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Chronic Unilateral Headache Related to Scar Neuromas
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Abstract

Postcraniotomy and posttraumatic headaches can result in scars generat-
ing local pain or referred pain following a neuropathic pattern. One hy-
pothesis is that the pain can be caused and maintained by scar neuromas, 
developed after the nerve injury during the surgical process or trauma. 
This study reports two patients with chronic unilateral headaches: the 
first one with a posttraumatic scar in the parietal region and the other 
with a postsurgical scar in the mastoid region. In both patients, the head-
ache was ipsilateral to the scar, suggesting primary headaches (trigemi-
nal autonomic cephalalgia (TAC), as hemicrania continua and chronic 
cluster headache). Pharmacological treatment for these conditions 
failed. Instead, there was complete remission of the headache with anes-
thetic blockade of scar neuromas (demonstrated by clinical examination 
in both patients). An active search for traumatic or nontraumatic scars is 
recommended in all patients with refractory unilateral headaches, and 
anesthetic blocks for scar neuromas can be effective in treating this pain.
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Introduction

Surgical treatment or traumatic injury of any location in the 
body, can result in scars generating local pain or referred pain 
following a neuropathic pattern [1, 2].

This subtype of pain was not described by the Interna-
tional Classification of Diseases 10th Revision (ICD-10); but 
in the current version (International Classification of Diseases 
11th Revision (ICD-11)), new chapters were added: chronic 
postsurgical pain (MG30.21) and chronic posttraumatic pain 
(MG30.20) [3, 4]. In both cases, the pain is localized in the 
surgical field or traumatic area, projected to the innervation 
territory or referred to a dermatome.

The best known model of postsurgical chronic pain is 

that related to the amputation of limbs (or part of them) and 
postsurgical low back chronic pain, also called “failed back 
surgery syndrome (FBSS)”, located in the surgical site or pro-
jected to the limbs [4]. About 10% to 40% (average 20%) of 
all patients undergoing low back surgery develop some form 
of chronic pain that requires additional low back surgery, pain-
related medical consultations, or other surgical interventions 
such as neuromodulation to deal with pain [1]. Chronic low 
back pain after surgery is reported as severe by 13% of patients 
after spinal stenosis and herniated disc surgery. Other types 
of postsurgical pain include thoracotomies, mastectomies, 
hysterectomies, hip and knee surgeries and amputations [4], 
followed by head and neck surgeries (more than 50% of these 
injuries are related to tooth extraction [2].

Chronic postsurgical pain can be caused and maintained 
by scar neuromas, developed 1 to 12 months after cutting the 
nerves during the surgical process [5, 6]. On the other hand, 
chronic posttraumatic pain can also arise after nerve damage 
due to pressure, crush injuries, cuts, lacerations, stretching, 
bleeding into the tissue surrounding the nerve, irritation pro-
duced by foreign material in contact with a nerve, infections, 
ischemia , by inclusion of nerves in the ligation of an artery, 
fracture of the bone canal, nerve fibers pressed by nearby struc-
tures and in fractures when the fragments are misaligned [7]. 
The pain, therefore, would be generated not only by surgical 
amputation neuromas [7]. Therefore, it is possible that some 
headaches as cervicogenic headaches, occipital neuralgia [8], 
classic trigeminal neuralgias, auriculotemporal neuralgias, su-
praorbital neuralgias, carpal tunnel syndrome, among others, 
may be other examples of posttraumatic chronic pain gener-
ated by mechanisms above. This would explain why chronic 
pain caused by surgery, trauma, and other clinical conditions 
improves with local blocks.

This study reports two patients with chronic unilateral 
headaches: the first one with a posttraumatic scar in the pari-
etal region and the other with a postsurgical scar in the mas-
toid region. In both patients, the headache was ipsilateral to the 
scar, and it was resolved after an anesthetic block.

Case Reports

Case 1

Investigations

A 34-year-old male was referred by the primary health service 
for treatment at the Headache Clinic, due to left hemicrania 
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headache for 2 years, with no improvement in the pain with 
treatments performed. The headache started with low inten-
sity and increased over months. Currently, it was a pressure 
pain, unilateral, and continuous. In addition of this continuous 
headache, he described paroxysmal episodes of pain, three to 
four times a day, stabbing, prickling or throbbing, lasting 1 
hour, with sense of restlessness and agitation during the pain, 
associated with mild nausea, without photophobia or phono-
phobia. Brain magnetic resonance imaging (MRI) was nor-
mal.

Diagnosis

Posttraumatic headache mimicking hemicrania continua, but 
there was no response to indomethacin test.

Treatment

The indomethacin was maintained for 2 months at doses be-
tween 100 to 200 mg per day, with no response. After that, 
several therapeutic approaches, pharmacological (e.g., topira-
mate, amitriptyline) and non-pharmacological, were per-
formed without any clinical improvement, during 2 years of 
follow-up. On a given day, the patient appeared with shaved 
hair (he had thick and long hair before) and there was a huge 
scar from a previous head trauma, which had occurred about 8 
months before the onset of the headache. The scar had not been 
reported in previous consultations. Examining the scar, it was 
observed small nodules measuring 1 - 2 mm, which submit-
ted to digital pressure, triggered the same lancinating, stabbing 
pain, which was followed, after minutes, by an increased pain 

(Fig. 1, nodules marked). An anesthetic block was performed, 
injecting approximately 0.1 - 0.2 mL of dexamethasone 10% 
and 0.4 mL of lidocaine 2% without vasoconstrictor, in each 
diagnosed nodule.

Follow-up and outcomes

The pain improved, with no relapse, until the return, a month 
later. The pain triggers had disappeared and finally the patient 
left the Headache Clinic.

Case 2

Investigations

A 37-year-old male was referred by the primary health service 
for treatment at the Headache Clinic, with a chronic severe 
headache, right-sided, with autonomic signs. The patient re-
ported that the headache started 2 years before. It was com-
pletely resolved in 1 - 2 months, disappeared for more than a 
year and then it relapsed. The headache was right-sided, se-
vere, excruciating and usually woke him up in the middle of 
the night. It was completely improved in 1 - 2 h, but it could 
be repeated one to three times in the same day, also occurring 
during wakefulness with the same characteristics and at the 
same time. He reported that during the attack he was very agi-
tated, with red eye, tearing and, sometimes, a runny nose. The 
pain has been persisting daily throughout this time. Clinical 
examination showed a right eye miosis and an important surgi-
cal scar from a right-sided mastoidectomy in the past. Some 
small nodules measuring 1 - 2 mm, and very painful to digital 
pressure, were present on the edges of the surgical scar. (Fig. 
2). Brain MRI was performed, which was normal.

Figure 1. Scar from a previous head trauma (case 1).

Figure 2. Scar from a right-sided mastoidectomy (case 2).
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Diagnosis

The diagnosis was postcraniotomy headache with features of 
chronic cluster headache.

Treatment

Thus, treatment for cluster headache was instituted, includ-
ing verapamil 320 mg/day (increased to 480 mg/day) and oral 
corticoid. There was no improvement with this treatment, nor 
with the combination of topiramate (150 mg/day) and mela-
tonin (10 mg at night). It was then decided to block the small 
nodules in the surgical scar with an injection of approximately 
0.1 - 0.2 mL of dexamethasone 10% and 0.4 mL of lidocaine 
2% without vasoconstrictor in each trigger point.

Follow-up and outcomes

It improved until the next follow-up (1 month), allowing the 
withdrawal of the medications gradually until the interruption. 
Three months later he returned without headache.

Discussion

Herein two case reports were described with clinical condi-
tions that suggested diagnostic criteria for primary headache 
(trigeminal autonomic cephalalgia (TAC)), one of them sug-
gesting hemicrania continua (but without indomethacin re-
sponse) and the other suggesting chronic cluster headache. 
Nevertheless, pharmacological treatment for these conditions 
failed. Instead, there was complete remission of the headache 
with anesthetic blockade of scar nodules (demonstrated by 
clinical examination in both patients), one with a posttraumatic 
scar and the other with a postsurgical scar.

We believe that both patients described in this study pre-
sented neuromas in skull scars. Neuromas can be diagnosed in 
scars by digital pressure (nodules of 1 - 2 mm at the edges of 
the scars) that trigger intense stinging pain and/or the presence 
of referred pain (burning, stabbing or continuous) in the areas 
corresponding to the peripheral distributions of the nerves. On 
examination, changes in local sensitivity (hypoesthesia, hyper-
algesia or anesthesia) can also be verified [8]. Neuromas usu-
ally present as a firm, oval, slowly growing nodule no larger 
than 2 cm. A prominent area visible in the scar may be a char-
acteristic of a neuroma [7, 8].

In this study, patients did not report pain in the scar it-
self. They reported headaches with autonomic signs, one with 
hemicrania continua phenotype and the other with cluster 
headache phenotype. This situation could be understood con-
sidering the possibility of central sensitization [9, 10]. Nocic-
eptive afferents originated in the scar, which can be clinical or 
subclinical (in these two cases subclinical), reaching the brain, 
in specific sites, would demodulate the mechanisms related to 
the pathophysiology of trigeminal autonomic headaches, trig-
gering symptoms phenotypically like the primary headaches; 

but in this case, they were secondary headaches. Once the 
nociceptive afferents in the scar neuromas were blocked, the 
headaches disappeared.

According to the International Classification of Headache 
Disorders (ICHD) [11], headache related to traumatic scar 
(first patient) would be classified as “5.2 persistent headache 
attributed to traumatic head injury”, but it did not meet all 
diagnostic criteria. It can be better classified as “Appendix 
(A5.2) persistent headache attributed to traumatic head inju-
ry”. The difference between the two proposals, one found in 
the body of the classification and the other in the appendix, is 
the time for the onset of chronic persistent headache. Appen-
dix (A5.2) admits that this time may be longer than 3 months. 
Interestingly, the initial diagnosis was possibly hemicrania 
continua, but finally there was no response to indomethacin 
test.

Furthermore, according to ICHD [11], the headache re-
lated to the surgical scar (second patient) would be classified 
as “5.6 persistent headache attributed to craniotomy”, without 
fulfilling all diagnostic criteria. Otherwise, this headache phe-
notype met criteria for chronic cluster headache (“3.1.2 chron-
ic cluster headache”). Literature review was performed, and it 
did not report posttraumatic or postcraniotomy headache with 
the phenotype of TAC.

Regarding treatment, since pharmacological treatment did 
not improve the symptoms, the option to treat our patients was 
the anesthetic block of the scar neuromas, observed by physi-
cal examination. All diagnosed neuromas were blocked. The 
response to anesthetic block was described before and it can 
explain the decision for this conduct [12-14].

Previous literature described pharmacological treatment 
for neuromas, including N-methyl-D-aspartate (NMDA) re-
ceptor antagonists, opioids, anticonvulsants, antidepressants, 
local anesthetics, and calcitonin, which act by inhibiting pain 
signaling pathways and central and peripheral sensitization. 
For patients who develop pain that is refractory to pharmaco-
logical treatment, alternative intervention is described, such as 
cryotherapy and spinal cord stimulation, but they are ineffec-
tive and may cause undesirable consequences.

Finally, for patients with intractable painful neuromas, 
surgery may be the best choice. In general, capping the nerve 
end or covering it with muscle or bone flaps is strongly rec-
ommended for all patients with painful neuromas, as this ap-
proach not only reduces mechanical stimulation, but also iso-
lates the skin and scar tissue from the neuroma, thus avoiding 
pain. Another effective treatment includes ligation and restora-
tion of nerve continuity. These cases could be treated surgi-
cally from the beginning and the period of patient suffering 
can be shortened.

On the other hand, postcraniotomy headache can also be 
treated with sub-anesthetic ketamine infusion or surgical site 
injection with local anesthetics, corticosteroids, or botulinum 
toxin [15, 16].

The treatment proposed in this study was the anesthetic 
injection of all neuromas identified in the scars, due to our 
team experience with this treatment [14]. Although numerous 
treatments have been proposed for painful neuromas, includ-
ing prevention techniques, non-surgical treatment, and surgi-
cal treatment, none of them are universally accepted and they 
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usually provide incomplete pain relief, inducing side effects. 
This reflects the frustrating clinical prognosis and high failure 
rates of all these treatment methods [13].

A previous study was published by our team, describing 
postsurgical unilateral headaches [14]. Four patients were de-
scribed (one had a benign brain tumor, two had intracranial an-
eurysm surgery and one had temporal lobectomy for epilepsy). 
All of them presented hemicrania after a variable time interval 
(from 1 month to 9 years). Migraine-like and trigeminal-au-
tonomic symptoms (without criteria for TAC) related to scar 
neuromas were described.

The limitation of this study was the short follow-up time 
of the patients. As our university hospital is considered by the 
population to be the last hope for unresolved problems else-
where, if patients did not return for a long time, after neuroma 
treatment for follow-up visits, our conclusion is that the treat-
ment was successful. However, a long-term follow-up would 
be suitable for these patients.

Conclusions

Chronic posttraumatic and postcraniotomy headache treatment 
can be a challenge in clinical practice. One hypothesis is that 
the pain can be caused and maintained by scar neuromas. Oth-
erwise, an active search for traumatic or nontraumatic scars is 
recommended in all patients with refractory unilateral head-
aches, and anesthetic blocks for scar neuromas can be effective 
in treating this pain.

Learning points

The most important conclusions related to this study can be 
summarized here: 1) Persistent unilateral headaches, with spe-
cific or unspecific characteristics, may be secondary to trauma 
or surgery; 2) An active search for traumatic or nontraumatic 
scars (from herpes zoster, for example) is recommended in all 
patients with refractory unilateral headaches; 3) The time in-
terval between the trauma and the onset of chronic pain may 
be longer than accepted in ICHD; 4) Anesthetic blocks for scar 
neuromas can be effective in treating posttraumatic and post-
surgical headaches.
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