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SubcutaneouS botulinum toxin injectionS for the treatment of 
chronically Painful PoSt-craniotomy ScarS: a caSe rePort of two 
PatientS treated SucceSSfully for more than eight yearS

Dennis D. Dykstra, MD, PhD, Carlton Kimmerle, MD, Vasilios Kountis, DO, and Tanya Baxter, PT

Recently, the use of botulinum toxin type A 
(BoNT-A) has been reported to help with neu-
ropathic pain reduction in numerous conditions, 
including painful chronic scar formation. The 
mechanism by which BoNT-A inhibits pain is 
unclear, but it appears to involve a reduction of 
peripheral pain sensitization, which indirectly 
reduces central pain sensitization. Two patients 
who underwent surgery for brain tumor resection 
developed chronic painful neuropathic postcra-
niotomy scars. Their scar pain was not relieved 
with oral pain medications or trigger point injec-
tions with steroids but was helped significantly 
with BoNT-A injections. In the first patient, over 
the past 8 years, we have gradually increased 
her scar BoNT-A dose to 150 units diluted 2:1 
with normal saline (NS) and injected the dose at 
20 sites around her scar. She now reports her 
scar pain is 80%-90% resolved with the effect 

lasting 10 to 11 weeks. She denies side effects 
at this dose. In the second patient, over 9 years, 
we gradually increased the BoNT-A dose to 175 
units diluted 2:1 with NS at 30 sites around her 
scar and in the left occipital area. She now notes 
her scar pain is 70%-75% improved from baseline 
with the effect lasting 8 to 10 weeks followed by a 
gradual reduction in benefit. She reports no side 
effects with this dose. The results of this 2-patient 
case study suggests BoNT-A (specifically ona-
botulinumtoxinA) may be helpful for patients with 
chronic postcraniotomy scar pain. Further studies 
on the dose, injection sites and timing follow-up 
injections are needed to determine treatment ef-
fectiveness for this patient population.
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Neuropathic pain is associated with an injury to the 
peripheral or central nervous system. Its presence 
can include hyperalgesia, allodynia, and hyperpathia. 
Opioids and analgesics are usually not helpful in 
the treatment of neuropathic pain patients. Other 
medications such as antidepressants and antiseizure 
medications are now used with better effect. Recently, 
the use of botulinum toxin type A (BoNT-A) has been 
reported to help with neuropathic pain reduction in 

numerous conditions such as headaches, painful 
keloids, chronic neck pain after surgical dissection, 
chronic postthoracotomy scar pain, and trigeminal 
neuralgia (1-4).
The analgesic effects of BoNT-A were initially at-

tributed to a decrease in muscle activity. However, 
further studies revealed that these analgesic effects 
occurred earlier and to a greater degree than the 
decrease in muscle activity, suggesting that BoNT- A 
may have a more complex mechanism of action on 
the pain system (5). 
We present 2 cases of successful management 

of postcraniotomy neuropathic scar formation pain 
treated with BoNT- A injections.
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caSe
The first patient is a 43-year-old woman with a 

complex medical history that includes migraine 
headaches since age 15 and a more recent left oligo-
dendroglioma diagnosis with subsequent resection, 
performed in 2004. Her headaches would occur on 
average 4 times per year without aura and include 
symptoms of nausea and photophobia. Postsurgi-
cally, she complained of ongoing left-sided head pain. 
She described the location of her postoperative head 
pain as focal, located over the surgical burr hole in 
the left parietal area. Prior to surgery, the patient had 
head pain in that generalized area; the pain level 
decreased somewhat after tumor resection. How-
ever, over the following month, the character of the 
pain changed from a pressure sensation to a more 
neuropathic pattern that she described as burning. 
The pain intensity was a constant 7 of 10 on the pain 
scale. Aggravating factors included change in weather 
patterns and cold temperatures. She was occasion-
ally awakened from sleep due to pain. Pressing on 
the scar caused increased pain and triggered her 
migraine headache symptoms. 
During the month after surgery, the patient also de-

veloped almost daily headaches and neck pain that 
lasted up to 23 hours per day. The headaches were 
similar to her previous baseline migraine headaches, 
only more intense and of longer duration.
To manage her new scar pain, we tried duloxetine, 

hydroxyzine, carbamazepine, morphine, and acet-
aminophen/oxycodone without significant success. 
We then injected her scar with one cc of 0.25% 
bupivacaine hydrochloride and 20 mg triamcinolone. 
This provided about 35%-40% relief from scar pain, 
lasting for 2 weeks, but did not change her migraine 
headache pain. Because these therapies provided 
only limited reduction in her symptoms, we adminis-
tered BoNT- A injections.
We initially utilized 25 units of BoNT- A (specifically 

onabotulinumtoxinA) diluted 2:1 with preservative-
free normal saline (NS). The toxin was injected 
subcutaneously with a 30G, one-inch needle and 
tuberculin syringe at 10 sites positioned equidistant 
around the burr hole and scar area. After 10 days, 
the patient reported a significant decrease (65%) in 
scar pain, which lasted 6 weeks. Because the patient 

continued to experience migraine headache pain, 
under electromyographic guidance we injected the 
painful areas with 75 units of BoNT-A diluted 2:1 with 
NS. The areas injected were the procerus, right and 
left, corrugator, temporalis, and frontal muscles in the 
face and scalp (50 units) and the right and left mid-
trapezius muscles in her neck (25 units).  The patient 
reported a 70% decrease in migraine headache pain, 
which lasted for 7 weeks.  
Over the past 8 years we have gradually increased 

her scar BoNT-A dose to 150 units diluted 2:1 with 
NS and injected the dose at 20 sites (Fig. 1.).  She 
now reports her scar pain is 80%-90% resolved with 
effect lasting 10 to 11 weeks. She denies side effects 
at this dose. 
Also, over the past 8 years we have gradually in-

creased her migraine headache pain dose to 50 units 
of BoNT-A diluted 2:1 with NS in her neck muscles 
(right and left trapezius, splenius capitis, and leva-
tors) and 100 units of BoNT-A diluted 2:1 in NS in her 
facial/scalp muscles. She currently reports that her 
migraine headache pain is reduced by 85%-90%, her 
migraine headache days have declined to 2-3 per 
month, and her migraine headache duration is less 
than 6 hours per incident.  
Overall, using this protocol, the patient’s postsurgical 

scar and migraine headache pain has been reduced 
by 85%-90% with an 11-week duration of effect.
The second patient is a 59-year-old woman with a 

history of left-sided head and postsurgical scar pain 
in addition to neck and shoulder girdle pain and tight-
ness since she underwent a left acoustic neuroma 
resection on April 28, 2005. In addition to postsurgical 
pain, she had profound sensorineural hearing loss in 
her left ear postsurgically. The scar pain was most 
severe at the resection site, which the patient rated 8 
of 10 on the pain scale. She described the pain quality 
as sharp/stabbing, burning, aching, throbbing, and 
pulling tightness of constant duration that radiated 
from the posterior portion of her left ear to the vertex 
of her head. Over a 3 year period she had trials of 
biofeedback, physical therapy, and acupuncture, and 
a pain management clinic managed her trigger point 
injections with steroid and anesthetic as well as C2 
root blocks without relief. Oral anticonvulsant medica-
tions gabapentin, oxcarbazepine, and topiramate as 
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well as oral pain medications oxycodone, methadone, 
and fentanyl offered little pain relief and caused side 
effects of sedation and cognitive impairment.
Initial treatment to the left occipital area and post-

surgical scar was with 50 units of BoNT-A diluted 2:1 
with NS. The toxin was injected equally in 10 sites 
subcutaneously around the scar area with a 30G, 
one-inch needle and tuberculin syringe. After 10 
days, the patient noted a significant decrease (about 
50%) in her pain for 5 weeks’ duration. Over the next 
9 years, we gradually increased the BoNT-A dose 
to 175 units diluted 2:1 with NS at 30 sites around 
her scar and in the left occipital area (Fig. 1.). She 
now notes her scar pain is 70%-75% improved from 
baseline with the effect lasting 8 to 10 weeks followed 
by a gradual reduction in benefit. She reports no side 
effects with this dose.
Because of the patient’s neck and shoulder tight-

ness and pain, under electromyographic guidance 
we also injected the bilateral rectus capitis, low 
splenius capitis, and lateral trapezius muscles with 
50 units BoNT-A diluted 2:1 with NS. This offered the 
patient 4-5 weeks of muscle spasm and pain relief (a 
reduction from 7-8 to 5 of 10 on the pain scale). Over 

the following 9 years we increased this dose to 200 
units BoNT-A diluted 1:1 with NS. This provided the 
patient 75% pain and muscle spasm relief, compared 
to baseline, for 8 to 10 weeks.
Overall, her scar, head and neck, and shoulder 

girdle pain has improved 70%-75% with an 11-week 
duration of effect.

diScuSSion
The cause of scar tissue pain is thought to be 

secondary to skin nerve injury or nerve pressure 
from scar tissue formation. Sometimes a neuroma 
may form at a damaged nerve ending. Patients with 
scar tissue pain usually complain of burning, sharp, 
stabbing, shooting pain in the scar and surrounding 
area. Postoperative scars may trigger or increase 
headaches (6).
The mechanism by which BoNT-A inhibits pain 

is unclear. Animal model research observations 
suggest that under conditions of inflammation and 
sustained pain, BoNT-A toxin exerts its peripheral 
antinociceptive effects by inhibiting the release of 
pain mediators such as glutamate, substance-P, and 
calcitonin gene-related peptide (CGRP) and inhibition 

Fig. 1.  Current Botulinum toxin type A injection sites for scar pain in:  A. Patient 1 and B. Patient 2.
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of vanilloid receptor activity.  This direct reduction of 
peripheral pain sensitization has been found to indi-
rectly reduce central pain sensitization associated 
with chronic pain (5). 
In the first case study, the patient developed scar 

pain and increased migraine headaches about one 
month after craniotomy surgery. She was first treated 
for her scar and head pain with numerous medica-
tions, which did not help, and finally with a trigger 
point injection using an anesthetic and steroid. Her 
scar pain was improved somewhat with the trigger 
point injection, but her migraine headaches were not 
helped. Only after BoNT-A was injected into the scar 
and migraine headache pain areas did she receive 
significant relief in both pain areas.
In the second case study, the patient reported scar 

and temporal head pain near the resection site almost 
immediately after surgery. In addition, she developed 

neck and shoulder girdle pain and tightness. She 
was first treated for scar and head area pain with 
BoNT-A with good results. She was then treated with 
BoNT-A for her neck and shoulder pains, again with 
good results.
In conclusion, the medical literature includes numer-

ous studies that suggest BoNT-A is helpful in treat-
ment of patients with headache pain, musculoskeletal 
pain due to muscle spasticity, and (most recently) 
various chronic pain conditions with a neuropathic 
component (1-3, 7). The results of this 2-patient case 
study suggests BoNT-A (specifically onabotulinum-
toxinA) may also be helpful for patients with chronic 
postcraniotomy scar pain. 
Further studies on the dose, injection sites, and tim-

ing of follow-up injections are needed to determine 
treatment effectiveness for this patient population.
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