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Exercise Headache Associated With an Arteriovenous Fistula
of the External Carotid Artery

Kyusik Kang® Dear Editor,

Jae Hoon Kim” Exercise headache is a headache provoked by exercise or exertion.! Symptomatic causes of
Byung-Kun Kim?® exercise headache include subarachnoid hemorrhage, arterial dissection, reversible cerebral
Departments of *Neurology and vasoconstriction syndrome, and, less commonly, space-occupying lesions, sinusitis, Chiari
*Neurosurgery, Nowon Eulji Medical malformation, and pheochromocytoma.' We report a patient with recurrent exercise-in-

Center, Eulji University School of Medicine,

Seoul. Korea duced and coital headaches associated with an arteriovenous fistula between the external

carotid artery and the external jugular vein.

A 27-year old male presented with a 15-year history of severe left occipital headaches in-
duced by physical exercise (e.g., anaerobic leg exercises at a gym) and a 3-year history of
headaches during coitus. The exercise-induced headaches peaked within 10 minutes, and
then subsided over a couple of hours. He described a left occipital throbbing without associ-
ated nausea or light or noise sensitivity. The intensity was 8/10 at about 10 minutes after the
onset. The headaches during coitus increased with the degree of sexual excitement. Cough-
ing and other Valsalva (straining) maneuvers did not provoke the headache. These headache
attacks occurred over periods lasting 2 to 3 weeks, separated by pain-free periods lasting 6
months or longer. There was no history of neck trauma or surgery.

The patient visited his nearest hospital and was started on nortriptyline, which was not ef-
fective at preventing the headaches; however, they did respond to acetaminophen. He under-
went brain magnetic resonance (MR) imaging, which produced normal findings. However,
computed tomography (CT) angiography of the head and neck demonstrated an arteriove-
nous fistula between the left external carotid artery and the left external jugular vein (Fig. 1A).
He visited our hospital for a second opinion, where he underwent conventional angiography,
which confirmed the fistula (Fig. 1B and C). Coil embolization was performed, and the final
conventional angiography showed no residual filling of the fistula (Fig. 1D). He was followed
up for 2.5 years, during which he was free of exercise-induced and coital headaches.

Most arteriovenous fistulas in the head and neck region occur as a result of trauma, iatro-
genic injury, or extensive infection of the neck. Congenital arteriovenous fistulas between the
external carotid artery and jugular vein are rare, and they are characterized by symptoms and
signs such as pulsatile mass, pulsatile tinnitus, facial pain, vertigo, and dyspnea.>’ It is not
clear why the carotid—jugular fistula caused the exercise headaches in the present case. Hal-

bach et al.* investigated six patients with arteriovenous fistulas of the internal maxillary ar-
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Revised  October 5, 2021 tery, and found that the most common initial symptom was bruit, which was exacerbated by
Accepted  October 5, 2021 exercise.
Correspondence Two theories on the pathophysiology of secondary exercise headache in our patient may
Byung-Kun Kim, MD, PhD be proposed. First, increased blood pressure during exercise may result in venous or arterial
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o istension, which may cause engorgement of the arteriovenous fistula and mechanical com-
Nowon Eulji Medical Center, ) . ) © ) ) ) A
Eulji University School of Medicine, pression of adjacent pain-sensitive structures.*® Second, increased intra-abdominal and in-
28 Hilgfgggi;(e()k'm Nowon-gu, trathoracic pressures during exercise may be transmitted through the venous system into an
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Fig. 1. CT and conventional angiogram of the patient. A: CT angiogram of the head and neck shows enlarged left common and external carotid (ar-
row) arteries and left external jugular vein (arrowhead). The left external carotid artery supplies an arteriovenous fistula with venous drainage into the
left external jugular vein. B and C: Early- (B) and late- (C) arterial-phase anteroposterior views from a selective external carotid angiogram show a
fistula between the left external carotid artery (arrow) and the left external jugular vein (arrowhead). D: Angiogram of the same artery (arrow) after

embolization shows no residual filling of the fistula.

arteriovenous fistula or the intracranial venous sinuses, caus-
ing distension of the fistula or the venous sinuses.®

A particularly interesting finding in our patient was that his
headaches occurred in clusters separated by headache-free re-
mission periods, which is a characteristic of cluster headache.”
Symptomatic causes of cluster headache include an arteriove-
nous malformation and an aneurysm of the middle cerebral
artery® Although it is unclear why our patient’s headaches oc-
curred in clusters, they may be explained by the threshold hy-
pothesis.” We hypothesize that there is a threshold for precip-
itating exercise headache and that the blood flow through the
arteriovenous fistula or the threshold might change over time
under the influence of unknown factors.

The European Headache Federation guideline from 2015
recommends that patients with recurrent exercise headaches
undergo investigations including brain MR imaging and MR
angiography, and carotid and vertebral MR angiography when
there are red flags." It was interesting that the headaches in
our patient were not associated with any red flags other than
their precipitation by physical activity.

Direct surgical ligation of the fistula, coil embolization, or
detachable balloon embolization has been the conventional
treatment for carotid—jugular fistulas.** Our patient’s exercise
headache resolved after the fistula was completely obliterat-
ed, suggesting that the fistula was the cause of his exercise
headache.

In conclusion, carotid—jugular fistula can be a structural cause
of recurrent exercise headache, and CT angiography or MR
angiography can be helpful in the diagnosis. Successful coil
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embolization may result in resolution of exercise headache.

Ethics Statement
This report was approved for an Institutional Review Board (IRB) exemp-
tion by the IRB of the Nowon Eulji Medical Center (IRB file number 2021-
08-008). The IRB exemption includes a waiver of the need to obtain signed
informed consent.

Availability of Data and Material

Data sharing not applicable to this article as no datasets were generated or
analyzed during the study.

ORCID iDs

Kyusik Kang https://orcid.org/0000-0002-4021-4439
Jae Hoon Kim https://orcid.org/0000-0002-9179-8569
Byung-Kun Kim https://orcid.org/0000-0003-1053-4682
Author Contributions

Conceptualization: Kyusik Kang. Investigation: Kyusik Kang, Jae Hoon Kim.
Writing—original draft: Kyusik Kang, Byung-Kun Kim. Writing—review &
editing: Jae Hoon Kim, Byung-Kun Kim.

Conflicts of Interest
The authors have no potential conflicts of interest to disclose.

Funding Statement
None

REFERENCES

1. Sandoe CH, Kingston W. Exercise headache: a review. Curr Neurol
Neurosci Rep 2018;18:28.

2. Cui D, LiJ, Zeng G, Zhi X, Du J. A congenital external carotid artery-
external jugular vein arteriovenous fistula was successfully treated by
coil embolization (case report and literature review). Childs Nerv Syst
2017;33:1583-1587.



. Tekkok IH, Akkurt C, Suzer T, Ozcan OE. Congenital external carot-
id-jugular fistula: report of two cases and a review of the literature.
Neurosurgery 1992;30:272-276.

. Halbach VV, Higashida RT, Hieshima GB, Hardin CW. Arteriovenous
fistula of the internal maxillary artery: treatment with transarterial
embolization. Radiology 1988;168:443-445.

. MacDougall JD, Tuxen D, Sale DG, Moroz JR, Sutton JR. Arterial blood
pressure response to heavy resistance exercise. ] Appl Physiol 1985;58:
785-790.

. Doepp E Valdueza JM, Schreiber SJ. Incompetence of internal jugu-
lar valve in patients with primary exertional headache: a risk factor?
Cephalalgia 2008;28:182-185.

. Naber WC, Fronczek R, Haan ], Doesborg P, Colwell CS, Ferrari MD,

10.

wicee JCN NG

et al. The biological clock in cluster headache: a review and hypothe-
sis. Cephalalgia 2019;39:1855-1866.

. McBeath JG, Nanda A. Case reports: sudden worsening of cluster head-

ache: a signal of aneurysmal thrombosis and enlargement. Headache
2000;40:686-688.

. Munoz C, Diez-Tejedor E, Frank A, Barreiro P. Cluster headache syn-

drome associated with middle cerebral artery arteriovenous malfor-
mation. Cephalalgia 1996;16:202-205.

Mitsikostas DD, Ashina M, Craven A, Diener HC, Goadsby PJ, Ferra-
ri MD, et al. European Headache Federation consensus on technical
investigation for primary headache disorders. ] Headache Pain 2015;
17:5.

www.thejen.com 99





