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Headaches may appear after performing diagnostic and / or therapeutic 
procedures with close temporal relationship to these events. The objective of 
this research was to know the clinical characteristics of headache secondary to 
diagnostic and / or therapeutic procedures. We reviewed secondary headaches 
according to ICHD-3, and searched for those that arose after performing a 
diagnostic and / or therapeutic procedure. A total of 11 different diagnoses 
of headache attributed to diagnostic and / or therapeutic procedures were 
found. Some secondary headaches are due to diagnostic and / or therapeutic 
procedures.

Keywords: Secondary headaches; Diagnostic procedures; Therapeutic 
procedures.

Cefaleias podem surgir após realização de procedimentos diagnósticos e/ou 
terapêuticos com estreita relação temporal com esses eventos. O objetivo 
desta pesquisa foi conhecer as características clínicas das cefaleias secundárias 
a procedimentos diagnósticos e/ou terapêuticos. Nós revisamos as cefaleias 
secundárias, de acordo com a ICHD-3, e buscamos aquelas que surgiram 
após a realização de um procedimento diagnóstico e / ou terapêutico. Foram 
encontrados 11 diagnósticos diferentes de cefaleias atribuídas a procedimentos 
diagnósticos e / ou terapêuticos. Algumas cefaleias secundárias são decorrentes 
de procedimentos diagnósticos e/ou terapêuticos.

INTRODUCTION

Secondary headache is defined 
when a new headache occurs for 
the first time in close temporal 
relationship to an intracranial 
disorder1. The clinical presentation 
of all these disorders can be diverse 
and often mimics the characteristics 
of primary headaches, which may 
delay the diagnosis2.

Headache may appear as a side 
effect due to the performance of 
some diagnostic and / or therapeutic 
procedures, such as neurosurgery, 
endovascular treatments, puncture 
of the dura mater for cerebrospinal 
fluid (CSF) removal or injection of 
some substance, among others1.

Knowledge of the clinical char-
acteristics of these headaches is 
important to improve diagnostic 
accuracy and therapeutic manage-

ment, as well as the development of 
prophylactic measures.

METHODS

In this review, we examined the 
diagnosis of all secondary head-
aches, according to International 
Classification of Headache Disor-
ders, Third Edition (ICHD-3)1. The 
headaches that appeared after per-
forming a diagnostic and / or thera-
peutic procedure were selected. In 
addition, we seek articles related to 
these headaches in the main data-
bases to better characterize them.

RESULTS

A total of 11 different diagnoses 
of headache attributed to diagnostic 
and / or therapeutic procedures 
were found (Table 1).
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DISCUSSION

According to ICHD-31, some diagnostic and / 
or therapeutic procedures may cause headache. In 
the following, these headaches that are considered 
secondary will be described.

Acute or persistent headache attributed to 
craniotomy

A craniotomy is a neurosurgical technique, whereby 
part of the skull is opened or removed for access to 
treat conditions such as brain tumors, aneurysms, and 
arteriovenous malformations3.

Retrospective studies have shown that more than 
30% of the patients submitted to this surgical procedure 
had headache attributed to craniotomy as an adverse 
event4-6.

However, when headache occurs after head injury 
surgery, it will be coded as acute headache attributed to 
moderate or severe traumatic head injury.

According to ICHD-3, this headache must have 
occurred within seven days after craniotomy, after 
the patient has regained consciousness or after 
discontinuation of medications that impair the ability to 
feel or report headache. In addition, headache should be 
resolved within three months of its initiation1.

Headache attributed to craniotomy is more common 
after surgery of the skull base compared to other 
locations. Usually, it is felt at the site of the craniotomy, 
but may be more diffuse and resemble tension-type 
headache or migraine1.

If headache resolved within three months after its 
onset, it will be classified as acute, but if it persists for 
more than three months, it will be called chronic. When 
headache following craniotomy becomes persistent, the 
possibility of medication-overuse headache needs to be 
considered1.

In the abortive treatment of this headache, several 
drugs have been tried, such as infiltration of the scar 
with local anesthesia7, opioids, especially codeine 
and morphine, acetaminophen, non-hormonal anti-

inflammatories8, and sumatriptan9. There are few studies 
on prophylactic treatment of headache attributed to 
craniotomy10. The best therapeutic responses were with 
verapamil11 and divalproex sodium12.

Post-endarterectomy headache

This headache is caused by the surgical procedure 
of carotid endarterectomy. It develops within one week 
after of the carotid endarterectomy, but it is resolved 
within the first 30 days. Headache can occur without any 
other associated symptom or be a warning symptom 
preceding the focal deficits of (mostly hemorrhagic) 
stroke1.

Headache is unilateral, on the side of carotid 
endarterectomy, and may involve the neck and face. The 
headache has a pulsating character and a mild intensity. 
It manifests as cluster headache-like pain occurring once 
or twice a day in attacks lasting two to three hours1.

There are three subforms of post-endarterectomy 
headache, but they are not coded separately. The first is 
the most frequent (up to 60% of cases), a diffuse, mild 
and isolated headache, which occurs in the first days 
after surgery and is a benign, self-limiting condition; 
the second (up to 38% of cases), a unilateral cluster 
headache-like pain with attacks, lasting two to three 
hours, occurring once or twice a day and resolves in 
about two weeks; and the third, unilateral pulsating and 
severe pain occurring three days after surgery. This latter 
subform is part of the rare hyperperfusion syndrome, 
often preceding a rise in blood pressure and the onset of 
seizures or neurological deficits on or about the seventh 
day. Urgent treatment is required, since these symptoms 
can herald cerebral haemorrhage1.

Some studies have shown that headache occurs 
in 38% to 62% of patients undergoing endarterectomy. 
Usually, the location of the pain is on the same side of 
the surgical procedure. It has a dull or pressure character 
and a moderate to severe intensity. In more than 50% 
of patients there is no need for treatment13,14, but when 
it is part of the hyperfusion syndrome, treatment is an 
emergency as these symptoms may indicate a brain 
hemorrhage.

Headache attributed to carotid or vertebral 
angioplasty or stenting

Carotid and vertebral angioplasty and/or stenting are 
performed to treat patients with cervical artery stenosis, 
but one-third of these patients develops headache. This 
headache is caused by the endovascular procedures of 
carotid or cervical angioplasty and / or stenting without 
arterial dissection. It develops within a week but resolves 
within a one month after angioplasty and / or stenting1.

Headache attacks usually occur within 10 minutes 
in which these procedures are performed. They are 
localized to the frontotemporal region, ipsilateral to 
the procedure, in pressure, mild intensity, and lasting a 
maximum of 10 minutes.

Studies show that carotid percutaneous transluminal 
angioplasty may cause arterial dissection, often resulting 

Acute or persistent headache attributed to craniotomy

Post-endarterectomy headache

Headache attributed to carotid or vertebral angioplasty or 

stenting

Headache attributed to cranial venous sinus stenting

Headache attributed to an intracranial endarterial procedure

Angiography headache

Post-dural puncture headache

Headache attributed to intrathecal injection

Dialysis headache

Headache attributed to radiosurgery of the brain

Post-electroconvulsive therapy headache

Table 1. Headaches attributed to diagnostic and / or 
therapeutic procedures, according to ICHD-3
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in cervical, facial or cranial pain. However, the relative 
risk of painful dilation depends on individual risk factors, 
such as a history of myocardial infarction. In addition, 
the radiation pattern of pain depends on which carotid 
segment is dilated15.

Data on carotid angioplasty headache and 
diagnostic criteria are based on few studies. Despite the 
scarcity of data, this headache seems to be relatively 
frequent. In two studies, its occurrence ranged from 39% 
to 51%15,16.

Headache attributed to cranial venous sinus 
stenting

In recent years, lateral sinus stenosis stenting has 
been used in the treatment of idiopathic intracranial 
hypertension. Suppression of stenosis may reduce 
intracranial pressure by decreasing the pressure in the 
upper longitudinal sinus. However, unilateral headache 
may be caused by the stent and on the same side of the 
cranial venous sinus stent17.

This headache devolops within one week after the 
jugular or cranial venous stent has been performed. 
Headache is ipsilateral to the stenting and it resolves 
within three months1.

In one series of 21patients stented for idiopathic 
intracranial hypertension, 10 patients exhibited ‘stent-
headaches’ differing from those experienced before 
treatment, located at the site of the stent, in the mastoid 
region, and lasting about three weeks. These “stent-
headaches” disappeared after 3 months of stenting17.

Headache attributed to an intracranial 
endarterial procedure

Some studies have shown that balloon inflation in the 
intracranial arteries during therapeutic embolization of 
intracerebral arteriovenous malformations (AVMs) cause 
pain by distension of these vessels18. Probably, mechanical 
vessel distension activates the trigeminovascular 
nociceptive system in susceptible individuals19.

It is a unilateral headache directly caused by 
intracranial endarterial procedure, ipsilateral to the 
procedure and lasting less than 24 hours. Pain was 
described as brief, sharp or localized pressure of mild to 
moderate intensity, felt ipsilaterally to the manipulated 
vessel. This headache develops within one week and 
resolves within one month after the procedure1,19.

The occurrence of this headache during 
endovascular procedures is not yet well-defined. 
There is limited information to define its frequency, 
risk factors, pathogenesis and implications for future 
pain management19. In some evaluated procedures, 
the headache occurrence attributed to an intracranial 
endoarterial procedure ranged from 10.6% to 68.0%18-21.

Angiography headache

This headache is caused by intra-arterial carotid 
or vertebral angiography. It develops during contrast 

injection or within 24 hours after angiography, lasting 
less than one hour. It disappears within 72 hours after 
angiography1.

The frequency of post angiography headache 
ranges from 30.2% to 39.1%16,22,23. Possibly a headache 
is due to irritation of the trigeminovascular system by 
contrast agents or mechanical stimuli, resulting in the 
release of vasoactive peptides24.

Post-dural puncture headache

Headache occurring within five days of a lumbar 
puncture, caused by CSF leakage through the dural 
puncture. It is usually accompanied by neck stiffness 
and / or subjective hearing symptoms and it gets worse 
when the individual takes the upright position. It remits 
spontaneously within two weeks, or after healing from 
the leak with autologous epidural lumbar patch1.

Puncture of the dura-mater occurs during diagnostic 
or therapeutic procedures, spinal anesthesia or 
inadvertently during epidural anesthesia. After puncture, 
post-dural puncture headache may appear as a common 
complication in approximately 7.5% of the patients25,26.

Headache attributed to intrathecal injection

Some drugs that act on the central nervous system 
such as analgesics, anesthetics, and antineoplastics 
are injected directly into the subarachnoid space, 
thus avoiding the blood-brain barrier. This route 
of administration is known as the subarachnoid or 
intrathecal route.

After intrathecal injection, the most common adverse 
effects are headache and low back pain27. Headache 
develops within four days of intrathecal injection and 
significantly improves within 14 days after intrathecal 
injection. Signs of meningeal irritation are present. In 
addition, headache experienced in both upright and 
recumbent postures1.

Dialysis headache

Dialysis is a therapeutic procedure used by 
patients with kidney failure, where a machine replaces 
the diseased kidney and filters the blood, eliminating 
toxic substances such as sodium, potassium, urea and 
creatinine. Frequently, patients with chronic kidney 
disease experience headache during dialysis28, whose 
pathophysiology is still unknown.

The prevalence of dialysis headache varies between 
27% and 73%28. This headache is characterized by 
developing during a hemodialysis session and resolving 
within 72 hours after the end of the dialysis session. 
Headache episodes cease altogether after successful 
kidney transplantation and termination of haemodialysis1.

Dialysis headache was described for the first time 
by Bana and Yap in 197229, but its clinical characterization 
has been detailed improvement in recent years. In 
most patients, headache is pulsatile, located in the 
frontal region, moderate to severe intensity, and may 
be accompanied by nausea and vomiting30-33. There are 
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no controlled studies on the prophylactic or abortive 
treatment of dialysis headache.

Headache attributed to radiosurgery of the 
brain

Brain radiosurgery is used in the treatment of brain 
injuries, such as arteriovenous malformations34 and 
intracranial tumors35. In some primary headaches, such 
as refractory cluster headache, brain radiosurgery may 
also be useful36. Cerebral edema is the most frequent 
complication of this procedure37,38.

More rarely, headache may appear in a patient in 
whom radiosurgery of the brain has been performed. It 
develops within seven days, but it is resolved within three 
months after radiosurgery. There have been no validation 
studies of its diagnostic criteria. Currently, it is in the 
appendix of ICHD-3 (A5.7), but it is not better accounted 
for by another ICHD-3 diagnosis1.

Studies on this new headache do not provided 
detailed descriptions of its clinical features. In some 
cases, the headache syndrome was short-lived, occurred 
more than a year after the procedure and resembled 
migraine or thunderclap headache1.

Post-electroconvulsive therapy headache

Electroconvulsive therapy (ECT) is commonly used 
in the treatment of various psychiatric disorders, such as 
severe depression, schizophrenia, and bipolar disorders. 
Headache is the main adverse effect resulting from this 
therapeutic procedure. Its incidence varies from 26% to 
85% and makes it difficult for the patient to continue with 
this treatment39.

This headache occurs when a course of 
electroconvulsive therapy (ECT) has been given in a 
headache-free patient to treat an epileptic seizure. It is 
necessary that headache has developed after ≥50% of 
ECT sessions; each headache has developed within four 
hours after ECT; and each headache has resolved within 
72 hours after ECT. There have been no validation studies 
of its diagnostic criteria. Currently, it is in the appendix 
of ICHD-3 (A7.6.3), but it is not better accounted for by 
another ICHD-3 diagnosis1.

Usually, post-ECT headache is treated with 
analgesics and / or non-steroidal anti-inflammatory 
drugs, but other optional treatments are being described. 
In some case reports, mirtazapine39 and topiramate40 
were effective.

CONCLUSION

Some secondary headaches are due to 
diagnostic and / or therapeutic procedures.

REFERENCES

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

2. Obermann M, Holle D, Naegel S, Diener HC (2011) Headache 
attributable to nonvascular intracranial disorders. Curr Pain 
Headache Rep, 15(4):314-323.

3. Rocha-Filho PA, Gherpelli JL, Siqueira JT, Rabello GD 
(2008) Post-craniotomy headache: characteristics, 
behavior and effect on quality of life in patients operated 
for treatment of supratentorial intracranial aneurysms. 
Cephalalgia, 28(1):41-48.

4. Gee JR, Ishaq Y and Vijayan N (2003) Post craniotomy 
headache. Headache, 43(3):276-278.

5. Schaller B, Baumann A (2003) Headache after removal of 
vestibular schwannoma via the retrosigmoid approach: a 
long-term follow-up study. Otolaryngol Head Neck Surgery, 
128(3):387-395.

6. Mosek AC, Dodick DW, Ebersold MJ, Swanson JW (1999) 
Headache after resection of acoustic neuroma. Headache, 
39(2):89-94.

7. Ferreira KS, Dach F, Speciali JG (2012) Scar neuromas as 
triggers for headache after craniotomy: Clinical evidence. 
Arq Neuropsiquiatr, 70(3):206-209.

8. Molnár L, Simon É, Nemes R, Fülesdi B, Molnár C (2014) 
Postcraniotomy headache. J Anesth, 28(1):102-111.

9. Levo H, Blomstedt G, Pyykkö I (2000) Vestibular 
schwannoma surgery and headache. Acta Otolaryngol 
Suppl, 543:23-25.

10. Rocha-Filho PA (2015) Post-craniotomy headache: a 
clinical view with a focus on the persistent form. Headache, 
55(5):733-738.

11. Hanson MB, Glasscock ME III, Brandes JL, Jackson CG 
(1998) Medical treatment of headache after suboccipital 
acoustic tumor removal. Laryngoscope, 108(8):1111-1114.

12. Hendler N, Cashen A, Morrison C, Long D, Holliday M (1995) 
Divalproex sodium and other medications for headache 
following craniotomy for acoustic neuroma. Headache, 
35(8):490-493.

13. Tehindrazanarivelo AD, Lutz G, PetitJean C, Bousser MG 
(1992) Headache following carotid endarterectomy: a 
prospective study. Cephalalgia, 12(6):380-382.

14. De Marinis M, Zaccaria A, Faraglia V, Fiorani P, Maira G, 
Agnoli A (1991) Post endarterectomy headache and the 
role of the oculo-sympathetic system. J Neurol Neurosurg 
Psychiatry, 54(4):314-317.

15. Munari LM, Belloni G, Moschini L, Mauro A, Pezzuoli G, Porta 
M (1994) Carotid pain during percutaneous angioplasty. 
Pathophysiology and clinical features. Cephalalgia, 
14(2):127-131.

16. Gündüz A, Göksan B, Koçer N, Karali-Savrun F (2012) 
Headache in carotid artery stenting and angiography. 
Headache, 52(4):544-549.

17. Lenck S, Vallée F, Labeyrie MA, Touitou V, Saint-Maurice 
JP, Guillonnet A, et al (2017) Stenting of the lateral sinus in 
idiopathic intracranial hypertension according to the type 
of stenosis. Neurosurgery, 80(3):393-400.

18. Nichols FT, Mawad M, Mohr JP, Hilal S, Adams RJ (1993) 
Focal headache during balloon inflation in the vertebral 
and basilar arteries. Headache, 33(2):87-89.

19. Gil-Gouveia R, Fernandes Sousa R, Lopes L, Campos J, 
Martins IP (2007) Headaches during angiography and 
endovascular procedures. J Neurol, 254(5):591-596.

20. Martins IP, Baeta E, Paiva T, Campos J, Gomes L (1993) 
Headaches during intracranial endovascular procedures: 
a possible model for vascular headache. Headache, 23(5): 
227-233.

21. Choi KS, Lee JH, Yi HJ, Chun HJ, Lee YJ, Kim DW (2014) 
Incidence and risk factors of postoperative headache 
after endovascular coil embolization of unruptured 
intracranial aneurysms. Acta Neurochir (Wien), 
156(7):1281-1287.



Clinical characteristics of headaches 

Silva-Néto RP.

197Headache Medicine, v.10, n.4, p.193-197, Out/Nov/Dez. 2019

22. Aktan Ç, Özgür Ö, Sindel T, Dora B (2017) Characteristics 
of headache during and after digital substraction 
angiography: a critical re-appraisal of the ICHD-3 criteria. 
Cephalalgia, 37(11):1074-1081.

23. Ramadan NM, Gilkey SJ, Mitchell M, Sawava KL, Mitsias P 
(1995) Post-angiography headache. Headache, 35(1):21-24.

24. Gil-Gouveia RS, Sousa RF, Lopes L, Campos J, Martins IP 
(2008) Post-angiography headaches. J Headache Pain, 
9(5):327-330.

25. Amorim JA, Gomes de Barros MV, Valenca MM (2012) Post-
dural (post-lumbar) puncture headache: risk factors and 
clinical features. Cephalalgia, (12);32:916-923.

26. Bezov D, Lipton RB, Ashina S (2010). Post-dural puncture 
headache: part I diagnosis, epidemiology, etiology and 
pathophysiology. Headache, 50(7):1144-1152.

27. Haché M, Swoboda KJ, Sethna N, Farrow-Gillespie A, 
Khandji A, Xia S et al (2016) Intrathecal injections in 
children with spinal muscular atrophy: Nusinersen Clinical 
Trial Experience. J Child Neurol, 31(7):899-906.

28. Sousa Melo E, Carrilho Aguiar F, Sampaio Rocha-Filho PA 
(2017) Dialysis headache: A narrative review. Headache, 
57(1):161-164.

29. Bana D, Yap A, Graham J (1972) Headache during 
hemodialysis. Headache, 12:1-14.

30. Antoniazzi AL, Corrado AP (2007) Dialysis headache. Curr 
Pain Headache Rep, 11:297-303.

31. Antoniazzi AL, Bigal ME, Bordini CA, Speciali JG (2003) 
Headache associated with dialysis. The IHS criteria revisited. 
Cephalalgia, 23:146-149.

32. Goksel BK, Torun D, Karaca S, Karatas M, Tan M, Sezgin N, 
et al (2006) Is low blood magnesium level associated with 
hemodialysis headache? Headache, 46:40-45.

33. Jameson MD, Wiegmann TB (1990) Principles, uses, and 
complications of hemodialysis. Med Clin North Am, 74:945-
960.

34. Roceanu A, Antochi F, Bajenaru O (2015) Symptomatic 
migraine with aura due to occipital arteriovenous 
malformation or headache attributed to arteriovenous 
malformation associated with simple partial seizures 
in an adolescent patient – case presentation. Maedica 
(Buchar), 10(4):348-351.

35. Liu Y, Xiao S, Liu M, Li G, Wang D, He J, et al (2000) 
Analysis of related factors in complications of stereotactic 
radiosurgery in intracranial tumors. Stereotact Funct 
Neurosurg, 75(2-3):129-132.

36. McClelland S, Tendulkar RD, Barnett GH, Neyman G, 
Suh JH (2006) Long-term results of radiosurgery for 
refractory cluster headache. Neurosurgery, 59(6):1258-
1262.

37. Kim JW, Chung HT, Han MH, Kim DG, Paek SH (2016) Brain 
edema after repeat gamma knife radiosurgery for a large 
arteriovenous malformation: A case report. Exp Neurobiol, 
25(4):191-196.

38. Singh VP, Kansai S, Vaishya S, Julka PK, Mehta VS 
(2000) Early complications following gamma knife 
radiosurgery for intracranial meningiomas. J Neurosurg, 
93(3):57-61.

39. Logan CJ, Stewart JT (2012) Treatment of post-
electroconvulsive therapy headache with topical methyl 
salicylate. J ECT, 28(2):17-18.

40. Li TC, Shiah IS, Sun CJ, Tzang RF, Huang KC, Lee WK 
(2011) Mirtazapine relieves post-electroconvulsive therapy 
headaches and nausea: a case series and review of the 
literature. J ECT, 27(2):165-167. 


	_GoBack

