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Abstract

Neuropathic pain is chronic pain generated by disorders
of the peripheral and central nervous system, includ-
ing skull base tumours. A skull base tumour can be any
type of tumour that forms in the skull base, and this
includes vestibular schwannomas which arise from the
sheath of the inner ear vestibulocochlear nerve (eighth
cranial nerve). Growth of the tumour, surgical resec-
tion, and/or stereotactic radiotherapy may result in
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compression and/or irritation of the fifth cranial nerve
(trigeminal nerve) resulting in facial pain and/or numb-
ness. Non-trigeminal afferent input may contribute to
the wide constellation of symptoms seen in orofacial
pain patients. The purpose of this report was to de-
velop a decision tool to guide the recognition and treat-
ment of neuropathic pain in this specialized population.
Recommendations for treatment are based on evidence
presented in Canadian and international neuropathic
treatment guidelines. Algorithms are included for as-
sessment and treatment of adult patients with agents
that are recognized to have analgesic efficacy within
the broad context of neuropathic pain.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The complexity of managing trigeminal neu-
ralgia and neuropathic pain conditions among patients
with skull base tumors requires a simple albeit com-
prehensive treatment algorithm that can be employed
effectively by general practitioners, surgeons and other
primary care prescribers in acute care or ambulatory
clinical settings. We describe a simple treatment algo-
rithm formulated on recommended best practice and
based on clinical experience. It is intended to guide
treatment, facilitate management and evaluation of out-
come data (self-reported pain, quality of life measures)
to elucidate the use of standardized approaches to pain
management in patients with skull base etiology.

Hebb ALO, Sawynok J, Bance M, Walling S, Chisholm K, Mor-
ris DP. Pharmacological management of neuropathic pain in
patients with vestibular schwannomas: Experience of the Atlantic
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INTRODUCTION

This report considers pharmacological approaches to
be used within the skull base tumour health community.
Its intent is to offer assistance in treating patients who
present with neuropathic pain (NP) in the context of
orofacial, head and neck pain, including trigeminal neu-
ralgia (TN), which is the most common craniofacial pain
syndrome that is neuropathic in origin. The impetus for
assembling the information stems from the experiences
of practitioners within an interdisciplinary clinic who
consistently rely on formularies and consultation with
colleagues for advice in treating neuralgia and NP. The
document offers suggested algorithms for assessment
and treatment of patients with agents that are recognized
to have analgesic efficacy within the broader context of
NP. It makes the distinction between generalized NP
and NP due to skull base tumours affecting the head,
neck, face and glossopharyngeal region[2’3j, but also trec-
ognizes commonalities in mechanisms underlying various
forms of NP,

The Atlantic Lateral Skull Base Clinic

Vestibular schwannomas (VS) ate slow growing, benign
neoplasms that may be life threatening due to compres-
sion of central structures. Extra-axial tumours arising
from the Schwann cell sheath of the vestibular or cochle-
ar nerve (8" cranial nerve) are referred to as acoustic neu-
romas ot, more appropriately, VS. Clinical diagnosis of
a VS suggests an incidence of 0.7-1 per 100000 people,
although incidental (ze., non-clinically relevant) discovery
of VS suggests an incidence as high as 2 per 10000 peo-
plew. In some cases, VS are associated with NP and TN,
often secondary to tumour compression or stereotactic
radiation treatment affecting cranial nerves within the
cerebellopontine angle (CPA).

The Atlantic Lateral Skull Base Clinic provides coot-
dinated care through Neurootology (Division of Oto-
laryngology), Neurosurgery and the Stereotactic Radio-
therapy Group to patients with unilateral or bilateral VS,
other CPA tumours, as well as lesions of the petrous apex
and jugular foramen. This program is unique in Canada,
offering a single centre, multidisciplinary approach for
lateral skull base lesions. The Atlantic Lateral Skull Base
Clinic serves a population of more than 2 million people
in a catchment area that includes Newfoundland, Prince
Edward Island, New Brunswick and Nova Scotia’. Treat-
ment options for skull base tumours include monitoring
clinical progression, surgery, stereotactic radiation therapy
(SRT), balance and hearing rehabilitation. An interdisci-
plinary clinic provides an ideal environment in which to
identify and intervene in the treatment and management
of NP affecting the head and neck region. The focus
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of this work is on clinical experiences within our clinic.
With low incidence, it will be very unlikely there will ever
be randomized clinical trials that provide direct guidance
for pain management in patients with VS. In that event,
one must rely on extrapolation, and what we report is
implementation of that approach and what it looks like
in clinic.

Disease background

NP is a chronic pain state that is initiated by peripheral
and central nervous system injury caused by trauma, in-
flammation, infection or metabolic disease, and includes
conditions such as distal polyneuropathy due to diabetes
[diabetic neuropathy (DN)] and post-herpetic neuralgia
(PHN)". The Canadian Pain Society (CPS) estimates
(based on 8.2% chronic NP prevalence in the general
population) that 1 million Canadians live with NP*,
Neuropathic pain interferes with activities of daily living
and work performance, impairs mood, decreases qual-
ity of living and generates three-fold increases in health
care costs relative to matched controls”. NP conditions
involve spontaneous (paroxysmal or ongoing) and stim-
ulus-evoked (e.g., mechanical and thermal) symptoms;
continuous or intermittent spontaneous pain is frequently
described as burning, stabbing, shooting or shock-like;
stimulus-evoked pain includes allodynia (pain in response
to non-painful stimulation, extreme sensitivity to touch)
and hyperalgesia (enhanced response to painful stimuli);
NP can also involve tingling and numbness*”.

TN involves irritation or compression of the 5" cra-
nial nerve (trigeminal nerve), which evokes paroxysmal
episodic stabbing pain of the facial area. Classically, pain
1s described as a sharp, shooting, electric shock-like, uni-
lateral pain with acute onset and termination in distribu-
tion of the trigeminal nerve; this usually involves the V2
(maxillary) and V3 (mandibular) divisions but is rare in
the V1 (ocular) division"”. TN has an incidence of 4-28
per 100000 person years'"'"?. Tt can arise due to vascular
alterations, non-vascular lesions, or tumours and other
skull base abnormalities which exert pressure on the
trigeminal nerve located in the CPA. Trigeminal NP is
more continuous, and is characterized as burning, aching,
throbbingm. VS, ot acoustic neuromas, are the most fre-
quent CPA tumour to cause TN-like symptomsmj. Non-
trigeminal nociceptive input, concurrent with induced
masticatory responses (ze., hypoglossal, spinal accessory,
facial, glossopharyngeal and vagal motor centers), may
contribute to the wide constellation of symptoms seen
in orofacial pain patientsm]. The distinction between TN
and trigeminal NP is important, as there are different
treatment recommendations for each™",

Current algorithms

Treatment guidelines and decision rules improve patient
outcomes. Recent literature providing strategies for the
treatment of NP include the consensus statement and
guidelines from the CPS". as well as the Neuropathic
Pain Special Interest Group of the International Associa-
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tion for the Study of Pain™'". Tt needs to be emphasized
that most recommendations have been derived from
studies on PHN and DN. The European Federation of
Neurological Societies (EFNS) Task Force included an
approach to the management of NP pain associated with
damage to the trigeminal nerve'”.

There remains a paucity of information on how to
assess, diagnose and treat pain in patients with VS or
other skull base tumours, pain that appears to be of
neuropathic origin and typically resides within the head,
face, neck and glossopharyngeal area. In order to provide
guidance relating to this specialized patient population,
we constructed an algorithm for NP and craniofacial
pain, including TN, based on Canadian contemporary
standards of care and existing NP treatment algorithms.
Recommendations consider pharmaceutical agents with
evidence of efficacy in neuropathic pain, patient tolera-
bility of the dose range expected to be needed, and actual
therapeutic efficacy observed within our clinical practice.
To date, there has not been a published tool that pro-
vides a clearly-defined algorithm for the assessment and
treatment of NP in patients with skull base tumours. It
is intended that this report provides guidance to primary
care practitioners treating NP in patients with skull base
tumours, using specific drugs or combinations of drugs,
to improve outcomes in clinical practice with respect to
patient self-reports of pain and quality of life.

CHARACTERIZATION OF PAIN
ASSOCIATED WITH SKULL BASE
TUMOURS

Skull base tumours involve the proliferation of abnot-
mal cells in the part of the brain that meets the base of
the skull. Symptoms of skull base tumours may include
twitching, paralysis or facial pain. Craniofacial NP dis-
orders include neuropathies, neuromas and neuralgias.
Although significant interpractitioner and institutional
variability exists, facial neuropathy and trigeminal nerve
disturbances are relatively uncommon in comparison
with unilateral hearing loss, tinnitus and vertigo or even
idiopathic headache™". Even if uncommon, when a pa-
tient presents with what appears to be NP, the origin of
the pain and appropriate treatment actions may be more
difficult to determine than the existence of pain. At the
very least, the challenge is to identify where the pain is
coming from and to distinguish it from idiopathic head-
aches. Headaches are present in 50%-60% of patients
with unilateral VS at the time of diagnosis”’zo]. Clinically,
headaches that are unresponsive to over-the-counter
analgesics may be a subtle cue that the pain originates
from compression of the cranial nerves by the tumour®".
It has been reported that 3% to 45% of patients with
CPA VS experience facial paresis, facial neuropathy and
trigeminal nerve disturbances (hypoesthesia, paresthesia,
and neuralgia) due to compression by the tumour on the

. 1522 2
1p511aterall *and less commonly, on contralateral™ cra-
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nial nerves; up to 93% are at risk secondary to irradiation
treatment”* ",

The incidence of pain following SRT treatment is
common. It has been estimated that 93% of lesions treat-
ed with SRT leave the patient at risk of radiation-induced
TN, Other centers report that trigeminal symptoms
occur in = 3% of patients whose tumours approach the
level of the trigeminal nerve'™. It is also important to
distinguish NP from pain associated with hydrocepha-
lus which may occur following tumour irradiation”. As
such, patients presenting with pain should be referred for
a magnetic resonance imaging (MRI) or computerized
tomography scan. It is evident, given the diversity of pain
mechanisms and individual patient responses that no
single drug works for all NP states. In this respect, suc-
cessful management of pain syndromes first necessitates
accurate assessment.

PHARMACOLOGICAL MANAGEMENT OF
NEUROPATHIC PAIN

Assessment of pain and associated symptoms is neces-
sary for diagnosis and management of NP. The self-
report version of the Leeds Assessment of Neuropathic
Symptoms and Signs scale and the French Neuropathic
Pain Group clinician-administered questionnaire called
DN4 may be used, based on their high sensitivity and se-
lectivity!"**". The use of these tools is meant to comple-
ment but not replace clinical judgment.

Current treatment guidelines provide an evidence-
based approach to the treatment of NP. Treatment guide-
lines have been developed based on data collected from
randomized controlled clinical trials of anticonvulsants
(carbamazepine, oxcarbazepine), tricyclic antidepressants
(TCAs) (amitriptyline, nortriptyline), serotonin-norepi-
nephrine reuptake inhibitors (SNRIs) (duloxetine, venla-
faxine), calcium channel ligands (gabapentin, pregabalin),
local anesthetics (5% lidocaine patch), opioids (morphine,
methadone) and opioid-like hybrid drugs (tramadol)*'".
It should be mentioned that if the 5% lidocaine patch is
unavailable, a lidocaine gel formulation or compounded
cream may be substituted, although limited efficacy in
non-post-herpetic pain has been reported™. A general
overview of our suggested algorithm for the manage-
ment of NP in our clinic is presented in Figures 1 and 2.

The algorithms presented below are based on pub-
lished clinical guidelines to simplify the management
and evaluation of NP in patients with lateral skull base
tumours. Suggested first, second and third line agents
[determined by efficacy, indicated by number-needed-to-
treat (NNT), and patient tolerability as indicated by num-
ber-needed-to-harm (NNH), or side-effects] are listed in
Figure 3. NNT and NNH vary according to the etiology
of the pain and reference consulted”"*”. Algorithms for
individual pharmacological agents include initial starting
doses, titration doses, temporal intervals and maximal
dosing schedules™. In addition, TCAs, SNRIs, gabapen-
tinoids, opioid analgesics and tramadol must all be used
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Assess pain and establish a diagnosis of NP employing screening tests

Identify relevant comorbidities that may be relieved or exacerbated by pharmacological therapy

‘ Take a thorough medication history. Initiate pharmacological treatment

the other first line agents to treatment

switch to an alternative first-line agent

Reassess pain and health-related quality of life in 4 wk (PTSS)

If substantial pain relief (pain < 3/10 on subjective pain rating scale (0 = no pain, 10 = worst pain
experienced) and tolerable side effects continue treatment

If partial pain relief (pain remains = 4/10) after an adequate trial and tolerable side effects, add one of

If no or inadequate pain relief (< 30% reduction from baseline) at target dosage and an adequate trial,

‘ If trials of first line agents fail, consider 2™ and 3" line agents alone or in sequential combination ‘

‘ If treatment not effective, try new combination medications and/or refer to pain clinic

Figure 1 Assessment and management of neuropathic pain. NP: Neuropathic pain; PTSS: Pain treatment satisfaction scale.

Initiate first-line drug monotherapy
For TN: carbamazepine

For NP: TCA, SNRI, Ca** channel modulator

Ineffective or
not tolerated

Partial treatment

response

Switch to alternative 1%-line
drug as monotherapy

Consider adding another 1* line drug
or combining with 2™ line agent

Ineffective or
not tolerated

Partial treatment
response

Initiate monotherapy with 2™ or 3" line agents ‘

‘ Consider adding tramadol or opioid analgesic

Ineffective
or not tolerated

Refer patient to pain specialty clinic for consideration of
interventional treatments and pain rehabilitation programs

Figure 2 Management of neuropathic pain or trigeminal neuralgia in the Atlantic Lateral Skull Base Clinic. NP: Neuropathic pain; TN: Trigeminal neuralgia;

SNRI: Serotonin-norepinephrine reuptake inhibitor.

with caution in eldetly patients because of the risk of
falls and cognitive impairment'™'’. Recommendations
are also made regarding the duration of adequate trials
at maximum tolerated dosages to evaluate the impact on
self-reported pain.

Initial and subsequent agents

For management of classical TN (characterized by parox-
ysmal, unilateral pain), carbamazepine is the first choice,
but otherwise it is not used; this agent has a NNT around
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1.9 with virtually complete pain relief™'"***" (Table 1).
Oxcarbazepine can, and should, be substituted for car-
bamazepine if there is an unacceptable side effect pro-
file""*** (Table 1).

For management of NP, there are several TCAs avail-
able, but amitriptyline and nortriptyline are commonly
used, and exhibit NNT values of 1.3-3.6">""; NNH
values are 3-6 for minor, and 14-28 for major, harm.
The analgesic properties of TCAs are independent of
their antidepressant effects, and several mechanisms, in
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Table 1 Summary of drugs used for management of trigeminal neuralgia and neuropathic pain

Drug Action Dosing Common side effects’

CBZ Blocks Na* and Ca”" channels 300-1000 mg; 100 mg BID initially, increase by Drowsiness, ataxia, headaches, nausea, vomiting,
200 mg weekly constipation, blurred vision, rash
Adequate trial 8-12 wk, Drug interactions
2 wk at maximal dose Taper doses when discontinuing

OXC Keto derivative of CBZ, same  Equivalent efficacy to CBZ; 300-2400 mg; Improved tolerability compared to CBZ

actions

TCAs or tricyclic Block NA and 5-HT reuptake,

antidepressants: block Na' channels, interact

nortriptyline, with several neurotransmitter

amitriptyline systems

SNRIs or Similar actions to TCAs, but

serotonin- fewer interactions with

noradrenaline receptor systems

reuptake

inhibitors:

Duloxetine,

Venlafaxine

Gabapentin Ca”" channel modulator

Pregabalin Ca® channel modulator

Tramadol Inhibits NA and 5-HT
reuptake, binds opioid
receptors

Morphine Interacts with mu opioid

receptors in spinal cord and
brain, regulates synaptic
activity in pain pathways

300 mg BID initially, increase by 600 mg
weekly

Adequate trial 8-12 wk, 2 wk at

maximal dose

Nortriptyline 10 mg (elderly) or 25 mg
(adult) at bedtime; increase dose by 10 or
25 mg every 3-7 d; up to 75-100 mg daily
Adequate trial 6-8 wk, 2 wk at maximal dose
Anmitriptyline doses similar

Duloxetine: 60 mg/ d, increase to

120 mg after 1 wk

Venlafaxine: 75 mg/d, increase to

225 mg over 3 wk

Adequate trial 4-6 wk, 2 wk at
maximum dose

100-300 mg TID, increase dose every
1-7 d; maximum dose 3600 mg daily
Adequate trial 3-8 wk titration,

2-8 wk at maximal dose

50 mg OD or 25 mg BID, double dose
each week; maximum daily dose 600 mg
Adequate trial is 4 wk at maximal dose

50 mg BID, increase by 50-100 mg daily in
divided doses over 3-7 d as tolerated; 400 mg
is maximum dose (300 mg in elderly)
Adequate trial is 4 wk at maximum dose
10-15 mg q4h or prn (equianalgesic doses

for other opioids); after 1-2 wk, convert to
long-acting opioid

(e.g., CR hydromorphone)

Titration allows for dose escalation
Adequate trial is 4-6 wk

Vertigo, fatigue, dizziness, nausea, hyponatraemia in
high doses

No major drug interactions

Taper doses when discontinuing

Nortriptyline is better tolerated than amitriptyline
Dry mouth, constipation, blurred vision, sedation,
orthostatic hypotension

Taper doses when discontinuing

Headache, nausea, dry mouth, sleepiness, fatigue,
constipation, dizziness, decreased appetite, and
increased sweating. Taper doses when discontinuing
Drowsiness, dizziness, weakness, feeling nervous,
tinnitus, increased sweating, blurred vision, dry
mouth, changes in appetite or weight, facial flushing,
mild nausea, constipation, sexual side-effects

Taper doses over 7-10 d when discontinuing
Dizziness, sedation, weight gain, weakness, tiredness,
nausea, diarrhea, constipation, blurred vision,
headache, breast swelling, dry mouth, fatigue,
myalgia, loss of balance or coordination

Taper doses when discontinuing

Dizziness, drowsiness, loss of balance or coordination,
problems with memory or concentration, anxiety,
depersonalization, hypertonia, hypesthesia,
decreased libido, nystagmus, paresthesia, twitching,
breast swelling, tremors, dry mouth, constipation
Taper doses when discontinuing (minimum of one
week)

Dizziness, spinning sensation, constipation, upset
stomach, headache, drowsiness, feeling nervous or
anxious

Sedation, pruritus, constipation, diarrhea, weight
loss, nausea, vomiting, stomach pain, loss of appetite,
flushing (warmth, redness, tingling), headache,
dizziness, spinning sensation, memory problems,
sleep problems (insomnia), strange dreams

Taper doses when discontinuing

'These are not a complete list of side effects and others may occur. CBZ: Carbamazepine; 5-HT: Serotonin; NA: Noradrenaline; OXC: Oxcarbazepine; q4h:

Every four hours; BID: Twice a day; TCA: Tricyclic antidepressant; SNRI: Serotonin-norepinephrine reuptake inhibitors; prn: Pro re nata; TID: Three times a

day; OD: Once daily; CR: Continuous release.

3“ line

Tramadol

Subsequent Opioid analgesics

Alternate 1% or 2™ line

Initial
agents

Carbamazepine (TN only)
TCAs, SNRIs,
gabapentin, pregabalin
Topical lidocaine (focal)

Note: Prescribers should be aware of

drug blood level and toxicity monitoring
protocols, pharmacokinetic and
pharmacodynamic properties of drugs, and
side effects and drug interactions

Figure 3 Treatment algorithm for trigeminal neuralgia or neuropathic
craniofacial pain. TN: Trigeminal neuralgia; SNRIs: Serotonin-norepinephrine
reuptake inhibitors; TCA: Tricyclic antidepressant.
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addition to blockage of serotonin and norepinephrine
reuptake, are involved in their actions™. It should be
emphasized that caution must be employed with the use
of TCAs in older patients because of anticholinergic
adverse effects, sedation, risk of falls, and risk of cardiac
toxicity. Nortriptyline, a metabolite of amitriptyline with
similar pharmacological effectiveness reflected in similar
NNT values”™, has a lower incidence of adverse ef-
fects compared to amitriptyline™*!. The lowest effective
dose of TCA should be used in NP patients, avoiding
patients with ischemic heart disease or increased risk
of cardiac death!™ (Table 1). Where available, lidocaine
medicated plaster NNT = 4.4, NNH = 29), a topical
formulation, can be considered first-line treatment if the
pain is focal and there ate tolerability issues for oral for-
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mulations" ",

The EFNS and Neuropathic Pain Special Interest
Group (NeuPSIG) recommend the two SNRIs, duloxetine
and venlafaxine, as first-line options, while Canadian guide-
lines consider these second-line options for treatment of
NP. Duloxetine (NNT = 5-6; NNH = 7-9 minor, 13-15
major) has primarily been examined in DN, while venlafax-
ine NNT = 3-5, NNH = 7-9 minor, 16 major) has been
examined in a broader range of NP conditions” " (Table
1). Venlafaxine may be employed in combination with ga-
bapentin to increase its efficacy! ™",

The Consensus Statement and Guidelines from the
Canadian Pain Society list gabapentin and pregabalin as
first-line agents in the treatment of NP, Most of the
literature and guidelines for NP are based on PHN and
DN and may not be applicable to all NP conditions™"”,
Gabapentin NNT = 4.1-6.4, NNH = 3.7) and pregaba-
lin (NNT = 3.3-6.0, NNH = 3.7-8.8) (Table 1)**"* can
be considered as first- or second-line agents for manage-
ment of orofacial NP associated with skull base tumouts.
The EFNS Task Force has identified the usefulness of
combination therapy, including TCA-gabapentin for the
management of NP and TN (Figure 2).

Gabapentin and pregabalin decrease the release
of several neurotransmitters involved in pain through
binding to the @2-8 subunit of voltage-gated calcium
channels, synaptic y-aminobutyric acid modulation and
synaptogenesisw. Side effects of gabapentin include dry
mouth, dizziness, gastrointestinal disturbances and cogni-
tive impairment. There is some evidence that the efficacy
of gabapentin is increased in painful DN, when com-
PL¥I - Combination of
gabapentin with nortriptyline was superior to either drug

bined with venlafaxine or morphine

alone, and combination of gabapentin with opioids has
shown increased efficacy for the treatment of TN and

NP (Figure 2).

Third-line agents

Tramadol, a hybrid drug with SNRI and p-opioid agonist
properties, has a NNT = 3.4-4.9, and a NNH = 7.7; it
should not be combined with TCAs due to increased risk
of serotonin syndrome”™”" (Table 1). Opioids are gener-
ally safe if titrated slowly™. While there is some evidence
to support opioids in NP> opioids as primary
therapy are not always effective, and combination therapy
may be needed”"***. The analgesic efficacy of a combi-
nation of morphine and gabapentin was increased com-
pared to each individual agent in patients with PHN and
painful DN; however, while the maximal tolerated doses
were lower in combination therapy, there was report of
increased adverse effects"”.

There are many liabilities and controversies surround-
ing the use of opioids in those with chronic non-cancer
pain[zg’%]. For treating NP with opioids we follow recom-
mendations of the 2010 National Opioid Use Guideline
Groupm]; referral to a chronic pain service is indicated
when combination therapies involve primary and adju-
vant treatment beyond the common agents listed.

Baishidenge ~ WJP | www.wjgnet.com

29

Other agents

Although beyond the scope of this document and better
reserved for pain specialty clinics, interventional proce-
dures, compounded drugs (such as carbamazepine, gaba-
pentin, antidepressants, lidocaine) delivered as topical for-
mulations for the orofacial region[m, invasive techniques
(may include intravenous lidocaine)” or intradermal
botulinum toxin'"
series reports and a controlled study support the efficacy
and safety of botulinum toxin for TN, Future treat-
ment guidelines will position these options within current
schemes.

may be considered. Several recent case

CASE EXAMPLES

Two case examples of the presentation and treatment of
neuropathic pain resulting from VS are outlined below.

Case 1

Presentation and diagnosis: RG, a 72-year-old retired fire-
man, presented to the Atlantic Lateral Skull Base Clinic in
August 2010 with progressive right-sided hearing loss and
tinnitus over 1-2 years with a new presentation of numb-
ness and tingling on the right side of his face including
the tip of his tongue. MRI revealed a right-sided cerebel-
lar pontine angle tumour (25 mm X 27 mm) in the axial
plane with mass effect on the brainstem consistent with
a vestibular schwannoma/acoustic neuroma. RG opted
for stereotactic radiation therapy (SRT) over surgery or a
more conservative “wait and scan” approach.

Symptoms prior to treatment: In December 2010,
prior to SRT therapy, lidocaine hydrochloride swish and
spit was ineffective in controlling symptoms. In Janu-
ary 2011, he reported exacerbation of symptoms on the
right side of his face, dysesthesia rather than numbness,
constant burning involving the tip of the tongue and the
bottom of the tongue on the right hand side; symptoms
were exacerbated by eating. He had lost 30 pounds due
to decreased food intake. Pregabalin 75 mg twice a day
and dexamethasone 4 mg every morning with breakfast
was prescribed. Over the next month, pregabalin was
increased to 150 mg twice a day as he noted some early
improvement. The pregabalin dose was again increased
to 300 mg and RG gained 3 pounds.

Treatment and follow up: SRT began in February
2011. RG noticed an immediate improvement in his tin-
nitus. In March 2011, gabapentin replaced pregabalin
and was increased to 1800 mg/d while dexamethasone
weaning began. RG experienced hypotension in response
to the increase in gabapentin and the dose was decreased
to 300 mg three times a day. SRT was completed in April
2011. At this time, RG reported increased facial pain, so
gabapentin was increased to 1200 and then 1500 mg/d.
RG was not reporting any relief from symptoms, and
numbness and right-sided trigeminal neuralgia persisted.
In October 2011, he was weaned off gabapentin, and
amitriptyline was prescribed for facial pain 10 mg every
night, and increased to 20 mg after 1 wk. In November
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2011, he reported side effects which included sleepiness
and nausea. His family doctor changed the prescription
to nortriptyline 10 mg for 5 d, then 20 mg/d for 5 d, and
then 30 mg/d, with a plan to increase this again in the
next 5 d to 50 mg/d, his current dose in February 2012.
He has improved facial pain and reports improvements in
eating and tasting food. He still has some paresthesia and
dysesthesia in the right side of his face in the trigeminal
distribution in all 3 branches. His vestibular schwannoma

has shrunk by 0.5 cm.

Case 2

Presentation and diagnosis: DB aged 71, presented to the
Atlantic Lateral Skull Base Clinic in March 2008 report-
ing a recent history of loud noises prompting headaches.
She subsequently had an audiogram which showed slight
decrease in useful heatring on the right side compared to
the left. An MRI (November 2007) revealed a small right-
sided acoustic neuroma (18 mm X 9 mm in the axial
plane). General ears, nose and throat exam was normal,
other than the slight decrease in useful hearing; no tinnitus
or vertigo was reported. The Unterberger stepping test
revealed a moderate pulling to the right; cerebellar and
oculomotor function was normal. Her facial nerve was
completely normal with no facial weakness, facial twitch-
ing or facial numbness. She remained stable for a year.

Symptoms prior to treatment: In July 2009, her hear-
ing deteriorated, to 60% of normal, and she was experi-
encing disequilibrium. MRI revealed slight growth in the
neuroma (20 mm in longest dimension, 13 mm perpen-
dicular to the petrous apex). A subsequent MRI in No-
vember 2009 showed further growth (20 mm X 15 mm).

Treatment and follow up: DB was referred for SRT,
and this was completed June 2010. MRI in January 2011
revealed central cystic changes in tumour composition
consistent with SRT. DB reported no new clinical symp-
toms other than further decrease in hearing on the right
side.

In March 2011, new neurological symptoms emerged.
Initially she described the right side of her tongue as
heavy. She began to have some right-sided painful sec-
ondary patesthesia on her face in cheek area, upper and
lower lips and tongue [maxillary (V2) and mandibular
(V3) divisions of the trigeminal nerve] that she describes
as a persistent burning sensation that is made worse by
eating, She also described discomfort in her right eye and
right-sided facial twitching. MRI in March 2011 showed
swelling of the tumour in the right CPA consistent with
SRT-induced changes. She was started on gabapentin 300
mg once daily for one week, increasing the dose to twice
daily the second week, and thrice daily for the third week
if tolerated.

In November of 2011 she returned. Gabapentin 300
mg once daily reduced her symptoms; however, it was as-
sociated with intolerable constipation and myalgia in the
upper arms. She was weaned off gabapentin and her con-
stipation and myalgia dissipated. The right-sided acoustic
neuroma had further decreased in size, approximately 18
mm X 12 mm (May 2013) compared to 22 mm X 16 mm
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(April 2012), yet she continued to experience persistent
chronic orofacial pain. While it is possible that DB would
be refractory to other pharmacologic interventions, she
has declined further interventions, despite the pain and
effect on her quality of life.

CONCLUSION

The present report describes evidence for application
of pain management strategies in patients with VS. A
decision tool and treatment algorithm is presented to fa-
cilitate evaluation and management of patients with NP
resulting from skull base disorders. A pharmacological
algorithm, with primary and adjuvant treatment, sum-
marizes pharmaceutical choice and management of NP
and TN in patients with VS and can be made available
in the clinic for quick review by the treating physicians.
This instrument is intended to guide treatment of neu-
ropathic/trigeminal pain in patients in acute care or am-
bulatory clinical settings. Essential to the comprehensive
management of patients is evaluation of the effects of
the intervention on quality-of-life and patient satisfac-
tion with pain management. Patient satisfaction with
pain management, using the Pain Treatment Satisfaction
Scale®™, as well as the American Pain Society Satisfaction
Survey, was influenced by effectiveness of medication on
pain severity, independent of initial pain intensity, and by
communication™, Comparison of outcome data (self-
reported pain and quality of life) will elucidate the use
of standardized approaches to managing pain among
patients with specific skull base etiology. The purpose of
the present treatment algorithm was to develop a com-

mon scheme that may be utilized by beginning practitio-
ners for treating this relatively uncommon, but clinically
challenging, condition.

REFERENCES

1 Baron R, Binder A, Wasner G. Neuropathic pain: diagnosis,
pathophysiological mechanisms, and treatment. Lancet Neu-
rol 2010; 9: 807-819 [PMID: 20650402 DOI: 10.1016/S1474-442
2(10)70143-5]

2 Elias WJ, Burchiel KJ. Trigeminal neuralgia and other neuro-
pathic pain syndromes of the head and face. Curr Pain Head-
ache Rep 2002; 6: 115-124 [PMID: 11872182 DOI: 10.1007/s119
16-002-0007-8]

3 Zakrzewska JM. Diagnosis and differential diagnosis of tri-
geminal neuralgia. Clin | Pain 2002; 18: 14-21 [PMID: 11803298
DOI: 10.1097 /00002508-200201000-00003]

4  Kutz JW. Acoustic neuroma. 2011. Available from: URL:
http: / /emedicine. medscape.com/ article/882876-overview

5  Statistics Canada. Canada’s population estimates. 2011. Av-
ailable from: URL: http: //www.statcan.gc.ca/ daily-quotidi-
en/100929/t100929b3-eng.htm

6 Moulin DE, Clark AJ, Gilron I, Ware MA, Watson CP, Sessle
BJ, Coderre T, Morley-Forster PK, Stinson ], Boulanger A,
Peng P, Finley GA, Taenzer P, Squire P, Dion D, Cholkan
A, Gilani A, Gordon A, Henry J, Jovey R, Lynch M, Mailis-
Gagnon A, Panju A, Rollman GB, Velly A. Pharmacological
management of chronic neuropathic pain-consensus state-
ment and guidelines from the Canadian Pain Society. Pain
Res Manag 2007; 12: 13-21 [PMID: 17372630]

7 Torrance N, Smith BH, Bennett MI, Lee AJ. The epidemiol-

June 9, 2014 | Volume 3 | Issue 2 |



10

11

12

13

14

15

16

17

18

19

20

21

22

23

JRaishideng®

Hebb ALO et a/. Pharmacological management of neuropathic pain

ogy of chronic pain of predominantly neuropathic origin.
Results from a general population survey. | Pain 2006; 7:
281-289 [PMID: 16618472 DOI: 10.1016/j.jpain.2005.11.008]
Smith BH, Torrance N. Epidemiology of neuropathic pain
and its impact on quality of life. Curr Pain Headache Rep 2012;
16: 191-198 [PMID: 22395856 DOI: 10.1007/s11916-012-0256-0]
Gilron I, Watson CP, Cahill CM, Moulin DE. Neuropathic pa-
in: a practical guide for the clinician. CMA] 2006; 175: 265-275
[PMID: 16880448 DOI: 10.1503/ cmaj.060146]

Zakrzewska JM. Medical management of trigeminal neu-
ropathic pains. Expert Opin Pharmacother 2010; 11: 1239-1254
[PMID: 20426709 DOI: 10.1517 /14656561003767449]
Koopman JS, Deilman JP, Huygen FJ, de Mos M, Martin
CG, Sturkenboom MC. Incidence of facial pain in the general
population. Pain 2009; 147: 122-127 [PMID: 19783099 DOI:
10.1016/j/ pain.2009.08.023]

van Hecke O, Austin SK, Khan RA, Smith BH, Torrance N.
Neuropathic pain in the general population: a systematic
review of epidemiological studies. Pain 2014; 155: 654-662
[PMID: 24291734 DOI: 10.1016/j.pain.2013.11.013]

Matsuka Y, Fort ET, Merrill RL. Trigeminal neuralgia due to
an acoustic neuroma in the cerebellopontine angle. | Orofac
Pain 2000; 14: 147-151 [PMID: 11203749]

Tiirp JC, Kowalski CJ, O’Leary N, Stohler CS. Pain maps
from facial pain patients indicate a broad pain geography. |
Dent Res 1998; 77: 1465-1472 [PMID: 9649175 DOI: 10.1177/0
0220345980770061101]

Dworkin RH, O’'Connor AB, Backonja M, Farrar JT, Finnerup
NB, Jensen TS, Kalso EA, Loeser JD, Miaskowski C, Nur-
mikko TJ, Portenoy RK, Rice AS, Stacey BR, Treede RD, Turk
DC, Wallace MS. Pharmacologic management of neuropathic
pain: evidence-based recommendations. Pain 2007; 132:
237-251 [PMID: 17920770 DOI: 10.1016/j.pain.2007.08.033]
Dworkin RH, O’Connor AB, Audette ], Baron R, Gourlay
GK, Haanpaa ML, Kent JL, Krane EJ, LeBel AA, Levy RM,
Mackey SC, Mayer DC, Miaskowski C, Raja SN, Rice AS,
Schmader KE, Stacey B, Stanos S, Treede RD, Turk DC,
Walco GA, Wells CD. Recommendations for the pharmaco-
logical management of neuropathic pain: an overview and
literature update. Mayo Clin Proc 2010; 85: 53-S14 [PMID:
20194146 DOI: 10.4065/ mcp.2009.0649]

Attal N, Cruccu G, Baron R, Haanpdd M, Hansson P, Jensen
TS, Nurmikko T. EFNS guidelines on the pharmacological
treatment of neuropathic pain: 2010 revision. Eur | Neurol
2010; 17: 1113-e88 [PMID: 20402746 DOI: 10.1111/j.1468-1331
.2010.02999.x]

Morrison GA, Sterkers JM. Unusual presentations of acous-
tic tumours. Clin Otolaryngol Allied Sci 1996; 21: 80-83 [PMID:
8674229 DOI: 10.1111/}.1365-2273.1996.tb01030.x]

Shin YJ, Lapeyre-Mestre M, Gafsi I, Cognard C, Deguine O,
Tremoulet M, Fraysse B. Neurotological complications after
radiosurgery versus conservative management in acoustic
neuromas: a systematic review-based study. Acta Otolaryngol
2003; 123: 59-64 [PMID: 12625575 DOI: 10.1081/00365540210
00028084]

Walter J, Roland PS, Isaacson B. Acoustic Neuroma. Med-
scape 2011. Available from: URL: http: //emedicine.med-
scape.com/ article/882876-overview#showall

Hankinson T, Haque R, Kellner CP, Bruce JN, Sinson GP,
Reiter GT. Skull Base Tumours. Medscape 2011. Available
from: URL: http: //emedicine.medscape.com/article/
250237-overview

Matthies C, Samii M. Management of 1000 vestibular
schwannomas (acoustic neuromas): clinical presentation.
Neurosurgery 1997; 40: 1-10 [DOI: 10.1097/00006123-19970100
0-00001]

Chamadoira C, Cerejo A, Duarte F, Vaz R. [Trigeminal neu-
ralgia caused by contra lateral cerebellopontine angle tumor.
A case report]. Neurocirugia (Astur) 2010; 21: 50-52 [PMID:
20186375]

WJP | www.wjgnet.com

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Chung WY, Liu KD, Shiau CY, Wu HM, Wang LW, Guo
WY, Ho DM, Pan DH. Gamma knife surgery for vestibular
schwannoma: 10-year experience of 195 cases. | Neurosurg 2005;
102 Suppl: 87-96 [PMID: 15662787 DOI: 10.3171/jns.2005.102.
s_supplement.0087]

Lunsford LD, Niranjan A, Flickinger JC, Maitz A, Kon-
dziolka D. Radiosurgery of vestibular schwannomas:
summary of experience in 829 cases. | Neurosurg 2005; 102
Suppl: 195-199 [PMID: 15662809 DOI: 10.3171/jns.2005.102.
s_supplement.0195]

Combs SE, Thilmann C, Debus J, Schulz-Ertner D. Long-
term outcome of stereotactic radiosurgery (SRS) in patients
with acoustic neuromas. Int | Radiat Oncol Biol Phys 2006; 64:
1341-1347 [PMID: 16464537 DOI: 10.1016/].ijrobp.2005.10.024]
Sughrue ME, Yang I, Han S, Aranda D, Kane AJ, Amoils M,
Smith ZA, Parsa AT. Non-audiofacial morbidity after Gam-
ma Knife surgery for vestibular schwannoma. Neurosurg
Focus 2009; 27: E4 [PMID: 19951057 DOI: 10.3171/2009.9.FO-
CUS09198]

Bennett MI, Smith BH, Torrance N, Potter J. The S-LANSS
score for identifying pain of predominantly neuropathic origin:
validation for use in clinical and postal research. | Pain 2005; 6:
149-158 [PMID: 15772908 DOI: 10.1016/j.jpain.2004.11.007]
Bouhassira D, Attal N, Alchaar H, Boureau F, Brochet B,
Bruxelle J, Cunin G, Fermanian J, Ginies P, Grun-Overdyk-
ing A, Jafari-Schluep H, Lantéri-Minet M, Laurent B, Mick G,
Serrie A, Valade D, Vicaut E. Comparison of pain syndromes
associated with nervous or somatic lesions and develop-
ment of a new neuropathic pain diagnostic questionnaire
(DN4). Pain 2005; 114: 29-36 [PMID: 15733628 DOI: 10.1016/j.
Ppain.2004.12.010]

O’Connor AB, Dworkin RH. Treatment of neuropathic
pain: an overview of recent guidelines. Am ] Med 2009; 122:
522-532 [PMID: 19801049]

Finnerup NB, Otto M, McQuay H]J, Jensen TS, Sindrup SH.
Algorithm for neuropathic pain treatment: an evidence based
proposal. Pain 2005; 118: 289-305 [PMID: 16213659 DOI:
10.1016/j.pain.2005.08.013]

Jefferies K. Treatment of neuropathic pain. Semin Neurol 2010;
30: 425-432 [PMID: 20941675 DOI: 10.1055/s-0030-1267286]
E-CPS. Compendium of pharmaceuticals and specialties. 2012
(online). Available from: URL: http: //www.pharmacists.ca/
index.cfm/function/ store/PublicationDetail.cfm?pPub=5
Cruccu G, Gronseth G, Alksne J, Argoff C, Brainin M, Bur-
chiel K, Nurmikko T, Zakrzewska JM. AAN-EFNS guide-
lines on trigeminal neuralgia management. Eur ] Neurol 2008;
15: 1013-1028 [PMID: 18721143 DOI: 10.1111/j.1468-1331.200
8.02185.x]

Cruccu G, Truini A. Refractory trigeminal neuralgia. Non-
surgical treatment options. CNS Drugs 2013; 27: 91-96 [PMID:
23225488 DOI: 10.1007/s40263-012-0023-0]

Jorns TP, Zakrzewska JM. Evidence-based approach to the
medical management of trigeminal neuralgia. Br | Neurosurg
2007; 21: 253-261 [PMID: 17612914 DOI: 10.1080/ 0268869070
1219175]

Lindsay TJ, Rodgers BC, Savath V, Hettinger K. Treating
diabetic peripheral neuropathic pain. Am Fam Physician 2010;
82:151-158 [PMID: 20642268]

Moore RA, Derry S, Aldington D, Cole P, Wiffen PJ. Amitripty-
line for neuropathic pain and fibromyalgia in adults. Cochrane
Database Syst Rev 2012; 12: CD008242 [DOI: 10.1002/14651858]
Watson CP, Gilron I, Sawynok J, Lynch ME. Nontricyclic an-
tidepressant analgesics and pain: are serotonin norepineph-
rine reuptake inhibitors (SNRIs) any better? Pain 2011; 152:
2206-2210 [PMID: 21723037 DOI: 10.1016/j.pain.2011.05.032]
Verdu B, Decosterd I, Buclin T, Stiefel F, Berney A. Antide-
pressants for the treatment of chronic pain. Drugs 2008; 68:
2611-2632 [PMID: 19093703 DOI: 10.2165/0003495-200868180
-00007]

Watson CP, Vernich L, Chipman M, Reed K. Nortriptyline

June 9, 2014 | Volume 3 | Issue 2 |



42

43

44

45

46

47

JBaishideng®

Hebb ALO et a/. Pharmacological management of neuropathic pain

versus amitriptyline in postherpetic neuralgia: a random-
ized trial. Neurology 1998; 51: 1166-1171 [PMID: 9781549 DOI:
10.1212/WNL.51.4.1166]

Backonja MM, Irving G, Argoff C. Rational multidrug ther-
apy in the treatment of neuropathic pain. Curr Pain Headache
Rep 2006; 10: 34-38 [PMID: 16499828 DOI: 10.1007 /511916-00
6-0007-1]

Vorobeychik Y, Gordin V, Mao J, Chen L. Combination ther-
apy for neuropathic pain: a review of current evidence. CNS
Drugs 2011; 25: 1023-1034 [PMID: 22133325 DOI: 10.2165/1159
6280-000000000-00000]

Taylor CP. Mechanisms of analgesia by gabapentin and pre-
gabalin--calcium channel alpha2-delta [Cavalpha2-delta] li-
gands. Pain 2009; 142: 13-16 [PMID: 19128880 DOI: 10.1016/j.
pain.2008.11.019]

Gilron I, Bailey JM, Tu D, Holden RR, Weaver DF, Houl-
den RL. Morphine, gabapentin, or their combination for
neuropathic pain. N Engl ] Med 2005; 352: 1324-1334 [PMID:
15800228 DOI: 10.1056/ NEJMo0a042580]

NOUGG (National Opioid Use Guideline Group). Cana-
dian Guideline for Safe and Effective Use of Opioids for
Chronic Non-Cancer Pain. 2010. Available from: URL: http:
/ /nationalpaincentre.mcmaster.ca/opioid/

Heir G, Karolchek S, Kalladka M, Vishwanath A, Gomes J,
Khatri R, Nasri C, Eliav E, Ananthan S. Use of topical medi-
cation in orofacial neuropathic pain: a retrospective study.

WJP | www.wjgnet.com

48

49

50

51

52

32

Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2008; 105:
466-469 [PMID: 18329583 DOI: 10.1016/j.tripleo.2007.09.030]
Zuiiga C, Diaz S, Piedimonte F, Micheli F. Beneficial effects
of botulinum toxin type A in trigeminal neuralgia. Arq Neu-
ropsiquiatr 2008; 66: 500-503 [PMID: 18813708 DOI: 10.1590/
50004-282X2008000400012]

Bohluli B, Motamedi MH, Bagheri SC, Bayat M, Lassemi
E, Navi F, Moharamnejad N. Use of botulinum toxin A for
drug-refractory trigeminal neuralgia: preliminary report.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2011; 111:
47-50 [PMID: 20674409 DOI: 10.1016/j.tripleo.2010.04.043]
Wu (], Lian Y], Zheng YK, Zhang HF, Chen Y, Xie NC,
Wang L]. Botulinum toxin type A for the treatment of tri-
geminal neuralgia: results from a randomized, double-blind,
placebo-controlled trial. Cephalalgia 2012; 32: 443-450 [PMID:
22492424 DOI: 10.1177/0333102412441721]

Evans CJ, Trudeau E, Mertzanis P, Marquis P, Pefia BM,
Wong ], Mayne T. Development and validation of the Pain
Treatment Satisfaction Scale (PTSS): a patient satisfaction
questionnaire for use in patients with chronic or acute pain.
Pain 2004; 112: 254-266 [PMID: 15561380 DOI: 10.1016/j.
pain.2004.09.005]

Carlson J, Youngblood R, Dalton JA, Blau W, Lindley C. Is
patient satisfaction a legitimate outcome of pain manage-
ment? | Pain Symptom Manage 2003; 25: 264-275 [PMID:
12614961 DOI: 10.1016/S0885-3924(02)00677-2]

P- Reviewer: Gottschalk A, Noll-Hussong M, Tao F
S- Editor: Ji FF  L- Editor: A E- Editor: Liu SQ

June 9, 2014 | Volume 3 | Issue 2 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.



	WJP-3-24
	WJPv3i2-Back Cover

