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Summary

Background: Patients often present to otolaryngologists with chronic facial pain, presumed to be of sinus origin despite normal
nasal endoscopy and sinus CT. This pain has increasingly been recognized as being of neurological origin with one of the common
est underlying causes being mid-facial segmental tension-type pain (MFP) which is a version of tension-type headache affecting
the midface.

Objectives: Primary outcome measures: 1.To determine whether low-dose amitriptyline reduces pain scores compared to
surrogate placebo in patients with chronic MFP. 2.To determine whether the addition of pindolol, a beta blocker with serotonin
receptor blocking properties hastens onset of action or improves efficacy of amitriptyline. Secondary outcome measure: to deter-
mine whether amitriptyline or amitriptyline with pindolol significantly reduces analgesic consumption.

Methodology: Sixty two patients were randomized to three treatment groups (a) amitriptyline 10mg daily (b) amitriptyline 10mg
daily with pindolol 5mg twice daily and (c) loratadine 10mg daily. Daily pain scores using a facial pain diary were recorded over
eight weeks.

Results: At 8 weeks, pain frequency and intensity were significantly reduced in patients treated with amitriptyline and in those
receiving amitriptyline with pindolol compared to surrogate placebo. Patients on the combination therapy showed significantly
improved clinical outcome and significantly reduced analgesic intake compared to those on amitriptyline alone.

Conclusion: Low dose amitriptyline is effective in the management of MFP and is enhanced by the addition of pindolol.

Key words: chronic facial pain, tension-type headache, tension-type facial pain, amitriptyline, pindolol, randomized controlled
study, sinus pain

Introduction their facial pain as being of ‘sinus’ origin because of the anatomi-
From 7,476 patients presenting to an otolaryngology clinic in cal proximity of the sinuses.

Malta with nasal complaints 25% had significant facial pain

involving the mid-face (personal data). Patients often interpret In a recent study of 305 Maltese patients satisfying the 1997
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American Academy Taskforce clinical criteria for chronic rhino-
sinusitis, the commonest principal presenting symptom was
facial pain, but 60% of these had CT scans which were normal or
showed turbinate hypertrophy . It would appear that ‘sinusitis’
has been clinically over-diagnosed on the basis of facial pain .
The 2007 European Position Paper revised diagnostic criteria

for rhinosinusitis to include CT and nasal endoscopic findings

), The 2012 update “ dedicated a section to the causes of facial
pain that may present under the guise of chronic rhinosinusitis.

West and Jones reported on a series of 101 patients presenting
with symptoms of rhinosinusitis but with normal nasal endo-
scopy and sinus CT who responded to medical treatment for
neurological diagnoses ©. Jones went on to describe mid-facial
segmental pain (MFP) © as a tension-type pain of neurological
origin, pressing or aching in quality with a bilateral distribution,
involving the nasion, periorbital regions, cheeks or paranasal
areas. MFP was frequently associated with tension-type heada-
che, involving the frontal, parietal and occipital regions ..

Tension-type pain is thought to be due to sensitization of the
second order neuron at the trigeminal nucleus subcaudalis, the
facial equivalent of the dorsal horn of the spinal cord © (Figure
1). Sessle et al. ® demonstrated convergence of face, head

and neck afferents onto the trigeminal subnucleus caudalis
explaining why headache and occipital pain often accompany
tension-type facial pain "%. Convergence may also explain why
facial pain may be associated with autonomic nasal symptoms.
Neurons from the trigeminal nucleus cross the midline at the
trigeminal lemniscus and ascend to the contralateral thalamus
which directs rostral projections to the amygdala and cortex "
(Figure 1).

Descending pain modulation is mediated through projections

Table 1. Diagnostic criteria of Chronic tension-type headache
(International Headache Society Definition, ICHD-II, 2004).

1. Headache occurring on > 15 days per month on average for > 3
months and fulfilling criteria 2 through 5

2. Headache lasts hours or may be continuous

3. Headache has at least two of the following characteristics:
. Bilateral location
Pressing/tightening (non-pulsating) quality
Mild or moderate intensity
Not aggravated by routine physical activity such as wal-
king or climbing stairs

4.  Both of the following:
No more than one of photophobia , phonophobia, or mild
nausea
Neither moderate or severe nausea nor vomiting

5. Not attributed to another disorder

from the basal ganglia, thalamus, anterior cingulate cortex and
prefrontal cortex to the periaqueductal grey matter (PAG) in

the midbrain "2, The PAG communicates with the rostroventral
medulla (RVM) where pain-modulating descending serotoner-
gic and noradrenergic anti-nociceptive pathways originate 3.
Cell bodies and dendrites of serotonergic neurons in the dorsal
raphe brainstem nuclei possess a concentration of presynaptic
5-HT1A auto-receptors which play a crucial self-regulatory role
in the function of the nociceptive system (1419,

Pindolol, a B-adrenergic antagonist, binds to the 5-HT1A recep-
tor and potentiates serotonergic effects in projection areas .
It accelerates the onset of action of selective serotonin reuptake
inhibitors (SSRI) “7'® and has also been used in the treatment of
fibromyalgia .

Jones suggested low-dose amitriptyline as effective treatment
for MFP ©. Tricylic antidepressants are known to be effective in
the prophylaxis of tension-type headache and are thought to
reduce the sensitivity of the second order neurone at the level of
the spinal cord @9,

In chronic tension-type headache as defined by the Internati-
onal Headache Society (IHS classification 2.3) patients have at
least 15 headache days per month @V with the characteristics de-
tailed in Table 1. The criteria for chronic MFP were extrapolated
and applied from these criteria.

In patients with chronic MFP, this prospective randomized
single-blind controlled clinical trial compared the outcome

of patients treated with either amitriptyline 10mg daily, or
amitriptyline 10mg daily with pindolol 5mg twice daily, against
a surrogate placebo (loratadine 10mg daily). The first Null
hypothesis was that amitriptyline 10mg daily or amitriptyline
10mg daily with pindolol 5mg twice daily, does not affect the
clinical response to pain when compared to a surrogate placebo
(loratadine 10mg daily). The second Null hypothesis was that
the addition of pindolol, a serotonin receptor agonist, does not
affect the clinical response in terms of facial pain scores to pain.

Materials and methods

Patients

A cohort of 240 consecutive patients with chronic mid-facial
pain with or without tension headache for more than 15 days
per month for at least three months was prospectively followed
up for 36 months to determine long-term patient outcomes.
Detailed results of the cohort follow-up are to be reported (per-
sonal data) and 156 of the 240 patients had chronic mid-facial
tension-type pain (MFP). The process of recruitment and follow-
up was carried out in accordance with CONSORT guidelines @2
and a flow diagram of this parallel study is presented in Figure
2. Attention was paid to patient selection with strict application
of International Headache Society criteria so as to define and
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Figure 1. An outline of the facial nociceptive pathway.

differentiate tension-type pain from facial migraine without aura
(Table 2). Tension-type facial pain and facial migraine became
more difficult to distinguish once pain frequency increased®
and some patients who have a severe exacerbation of their
tension type facial pain get a migrainous attack suggesting that
there is an overlap between the two conditions ?%. Migraine
with aura was understandably much easier to distinguish from
tension-type pain than migraine without aura.

The recruitment inclusion and exclusion criteria are listed in
Table 3. Only patients between 16 and 65 years old were recrui-

Table 2. Diagnostic criteria for Migraine without aura (International
Headache Society Definition IHD-II, 2004).

At least five attacks fulfilling 2 through 5

Headache attacks lasting 4 to 72 hours (untreated or successfully
treated)

Headache has at least two of the following characteristics:
Unilateral location

Pulsating quality

Moderate or severe pain intensity

Aggravation by or causing avoidance of routine physical
activity (such as walking or climbing stairs)

During headache at least one of the following
Nausea and/or vomiting
Photophobia and phonophobia

Not attributed to another disorder
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Cohort of patients with general chronic facial pain (>15 pain days per month for >3
months) followed up for 36 months (n=240)

Patients with chronic tension-type facial pain (MFP) eligible for trial (n=156)

Enrolled into randomized controlled single-blind trial (n=64)

/
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d 1 h
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!
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s)
\
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i pindolol 5mg twice dlyX8wk dlyX8wk
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Figure 2. Flow diagram showing progress of the trial and patient out-

come.

Table 3. Trial Inclusion and exclusion criteria.

Age 16 to 65 years

>15 pain days per month for >3 months

Bilateral, pressing or aching pain, affecting midface but may
involve head

Normal ENT examination, fundoscopy, cranial nerves, blood
pressure

Normal nasal endoscopy and CT sinuses/brain

Symptoms of sinusitis such as rhinorrhoea, postnasal drip,
hyposmia

Sinus surgery within 2 years

Pregnancy

Facial pain associated with barotrauma

Facial trauma

Temporomandibular joint dysfunction and pain of dental
origin

Patients on antidepressants, hypnotics, beta-blockers,
clopidrogel, aspirin

More than 1 attack migraine per month

Degenerative disease (eg, multiple sclerosis) or tumours of
Central Nervous System

Substance or alcohol abuse

Medication overuse headache

Hamilton score >7 (clinical depression)

CT sinuses with mucosal thickening >3mm
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Reduction in pain frequency scores after 8 weeks in

three treatment groups
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Figure 3. Reduction in pain frequency scores after 8 weeks treatment in
amitriptyline, amitriptyline with pindolol and surrogate placebo groups.
The box plots represent 25th, mean and 75th percentiles with minimum
and maximum values. P value is calculated using t test two sample
assuming unequal variances (two tailed). There is no significant differ-
ence between amitriptyline and amitriptyline with pindolol groups, p =
0.58.

ted. Pregnant women, patients with facial trauma or with pain
due to changes in ambient pressure (such as flying or diving)
were excluded. Patients with temporomandibular dysfunction
with clicking, tenderness of the temporomandibular joint, or
with dental pain related to thermal sensitivity or percussion of
the teeth were excluded. A standard patient history was taken as
shown in Appendix 1.

Any prior surgical treatment was documented, and only patients
whose sinus surgery predated the study by 2 years were allowed
to participate. Patients with mixed tension-type pain with mi-
graine were included in the study so long as they did not have
more than one bout of migraine monthly, according to criteria
established by previous studies on tension headache %27,
Patients had an ENT examination, cranial nerve examination,
fundoscopy to exclude papilloedema and their blood pres-

sure was checked. Nasal endoscopy was carried out and those
patients with intranasal pus or polyps were excluded @®. Those
with oedematous mucusa were included since in previous local
studies nasal mucosal oedema was a non-specific finding not
associated with sinusitis .

A computed tomogram of their brain and sinuses with coronal
and axial cuts to exclude sinusitis and intracranial pathology was
carried out. Computed tomography has for several years been
considered the gold standard for evaluation of the paranasal
sinuses €%, especially when correlated with nasal endoscopy ©".
Patients with sinus mucosal thickening of over 3mm on the CT
were excluded.
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Figure 4. Box plots of reduction in pain intensity scores over 8 weeks
treatment in two treatment groups and surrogate placebo. The box
plots represent 25th, mean and 75th percentiles with minimum and
maximum values. P values are calculated from t test two sample assum-
ing unequal variances (two tailed). There is no significant difference

between amitriptyline and amitriptyline with pindolol groups (p = 0.98).

Those patients with a history of psychiatric illness or those

on any antidepressant, antipsychotic or hypnotic treatment
were excluded since such individuals were suspected to have
dysfunction of their serotonergic pathways. Indeed, headaches
have been associated with depression ©233, The Hamilton ques-
tionnaire was used to assess mood, feelings, insomnia, attitude
towards work and somatic symptoms. Only those patients sco-
ring up to 7 were included in the clinical trial, a Hamilton score
of over 20 being strongly indicative of a depressive disorder ¢4.

Individuals with medication-overuse headaches were excluded
as it was felt that these constituted a particular group that was
difficult to treat and whose medication may have altered sero-
tonin reuptake activity. Patients with substance or alcohol abuse
were also excluded for the same reason.

Any patients with intracranial tumours or neurological degene-
rative disease such as multiple sclerosis were excluded.

Patients were asked what analgesics they were taking and

how often. The frequency and dose of analgesic was recorded
throughout treatment. Some patients also complained of unste-
adiness along with their facial pain and this was recorded.

Since the clinical trial involved the use of tricyclic antidepres-
sants and beta-blockers, those patients with contraindicati-

ons to taking tricyclic antidepressants or beta-blockers were
excluded, as were patients already on these drugs. Similarly, any
patients taking drugs that alter platelet activation, such as clopi-
drogel, were excluded because of the effect on blood serotonin.
Serial blood serotonin was analysed as part of this study but the
results are not reported herein &9,
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For the randomized controlled trial it was intended to recruit
the first 90 patients with MFP from the 156 originally diagnosed
in the cohort. Based on pilot data of 23 patients’ pain frequency
and intensity before and after eight weeks of treatment and
using standard sample size estimation methods for comparing
means, it was estimated that a sample of 30 patients was suf-
ficient in each of the three groups to achieve an a = 0.05 and 3
=0.1 (i.e,, a power of 90%) when comparing the two treatment
groups to surrogate placebo 9. An interim analysis to validate
the estimated statistical power of the study revealed that, on
comparing groups the results were so significant that after re-
cruiting just over 20 patients per treatment arm it was no longer
necessary to recruit more.

Patients in the clinical trial were asked to keep a baseline facial
pain diary for 4 weeks to confirm that they satisfied the criteria
for entry to the study. The diary method has been shown as a va-
lidated method for recording pain 7. Patients recorded whether
they had any pain (pain frequency expressed as pain days per
week with score out of 7), its severity (using a visual analogue
score 0 to 10; 0 = no pain, 10 = unbearable pain) and duration
(in hours) and any analgesics taken. Other symptoms, such as
nausea or dizziness, were also recorded. Patients continued to
keep their diaries during the trial so that the mean frequency

of pain episodes per week and the relative intensities could be
calculated throughout the treatment (see Appendix 2).

Pain frequency was determined at trial entry using an average of
4 weeks pre-trial. Frequency was determined at week 3 and at
week 8. Pain intensity was recorded at trial entry and at week 8.
Treatment success was defined as more than 50% reduction of
pain frequency or intensity or both. This was the primary outco-
me measure and any reduction in pain frequency or intensity by
50% or less was considered treatment failure, even though such
patients may have had score improvement. Patients showing a
successful outcome in frequency may have not necessarily had a
successful outcome in intensity and vice versa.

The secondary outcome measure was a reduction in analgesic
consumption by patients. Treatment success in terms of anal-
gesic use at the end of 8 weeks of treatment was defined as the
consumption of less than 50% of the pre-treatment analgesic
dose.

Patients were randomly assigned to one of three treatment
groups (see below) on the basis of computer-generated num-
bers ®® and treated for eight weeks (Figure 2).

The first group was treated with low-dose (10 mg) amitriptyline
at bedtime for 8 weeks. The second group was treated with
10mg daily amitriptyline at bedtime and pindolol 5mg twice
daily (half the normal dose) combined for 8 weeks. The third
group was treated with a surrogate placebo, loratadine 10 mg

Agiusetal.

daily at bedtime for 8 weeks. Loratadine was selected as it was

a well-established antihistamine with a good safety profile, not
known to have any effect upon platelet activation, as seen with
the newer antihistamines such as rupatadine.

Patients were blinded as to which treatment arm they were in.
They were followed up for a total of 36 months so as to determi-
ne time to recurrence (if any) of their facial pain. Patients having
an unsuccessful course of surrogate placebo were allowed an
8-week ‘rescue’ course of low-dose amitriptyline (Figure 2). Any
clinical trial patients whose pain recurred after 8 weeks were
offered a one further 8-week course of low-dose amitriptyline.
Patients still symptomatic after the second treatment were cate-
gorized as having ‘persistent pain’.

An information sheet was supplied to the patients and the cor-
responding author (AA) was on hand for guidance or questions.
Patients were individually consented for entry into the study
and they were given the option to withdraw at any time. The
study was approved by the Malta Health Ethics Committee.

Statistical methods

Statistical analyses were carried out using SPSS for Windows ver-
sion 16.0. Results were presented as mean + SD. The normality
of pre-treatment pain frequency and intensity scores in the 62
patients was confirmed using Q-Q plots. Differences in mean
age of the three groups were tested using analysis of variance
(ANOVA). Differences in gender between the three groups were
tested using Fisher’s exact test.

Comparison of change in pain scores within a group during the
trial was carried out using paired t test two sample for means
since they were linear measurements on the same patient. For
comparison between treatment groups and surrogate placebo,
mathematical differences between scores at 2 points in the trial
were compared using t test assuming unequal variances (two-
tailed).

Treatment success was defined as a greater than 50% reduction
in pain frequency or intensity or both. When calculating treat-
ment efficacy, the cut-off point between success and failure was
a >50% improvement in pain scores and for this dichotomous
analysis the chi squared test was used.

Results

From sixty four patients with MFP initially recruited into the
study, one patient opted to discontinue her treatment, for no
medical reason. Another was withdrawn from the trial by the
investigator when, 48 hours into treatment she developed a
serious skin rash.

The remaining 62 patients consisted of 46 women and 16 men
with a mean age of 36.6 + 12.2 and 32.8 + 7.7 years respecti-
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Table 4. Similar gender and age structure of the randomized treatment

groups. P value * calculated using Fisher’s exact test, ® calculated using
ANOVA.

Amitripty- Amitripty- Surrogate p value
line line with Placebo
pindolol
Number of
women/total 16/22 16/20 14/20 0.82*
patients)
Meanaget 3474121 374+11.1 349+109  071°
SD (years)

Table 5. Mean pain frequency scores (number of pain days per week

+ SD) at week 0, 3 and 8 of the trial in amitriptyline, amitriptyline with
pindolol and surrogate placebo groups and the statistical significance
of the score reduction. *The p values were calculated using t test, paired
two sample for means and compared the difference between score at

Week 0 and subsequent weeks.

Week0 Week3 pvalue* Week8 pvalue*

amitriptyline 5.81 2.14 2.1 1.85 8.52
(n=22) +1.82 +2.12 x10° 2= 200 % x107
;’Eg”?ﬁggﬁ 62 23 124 156 151

P +1.28 +2.62 x10° +2.13°% x10®
(n=20)
Placebo 5.85 424 435
(n=20) +1.63 +2.39 0.008 +2.39 0.005

Table 6. Mean pain intensity scores (+ SD) at start and end of trial for

amitriptyline, amitriptyline with pindolol and surrogate placebo groups.

Scores are out of 10. *The p values were calculated from t test, paired

two sample for means.

Score at Score at p value*
Week 0 Week 8
Ll 784+197  3.48+261 9.1x10°
(n=22)
amitriptyline with -, 05, 186 3374196 3.95x10°
pindolol (n=20)
Placebo (n=20) 7.25+2.30 5.05+2.91 0.008

vely. All patients were treated for 8 weeks. Twenty two patients
received amitriptyline 10mg at night, 20 patients received
amitriptyline 10mg at night with pindolol 5mg twice a day and
20 patients received loratadine 10mg daily at night as surrogate
placebo. These 62 patients had been in pain prior to the study
for a mean of 33 + 42.2 months. Their pain typically lasted a few
hours per day. It was described as bilateral pressing pain oc-

Table 7. Reduction in mean pain frequency (number of pain days per

week + SD) at week 3 and week 8 of treatment in amitriptyline, amitrip-
tyline with pindolol and surrogate placebo groups with levels of statisti-
cal significance compared to placebo. *P was calculated using t test two

sample assuming unequal variances (two tailed).

P value*
(compared

Frequency
reduction

Frequency P value*
reduction (compared
by week 8 to Placebo)

by week 3 to Placebo)

amitriptyline -3.67 -3.96

i gyt 0.012 +258 0.0009
amitriptyline
tildle -3.90 -4.65 435
with pindolol g 0.0057 +221 x10°
(n=20)
-1.61 -1.50
P =y ) - +2.09 '

Table 8. Reduction in pain intensity scores (out of scale of 10 + SD) at
week 8 of treatment in the amitriptyline, amitriptyline with pindolol and
surrogate placebo groups with levels of statistical significance compared

to control. *P was calculated using t test two sample assuming unequal

variances (two tailed).
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Reduction in P value*
Intensity score at (compared to
week 8 Placebo)
amitriptyline (n=22) -4.41 +3.52 0.039
amitriptyline with )
pindolol (n=20) 442 +2.35 0.023
Placebo (n=20) -2.15+3.34 -

curring in the nasion, cheek or periorbital areas with additional
involvement of the frontal, occipital or parietal regions. Most
patients had simultaneous pain in two to four areas and 167
sites of pain were described by 62 patients: the nasion [46] with
frontal [43] areas were more commonly involved, followed by
bilateral periorbital [33], bilateral cheek [25], bi- parietal [11] and
occipital [9] regions.

Q-Q plots confirmed the normality of pre-treatment pain and
intensity scores in the 62 patients. Mean age and gender in the
three treatment groups did not differ significantly (Table 4).

Pain frequency scores in amitriptyline, amitriptyline with
pindolol and surrogate placebo groups were all significantly re-
duced at week 3 and week 8 of the trial (Table 5). Pain frequency
in amitriptyline and amitriptyline with pindolol groups conti-
nued decreasing from week 3 to week 8 while in the surrogate
placebo group there was no further reduction after week 3. Pain
intensity scores in amitriptyline, amitriptyline with pindolol and
surrogate placebo groups were all significantly reduced at week



Table 9. Clinical success in reducing pain frequency by >50% at Week 3

of treatment. *P value was calculated using chi squared test.

Success Failure P value*
(compared to
Placebo)

amitriptyline
(n=22) 16 6 0.0154
amitriptyline with
pindolol (n=20) 16 4 0.0046
Placebo (n=20) 6 14 )

Table 10. Clinical success in reducing pain frequency >50% at Week 8 of

treatment.* P value was calculated using chi squared test.

Success Failure P value*
(compared to
Placebo)

amitriptyline
(n=22) 18 4 0.0028
amitriptyline with
pindolol (n=20) L 2 0.00001
Placebo (n=20) 6 14 -

Table 11. Clinical success in reducing pain intensity by >50% by Week 8

of treatment. *P value was calculated using chi squared test.

Success Failure P value*
(compared to
Placebo)

amitriptyline
(n=22) 2 10 0.048
amitriptyline with
pindolol (n=20) 15 5 0.0021
Placebo (n=20) 4 16 )

8 (Table 6).

To compare pain frequency between the treatment and surro-
gate placebo groups, the pain frequency at the beginning of tre-
atment was subtracted from the pain frequency at week 3 and
at week 8 of treatment. The mathematical difference was used to
compare active treatment and surrogate placebo groups using

a two-sample t test assuming unequal variances. Pain intensity
was similarly compared by subtracting the value at the end of
treatment from the initial value (Tables 7 and 8). The differences
between active treatment groups and surrogate placebo were
highly significant and showed that pain frequency already star-
ted to decrease significantly with amitriptyline or amitriptyline
with pindolol by the third week of treatment. The reduction in
intensity score seen by the end of treatment, although signi-

Agiusetal.

Table 12. The number and proportion of patients not having any anal-

gesics at the start and end of the trial. *The p value was calculated using

the chi squared test.

Number (and Number (and P value*
percentage) percentage) (compared to
of patients of patients Placebo)
not having not having
analgesics at  analgesics at
start of trial end of trial
amitriptyline o 5
(n=22) 1(4.5%) 13 (59%) 0.0089
amitriptyline with o 5
pindolol (n=20) 1 (5%) 14 (70%) 0.0098
Placebo (n=20) 2 (10%) 8 (40%) -

Table 13. Resolution of dizziness symptoms in the three treatment

groups.

Number resolved

patients with

dizziness before trial after trial
amitriptyline
(n=22) 10 10
amitriptyline with 8 8
pindolol (n=20)
Placebo (n=20) 5 1

ficant, showed a degree of variation that is explained by the
subjectivity of pain perception.

Box plots of the decrease in pain frequency and intensity by
week 8 compared to surrogate placebo are shown in Fig. 3 and
4, with the boxes denoting 25th percentile, median and 75th
percentile while minimum and maximum values are also shown.
By week 3 of treatment, both amitriptyline and amitriptyline
with pindolol were significantly successful in clinically reducing
pain frequency by >50% compared to surrogate placebo (Table
9). This reduction was maintained till week 8 by which time the
amitriptyline/pindolol combination became more effective than
amitriptyline alone (chi squared test, p = 0.00001 vs 0.0028)
(Table 10).

At week 8, amitriptyline and amitriptyline with pindolol were
both clinically successful in significantly reducing pain intensity
compared to surrogate placebo. The combination was much
more effective than amitriptyline on its own (chi squared test,
p =0.0021 and p = 0.048 respectively) (Table 11).

Patients with clinical success had a decrease in pain frequency
or intensity scores by >50% or both. Thus the number of pa-
tients with successful outcome in Tables 10 and 11 may not be
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the same.

The secondary outcome of the study with respect to analgesic
consumption showed that both amitriptyline and amitripyline
with pindolol were significantly more effective than surrogate
placebo in increasing the proportion of patients not using any
analgesics (Table 12). The proportion of patients whose analge-
sic consumption reduced by more than half was 17/22 (77%) in
the amitriptyline group, 19/20 (95%) in the amitriptyline with
pindolol group, and 10/20 (50%) in the surrogate placebo group.
The combination treatment was significantly more effective in
reducing analgesic consumption compared to surrogate pla-
cebo (p =0.038, chi squared test).

Patients with chronic MFP frequently describe dizziness as

one of their symptoms. Dizziness was present in 23 of the 62
patients. The symptom disappeared completely, usually within
a week, in patients receiving amitriptyline or amitriptyline with

pindolol but persisted in the surrogate placebo group (Table 13).

Patients were followed up for a total of 36 months.

After surrogate placebo treatment, 10 of 20 patients did not ask
for further therapy. Although these 10 all felt better, only 4 had
a >50% reduction in their frequency or intensity pain scores that
could be classed as ‘treatment success' The other 10 surrogate
placebo patients with more severe symptoms were offered an

8 week rescue’ course of low-dose amitriptyline following the
clinical trial: 5 acquired ‘treatment success, 2 were slightly better
and 3 remained with persistent pain (Figure 2).

In the amitriptyline group, 10 of 22 patients responded succes-
sfully to the 8 week course. The remaining 12 required a second
‘rescue’ course of treatment for continued pain: in 7 this resolved
but 5 continued to exhibit persistent pain.

In the amitriptyline with pindolol group, 12 patients of a total of
20 responded after 8 weeks. The remaining 8 required a second
‘rescue’ course of amitriptyline for continued pain: 4 responded
and 4 continued to exhibit persistent pain (Figure 2).

About half of patients with chronic MFP having active treat-
ment therefore responded fully within 8 weeks while one third
needed another 8 weeks of low-dose amitriptyline for treat-
ment success. The remaining 12 out of 62 patients or 19% had
persistent pain that was subsequently managed by prolonged
low-dose amitriptyline medication, up to 1 year.

Patients with persistent pain were identical to the original group
in age and gender but their length of history of pain was 71.4

+ 130.7 months compared to the general group of facial pain
patients where it was 33.0 £ 42.2 months. This implied that pa-
tients whose pain persisted despite adequate treatment tended
to develop their symptoms earlier on in life.

One patient on amitripyline developed a transient unsteadiness;
this resolved spontaneously within the first week of treatment
and the patient continued the trial. One patient taking the

amitriptyline with pindolol combination developed a severe
skin rash after 2 days-she was treated with oral steroids, the
treatment discontinued and the patient was withdrawn from
the trial.

Discussion

Patients with chronic facial pain in spite of normal CT and
normal nasal endoscopy are frequent and challenging visitors

to rhinology clinics. They have often believed or have been told
that their symptoms are due to their ‘sinus condition’ Typically

at presentation to the specialist an individual may have already
visited a mean of 4 physicians and may already have had surgery
9. In studies that followed up patients after sinus surgery, their
pain either persisted or quickly recurred “04",

Most of our patients were women in their fourth decade. Daudia
and Jones “? studied 409 patients with facial pain presenting

to their rhinology clinic in the United Kingdom and two thirds
were female. In epidemiological studies of chronic tension-type
headache the female to male ratio has been similarly quoted as
2:1 449 Women with tension headache have increased muscle
tension compared to men at the same headache activity “* and
women rate pain at a significantly higher level compared to men
when muscle and skin of the head is stimulated electrically “°.

Otolaryngologists may often be pressured by such patients to
operate in the hope that their pain would resolve. The clinician’s
resistance to the surgical option may cause disappointment and
patients often default from follow-up. In our clinical experience,
facial pain patients become discouraged since their symptoms
do not respond to conventional decongestants, antibiotics or
topical intranasal steroids, or else rapidly recur after transient
improvement. Analgesics seem to have a minimal effect, except
for non-steroidal anti-inflammatories ©. A lacuna of knowledge
surrounds the treatment and natural course of chronic tension-
type facial pain.

Itis important at an early stage to identify and differentiate
tension-type facial pain and facial migraine. These are the two
commonest causes of chronic facial pain and their medical tre-
atment is different. In clinical practice, adequate follow-up with
respect to their response to medical treatment may be needed
in order to make the correct diagnosis “” and treatment may
have to be modified in order to obtain a satisfactory response.
In this study, patients completed a pain diary for four weeks
before entry into the trial, fulfilling adequate criteria for precise
diagnosis.

This study was, to our knowledge, the first clinical trial compa-
ring treatments in chronic mid-facial segmental pain (MFP). Its
findings strongly supported anecdotal evidence and clinical
experience where chronic MFP has been successfully treated
with low-dose amitriptyline ©. Amitriptyline has been success-
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fully used in the prophylaxis of chronic tension-type headache
for some decades “®¥ and low doses have been found to be even
more effective for pain as opposed to the higher doses used for
treatment of depression “?. The European Federation of Neuro-
logical Societies (EFNS) guidelines on the prophylaxis of chronic
tension-type headache currently recommend amitriptyline as
drug of first choice ©,

In both the amitriptyline and amitriptyline with pindolol groups,
there was a quick onset of action, significantly reducing pain
frequency by the third week of treatment. This finding was sur-
prising, since, based on its effect as an antidepressant the onset
of action of low-dose amitriptyline was expected to take at least
six weeks. The antidepressant action of tricyclic antidepres-
sants is thought to be related to their central blocking effect on
serotonin re-uptake ©". The efficacy of amitriptyline in our study
not only supported the concept of MFP as a tension-type pain
but also implied that this drug’s mode of action was peripheral
rather than central. In line with current thought, amitriptyline
would have therefore acted at the nucleus subcaudalis of the tri-
geminal nucleus in the brainstem where peripheral affective no-
ciceptive fibres relay onto ascending pathways 2. Descending
serotonergic, noradrenergic and endogenous opioid systems
would, at this site, be able to modulate ascending nociceptive
impulses ¢354,

The addition of pindolol did not hasten the onset of action of
amitriptyline as initially hypothesised, but it improved statistical
outcomes in terms of reduction in pain frequency and intensity
scores and in reducing analgesic consumption compared to the
group using amitriptyline alone.

It was likely that pindolol acted centrally where its 5-HT1A
receptor blocking action served to attenuate the auto-inhibitor
negative feedback loop seen in brainstem serotonergic neurons,
with a resulting increase in serotonin release in projection areas
including the dorsal horn of the spinal cord or its equivalent, the
trigeminal nucleus. This caused an inhibitory effect on periphe-
ral pain, and a decrease in pain frequency or intensity. This effect
of pindolol supported the current theory of pain modulation

by descending serotonergic pathways %%, In an alternative
mode of action, pindolol has also been shown to block 5-HT1B
receptors at presynaptic terminals, in this way reducing the ac-
tivity of the 5-HT transporter, reducing serotonin re-uptake and
increasing synaptic serotonin concentrations 9.

The significant placebo effect observed was fairly typical of

pain studies where varied temporal patterns of pain intensity
have had to be taken into account. Pain scores in the surrogate
placebo group decreased significantly, with half the patients re-
ducing their analgesic doses by over 50%. McQuay et al. looked
at pain scores in 5 randomized controlled trials and found that
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up to 37% of patients obtained >50% relief from their pain by a
placebo effect ©7,

Advantages for pain treatment using low dose amitriptyline
included good efficacy, cost-effectiveness and the lack of side
effects seen when higher doses are prescribed. Only one patient
complained of mouth dryness. From our experience, an explana-
tion to patients that the antidepressant worked as an analgesic
at a fraction of the normal dose increased compliance.

Pindolol was similarly cheap, with few side effects observed in
this study. However one had to bear in mind the contra-indicati-
ons of beta-blockers such as asthma even though the dose used
was only half the normal adult dose.

A limitation of the trial was that it was not double-blind.
Patients with tension headache have been shown to have an
increased risk of depression compared to healthy controls #6233,
Our use of the Hamilton score was designed to eliminate clini-
cally depressed patients from the study and meant that the trial
focused on people with pain but without mood disorders.
Future longitudinal studies may investigate the proportion of
patients with tension-type facial pain that eventually goes on to
develop mood disorders.

Conclusion

The first Null hypothesis was that amitriptyline 10mg daily or
amitriptyline 10mg daily with pindolol 5mg twice daily, does
not affect the clinical response to pain when compared to a
surrogate placebo (loratadine 10mg daily). The second Null hy-
pothesis was that the addition of pindolol, a serotonin receptor
agonist, does not affect the clinical response in terms of facial
pain scores to pain.

Both null hypotheses were therefore disproved.

An 8 week course of low-dose amitriptyline was clinically ef-
fective at significantly reducing pain frequency and intensity

in patients with chronic tension-type facial pain compared to
surrogate placebo. Low-dose amitriptyline combined with low-
dose pindolol significantly reduced pain frequency and intensity
even further, with a significant reduction of analgesic consump-
tion. The reduction in pain frequency became apparent in both
treatment groups at the third week of treatment.
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