient rehabilitation: a cross-sectional pilot
study. Medicine (Baltimore) 2017; 96(47): e8493.

6. Cittadini E and Goadsby PJ. Hemicrania continua: a clinical
study of 39 patients with diagnostic implications. Brain 2010;
133(7): 1973-1986.

7. Schankin CJ, Gall C and Straube A. Headache syndromes
after acoustic neuroma surgery and their implications for
quality of life. Cephalalgia 2009; 29(7): 760-771.

8. Ackerman S, Williamson DJ, Kaube H, et al. The effect of
anti-migraine compounds on nitric oxide-induced dilation of
dural meningeal vessels. Eur J Pharmacol 2002; 452(2):
223-228.

9. Du ZY and Li XY. Inhibitory effects of indomethacin on
interleukin-1 and nitric oxide production in rat microglia in
vitro. Int J Immunopharmacol 1999; 21(3): 219-225.

10. Summ O and Evers S. Mechanism of action of indomethacin
in indomethacin-responsive headaches. Curr Pain Headache
Rep 2013; 17(4): 327.

11. Antonaci F, Pareja JA, Caminero AB, et al. Chronic parox-
ysmal hemicrania and hemicrania continua. Parenteral indo-
methacin: the ‘indotest’. Headache: J Head Face Pain 1998;
38(2): 122-128.

12. Pareja J and Sjaastad O. Chronic paroxysmal hemicrania and
hemicrania continua. Interval between indomethacin admin-
istration and response. Headache: J Head Face Pain 1996;
36(1): 20-23.


https://orcid.org/0000-0002-6653-5847
https://orcid.org/0000-0002-6653-5847
https://orcid.org/0000-0002-6653-5847


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


