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Patients Vary widely in their response to pain following surgery. Pain may be 
defined as "an unpleasant sensory and emotiond experience associated with actuai or 
potential tissue damage, or desaibed in terms of such damage" (Merskey, 1986). It is 
hypothesized that one important constituent of the psychologicai component of 
postoperative pain is anxiety- The purpose of this study was to evaluate the effeaiveness 
of an anxiolytic as an adjunct in the postoperative management of pain in patients having 
thud molar teeth surgicaiiy removed. 

Two hundred and thirty patients were entered into a prospective, double-blind, 
randomized, study evaiuating the effectiveness of an anxiolytïc as an adjunct in the 
postoperative management of pain in patients hahg third molar teeth surgicdy removed. 
One hundred and skty eight patients completed the triai. There were two study groups. 
One group received ketoprofen SR 200 mg for seven days plus diazepam two mg po q8h 
for two days, starting the momùig &er the day of surgery. The other group received 
ketoprofen SR 200 mg for seven days plus placebo po q8h for two days, aiso starting the 
morning after the day of surgery. AU patients nIled out a Pain Diary (modified Short-fom 
McGii Pain Questionnaire) for the first three days (including the day of surgery) 
postoperatively. 

A statisticdy significant reduction in pain was found @ < 0.05) in the patients 
receiving diazepam postoperativeiy. Results Eom the pain diary showed a statisticdly 
sipnincant reduction in pain in measures of the sensory component of pain, the affective 
component of pain, and the total amount of pain on the day foUowing surgery. A highly 
positive and signincant correlation could be made between sensory pain, affective pain, 
and overd intensity of pain. Preoperative state amciety, trait amiet-, and depression are 
codated, and preoperative state ahviety may be a usefûi predictor of postoperative pain. 
Unidimensionai measures of pain aione are hadequate in demonstrating changes in the 
affective component of pain 

In aduIt and adoiescent patients undergohg third moIar mrgery, anuioIytîcs, such 
as diazepam, can be a usetiil adjunct in the management of postoperative pain. 
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Patients Vary widely in their response to pain foiIowing surgery. Some may require 

minimai analgesics whde there are those on the opposite extreme for whom it seems 

ditncuit to provide adequate analgesia f i e r  sidar surgeries. Historicaüy, these patients 

have been given "stronger" anaigesics, usudy opioids, with variable success. Pain rnay be 

defined as "an unpleasant sensory and emotionai experience associated with actuai or 

potential tissue damage, or desaibed in terms of such damage" (Merskey 1986). Acute 

postoperative pain involves a signincant psychological component and is much more 

complex than the sensation associated wit h simple nociceptive input. It is hypothesized 

that one important constituent of the psychoIogica1 component of postoperative pain is 

The purpose of th*s study is to evaluate the effectiveness of an anxiolyti*~ as an 

adjunct m the postoperative management of pain in patients having thkd molar teeth 

surgicaiiy removed. 



The Physiology o f  Pah  

(Summarized in part fkom Noback et ai 1996) 

Pain is initiated when a receptor ofpainfirl stimuii, a nociceptor, responds to direct 

stimulation or to chemicai products associated with a local injury. There are three types of 

nociceptors associated with two types of afférent nerve fibres: mechanosensitive 

nociceptors with A-delta fibres, mechanothermal nociceptors with A-delta fibres and 

poIyrnodai nociceptors (respond to thermal, mechanicaI, and chernicd stimuli3 with C 

fibres. First pain results under normai circumstances oniy tiom intense or potentidy 

darnaging noxious stimuli activahg high threshold primary aEerent nociceptors. This is 

the pain response which is highiy correlated with the flexion-withdrawd reflex, and its role 

is to ùiform the body of potentiai danger. This is initiated by intense mechanicd or 

thermal stimuli, and is associated with A-delta activity. Second pain, in contrasf is that 

pain which &ses foilowing tissue destruction and ce1 damage, and is associated with C 

obre activity. 

FoiIowing trauma or inflammation, chemicai mediaton are released locdy fiom 

the damaged tissues that can sensitize and/or activate the A-delta and C nociceptors (Rang 

et al. 199 1). The discharge of the neurons is controiied by the actMty of membrane ion 

channels. Some chernical mediators (e.g. ATP, El?, 5-hydroxytryptafnine) act on 

ceceptors that are linked b c t i y  to ion channels and affect their penneability. Other 

mediaton ( e g  bradyiünin) act indirectiy via intraceIIuIar second messenger systems that, 

through a series of seqtientid reactions, affiect the permeabiiity of membrane ion channek 

nie depoIanZation of the nemon is thus affécted. Products of arachidonic acid 

metaboiism, the Ieukotrienes and prostagiandins, act via both inter and intraceiidar 

mechanrCsms. Some mediators may act at the gene transcription Ievei of the neuron, to 
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control expression of receptor protehs or ion charnels, or their transport to nerve 

terminais, and therefiore sensitizing the neuron to fùrther pain stimuli (Woolf 1991; 

Dickenson 1995). is the bais of peripherd and central sensitization, whereby the 

threshold for depolarization Eorn a paintlll stimulus is Iowered. 

The noxious stimulus for pain perception is conveyed to the spinal cord via two 

types of first-order afferent neurons with their ceii bodies in the dorsai root ganglia, or the 

cranid nerve equivalent. These are the (1) fast-conductkg, üghtly myeünated A-delta 

fibres and (2) slow-conducting, unmyelinated C fibres. The A-delta and C fibres enter the 

spinal cord as the laterai bundle of the dorsal root. The A-delta fibres have excitatory 

synapses with projection neurons. The C fibres synapse with interneurons interacting with 

projection neurons whose axons ascend to higher centres in the brain. The C fibres dso 

synapse with inhiiitory interneurons that moddate the flow of nociceptive information to 

higher centres. According to the gate control theory (Meizack & WalI 1965), processing 

of these inputs occurs withùi the dorsal hom by interactions involving nociceptive-specific 

neurons, wide dynamic range neurons, interneurons, and projection neurons. Descendhg 

control mechanisms aIso are important in pain modulation. Pain pathways fkom the body, 

h b s ,  and back of head (posterior to the coronai plane through the ears) are components 

of the anteroIaterai pathway, which connsts of the (1) (Iateral) spînothdamic tract 

terminahg in the thahmus, (2) spinomesencephaiic tract terminahg in the periaquedud 

grey of the midbrain, and (3) spinoretÏdar tract terminahg in the brainstem reticdar 

formation. Additional fibres of nociceptive neurons are part of the spin~ce~cothaiamic 

pathway Iocated in the dorsal coIumas of the 1emnisca.i system. The axons of the pain 

neurons Iocated in the thaiamus ascend through the posterior Iunb of the internai capsde 

and corona radiata and t e h a t e  m the parÎetai Iobe of the cerebrai cortex. The thalamus 

may be associated with the vague perception of the awareness of pain, whereas the 
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parietal lobe and other cortîcai areas are involved in the appreciation and locaiization of 

pain, and of the integration of stimuli tiom the pain pathways with bat from the other 

sensory modalities. Fibres fiom the spinomesencephalic (spinotectal) tract t e h a t e  in the 

periaqueductuai grey of the midbrain and have roles in the modulation of pain and in the 

findoning of the reticular system. Fibres f?om the spinoreticular tract terminate in the 

brainstem reticular formation, From here reticulothaiarnic fibres terminate in the 

intraiaminar nuclei of the thalamus, the hypothalamus, and h b i c  structures. The 

intralaminar nudei project to widespread areas of the cerebral cortex, Uicluding the fiontal 

Lobes. The influences exerted by this pathway are integrated into autonomie and reflex 

responses to pain and the emotiond and affective-motivational responses. The cortex of 

the frontal lobe and cingulate g p s  are involved with the psychological responses to pain, 

as are the dorsornedial and anterior thalarnic nucIei with connections to the cortex of the 

fiontal Iobe. 

Nerves supplying faciai and oral structures carty their nociceptive impulses 

predominantiy through the trigemuid gangiion, where the prünary afiierent ceU bodies are 

located (Roth and Calmes 1981). These impulses enter the brainstem, ascending or 

descending in the trigeminal spinal tract before termina@ in the trigeminal sensory 

nuciear complex via A-delta and C fibres. Pain pathways fkorn receptors in the head and 

scalp, anterior to a coronal plane through the ears are the trigeminothalamic and 

trigeminoreticdothaIamic tracts, both of which terminate in nudei of the thaIamus 

(Noback et ai. 1996). These tracts convey impulses fiom the trigeminai nerve, and 

nerves WI, Iy and X These fibres enter the brahstem and descend as the spinal 

mgemÎnaI tract on the IateraI aspect of the Iower pons, medulla, and upper two cervical 

spuial cord segments. The spinai trigemmal tract terminates in the spmd trigeminai 

nucleus, which is subdivided into (1) the mstrally Iocated pars oralis (nucIeus oraltcs) which 
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receives touch Mut nom the mouth, Iip, and nose; (2) the intermediately Iocated pars 

interpolaris (nucleus interpolaris), wfuch receives pain input Eom the tooth pulp (dental 

pain); and (3) the caudaIiy located pars caudalis (nucleus caudaiis), which receives pain, 

temperature, and iight touch input fiom the face, mouth, and tooth pulp. From ceIi 

bodies in the spinal trigeminai nucleus, axons of second-order neurons decussate through 

the lower brainstem reticdar formation, and ascend near the media1 lemniscus as the 

anterior trigemùiothaiamic tract to t e h a t e  in the ventroposteromedid (VPM) nucleus of 

the thalamus and in the posterior thaIamic region. Third-order neurons pass f?om the 

thalamus through the posterior limb of the internai capsule and corona radiata before 

terminating in the head region in the primary and secondary somatosensory cortices. The 

trigeminothalamic tract is included in the lateral pain system. 

The laterai pain system is composed of A-delta neurons of the peripheral nerves, 

dorsal horn and spinal nucleus of nerve V, laterd spinothalamic tract and 

trigeminothaiarnic tract, ventral posterior thalamic nucleus, and somatosensory cortex. It 

is associated with sharp, sudden, and disctiminating aspects of p h .  Because the signai 

passes to the cerebrai cortex, this system is probably involved with the sensocy quaiities 

associated with pain. Diftiise, poorly Iocaiized pain fiom the head is probably conveyed 

by the trigeminoreticuIothaIamic pathway, in which second-order a r e s  end in the reticular 

formation, from where third-order nbres reach the thalamic htraidar nuclei. The 

ûïgemhoreticuiothaiamic pathway is part of the mediai pain system. The mediai pain 

system is composed of C fibre neurons of the periphed nerves, dorsaI hom and spinal 

nucleus of cranrœai nerve V, spinoretidothaiamic pathway and trigeminoreticulothaIamic 

pathway, htralamhar thaithaa nuclei, widespread areas of the cerebraI cortex, and the 

Iunbic system The h b i c  system is associated with affèct and motivation, and it is 

probably associated with the actions and reactions h response to noxious sthtdÎ. 
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The gate control theory of pain (Melzack and Wd 1965) proposes that pain cm 

be moduiated by the balance of the interactions arnong the nociceptive C fibres non- 

nociceptive A-alpha (proprioception), A-beta afterent (touch) fibres of the peripheral 

nerves, and the intemeurons, and projection neurons of the dorsal hom. In addition, the 

reflected feedback descending iduences fiom the brain can modulate the excitabw of 

these neurons. Output tiom the fiontal cortex and hypothalamus activates centres in the 

periaqueductd grey and adjacent areas of the midbrain, which have connections with the 

medulla. Another area hvolved with pain modulation is Iocated in the pons. Fibres Eom 

these pontine and meduiiary tegmentd nuclei project to the spinal trigeminal nucleus and 

via the pain-modulating dorsolateral tract to the spinal cord. nie effect of the release of 

biogenic amines (e.g. norepinephrine, serotonin) from the neurons in the pons and 

meduiia, and opioid peptides is that they bind to receptor sites and suppress the activity of 

the afferent "pain" neurons. [t is Uely that the opioid mediated andgesic system is 

activated by psychologicai factors such as stress, pain itse& and suggestion (Noback et ai. 

1996). nie naturai variabiiity of pain thresholds cm be fkther affected by the emotional 

state of the individual (Chapman 1973), as weli as by medications ouch as opioids and 

no nsteroidai anti-inflanunatories. 

The Psychology of Pain 

Nociception ïmpties the reception by nocicepton of stimuli that fonn signais to 

provide information to the centrai nenrous srjtem of tissue damage eliciting a noxious 

stimulus. Pain is the perception of an unpleasant sensation. Perceptions, such as pain, are 

abstractions of the sensory mput by the central nervous system, Pain is not simp1y a 

bctÏon of the amount of bodiIy damage doue but is influenceci by attention, amüety, 
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suggestion, prior conditionkg, and other psychologicai variables (Mehck 1982). Pain is 

a subjective perception with a psychologicai dimension. A noxious stimulus that causes a 

nociceptor to tire is not necessady perceived as pain, as would be the case in a patient 

foiIowing surgery intempting the pain pathway to the cerebrum The processing of 

nociceptive signals to produce emotion begins in reticulocortical pathways. Four 

extrathalamic aEerent pathway s to the neocortex have been desmbed (Foot e and 

Momson 1987): (1) the noradrenergic fibres onginating in the locus cedeus (LC) (the 

dorsal noradrenergic bunde); (2) the serotonergk fibres that &se in the dorsal and 

median raphe nuclei; (3) the dopaminergic pathways of the ventral tepentai tract that 

arise from substantia nigra; and (4) the acetylchoiinergic neurons that originate p ~ c i p d y  

fiom the nucleus basalis of the substantia innominata. Of these, the noradrenergic 

pathway is most closely linked to emotiond States (Gray 1987). This cornplex network, 

together with the hypothalamus, constitutes the h b i c  brain (Isaacson 1982). The pomine 

nucleus locus ceruleus (LC) provides the main link between the nocicepton and iimbic 

activation. Nociception inmeases activity in neurons of the LC, and LC excitation appears 

to be an inevitable response to nociception (Morilak DA et al. 1987; Svensson TH 1987). 

Research on emotion implicates the dorsal noradrenergic bundle @NB) as the largest and 

the most important projection for emotiond processiag of nociception. The DNB projects 

nom the LC to multiple supraspinai structures including hippocampus, arnygdda, limbic 

cortex, and aiI of the neocortex. 

The Intemationd Association for the Study of Pain has endoned the dennition put 

forth by Merskey (1986) as "an unpleasant sensory and emotional experience associated 

with actud or potedai tissue damage, or desmied in tems of such damage". Meizack 

and Casey (1968) suggest three distinct dimensions to the pain experience, and this has 

been smmarized by Price (1988) as folIows: 
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1. A sensorydis~millCIfNe dimensioq which is composed ofexpenenchg the 

location. quaiity, and intensity ofthe painfiil sensation, as weiI as other spatial 

and temporal characteristics. 

2. A cognitive-evaluafive dimension, which is comprised of ongoing perception 

and appraisal of the meaning of what is taking place and rnight take place in 

relation to this sensation, 

3. An Hectiwe-rnofivaîionui dimension, which is the felt sense of these meanings 

in relationship to one's desire to avoid harm andor one's expectations of 

avoicihg h m .  

Several rapidly conducthg systems, the neospinothaiarnic tract, and spinocenn*cai 

tract, and possibly the postsynaptic neurons in the dorsal column system, contniute to the 

sensory-discriminative dimension of pain (MeIzack 1986). The brainstem reticular 

formation and the b b i c  system, which receive projections nom the spinoreticular and 

paieospinothaiamic components of the anterolated somatosensory pathway, are an 

important part of the affective-motivationd dimension of pain (Meizack 1986). Cognitive 

actMties such as cultural values, anxiety, attention, and suggestion aii have a profond 

effect on pain experience, and these activkies may affect the sensory-discriminathe 

dimension or the affective-motivationai dimension (Meizack 1986). Cognitive-evaiuative 

and affective-motivationai dimensions are linked via pathways fiom iimbic brain to fiontai 

and temporai cortex: "emotion d e t e d e s  cognition" (Pnbram 1980). Aigher cognitive 

processes may moduiate the IeveI of mput f?om the hbic braùi. Through such 

m e c h ~ s m s  emotionai distress produced by nociception, cognitive hction, and the 

psychosocid environment of the patient can be related to the amount of postoperative 

pain 
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Noxious stimuli Eom the surgicai wound produce prolonged, increased tonic 

activation of the LC (Chapman 1992). During this stirnufation, noradrenaiine depletion, 

the main synaptic neurotransrnitter in the LC, occurs because of failure to maintah 

noradrenaiine synthesis at the same Pace as the reiease of the neurotransmitter. This 

dtimateIy remlts in decreased noradrenaihe concentration in the synaptic cleft, and fdure 

to activate aipha-2 receptors on the presynaptic membrane for negative feedback The 

result is that LC firing rates increase with noradrenaline depletion. The endproduct of 

unmodulated noradrenergic transmission is overstîmuiation of hbic  structures. Weiss's 

work (1985) suggests that nociception causes emotiond distress, and this distress can be 

grossly exaggerated if the pain persists so that noradrenergic storage pools in the LC and 

DNB are depleted. 

The muitidimensionai mode1 of pain ailows us to explah why postsurgical pain can 

increase the emotionai state of the patient, and why many psychosocid facton can 

enhance or diminish the emotionai aspect of pain, and thus the total postoperative pain 

experience (Chapman 1992). These psychosocial facton help explain the Merences in 

pain experienced by patients foiiowùig the sarne surgicai procedure. 

Research in the acute pain literature suggests that psychologicai facton do play a 

role in exacerbating or m . g  the pain response of the postoperatnre patient; these 

UicIude feu and afutlety, sense of Ioss of controi, isolation and separation fiom nomai 

sociai supports, teamuig of ailturd and familial responses to pain, and the individuai's 

prior expenences with pain and dering (Egan 1989). Beecher (1956) addresses how the 

circumstances retated to wouading afEect the pain experience Those for whom the 

wounding is advaatageous, such as soIdÎers behg able to Ieave the battiefieId, seem to 

experience Iess pain than civiIr*ans d e r i n g  postoperatnre wounds of comparable size for 



10 

whom the surgical experience was a dismption to thek daily Iives. It is a wen-known fact 

that athletes that experience significant trauma while in competition seem to be unaware of 

the extent of the injury until after the competition is over. 

Anxiety has been shown to have a strong correlation with the amount of 

postoperative pain, with higher levels of anxïety associated with higher levels of pain 

(Chapman et ai 1977, 1986, 1992; Martin=-Umitia 1975; Peck 1986; Scott 1983; 

Spielberger 1973). When fear, anxïety7 and apprehension increase, the patient tends to 

request more andgesics for the relief of pain (Scott et al. 1983; Wise et al. 1978). 

Although this correlation exists, it has not been detemhed definitively if the increased 

nociception of pain increases aiwety or if increased anxîety increases the pain sensation. 

WhiIe pain &self produces anxiety, psychological factors by themselves appear to impact 

nociception, and thereby influence the amount of pain (Egan 1989). Successflll treatment 

ofanxiety by psychological methods has been shown to decrease cornplaints of pain and 

inccease hctionai activities in patients experiencing acute pain. However. few surgeons 

are knowledgeable in the formai psychologicai methods avdable for the relief of anxiety 

in postoperative patients, and referrai to a psychologist can be impractical. Behavioural 

methods often used to relieve anxiety wouid take too long to have effect. 

The term anxiety is nirrentiy used to refer to at least two related constnrcts 

(Spielberger et ai. 1970). Anxiety is most ofien used to descnie an unpIeasant emotionai 

state or condition. It is aiso used to descnbe relativeIy stabIe individuaï merences in 

amiety-proneness as a personality trait- Trait refers to reIativeIy stable indMduaI 

différences Ïn aryciety-proneness, that is7 to merences between peopIe in the tendency to 

perceive stressfiil situations as dangerous or threatening and to respond to such situations 

with elevations in the iatensity of tiieir state anxiety reactions. Trait e e t y  miplies 
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merences between people in the disposition to respond to stressfiil situations with 

varying amounts of state amiety. But whether those with diering trait amieties have 

correspondmg state amieties in a given situation d depend on how each individud 

perceives the situation as dangerous or threatenhg, and this is greatly iduenced by each 

individual's past expenences. MarteUi et al. (1987) found that adults' state amriety 

predicted immediate postoperative pain after preprosthetic oral surgery. George et al. 

(1980) found that negative expectancies about recovery Eom third molar surgery 

predicted pain, disabilky, and poor healllig. State anxiety predicted pain and disabiiity and 

trait anxiety predicted disabüity. Theu shidy suggested that anxiety and specinc 

expectancies predict recovery fiom third molar surgery. Hansson et ai. (1989) found that 

presurgicai stress and tension did not predict pain 72 hours after third molar surgery. 

However, patients with high total pain scores reported signincantly more generai distress 

in a general heaith questionnaire than patients reporting Iow pain scores. Bruegel (1971) 

found that characteristic manxIety leveI did not Muence post-operative pain perception and 

suggested that perhaps the anxiety which seems to influence pain perception is induced by 

the situation. Parris et ai. (1988) found a positive correlation between preoperative 

amiety and the postoperative ratings of pain, and expected recovery. However, 

Taenzer et al. (I986), demonstrated a reIationship between higher levels of trait k e t y  

and neuroticism and hcreased pain perception, and found that these two factors together 

were the most important predictors of pain. Pre-operative situational afvciety and feu  of 

surgery, assessed the evening prior to the operation, were not signincantiy correlated wîth 

most of the pain measures nor did they conm%ute to the prediction of pain levels m this 

study. Their redts suggest that whüe the patientk pre-operative etnotionai state is a 

factor reIated to his postoperative emotiond state, the patient's pain perception is more 

highiy reIated to hÏs dispositionai, or typical emotionai reactMty- The miplication the 

authors' make fiom this is that a health professiod wishmg to identay a patient at risk for 
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experiencïng bigh levels of postoperative pain is best advised to consider the patient's 

typical emotional reactions rather than his pre-operative emotional status. Taenzer et ai. 

(1 983) found correlations between the pain measures and po stoperative anxiety, 

confirmhg the expected relationship between postoperative situational anxiety and pain 

experiences. Chapman et al. (1977) were aiso able to demonstrate that state anxiety and 

posto perative pain were significantly and highly conelated. These correlations are 

consistent wÏth many previous reports (Sternbach 1978; Weisenberg 1977). 

Acute pain is classicdy thought of as being associated with amiety, and chronic 

pain with depression (Weisenberg 1977). However, depression is dso a factor influencing 

acute postoperative pain (Taenzer et al. 1986). Taenzer (1986) demonstrated that 

depression measured the evening prior to surgery was significantiy correlated with aii of 

the postoperative pain measures wMe pre-operative anxiCety was not signincantly related 

to any. 

Postoperative pain management 

The psychological, physiologicai, and socioeconomic effects of unreiieved acute 

pain are considerabIe (Justins and Richardson, 199 1): 

PsychoIogicai: unreiieved acute pain causes distress, de r ing ,  and sleep 

deprivation which l a d s  to faIliag morde and rising anxiety. 

PhysiologÏcai: 

Reqitutory: Pain impairs breathing and coughuig and predisposes the 

patient to respiratory complications. 
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Cmdiovc~smIm Hypertension and tachycardia produced in response to 

pain may be hatmfui to a patient with wdiac disease and the hcrease in 

cerebral blood flow may be dangerous for a head injury patient. 

Ga~rromtestrnak motility is impaired 

Mobility: is restricted by pain, and pressures sores develop. 

Thromboembolism becomes more likely. 

Socioeconomic: convalescence is slower and hospitai stay longer d e r  poor pain 

control. Increased nursing attention is required. Consumer satisfaction is 

reduced and patients face future rnedicai intervention with trepidation. 

Management of pain has traditionaiiy faild to recognize the complex dynamics 

invo lved in the individuai's postoperative pain experience, and thus patients with 

postsurgical pain are ofken undertreated. Beauregard et ai. (1998) assessed the intensity, 

duration, and impact of pain after day-surgery. Predictors of pain severity were also 

evaiuated dong with the quaiity of anaigesic practices and patients satisfaction. Their 

results showed that forty percent of the patients reported moderate to severe pain ddng 

the fist twenty-four hours after hospitai discharge. The pain decreased with tirne, but it 

was severe enough to Uiterfere with daily activities in a substantial number of patients. 

Twenty-five percent of patients needed to contact their surgeon within the first 

postoperative week because of pain. However, more than eighty percent of the 

participants were satisfied with their pain treatment. This may be expIained by the Eaa 

that many patients expect and consider pain nomiai in the days foUowing surgery, and 

implies that patient satisfaction cannot be used as a measure for adequate pain 

management- They concIuded that the sevecdy and duration of pain d e r  day-surgery 

shodd not b e  underestimatd Payne et ai. (1994), in a study to determine the incidence 

and Severi@ of postoperative pain foliowing a wide variety of ambuIatory surgical 
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procedures, found that twenty-six percent of patients experienced moderate to severe pain 

at the time of discharge, and seventyone percent of patients expenenced moderate to 

severe pain in the f h t  twenty-four hours following discharge. Thirty-six percent of 

patients reported that pain hterfered with sleep, wNe thùcy-five percent of patients 

reported that pain interfered with their normal activity. Warfield and Kahn found that 

seventy-seven percent of adults believe that it is necessary to experience some pain d e r  

surgery. Fi-seven percent of those who had surgery cited concem about pain afler 

surgery as theu prhary fear experienced before surgery. Seventy-seven percent of adults 

reported pain after surgery, with eighty percent of these experiencing moderate to extreme 

pain. 

The surgical extraction of thud molars evokes anxiety in certain patients 

perioperatively. M e t y  and psychosociai factors have been show to be conelated to 

recovery from outpatient surgery (Gidron et ai. 1995; Parris et al. 1988; Iamison et ai. 

1987). For those patients who expenence excess postoperative pain, this can be quite 

disruptive to their ability to tiinction in their ddy routines (Gidron et al. 1995; Payne et al. 

1994). Attempts to decrease postoperative pain foff owing third molar surgery usually 

include the use of nonopioid anaigesics (acetaminophen, nonsteroidal ad-inflarnmatory 

drugs), opioid anaigesics, and adjuvants (e.g. steroids). A fkequent observation in the 

postoperative management of pain is the variabüity in the patient response to the same 

type of surgicd procedure and medically slmirar postoperative course. An hcrease or 

change in anaigesic medication, usualiy involvhg an opioid, is often the route taken in 

these patients with cornplaints of excess pain. However, this is not aiways successful. 

The biggest problem in acute pain management is the tmpredictabIe vanability of pain 

(incidence, intemit, and time course), patient charactenstics, and pharmacologicd fkctors 

(Justins and Richardson 199 1). Studies have miptied that a rdationship e&s between the 
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dBicuity ofthird molar extraction and the magnitude ofpost-operative pain (Van Go01 et 

ai. 1977). However, when more sensitive rnethods of recording pain and operative trauma 

are use4 then no such relationship can be made (Gidron et al. 1995; Seymour et al. 1985; 

VanBuren and Kleinknecht 1979). Feinmann et ai. (1987) presented personaüty factors, 

post-operative pain experience and andgesic requirements after minor oral surgery under 

generai anaesthesia of 103 patients. They demonstrated that psychiatic morbidity, 

neuroticisrn and anxiety were related to increased pain which tended to persist longer than 

normal. Meizack et al. (1987) showed that the surgical ward comprises two distinct 

populations of patients that require medication for pain, one with post-surgicd pain that 

follow the traditional course of recovery in which pain dirninishes rapidly within the first 

three to four days, and the other with patients whose pain persists beyond the fourth day 

which is poorly controiied. The patients with long-lasting post-surpicai pain were helped 

Iess by their prescriied medications than the patients with the usuai shon pain course. 

Aithough this group of patients with persistent pain received more opioid dmgs, the 

continuhg high Ievels of pain indicate that this prescription strategy was ineffective. 

The management of postoperative pain with nonsteroidai anti-idammatory cirugs 

after ord surgery has been extensively studied (Cooper et ai., 1988; Tai et al., 1992; 

Sunshine et ai., 1993; Forbes et ai., 1990). Opioids have dso been used, usuafly in 

combination with nonopioids, especially in those unresponsive to primary nonopioid 

medication (Cooper 1993). Patient-controiled and fked schedde anaigesia have been 

shown to be superior to a pm opioid regimen (Precious et ai. 1997). Ody a few 

publications exist addressing the ciinicai eEdveness ofnormaiiy used postoperative pain 

treatment in oraI surgery (Adla et aI. 1992; Feintnana et al. 1987; Seymour et ai. 1985). 

Antila et aI. (1992), in a sucvey o fF Î Î sh  Oral Surgeons, found 94% used NSAIDS either 

aione (71%) or together with combmed dnigs (23%). Eighty patients (95%) regarded the 



16 

postoperative pain management as compIeteIy adequate or adequate most of the time. 

However, pain itself was not measured, and patient satidam0on with pain management is 

not equivdent to Iow pain scores (Beauregard et al. 1998). Seymour et al. (1985) found 

that 97% of patients expenenced theu most severe pain in the immediate postoperative 

period. A signincant reduction in pain had occurred by the moming of day one, and 

thereafter, both groups showed a siower reduction in pain over the remainïng five days. 

There was also a significant correlation between pain on day zero and pain for the 

remahhg six days. 

Although there are studies investigating postoperative pain, there is a lack of 

attention to the psychological factors. Despite studies (Panis et al. 1988; Samison et al. 

1987; Taenzer 1983; Feinmann et al. 1987; Gidron et ai. 1995; Wise et al. 1978; Taenzer 

et al. 1986; Marthez-Urrutia 1975; Bobey and Davidson L970; Mdow 198 1; Chapman 

and Cox 1976) and clinicd intuition indicating their influence in the postoperative pain 

experience, surgeons tend to ignore the psycho1ogicaI aspects of pain management and 

attempt to treat patient pain nom a purely nociceptive point of view. 

Antianxiety medications are used in the early stages of treatmg acute -ety 

disorders and m*sis situations that generate overwheiming emotionai reactions (Labelle et 

al. 1993). There are two very distinct classes of aoxiolytic drugs dehed in terms of their 

speed of action (Nutt 1993). One class acts fbt, within minutes or hours, and the other 

class is siower in onset of action and takes severaI weeks to work The benmdiazepines 

are probabIy the most important ofthe Eist-acting anxiolyticsCS Mers in this class indude 
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barbiturates and dcohol. For the pst thirty-five years the benzodiazepines have been the 

most fiequentiy prescnbed anxïoIytics and hypnotics in rnedicai practice (Rickels et al. 

1993). They long ago replaced the barbiturates, bromides, meprobamate, and the 

neuroleptics as drugs of choice for the treatment of anxiety (Greenblatt et al. 1983). 

Severai new classes of dmgs such as the 5 H T 1 ~  phai agonists, have dso been 

developed for the treatment of anxiety (Rickels 1990). This class of dmgs offers the first 

pharmacologie alternative to the benzodiazepines, but they have not replaced them 

(RickeIs 1993). 

Receptors for bemodiazepines are present in many regions of the brain, bcIuding 

the thalamus, Iimbic structures, and the cerebral cortex. Gamma-aminobutync acid 

(GABA), the major inhiitory neurotransmitter, is present in thirty percent to nfty percent 

of synapses in the nervous system (Costa 199 1; Guidotti 1983) and has been impiicated in 

both &ety and depression (Meltw 199 1). Two types of receptors for GABA have been 

identified. The GABAB receptor is coupled to a G-protein and is not Iinked to a 

benzodiazepîne receptor. The GABAA receptor, which is not linked to a G-protein, 

consists of four or five receptor sites linked to subunits organized around a central 

chionde channe1 (Zomski 1991). Buidhg of benzodiazepines to these receptors 

faditates most, Enot aii, of its actions as a result of potentiation of the neural hhiiition 

that is mediated by the action ofgamma-amhobutyric acid at chioride channels (Gilman et 

al. 1990). Benzodiazepines Uiaease the îrequency of GABA-mediated chlofide ion 

channe[ openhg. AIthough the GABA potentiation hypothesis does not fùiiy explain the 

pharmacodynamie effects, the aiuaoIytic &eas can be ascribed to potentiation of GABA- 

ergic pathways that serve to regdate the firing of neurons containing various monoamines 

(Güman et al. 1990). Through these beiizodiazepme receptors m the brain stem, k e t y  is 

reduced, and through an action in the cerebral cortw sedation is produced- 
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Ln an uncontroiled study Bruce (1968) compared the pain relieving actions of 

diazepam (10 mg) and morphine (IO mg) in eighty postoperative patients. Forty-five 

minutes after receiving either diazepam or morphine7 the patients were assessed 

subjectively as to the degree ofpain which they were dering; this was done on a scale of 

one to four. Figures for adequate analgesia did not greatiy f i e r  (morphine group 77%; 

diazeparn group 70%). However, ifadequate and moderate andgesia are taken together, 

there is a difference in favour of morphine (morphine group 97%; diazepam group 83%). 

HoKs (1968), Kyles (1968), and Moore (1968) aiso observed that the use of diazepam 

reduced the requirernent of narcotic andgesics in the postoperative period. Chapman and 

Feather (1973), in three double-bhd experiments, studied the effects of ten mg of orally 

admhistered diazepam, and observed for pain tolerance and pain sensitivity. In the fkst 

two experiments, the s u b m ~ u m  effort tourniquet technique was used to produce a 

highIy emotionai enduring pain, and the effects of diazepam were studied in contrast to a 

placebo control and an analgesic controI (aspi&). In the third experirnent, a dolorimeter 

was used to produce a series of simple, weff-controlled pain experiences which were 

associated with Little or no emotionai arousal. The purpose of the thûd study was to 

assess the effects of diazepam on the sensory-disaiminative aspects of the human pain 

experience. They found that the sensory-discriminative aspect of pain was not aected by 

diazepam nor was the centrai controI process. They strongiy suggested Eom their results 

that the extended pain toierance observed in the first two experiments reflects the effects 

of the h g  on the affective-motivational aspects of pain alone. They conclude that 

anxÎety is a crucial component of the affective-motivationai aspect of pain, and that the 

effective treatment of anxiety may do rnuch to controI the de r ing  associated with 

continuing pain. 
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Shgh et al. (198I), in a doubkblind randomized study, found in theu chical 

evduation of diazepam for relief of postoperative pain that signincant pain relief @ c 

0.05) occurred in the patients who had received diazepam. One hundred and five patients 

complaining of pain greater than or equai to three on a five-point scaie were studied. They 

had thirty-five patients foiIowing abdominal surgery randomiy aiiocated to three groups: 

(1) diazepam 10 mg im; (2) diazepam 5 mg im plus morphine 5 mg im; (3) morphine 10 

mg im. Pain was rated on a five-point scale by both patient and trained observer prior to 

receiving one of the dnig regimens, then at thirty, sixty, ninety, and one hundred twenty 

minute intervals after treatment. AU three treatments were associated with a signïficant 

reduction in mean pain score (p < 0.05). The efficacy of the three treatments was not 

diierent at thirty minutes. Thereafter, diazepam done was less effective, though not 

statisticaiiy significant at the p < 0.05 Ievel. Groups (2) and (3) were similar in their pain 

scores throughout the trial. They found the precise mechankm of the "pain relierkg" 

action of diazeparn diicult to explain and suggested that its sedative and tranquilizing 

properties may, to a large extent, be responsible for their buidings. The relative brevity of 

the "andgesic" action of diazepam, as compared with that of morphine in their study, 

suggested to them a possible placebo response, where psychotogicai factors play a major 

part. UnfominateIy, no placebo group was included in the study, and the effects of 

diazepam in reducuig postoperative pain were not cIearIy daferentiated @om the pIacebo 

effect. Hargreaves et ai. (1986) demonstrated that patients undergohg third molar 

removal had signincantiy Iower intrao perative beta-endorphin and anxiety levels as 

compared with the placebo group if they had received diazepam. Norepinephrine Ievels 

ïncreased signiscantiy in response to sugicai stress m aii groups [nahone (1.0 mg), 

fentsu1yI (O. I mg), diazepam (0.3 ma), or sahe solution placebo] except the diazepam 

group. Postoperative circuiating leveis of beta-endorphin and norepmephruie and pain 
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increased signincantiy fkom the one to three hour postoperative period for aII groups? with 

the exception of stable norepinephrine Ievels observed in patients receiving diazepam. 

However, the clah ofan anaigesic action of diazepam hm not been supported by 

others (McClish 1966; Haslett L968; Dundee and Wyant 1974). Haii et ai. (1974) studied 

the effects of the intravenous administration of diazepam on experimentdy induced paui 

thresholds. Two types of experimentai pain were studied: tibia1 pressure pain thresholds 

and themal pain thresholds. The results of theu study showed that the effect of diazepam 

on experimentdly induced pain thresholds is extremely variable, and in only a few ~ b j e a s  

was there a marked reduction in pain thresholds. Close examination of their data and 

mean threshold values show that diazeparn has no effect on pain thresholds. This is 

consistent with the hdings of Chapman and Feather (1973) in which diazepam had no 

effect on sensory pain. 

Although the benzodiazepines are thought by many to have simïIar 

pharmacologicaI pronles, diierences in pharmacokinetics (FeeIy and M a r  1990) and 

phannacodynamics (Hindmarch 1990) are known. Relative receptor bindmg atnnàies 

correlate somewhat with relative potencies of individuai benzodiazepines. Diazepam, in 

addition to effects common to a i i  benzodiazephes, has amciety reducing effects in doses 

that cause much less drowsiness than other tranquilizers. Given oralIy, peak bIood 

concentrations occur within two hours, Metaboikm occurs in the b e r  to 

desrnethyldiazepam and oxazepam. 

Short-tem benzodiazepine therapy can be highiy effectke in patients who have 

situationai anxiety. Through specinc receptors, they deviate symptoms of d e t y ,  

regardess of their cause. They are Euter actùig than buspirone, antidepressants, or 
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behaviourai therapy, and thus may be the most usefid anxiolytic agent for reducing 

postoperative pain. It is hypothesized that an anxioiytic, such as diazepam, may be useful 

as an adjunct to an analgesic, in those who may have a large psychological component to 

their postoperative pain. 

Adverse efXects o f  beazodiazepines 

(Gilman et ai. 1990) 

At the t h e  of peak concentration in piasma, hypnotic doses of benzodiazepuies 

can be ucpected to cause varying degrees of Lightheadedness, lassitude, increased reaction 

time, motor incoordination, atmia, impairment of mentai and psychomotor fiinctions, 

disorganization of thought, confbsion, dysarthria, anteropde amnesia, dry mouth, and a 

bitter taste. Other relatively common side effects inchde weakness, headache, blurred 

vision, vertigo, nausea and vomiting, epigastric distress, and diarrhea Adverse 

psychoIogicaI effects ïnclude reIease of bizarre uninhiiited behavïour, hostZty and rage, 

paranoia, depression, and sukidaI ideation. Although benzodiazepines have a reputation 

for caushg oniy a Iow inadence of abuse and dependence, the possiiüity of physical 

dependency and withdrawai may occur with prolonged (2 six weeks) moderate to high 

dosage use. Such problems are rareiy encountered wÏth short-tenn use at therapeutic 

dosage. 



Measurement of pain: the Short-Corn McGüI Pain Questionnaire 

Melzack and Casey (1968) have suggested that there are three major dimensions of 

pain: (1) sensory-discriminative, (2) affective-rcotivational, and (3) cognitive-evaluative. 

However, studies on pain management have ofken ignored the mdtidimensionai nature of 

the pain expenence and have treated pain as ifit were a unidimensiona1 q u w  that varies 

only in intensity. Pain is a personai, subjective experience infiuenced by cultural learning, 

the meaning of the situation, attention, and other psychologicai variables (Melzack and 

Wd 1988). k is not a hear  neurosensory phenornenon, but a dynamic, cornplex, 

integration of multiple factors. Therefore, before any pain-rating technique is use& the 

researcher must appreciate the muItidimensiona1 nature of pain. The goals of the study 

must be cIearly understood and identifie& suice certain pain measurement tools d1 be 

better suited to the goals of each individual study. 

The M c W  Pain Questionnaire (MPQ)(Melzack 1975) has become one of the 

most widely used tests for the measurement of pain. It provides vaiuabIe mformation on 

the sensory, affective, and evaiuative dimensions of pain experience. Melzack and 

Torgerson (1971) categorized words Uito three major classes and sixieen subclasses. The 

classes are (1) words that descnie the sensory quaiities of the pain experience in tems of 

temporal, spatial pressure, thermal, and other properties; (2) words that describe affective 

quahies in tenns of tensioa, fear, and autonornic propedes that are part of the pain 

experience; and (3) evduative words that desaibe the subjective overd intensity of the 

total pain expenence. In addition to the kt of pain descriptors, the questionnaire contains 

luie drawings of the body to show the spatial distriiutbn of the pain, words that descriie 

tempord properties of pain, and descn-ptors of the overd present pain intensity (PPI). 

The PPI has nurnbers associated with the foJIowing words: O - no p e  I - d d ;  2 - 
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discomforting; 3 - distressing; 4 - homile; 5 - excruciating. It is recorded as a aumber 

fiom zero to five. Three major indices are obtained with the MPQ: 

1. Thepain rathg mdex (PM) based on the rank values of the words chosen 

The rank values ofthe words cbosen by a patient are summed to obtain a score 

separately for the sensory, affective, evaiuative, and misceiianeous words, in 

addition to provi'ng a total score. 

2. The d e r  of words chosen ~ C ) .  

3. The PPI, the number-word combination chosen as the indicator of overaii pain 

intensity. 

The MPQ can be used as a ciinicai and research tool (Meizack 1999; Jensen and 

Karoly 1992). The MPQ has shown good consistency and reiiability in the evaiuation of 

acute pain and dental pain (Lowe et ai. 1991; Seymour et ai. 1983; van Buren and 

Kieinknecht 1979). The MPQ represents a usefiil tool for examinmg the dimensions of 

pain: (1) it provides quantitative Uiformation that cm be treated statistically; (2) it is 

sufficiently sensitive to detect dEerences among different methods to reiieve pain; (3) it 

provides information about the relative effects of a given manipdation on the sensory, 

affective, and evduative dimensions of pain (Mekack 1975). 

A short form ofthe MPQ (SF-MPQ) was developed by Mehck for use in specific 

stucfies when time to obtain information fiom patients is liniàed and when more 

uifonnation is desired than that provided by mtensity measures, such as the VAS or PPI 

(MeIzack 1987). The main component of the SF-MPQ consists of 15 dese to r s  (1 1 

sensov, 4 affective) w k h  are rated on an intensity scde as O = nom, 1 = dd, 2 = 

moderate or 3 = severe. 'ïhree pain scores are derived nom the sum ofthe mtensity rank 
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values of the words chosen for sensory, afEective and total descriptors. The SF-MPQ also 

inchdes the Present Pain [ritensity (PPI) index of the long fom MPQ and a visual 

analogue scaie (VAS). The SF-MPQ correlates very highly with the major PR1 indices of 

the LF-MPQ, and is sensitive to traditional cloucd therapies (MeIzack 1987). Data 

obtained with the SF-WQ provide information on the sensory, affective, and overaii 

intensity of pain. 

Measurement of Amciety: The StatcTrait Anxiety Inveatory 

(Spielberger et ai. 1983) 

The State-Trait Anxiety hventory (STAI) comprises separate self-report scaies for 

measurhg state and trait anxiety. The S - W e t y  scaie consists of twenty statements that 

evaluate how respondents feel "right now, at this moment." The T-ahuiety scale consi-sts 

of twenty statements that assess how people generally feei. The essentid quaiities 

evaluated by the STAI SœAnxiety scale are feehgs of apprehension, tension, nervousness, 

and worry. The scale has been used extensively to assess the level of SOanxiety induced 

by stressfuI experimentai procedures and by unavoidabIe red-life stresson such as 

imminent surgery, dentai treatmenc job interviews, or important school tests. The STAI 

T - k e t y  scde has been widely used in assessing c h c a l  anxÎety in medicai, surgicaI, 

psychosomatic, and psychiaaic patients. In cluucal and experimentai research, the STAI 

T-Anxiety scde has proven u s a  for i d e n m g  persons with high IeveIs of neurotic 

amïety and for seIecting subjects for psychologicai experiments who Mer in motivation 

or drive IeveI, 



Mensurement of Depressive Symptomatology: the CESD Scde 

(Radoff 1977) 

The Center for Epidemiologic Studies Depression Scde (CES-D Scale) is a short 

seif-report scde designed to measure depressive symptomatology in the general 

population. The items of the scde are symptorns associated with depression which have 

been used in previously vafidated longer scales. The scde was designed for use in 

studies of the relationships between depression and other variables across popdation 

subgroups. It has very high interna1 consistency and adequate test-retest repeatability. 

Vaiidity was established by patterns of correIations with other self-report measures, by 

correlations with clinical ratings of depression, and by relationships wÏth other variables 

which support its construct validity. Reliability, validity, and factor structure were sirnila 

across a wide variety of demographic characteristics in the general population samples 

tested, 



MA- AND METHODS 

Piiot Study 

In March 1994, a pilot study was carried out at the Victoria General Hospital (now 

known as the Queen Uizabeth II HeaIth Sciences Centre, VGH site) in Halifax, Nova 

Scotia, Canada, to determine whether patients foIIowing surgical extraction of thùd 

molars expenence any affective component in theû postoperative pain experience. During 

the consultation prïor to surgicd removai of third moIars in the outpatient Oral and 

Maxillofacial Surgery Clinic, the nature of the pilot study was explained to patients, and 

they were then given the option to participate. Consent was obtahed (Appendu A), and 

the State-Trait Arixiety inventory (Spielberger et ai. 1983)(Appendk B) as welI as the 

CES-D (depression) Scde (Radloff. 1 977)(Appendu( C) were compIeted by the patient S. 

Patients were ako instructed on how to nII out the pain diary for the three days following 

surgery, and were asked to either corne to the clùiic to retum the pain diary, or to mail it 

in once it had been completed. The pain diary consisted of a modified version (Appendix 

D) of the short-form McGüI Pain Questio~aÜe (Mehck 1987). This rnodsed version 

exc1uded the Present Pain Intensity (PPI), as it was felt that the visuai anaiogue scaie 

(VAS) provided an adequate measure of overall pain intensity and cornpliance would be 

better if the diary took Iess time to fiiI out. There were no "test" groups. Patients had 

their third molars surgicaiiy removed and medications were presmbed as per routine of 

each mdkduai surgeon. This consisted of one of the foIIowiag regimens: ibuprofen (600 

mg, twenty-four tablets) 600 mg o d y  q4 - 6h prn palli; or difituÛsaI (500 mg, fourteen 

tablets) 500 mg oraily b-id.. Eighteen patients agreed to participate in the study, and of 

these, meen subsequentty retumed the completed pain diary. The data coIIected 

(Appendnt E) suggested that there was an affective component in the pain experienced 

26 
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foiiowing third moiar surgery in certain individuais, and that patÎents reporting more pain 

on the visuai analogue scaie seemed to have a corresponding higher Ievel of affective pain 

report. 

Study Method 

This study was a prospective, double-biind, randomized, study evaiuating the 

effeaiveness of an anxio1ytic as an adjunct in the postoperative management of pain in 

patients having third rnolar teeth surgicaiiy removed, and attempted to detennine for 

whom this might be beneficiai. 

Means and standard deviations were cdculated nom the pilot study sarnple OF 

subjects for preo perative state anxiety, trait anxiety? CES-D Scaie, postoperative pain 

visuai analogue scale, SF-MPQ - sensory component of pain, and SF-MPQ - afEective 

component of pain (AppendDr E). Power was set at eighty percent with a statisticaiiy 

signincant detection of a reduction of the affective component of pain of th* percent. 

Power is the probability that the results of the experiment will d o w  rejectÏon of the nuIi 

hypothesis if the nuti hypothesis is fdse. Aiternatively, it is the probabilay of accepting the 

alternative hypothesis if the alternative hypothesis is me. That is to Say, if the diazeparn 

couid reduce the affective pain score so that these patients experienced thi' percent Iess 

affective pain than the placebo group. then there wouid be an eighty percent chance that 

the study wouid detea this merence. A power caicuiation showed that one hundred 

forty-five subjects would be required (Appendor F). 
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Prior to commencement of the study, the protocol was reviewed and approved by 

the Research Review Cornmittee of the Victoria Generai Hospital (VGH site Queen 

Elizabeth II Health Sciences Centre). The purpose of this cornmittee is to ensure that all 

proposed research in human subjects - either patients or staff - is scientificdy valid and 

ethicdy acceptable. 

Subject inclusion criteria consisted of patientdsubjects entering the VGH Oral and 

Maxillofacial Surgery Clinic: (1) destined for the removal of at Ieast two sofi-tissue, 

partiai bony, or fidi bony impacted mandiibdar third molars; (2) between L3-50 years of 

age; and (3) giv@ Uiformed consent for participation in the study (parents as well if under 

19 years old). Subject exclusion criteria consisted of (1) inabüity to read, understand, and 

utiIw the state-trait aaüety inventory, ces depression scde, visual analogue scde, and 

short-form McGii pain questionnaire; (2) non fluency in engîish; (3) histoty of chronic 

benzodiazepine, opioid, dcohol, or other dmg use; (4) history of alIergy/hypersensitivity 

or adverse reaaion to fentanyi, diazepam, ketoprofen, A S 4  or any other N S m  or 

benzodiazepine; (5) concurrent or recent history of hepatic, renai, cardiovascular, 

haemato poietic, endocrine, respirato ry, neurologicai, or psychiatrie disease; (6) active 

peptic ulcer disease, active mflarnrnatory diseases of the gastrohtestïnai tract, 

gastrointestinal bleeding, or gastnc dysfûnction that could interfere with h g  absorption; 

(7) pregnant or Iactating; (8) receiving highly protein bound drugs; (9) receiving any other 

anaigesics; (10) dedopment of postoperative Section or nb~olytic  aiveoIitis within the 

nrst six postoperative days. 

Patients entering the VGH Ord and Maxiaofàciai Surgery C h C c  destined for the 

remod of at Ieast two Ïmpacted mandibuiar third molus, were M e d  to partÏcipate in 

the study in random order in which they came to smggery by routine booking methods. 
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Two hundred and thirty patients were included in the study. The patients' chief complaint, 

history of chief complaint, past medical history, medications, allergies, and diagnosis, as 

weU as the indications for surgery, COR nature of the surgery, intravenous medications, 

posto perative sequelae and complications were revïewed prior to surgery. Mo rmed 

consent in a standard fashion was obtained for the removal of the third rnolars. The nature 

of the study was explallied to the patient and f d y  member, and informed consent in a 

standard fàshion was obtahed fkom the patient (and hisher parent if under 19 years of 

age) pnor to inclusion in the study. k s t  p60r to surgery, patients completed a S tate-Trait 

Amo'*ety inventory and CES-D Scale questionnaire. They were also given standardized 

instructions on how to fill out the pain diary which contained a moditïed version of the 

Short-form McW Pain Questio~ake (Melzack 1987). AU patients underwent a standard 

surgicd procedure of third molar extraction under local anaesthesia and intravenous 

sedation. The surgery was completed by either a resident or stafF surgeon in oraI and 

maxillofaciai surgery. The stugicai extent of the surgery was assessed and recorded by the 

surgeon using a validated measure ( W o n  et ai. 1992). This measure priniady reffected 

the use of incision and the extent of bone removai required for the extractions (Appendix 

G). Patients received intravenously dexarnethasone 1 0 mg, fentany 10.1 mg, and diazepam 

titrated to ptosis and sIurred speech with a maximum dose of 25 mg. This was foiIowed 

by hf3trating intraoraliy with 2% lidocahe with 1: 100,000 epinephrine as required for 

effective local anaesthesia The arnount of drugs ghm was recorded as weli as the 

duration of the surgery. FoUowhg the operation, patients were taken to the recovery 

room, where they were observed and attended to by the recovery room nurse specialized 

in postoperative care foiiowing outpatient oral surgery. F d y  members were then 

brought in to the recovery room to be wit6 the patient whüe they recovered from the 

mgery and mtravenous sedation. Four by four inch gauze was placed m the patientst 

mouth for hemostasiCs, and an ice-pack was piaced on the face to help prevent 
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postoperative edema M e r  an average time of twenty minutes, when deemed suitable for 

discharge home, the recovery room nurse reviewed with the patient and f d y  members 

normai postoperative sequelae, complications, and postoperative care. A standard 

pamphlet with d e n  postoperative care instmdons (Appendk H) was given to the 

patienf as weii as a telephone number for the Oral and Maxillofacial Surgery outpatient 

chic and a telephone number for emergencies. 

There were two study groups. One group received ketoprofen SR 200 mg for 

seven days starting the day of surgery, plus diazepam two mg o rdy  q8h for two days, 

starting the momïng after the day of surgery. The other group received ketoprofen SR 

200 mg for seven days starting the day of nirgery, plus placebo orally q8h for two days, 

starting the rnorning &er the day of surgery. Neither the surgeon nor the patient knew 

whether they were in the diazepam group or the placebo group, and patients were 

randody assigned to either group by the hospitai pharmacy research protocol. This 

invohed the assignment ofeither diazepam or pIacebo to a patient subject number at a one 

to one rate in random order at the start of the study. This assignrnent was decided by a 

hospital pharmacist not involved in dispensing of the drugs. The phannacist uivolved in 

dispensing was unaware of which h g  the patient was receiving. The legend for 

diazepdpiacebo and subject number was reveded at the end of the triai. AiI patients 

fXied out a Pain Diary (modined short-fonn McGill Pain Questionnaire, Appendix D) for 

the first three days (including the day ofsurgery) postoperatively. Patients then r e m e d  

to the cihic after seven days for postoperatnre foIIow-up and retum of pain diaries, or 

maüed in their pain diaries if more convenient. 

Means and standard deviations nom the Pain Diaries for "sensory", "af3ectlvett, 

and "total pain intensity" (VAS) for the three postoperative days were computed and are 
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summarized in Table I, II, III, and W .  The Student's nonpaired one-tded t-test was used 

to anaiyze the data for signincant merences between the mean "sensory". "affective", and 

"total" (VAS) pain between the diazepam group and the placebo group. 

Pearson correlation was applied to detennine whether any correlation existed 

between (1) pre-operative state or trait &ety and postoperative pain, and (2) CES-D 

depression score and postoperative pain. State anxiety? trait anxiety, and CES depression 

score were tested for correlation with each other and with postoperative sensory. 

affective, and total (VAS) pain Correlation with pain was anaiyzed with the means for 

each day, the mean over days two and three, and overd over the three days (TabIe Vm). 



Of the two hundred and thirty patients who were entered into the study, one 

hundred and eighty-two retumed their pain diaries. This is a seventy-nine percent 

response rate. Of those patients who did not retum completed pain diaries, twenty-three 

were in the diazepam group, and twenty-five were in the placebo group. The majonty of 

the patient sample were adolescents and psychosocid factors may account for the lack of 

cornpliance in complethg and retuniing pain diaries in twentysne percent of the sample 

population. Because of the large geographic area from which patients were referred, the 

inconvenience of returning to the chic  or mailing in their pain diaries may have played a 

role as wen. One patient in the placebo group was removed îkom the study on the day of 

surgery &er discove~g that she had attempted suicide in the recent past. Arnong those 

patients who retumed their pain diaries, twelve patients experienced a postoperative 

Uifection. Six of these patients were in the diazepam group, and six were in the placebo 

group. Five of the twelve infiedons were w i t h  the nrst six postoperative days. Ofthose 

with infection withili the first six postoperative days two were in the diazepam group, and 

three were in the placebo group. Fourteen patients were diagnosed with tibrinolytic 

alveolitis ushg the criteria suggested by Swanson (1989): 

1. Severe pain localized to the area of the extraction and usuaily radiating up the 

side of the head to the ipsilaterai ear or temple, and sometimes d o m  the neck 

2. The omet of pain occuffing three to four days foflowing surgery, with the 

patient having expenenced the customary and expected post extraction 

discodort, and then apparent improvement on the second day ody to be 

followed by a sudden worseniag ofthe pain. 
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3. Loss ofsleep caused by pain the previous night Control of pain was difEicdt, if 

not impossible, to achieve even with an anaigesic such as acetaminophen with 

codeine 30 mg. 

4. Drarnatic reliefwithui an hour or two after irrigation and drying ofthe socket, 

and placement ofan anodyne dressing (Alvogyi was used in our patients). 

5. MaIodor or lymphadenopathy might or might not have been present. 

Ten patients with fibrinolytic aiveoiitis were in the diazepam group, and four were 

in the placebo group. Patients experiencing pustoperative infection or fibrinolytic 

aiveolitis within the first six days were excluded nom the statisticai analyses. These 

inciuded six patients in the diazepam group and three in the placebo group with fibrinolytic 

dveolitis, and two patients in the diazeparn group and three in the placebo group with 

infection. One hundred and sixty-eight patients were included in the study for statisticd 

anaIysis (Appendix I). Eighty-five were in the diazepam group and eighty-three were in 

the placebo group. 

Cornparison of study groups at basdine 

The two groups were compared to d e  out codounding factors due to dinerences 

between sample groups. Chi-square anaiysis was appiied for demographic cornparison of 

study groups by sex (Table V) and by surgeon (Table VI) and couid find no statisticaiiy 

sipnincant differences. Student's t-test was used for cornparison of study groups by mean 

age, weight, number of wisdom teeth removeci, extent of surgery, ducation of surgery, 

amount of pre-operative intravenous dmgs ariminr'stered (dexamethasone, fentanyI, 

diazepam), lidocaine dose, state k e t y ,  trait atlx~*ety* and CES-depression score (Table 
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. The t-test was also used to compare the amount of pain reported in patients' pain 

diary on the day of surgery, pnor to receiving either diazepam or placebo. No statisticaüy 

signincant merences were found between the two groups. 

Diazepam vs placebo 

On the day of surgery, a statisticdy signincant Werence was not found between 

the two groups in their reported "sensocy" pain, 'baffective'7 pain, or "total pain intensity". 

The diazepam group had a mean sensory pain score of 5.95 (SD. = 4.42) compared to a 

mean score of 7.27 (SD. = 5.90) in the placebo group @ = 0.11). in the "afFectiveW 

aspect of pain, the diazepam group had a mean score of 1.42 (SD. = 1-65) and the 

placebo group a mean score of 1.79 (SD. = 2.04) (p = 0.20). "Total pain intensity" 

showed a mean of 26.6 mm (SD. = 19.2) in the diazepam group and a mean of 3 1.9 mm 

(S.D. = 22.7) in the placebo group (p = 0.1 1). On day two (the day after surgery, first 

day of diazepam vs. placebo), statisticaiiy signincant merences were found in aiI three 

aspects of the pain expenence, with the diazepam group experÏencing Iess pain than the 

placebo group. Mean score for the "sensory" pain was 5.15 (SD. = 3.98) in the diazepam 

group, compared to 7-12 (SD. = 6.14) in the placebo group @ c 0.02). Mean score for 

the "affective" pain was 0.72 (SD. = 0.96) in the diazepam group and 1.25 (SD. = 1.83) 

m the placebo group @ = 0.02). Mean score for the VAS was 23.3 mm (S.D. = 16.8) m 

the diazeparn group versus 29.4 mm (SD. = 21.9) in the placebo group @ = 0.04). On 

day three (two days d e r  surgexy), a statisticaiIy signüicant difrence was found between 

the groups in the amount of"sensoryW pain reported, with a mean of478 (SD. = 4.40) in 

the diazepam group and a mean of 6.38 (SD. = 5.94) in the placebo group @ = 0.05). 

There was a statisticaiiy signifiant merence in the "aff&vet>ain reported, with a m m  
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of 0.59 (SD. = 1.00) in the diazepam group compared to a mean of 1.10 (SD. = 1-81) in 

the placebo group @ = 0.03). A statisticaüy signincant difference could not be shown ui 

the "total" (VAS) amount of pain on day three. "Total" pain reported by VAS was 2 1 -3 

mm (SD. = 17.9) in the diazeparn group versus 24.7 mm (SD. = 20.1) in the placebo 

group @ = 0.25). The mean reported "sensory", "affective", and "total" (VAS) pain over 

the days in which one group received diazepam and one group received placebo (days two 

and three) showed a statisticdy signfncant dEerence between the two groups in the 

sensory and affective measures of pain, but not in the VAS measure of pain. The mean 

"sensory" score in the diazepam group was 4.96 (SD. = 3-96), while the mean score in the 

placebo group was 6.75 @ = 0.02). The mean "affective" score in the diazepam group 

was 0.66 (S.D. = 0.9 l), versus 1-17 (SD. = 1-77) in the piacebo group (p = 0.02). The 

mean of the "totai" pain intensity by VAS was 22.3 mm (S.D. = 16.2) in the diazepam 

group, compared to 27. I mm (S.D. = 20.1) in the placebo group @ = 0.09). 

Correlation anaiysis 

A statisticaiiy signincant correlation couid be found arnong state anxiety, trait 

anxiety, and CES-D scores (p = 0.0001). The correlation coefficient (r) between state and 

trait anxiety was r = 0.30, between date anxiety and CES-D r = 0.37, and between trait 

anxiety and CES-D r = 0.40. When preoperative state and trait aruciety were anaiyzed for 

correlation with postoperatke pain, statisticalIy significant hdings could be found oniy 

between state anxiety and totai VAS @ = 0.02; r = 0.17) and between preoperative state 

manxIety and VAS for mean of days 2 & 3 @ = 0.02; r = 0.18). The Ievel of correIation 

found between these variables was not high. Ttiere was no statisticdy signincant 

cordation between CESD scores and postoperative pain scores. 
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Correlation andysis of sensory, affective, and VAS pain showed a statisticdy 

significant @ = 0.000I) as weiI as a high level of correlation between alI three measures of 

pain (Table Vm). Mean affective overall had a positive correlation with mean sensory 

overali (r = 0.77) and with mean VAS overd (r = 0.64). Mean sensory overall dso had a 

positive correlation with mean VAS overd (r = 0.82). Mean sensory, affective, and VAS 

for days two and three were signincantly correlated @ = 0 -000 1). Mean affective for days 

two and three was positively correlated with mean sensory for days two and three (r = 

0.76) and mean VAS for days two and three (r = 0.64). Mean sensory for days two and 

three ais0 had a positive correlation with mean VAS for days two and three (r = 0.83). 

Correlation anaiysis of the same variables in the diazepam group (Table IX) and 

the placebo group (Table X) showed results similar to when aIi subjects were considered. 

Differences in the diazepam group hciuded a finding of statistically signincant positive 

correlation between CES-D and mean total affective pain score (p = 0.02; r = 0.14). The 

placebo group showed a loss of statisticaüy signincant correlation between state anxiety 

and mean totai VAS, and between state anxiety and mean VAS for days two and three. 

Adverse effects 

Patients were asked to fïii out their pain diary four times per day, and were asked 

to report any adverse effects, such as nausea, vomiting, daytime sedation, difEcuIty with 

mentai tasks, mood changes, hpaired coordination, suicidai or other abnormal thoughts 

or adverse events. Twenty-nine patients reported experienciag adverse &ects 

postoperativeIy (TabIe Xl). Sixteen of these adverse events occurred on the same day or 

evening as their operation (TabIe XQ prior to c e c e h g  either oral diazepam or placebo. 
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Nimeteen adverse events were reported on days two and three (Table XIII), with no 

diierence between the placebo and diazeparn groups. 



TABLE 1 

Mean ~ a i n  scores - Dav 1 

Day 1 "Sensory" Pain Score 

Day 1 "AfEective" Pain Score 

Group 

Diazepam 
Placebo 

Day I "TotaI" (VAS) Pain Score 

N 

83 
82 

Group 

Diazepam 
PIacebo 

Mean 

5.95 
7.27 

N 

83 
82 

Group 

Diazeparn 

Standard 
Deviation 

4.42 
5.90 

Mean 

1.42 
L.79 

N 

83 
Placebo 1 82 

Standard 
Error 
0.49 
0.65 

Standard 
Deviation 

1-65 
2-04 

Mean 

26.65 
3 1-90 

Minimum 

0 
O 

Standard 
Error 
O, 18 
0.22 

Standard 
Deviation 

19.17 
22.68 

Maximum 

19.50 
27.50 

Minimum 

O 
O 

Standard 
Erro r 
2. I O  

Prob > 1 T 1 
P value 
O, IO 

2.50 

Maximum 

7.50 
8.50 

Minimum 

O 

Prob > 1 T 1 
P value 
0.20 

7.50 89.00 

Maximum 

76-17 

Prob > 1 T 1 
P value 

0.1 1 



TABLE II 

Mean pain scores - Day 2 

Day 2 "Sensory" Pain Score 

Day 2 "AfEectï~e'~ Pain Score 

Group 

Diazepam 
PIacebo 

Day 2 "Total" (VAS) PaUi Score 

Group 

Diazepam 
PIacebo 

N 

85 
83 

Prob > 1 T 1 
P vaIue 
0.02 

Minunun 

O 
2.50 

Maximum 

20.25 
29.25 

N 

85 
83 

Mean 

5-15 
7-12 

Group 

Diazepam 
Placebo 

Mean 

0.72 
1.25 

Standard 
Deviation 

3 -98 
6, 14 

Prob > 1 T 1 
P value 

0.04 

N 

85 
83 

Standard 
Error 
0.43 
0.67 

Standard 
Deviation 
0-96 
1-83 

M d u m  

58.25 
93.88 

Standard 
Error 
1.82 
2-40 

Mean 

23.30 
29.44 

Minimum 

. O 
5-00 

Standard 
Error 

Standard 
Deviation 
16.79 
21.86 

Minimum 

0.10 1 O 
0.20 1 O 

Maximum Prob > 1 T 1 
P vaiue 

4.25 
10-0 

0.02 



TABLE III 

Mean ~ a i n  scores - Dav 3 

Day 3 "Sensory" Pain Score 

Day 3 "Affective" Pain Score 

Prob > 1 T 1 
P value 

0.05 

Day 3 "Total" (VAS) Pain Score 

Minimum 

O 
O 

Group 

Diazepam 
PIacebo 

Group N Mean Standard 
Deviation 

1 .O0 
Placebo 83 1.10 1-81 

1 Diazepam 1 85 1 21 -34 1 17.9 t O 1 88.00 1 0.25 1 

Maximum 

18-75 
27.00 

Mean 

4.78 
6.38 

N 

85 
83 

Maximum 

5 .O0 
9-00 

1 Placebo 1 83 1 24.74 1 20.10 1 2.20 1 O 1 86.00 1 1 

Prob > 1 T 1 
P vdue 
0.03 

Standard 
Error 
0.1 t 
0.20 

* 

Standard 
Deviation 

MinMum 

O 
C P  

O 

Prob > 1 T 1 
P vafue 

Group 

Standard 
Error 

N 

4.40 
5 -94 

0-48 
0.65 

Mean Standard 
Deviation 

r 

Maximum Standard 
Error 

Minimum 



TABLE IV 

Overd (Days 2 & 3) mean ~ a i n  scores 

Overd "Sensory" Pain Score 

Overdl "Affective" Pain Score 

Group 

Diazeparn 
Placebo 

Overaii "Total" (VAS) Pain Score 

N 

85 
83 

Group 

Diazeparn 
PIacebo 

1 Group 1 N 1 Mean 1 Standard 1 Standard 1 Minimum 1 Maximum 1 Prob > 1 T 1 1 
1 1 Deviation 1 Error 1 1 1  value 1 

N 

85 
83 

r 

Mean 

Mean 

0.66 
1.17 

Diazepam 
Placebo 

4.96 
6-75 

Standard 

Standard 
Deviation 

0.9 I 
1.77 

85 
83 

Deviation 
3.96 
5.80 

Standard 

22.32 
27.09 

Maximum Minimum 

Prob > 1 T 1 
P value 

0.02 

Standard 
Enor 
O. 10 
O. 19 

Prob > 1 T 1 
Error 
0.43 
0.64 

16.21 1 1.76 
20.09 1 2.20 

17-88 
28.12 

0.00 
L -25 

Minimum 

O 
O 

P value 
0.02 

Maximum 

4.12 
9.50 

0.00 
6.88 

73.12 
89.94 

0.09 

L 



TABLE V 

Cornpan-son of study groups by sex 

Frequency 
Percent 

Row percent 
Column percent 

Diazeparn 

Placebo 

Male 
37 
22-02 
43 -53 
55-22 

Total 

Total 
85 
50.60 

LOI 
60.12 

Statistic 
Chi-Sauare 

DF 
I 

Value 
0.96 

Probability 
0.33 



TABLE VI 

Cornparison ofstudy groups by surgeon 

Frequency 
Percent 
Row % 
Col % 

Surgeon Surgeon 
3 4 

Surgeon 
I 

29 
17.26 
34.12 
52.73 

Surgeon 
2 

Surgeon 
5 

Surgeon 
6 Total 

Placebo 

1 S tatistic 1 DF 1 Value 1 Probabilitv 1 
1 Chi-Square 1 5 1  4-15 1 OS3 1 



Cornparison ofstudy groups 

Variable: Age (years) 

Variable: Weight (pounds) 

Prob > 1 T 1 
P d u e  
0.18 

Maximum 

39.0 
- 30.0 

Variable: Number of teeth removed 

Group 

Diazepam 
Placebo 

Prob > 1 T 1 
P vahe 

Standard 
Error 

Diazepam 
PIacebo 

Variable: Extent of surgery 

Minimum N 

85 
83 

Minimum Group 

3.35 
4.00 

0.53 1 13.0 
0.36 1 14.0 

Maximum Standard 
Deviation 

- 

85 
83 

Prob > 1 T 1 
P value 
0.87 

VariabIe: Surgical duration (minutes) 

Mean 

20.34 
19.50 

Standar 
d Error 

N 

95.0 
96.0 

151.10 1 30.95 
150. L4 1 36.45 

Maximum 

4 
8 

Standard 
Deviation 
4.89 
3 -27 

Mean 

Prob > 1 T 1 
P value 
0-40 

250.0 
260.0 

Standard 
Error 
0.06 
0.09 

Group 

Diazepam 

Maximum 

16 
16 

0.85 

Minimum 

2 
2 

Mean 

3.76 
3.78 

N 

85 

Muiimum 

4 
2 

i 

Standard 
Deviation 

0.57 
0.83 

Group 

Diazepam 
Placebo 

Prob > 1 T 1 
P value 

0-79 

Placebo 

Standard 
Deviation 

3 -34 
3 -29 

Maximum 

60.00 
55.00 

- 83 

Standard 
Error 
0.36 
0.36 

N 

85 
83 

Mean 

10.65 
10.22 

Standard Standard 
Deviation 

8-86 
8-73 

Group 

Diazepam 
Piacebo 

Minimu N 

85 
83 

Mean 

19-80 
19-44 

Error rn 
0.96 
0.96 

5-00 
5-00 



Variable: Dexamethasone dose (mg) 

Variable: Fentanyl dose (mg) 

Group 

Diazepam 
Placebo 

N 

85 
83 

Group 

Variable: htravenous Diazeparn (mg) 

Diazepam 
Placebo 

Mean 

9.91 
9.89 

N 

Variable: Lidocaine dose (mg) 

85 
83 

Gmup 

Diazepam 
Placebo 

Standard 
Deviation 

Variable: State arîxiety 

Mean 

0.10 
0.10 

Group 

Diazepam 
Placebo 

Standard 
Error 

Maximum 

N 

85 

O -43 1 0.05 
0-99 1 O-ii 

Prob > / T 1 
P vdue 

Standard 
Deviation 
0.00 
0.01 

Maximum 

30.0 
40.0 

N 

85 
83 

Minimum 

Prob > 1 T 1 
P value 

0.1 I 

1 

Group 

Diazepam 
Placebo 

8-00 
1-00 

Standard 
Errot 
0.00 
0.00 

Mean 

14.50 

Mean 

301.4 
301-0 

Maximum 

78-0 
78-0 

Maximum 

Mùiimum 

Standard 
Error 
0.55 

Standard 
Deviation 

5 -07 
83 1 15.89 

Prob > 1 T 1 
P value 

0-66 

N 

85 
83 

Prob > 1 T 1 
P value 

10.00 
1 O .O0 

0.08 
0.08 

Minimum 

10.0 
0.67 6.08 

Standard 
Deviation 

0-90 

9.0 

O, 12 
O -20 

Standard 
Error 

Mean 

43.49 
42-67 

0.28 

Standard 
Error 
1-33 
1-26 

Standard 
Deviation 

12.24 
11-49 

Muiimum 
----- 

Minimum 

20.0 
20.0 

200.0 
140.0 

48.80 
57-76 

Maximum 

5-29 
6-34 

Prob > 1 T 1 
P value 

600.0 
600.0 

0.96 



Variable: Trait anxiety 

Variable: CES-D 

Prob > 1 T 1 
P value 
0.40 

Group 

Diazepam 
Placebo 

Group 

Diazeparn 
Placebo 

Mean 

33.84 
34-94 

N 

85 
83 

N 

84 
83 

Standard 
Deviation 

8-30 
8-53 

Mean 

9.32 
9.06 

Standard 
Enor 
0-90 
0-94 

Standard 
Deviation 

8.16 
6.30 

h4inknu.m 

20.0 
20-0 

Maximum 

57-0 
55-0 

Standard 
Error 
0.89 
0.69 

Minimum 

O 
O 

Maximum 

36.0 
30.0 

Prob I 1 T 1 
P value 

0-82 



TABLE VIIIC 

Correlation Andysis: d subjects 

Pearson Correlation CoeflGicients 
Probability > 1 R 1 under Ho: Rho-O 

Number of obsenrations 

1 State 1 Trait 1 CES-D 1 Totai 1 Totai 

State 
aaxiety 

Trait 
amiety 

CES-D 

auxiety 1 aoxiety 
1,0000 1 0.3006 

Total 
sensory 

Total 
affective 

0.0 
168 

0.3006 

168 
Totai 0.1770 

0.3664 

VAS 

Total 
VAS 
0,1770 
0.0217 
168 

0.0420 
0.589 1 
168 

0.0047 
0.9521 
167 

0.8228 
0.000 1 
168 

0.639 1 
0.000 1 
168 

1 .O000 
0.0 
t68 

,7846 
,000 1 
168 

,6133 
,000 1 
168 

sexwry 1 affective 
0.0865 1 0.0753 

0.0001 
168 
1.0000 

167 1 167 

168 
0.0420 

167 
0.028L 
0,7189 
167 

0.0899 
0.2479 

0,08653 
0.2647 
L68 

0.0217 
168 

1 168 

0,0001 
167 

0,4024 
0,0001 0.0 
168 168 

0.1283 
0.0974 
168 

167 
0.0047 

168 
-1 126 
,1462 
168 

,0698 
3689 
168 

affective 
day2&3 

VAS 
d@&3 

0.001 
167 
1.000 
0.0 

0.3664 
0,0001 

167 
1.0000 
0.0 
168 

0.7688 
0.0001 

0.5891 
168 

sensory 
day2BU 

-0668 
,3898 
168 
-184% 
-0165 
168 

02647 
168 

0.1283 

0.4024 
0,0001 

167 
0,7684 
0.000 t 
168 
1.0000 
0.0 

0.0753 
0.3322 

168 
0.8228 

-1495 
.O530 

-0792 
-3078 

167 
,0623 
-4235 
167 
,0106 
-8918 
167 

0,3322 
168 

0,1212 
0.0974 
168 

0.0281 
0.7189 

0.1212 
0.1178 

168 
0.6391 

0.952L 
167 

0,1178 
168 

0.0899 
0.2479 

.O302 

.69&7 
168 
,7478 
-0001 
t68 
.8253 
,000 1 
168 

0.0001 
168 

168 
,9440 
.O001 
168 

-6393 
.O001 
168 

0.0001 
168 

,97349 
,0001 

,7418 
,0001 



TABLE IX 

Correlation Anaiysis: Diazepam group 

Pearson Correlation Coefficients 
Probabüity > 1 R 1 under Ho: RhH 

Number of observations 

Trait 0,3272 1,0000 0.4022 
vnxiety 1 011022 1 0.0 1 0.OOOL 

85 85 84 
CES-D 0.3 123 0.4022 1,000 

Totai 0,i589 - 0,1908 0.0192 
sensory 0,1463 0.0803 0.8623 

85 85 84 
Totai 0.0455 0.1841 0.1458 

affective 0.6791 0.0917 0,1856 
85 85 84 

Total 0.2220 0.091 t 0.0193 
VAS 0.0411 0.4069 0.8616 

85 85 84 
sensoty ,1492 ,1983 ,0138 
day2&3 ,1730 ,0688 ,9008 

. 85 - 85 84 
affective ,0666 -1974 .1719 
day2&3 -5449 ,0702 .tL79 

85 85 84 
VAS -2445 .1253 .O258 

d@&3 ,0241 3 3 2  ,8156 
85 85 84 

Total seosory affective VAS 
VAS m&3 day2&3 day2BU 
022îO 0,1492 0.0666 0,2445 
0,041 1 O, 1730 0.5449 0,0241 

85 85 85 85 
0.09 11 O, 1983 0.1974 O, 1253 
0.4069 0.0688 0.0702 0,2532 

85 85 85 85 
0,0193 0,0138 0,1719 .0,0258 
0.86 16 0,9008 O, 1 179 0.8 156 

84 854 84 84 



Trait O-: 1.r 
artxiety 0.0105 

CES-D 0,4453 0,4167 
0,000 1 0.000 1 

Total 0,0487 
sensocy 0,6618 

83 
Total 0,1114 

affective 0.3 160 
83 

Total 0.1529 
VAS 0.1675 

83 
sensoty 0.0439 

0.6937 
83 

& i e  0.0859 
day2&3 0.4400 

83 
VAS 0.1475 

d@&3 0,1833 

TABLE X 

Correlation Anaiysis: Placebo group 

Pearson Correlation Coeficients 
Probability > 1 R 1 under Ho: R h 0 4  

Number of observations = 82 

CES-D Total Total Total 
sensory affective VAS 
0,0487 O. 1 1 14 O. 1529 
0.66 18 0.3 160 O. 1675 
83 83 83 

0.0728 0.0736 -0.0 134 
0,5129 0.5086 0.9045 
83 83 83 

0.0456 0.0648 -0.0054 
0,6823 0,5604 0.96 14 

VAS 
L!&G!!e 
O. 1475 
O. 1833 
83 

0.0 113 
0.9 196 
83 



TABLE XI 

Reported adverse events postoperatively 

1 

Diazepam or 
placebo jqoup 

diazepam 
placebo 
placebo 
placebo 

diazepam 
placebo 
placebo 

diazepam 
diazepam 
diazepam 
diazepam 
diazepam 
diazepam 

diazepam 
placebo 

diazepam 
diazepam 
placebo 
pIacebo 

diazepam 
placebo 
placebo 

diazepam 
placebo 

diazepam 
diazepam 

diazeparn 
placebo 
placebo 

Number 

I 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 

14 
i5 
16 
17 
18 
L9 
20 
21 
22 
23 
24 

25 

D ~ Y  

3 
I 
I 
I 
2 
1 
2 
2 
1 
2 
1 
I 
I 
2 

2&3 
t 
2 
I 
I 
2 
2 
3 
3 
I 

2&3 
2 
3 
I 

Adverse event 

tked 
vomit 

nausea 
difnculty concentrathg 
drowsy 
sleepy 

vomit 
sleep y 
lightheaded 
sleepy 
sIeepy 
nausea 
dopey 
tired 
d k y ,  tired 
nausealvomit 
dlarrhea 
headache 
shaky 
tired 

tired & dizzy 
depressed 
tired 
headache 
nausea, headache 

T ï e  

wake-up 
supper 
supper 
SUPPer 
supper 
supper 
supper 

wake-up 
supper 

bedtime 
bedtime 
bedtime 
bedtime 
wake-up 
d 

supper 
d 

supper 
supper 
aU 

lunch 
supper 

wake-up 
supper,bedtmie 

ail 
supper,bedtime 

al I  
supper 

29 

26 

27 
28 

dun, 
depressed 
headache 
depressed 

2 
: 3 

1 
1 2 & 3  
1 2 

bedtime 
supper,bedtime 

supper 
bedtime 
supper 



TABLE XII 

Reported adverse events day of surgery 

I 

TABLE MII 

Adverse event 
nausea or vomit 

diarrfiea 
Total 

Reported adverse events days 2 & 3 

Number of patients 
5 

i 
IO 

Study 
group 

Diazepam 
Placebo 

Tired 

3 
3 

Totd 1 19 

Depressed 

2 
I 

DEcuity 
concentrathg 

1 
1 

D i n y  

i 
4 

Nausea 
or vomit 

I 

Headache 

2 

Total 

8 
11 



Pain has been defined as "an unpleasant sensory and emotionai experience 

associated with actual or potentiai tissue damage, or descnied in such terms" (Menkey 

1986). It is dso regarded as "what the patient says hurts" and exists "when the patient 

says it does" vaster et ai. 1989). The goal of management in postoperative pain is to 

minimize discodort, facilitate recovery, and avoid treatment complications. Methods of 

acute pain management can be summarized as foiiows (Justuis and Richardson 199 1): 

t . Prevention - psychoprophylouis, pre-emptive anaigesia 

2. Remove cause - surgery, radiotherapy, spiinting 

3. Inhibit penphera2 re3pome to aa te  i n m  - NSAIDs, ice packs 

4. Intempt periphetal transmission - neural blockade, cryoandgesia 

5. Alter spinalprocessing - spinal opioids and other dmgs, stimulation techniques 

6. Alter centra2 processing - opioids, other anaigesics, psychotro pic drugs 

7. Psychologtcal methodr - stress reduction, coping strategies, Uifonnation 

Although psychologicai facton are known to play a role in the pain experience, the 

exact nature of the interrelationship between psychoiogicaI factors and the totd pain 

expenenced by the individual are not weN estabfished. Psychological facton affecthg pain 

response inciude miturai Merences, observationai Ieaming (modeling), cognitive 

appraisai (meanhg of pain), fear and anxïety, neuroticism and extraversion, perceived 

controI of events, coping style, and attentiodâîstraction (Peck 1986). Peck (1986) 

observed that -ety is the psychologicai variaMe which is most reliaMy related to high 

Ievels ofpaik Four pnncipai categories of preparatory procedure bave been identified in 

the psychoIogicai management of acute pain (Johnston 1990): 

52 



53 

I. Ii#onnafrafron provision - includiig details of the procedures to be undergone by 

the patient both during and d e r  the intervention, as well as sensory uifomation 

preparing the patient for sensations, such as pain or nausea. 

2. BehmimraI irisiructions - in the form of tmining to relax, to cough properIy or 

to use a trapeze to tum over in bed. 

3. Cognitive meth& - encouraging patients to think more positively about their 

experiences and avoid 'catastrophizing'. Cognitive methods may also inciude 

instruction in techniques (e.g. somatisation, imaginative transformation) designed 

to alter the perception of pain. 

4. Psychotherapetrtic approaches - exploring patients' emotiond responses, either 

individudy or in groups. 

The most common emotiond aspects of pain are m t e t y ,  fear and depression. The 

reduaion of anxiety plays a roIe in the psychoIogicaI management of postoperative pain. 

Increased &ety is generdy associated with increased pain. Aruciety reduaion is meant 

to reduce the affective-motivational dimension of pain as descnbed by Meizack and Casey 

(1968). Pharmacotherapeutics for the management of pain can indude a broad range of 

andgesics which cm change psychologicai quaiities such as -ety and depression, in 

addition to sensory qualities. Nonpharmacological methods to attenuate the emotional 

component of pain inciude patient preparation and education, relaxation training, 

distraction strategies, pIacebos, biofeedback, and psychotherapy- 



Diazepam vs placebo 

This study was a prospective randomited clinical trial assessing the effectveness of 

an ahviolytic (diazepam) as an adjunct in the management ofpostoperative pain in patients 

having their third molar teeth surgically removed. The measurement of postoperative pain 

for research purposes is difncult in that it is a multidirnensionai personai, subjective 

expenence, influenced by CULturai learning the meaning of the situation, attention, and 

other psychoiogical variables (Katz and Melzack 1999). Thus, cornparison of studies on 

postoperative pain is difacult unless aii variables and differences have been accounted for. 

Because of its' muitidhensionaî nature, the traditionai rnethod of treating pain as a 

u~u*dimensionai, sensory physiologie experience and measuring it as such does not diow 

for the collection of vaiuabie information which may be a part of the pain experience. 

Sidarly, midies simulating pain to study the pain expenence do not include the 

psychosocial factors which are involved with red-life expeïiences and which may have a 

signifïcant impact on the postoperative pain experience and recovery fiom surgery (Gidron 

et ai. 1995). The Short-fom McGill Pain Quedomaire was rnodified by omission of the 

present pain intensity scaie and used in this study to provide idionnation on the difEerent 

aspects of the pain expenence, and to assess the effects of diazepam on the sensory, 

affective, and o v e d  (VAS) intensity of pain. 

Diazepam is an anxioIytic usetùl in the symptomatic relief of -ety. After 

ktravenous diazepam, there is a rapid fd in pIasma IeveIs which reflects distribution. This 

alpha haIf-He is thirty to forty minutes for diazepam (Maiamed 1989). Once equili'bcium 

is achieved, the concentration M s  exponentidy due to elimination. This beta half-lie is 

approxhateiy twenty-four hours for diazepam. Peak biood IeveIs aiter orai administration 

ofdiazepam are reached within one to two hours aiter single oral dosuig- The acute 
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Iifé is six to eight hours with a slower deche thereafler (Compendium of Pharmaceuticds 

and Specidties 1999). However, d e r  repeated doses blood levels increase significantly 

over a period of twenty-four to foq-eight hours, although steady-state levels are not 

achieved untü after five half-lives ofthe dmg (five times twenty-four hours for diazepam). 

The residual effect fiom diazepam given intravenously for sedation may have been a 

confounding factor in attenuating the difference between the pain scores in the diazepam 

and placebo groups. AIthough Lundgren and Rosenquist (1983) found no merence in 

pain scores between patients who received iv diazepam for third molar surgery and those 

who received no iv diazepam, they used a unidimensionai scale (VAS) ody to assess the 

pain. Their sample size was small (twenty patients), and the power of the study was 

probably Iow. In addition, aithough residual iv diazepam in itself may not provide any 

significant anaigesia detectable by VAS postoperatively, the senim IeveIs wili decline 

slowly due to the long elimuiation half-life and possibly confound the results. 

The dose of diazepam used in this study, two mg po q8h, may be considered low 

compared to doses used by most acute pain semices in the hospitai. However, uniike the 

postoperative inpatient, the third moiar outpatient has ofien planned to retum to work or 

school in a fùnctionai capacity in a shorter thne fiame, and so t was fek to be unethicai to 

subject our study patients to a higher dose of diazepam which may be associated with 

greater adverse effects and impair their abüity to r e t m  to fiindonai activity. Five mg of 

diazepam has been shown to impair senson-motor performance (Wïrttenbom et ai. 1979), 

central nervous system performance and aiertness (Ehdmarch 1982), and overd car 

dnWig performances of h o u s  outpatients (Gier et al. 1981). Three mg of diazepam 

tid for three days had a statisticaiIy significaut @ < 0.05) negative effect on daytime 

behaviour folIowing w a h g  and perceived di5culties in inïtÏatîng normd daytime 

fcunctrCons when awakiag from sIeep (aindrnarch 1990). Many ofour study patients were 
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adolescent students who were probabIy naive to dmgs and so it was felt that the dose was 

appropriate. In addition., the residuai iv diazepam would decrease according to its' 

e b a t i o n  haif-life, and it would keep a slowly decreasing baseluie plasma concentration 

between the oral diazepam plasma concentration peaks. As the oral diazepam plasma 

concentration uicreased towards steady state, the decining po diazepam would help 

maintain plasma concentration within a therapeutic range. The recommended dose of 

diazepam in the Compendium of Pharmaceuticals and Specidties (1999) for symptomatic 

relief of anxiety is two to ten mg, two to four times daily, depending upon severity of 

symptorns. 

The results of this study show a statisticdiy signincant reduction in certain aspects 

of the pain experience in those patients receiving oral diazepam postoperatively. The 

sensory pain rating index (PRI(S)) showed that less pain was experienced by those taking 

oral diazepam. Those in the diazepam group had 28% Iess sensory pain than the placebo 

group on day two, 25% Iess sensory pain on day three, and 26% less sensory pain over the 

two days postoperatively, which is clinicaiiy signincant. This was not expected, as 

diazepam is not known for its' effect on the sensory nociceptive dimension of pain 

(Chapman and Feather 1973; Haii 1974; Gracely et al. 1978). However, the reduction in 

pain within each group fkom day one to day two is only 15% in the diazepam group and 

2% in the placebo group. The baseline dXerence between the two groups on day one 

(same day as surgery; prior to orai diazepam tria[), though not staa'stically significantiy 

dEerent by t-test, demonstrates a p vahe of O. 11 with the diazepam group baving Iess 

pain with a mean score of 5.95 and the placebo group havmg a score of7.27. This may be 

due to some patients misintepreting instructions on when to start the diazepadplacebo 

trial, and starting intake of diazepadpIacebo on the day of thek surgery. In addition, 

there are statisticaiiy signîficant high cordations among sensory pain, affective pain, and 
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overd intensity (VAS) pain and this may account for the positive finduigs in the sensory 

rating (PRI(S)), and VAS pain scores. The hding of a statistically significant difference 

in the PRI(S) on days two and three may be due to the effect of diazepam on the affective 

component of the pain experience, and the correlation of the sensory component to the 

affective pain aspect. Chapman and Feather (1973) demonstrated that diazeparn 

signincantiy reduced the anxiety associated with the most intense tourniquet pain, which 

was used to produce a highly emotionai enduring pain. They fotmd that it had no effeas 

on sensory sensitivity to radiant heat pain. Hall et ai. (1974) had similar results. 

However, their experiments used simulated pain in a Iaboratory without psychosocial 

ramifications. This may have been a confounding factor in assessing the sensory dimension 

of the pain experience. This cannot be considered equivalent to the assessrnent of the 

sensory aspect of pah in an actud postsurgicai clinicai trial study. This may account for 

the signincant fhdings in the sensory pain experienced by our patients. 

The reduction in the &ective component in the diazepam group is consistent with 

the theoty that hcreased anxiety is associated with ùicreased pain. The decrease in the 

affective rating with the orai diazepam was greater, with the diazeparn group havhg 42% 

less affective pain on day 2 compared to the placebo group, 46% less pain on day 3, and 

43% less pain over the two days postoperatively. These findings are clinically signincant 

as weII as being statisticaiiy signincant and are consistent with patient q o n s e  În cluiicd 

practice. When compared within groups F reduction of affective pain Eom day one to 

day two, the diazepam group demonstrated a 49% reduction of pain whereas the placebo 

group demonstrated a 30% reduction of pain. The reduction of pain codd be due to 

muitiple tactors, such as normal sequeiae of postoperative pain, psychosocid adjustment 

to the postoperative state, and pIacebo effect However, the différence between the 

diazepam and placebo groups is statisticdly and cllnidy sipnincant. The greatest &eet 
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of the diazepam trial was in the reduction of the affective dimension of the postoperative 

pain experience. ThÏs is consistent with a study by GraceIy et al. (1978) in which thirty- 

two subjects rated either the sensory intensity or the affect of an electrocutaneous stimuli 

immediately before and after an intravenous administration of five mg of diazepam. 

Diazepam si@candy Iowered affective descriptor responses @ < 0.005) without altering 

sensory descriptor and sensory and affective handgngnp responses. 

To measure overd pain Uitensity expenenced by the patient, the ten centimetre 

visuai analogue scale of the Short-form McGU Pain Questio~ake was used. The Present 

Pain Intensity was omitted nom the pain diary as it was felt to give the same information 

as the VAS and was felt to be unnecessary. Cornpliance wouId aiso be improved by 

decreasing the time required by the patient to 6iI out the pain diary. At basehe, on day 

one (day of surgery; prior to oral diazepam trial), a statisticaiiy signincant diffierence could 

not be found between the diazepam and placebo groups (p = O.IL)+ However, the 

diazepam group did have a Iower mean score of26.65 mm compared to 3 1.90 mm for the 

placebo group. This may in part account for the statisticdy signincant merence in totai 

pain intensity in the diazepam group on day two @ = 0.04). The sIight merence at 

baseiine may be due to some patients not understanding the instructions to start the 

diazepdplacebo dmg on the day after their surgery, and mistakeniy started on the same 

day as their surgery. On day two, the diazepam group had a mean score of 23.30 mm, 

whereas the placebo group had a mean score of29.44. As discussed above, the effect of 

diazepam on the afEiective component of pain may also be partly responsible for the 

signincant fhding in the totai pain intensity on day two. Correlation andysis showed a 

statistidy sigdicant correIation @ = 0.0OOï) ammg sensory, affective, and VAS pain 

scores. On day 3, no staiisticaiIy signincant Merence codd be found between the 

diazepam and pIacebo groups in their VAS scores @ = 025). Owr days two and three, a 
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statisticaiiy siiificant diifference codd not be found between the two groups at the p = 

0.05 level@ = 0.09), although the diazepam group did have 17.6% less pain overail than 

the placebo group. This is in agreement with prïor studies ushg unidimensional measures 

of pain which have concluded that diazeparn does not have an analgesic effect and does 

not reduce the pain experience postoperatively (Hall et al. 1974; Hùigorani 1966). 

However, it is demonstrated here that if the VAS or some other unidimensionai 

measure of pain is used aione, the statisticdy signiticant finding in a subdimension of the 

pain experience can be overlooked. In this case this wouid be the affective component of 

the postoperative pain experience. Johnson (1973) simîlarly found that accurate 

descriptions about expected ischaernic pain sensations significantIy reduce ratings on a 

descriptor-Iabeled distress scale wîthout signincantly aitering the ratings on a numericd 

sensory intensity scaie. Arguments that these affective measures of pain may not be 

clinicaiiy signincant if they do not impact on the total pain intensity experience fd to 

consider the muItidimensionaI nature of pain as descriied by Melzack and Casey (1968) 

and the muItidirectionai approach to pain management. 

Singh et ai. (198 1), in a double-bhd randomized study, found in their chicaï 

evaluation of diazepam for relief of postoperative pain that Sigdicant pain relief occurred 

in the patients who had received diazepam Unfomuuitely, a placebo control had not been 

încorporated into theû study, and therefore the placebo eEect codd not be  d e d  out. Our 

study did have a controf group with a placebo to d e  out this psychoIogicai effect when 

diazepam was used to decrease postoperathe pain In addition, because the SF-MPQ was 

used, it provided more information on the actuaI dimension of the pain experience m 

which the diazepam had an effect. Kowever, the r d t s  presented here did not show as 

dramatic a redumion in o v e d  pain intensity as demonstrated by Singh. This may be 
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because a lower dose of diazepam was used to avoid side efEects in our outpatient 

subjeas. 

Kingorani (1966) tested the eficacy of diazeparn in cases of acute backache by 

means of a double-biind controiied trial. hprovement was measured based on pain, 

tenderness, straight leg raising, and spasm, as indicated by range of mobiiityiiity From this 

combination of parameters, patients were classined as improved, no change, or worse. 

They concluded that diazepam made no significant difierence to the hprovement 

obtained. This may seem contradictory to the 6ndiigs in our study. However a 

heterogeneous population with respect to etiology of their backache was used which 

included lumbar spondylosis, prolapsed intervertebrai disk, post-laminectomy, and sprain. 

Pain measurement was only one of a variety of meamres used to record diazepam effect, 

and this may have confiounded the relationship between diazepam and pain. The method 

of rneasuruig pain was not descnbed, and therefore its' appropriateness cannot be 

assessed. The study consisted of nfty patients, twenty-five in each group, suggesting the 

possibüity of a type II error because of Iow power. 

Some studies have questioned the role of benzodiazepines in pain management, 

and have suggested an antiandgesic effect of diazepam. m e r  and Ernst (1986) studied 

the andgesic effects of a repetitive stress induced by anticipation of pain (noxÏous 

footshock) on both the threshold of a nociceptive flexion reff ex and the corresponding 

pain sensation afler a Cday-treatment of diazepam vs placebo (cross-over and double- 

b h d  study) in aomd volunteers. They found that with diazepam, the stressor stimuius 

produced a weaker depression of both nociceptive reflex and pain sensation than that 

observed with placebo. Frirthennore, they found the reversai effect by naioxone was 

much more marked with placebo than with diazepam. They conchded that a diazepam 
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treatment given at an anxiolytic dosage was able to reduce both the anaigesia and the 

depression of nociceptive rdexes produced by a stressful situation However. this 

experhentaly induced sensory pain should not be extrapolated to clinicai postoperative 

pain in which multiple factors in a multidimensionai pain model are involved. With 

theoreticaiiy simüar fadts, Pdaoglu and Ayhan (1 986) studied the effect of diazepam on 

the anaigesic effect of morphine, as welI as the role of benzodiazepine receptor antagonist 

on the interaction of diazepam and morphine. Male aibino Mce, using the taii-flick 

method with a cut-off time of 6 seconds were used to assess the analgesic effect. 

Diazepam alone did not produce any significant changes compared with its own control 

reaction tirne. When morphine and diazepam were injected simultane~usly~ diazepam 

induced a decrease in morphine analgesia. They concluded the rnechanism of inbibitory 

action of diazeparn on morphine anaigesia appears to depend partially on the ailosteric 

interaction between the units of the sup ramolecular benzodiazepine-GAB A receptor 

complex but has to be tiirther elucidated. Aithough they were able to narrowty focus on 

one possible interaction of diazeparn and morphine7 caution shodd be used in 

extrapolahg their results to the posto perative ciinicd situation w here purely sensory 

physiology is not the ody factor ÏnvoIved in the multidhensiond acute pain model. Gear 

et ai. (1997) suggested that benzodiazepines could antagonize opioid-mduced anaigesia by 

enhancing the action of GABA at GABAA recepton in these pain modulation circuits. 

They demonstrate that the benzodiazepine antagonist flumazed enhances morphine 

anaigesia in patients who receîied a beazodiazepine preoperative1y. They suggest that in 

addition to anxiolysis and sedation, beazodiazepines, or endogenous ligands for the 

benzodiazepine site on the GABAA-receptor, produce a chiMy signincant antagonkn 

ofopioid anaigesia However, their conclusion is an unsubstadated extrapolation of their 

finduigs. Theu suggestloa of the roIe of benzodiazepines m the antagonism of opioid 

receptors, and the subsequent interactions of this &et on the totd pain experïence is 
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contrary to what is found daüy in clinicai practice. Benzodiazepines potentiate opioid 

action in the clùiicai setting (Malamed 1989). 

Correlation Andy sis 

Sensory, affective, and VAS pain showed a statistically signincant correlation (p = 

0.0001) among di three measures of pain. The affective PR1 accounted for a signincant 

69% of the variance in overall (VAS) pain recorde& and for 58% of the variance in 

PRI(S). Inspection of the correlations between PRI(S), PRI(A), and VAS reveals highiy 

significant correlations. The correlation coefficient r between PRI(S) and PRI(A) being 

0.76, that between PRI(A) and VAS being 0.64, and that between PRI(S) and VAS beùig 

0.83. This wouId imply that the three measures of pain measurement are highiy related 

and yet not redundant. The highest correlations were between PR[(S) and the VAS. This 

is simüar to the findings by Taenzer (1986) in which he evaiuated pain 

postcholecystectomy ushg the McGill Pain Questionnaire and the visual analogue scde. 

The significant correlations found between preoperative state anxiety and the VAS 

score over the three days and the latter two days are consistent with previous reports 

(Parris et al. 1988; Stembach 1978; MarteUi 1987; Martinez-Umtia 1975; George et ai. 

1980). However, no statisticdy signincant correlation was found between trait anxiety 

and postoperative pain This would irnpIy that assesment of state mCety preoperativeIy 

codd be  a usenil tooI in predictmg postoperative pain IeveI and become part of the 

postoperative pain management strategy for each mdividud patient. However, others 

have found that preoperative stress levers were not correlated with postoperative pain 

@ruegel 1971; Hansson et al. 1989; Taenzer 1986). Several authors have fotmd 
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signincant cordations between postoperative state anrciety and pain (Taenzer 1983; 

Chapman et ai. 1977; Stembach 1978; Weisenberg L977). Some -dies which have 

separated anxiety hto trait and state have shown that high trait anxiety patients tend to 

experience more pain @hrthe-z-Umitia 1975; Chapman and Cox 1976). 

Chapman and Cox (1976) assessed arixiety, depression, and pain in sixty-seven 

abdominal surgery patients on the day before surgery, on the h t  postoperative day, and 

on the third postoperative day. Trait anxiety was related to post-surgical pain, anxiety, 

and depression in generai surgery and rend recipient patients, but not in kidney donon. 

ui addition, they found that date amiety and postoperative pain were signincantly and 

highly correlated on both Day 1 and Day 3 for all three groups @ c 0.0 1). State and trait 

amiety were significantIy related in kidney recipients and gened surgery patients, but no 

relationship between these variables was evident for donon. Similady, depression, as 

measured by the Zung scaie, was significantiy reIated to trait anxl0ety in recipients and 

general surgery patients, but not in the donors. They suggest that the meaning attached to 

the stress of surgery sïgnincantIy affects the subjective state changes mrrounding the 

operation. Taenzer (1983) found low yet signifïcant correlations between Beck 

Depression Inventory and fÏve of the eight pain measures, suggesting that this may be 

worthy of fiirther consideration. Taenzer et ai. (1986) aIso found a strong correlation 

between postoperative pain perception and neurotic and anxious personality traits. Their 

study showed that higher levels of trait anxiety, depression, and neuroticism were 

correlated with increased postoperative pain perception However, a sÎgnincant 

correlation between depression score and postoperative pain was not found using the 

CES-D scaie in this study. Gidron et ai. (1995) showed that negative affiect, expectancÏes, 

and emotion-focused did not predict postopemtive pain The contradictory hdings 

between these studies could be related to a number of f'actors hcluding differences in 
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patient population, preoperative preparation, type and meanhg of the surgery, power of 

the study, and merences in measurement technique. 

It is interesthg that, contrary to theoretical expectations, no correlation could be 

found between anxiety and the affective component of the pain experience as measured by 

the SF-MPQ in this study. Expected results included a positive correfation between state 

or trait ahvety and postoperative affective pain score in the placebo group, and a 

reduction o f  this correlation in the diazepam group. However, this was not the case and 

no statistically significant correlations could be found between these variables. The reason 

for this is unciear. 

StatMcai methods 

The results cornparhg the diazepam versus the placebo group with respect to 

posto perative pain were statisticaiiy anaiyzed using the nonpaired one-tded t-test . 

Although the data nom the sensory and affective rating of pain are rank ordinal, which 

wodd most appropriateiy be statisticaiiy analyzed ushg a nonparametric test (Jensen and 

Karoly I992), the Short-forrn M c m  Pain Questionnaire requires the addition of the 

vaiues to obtain a Pain Rathg Index @RI) (Meizack 1987). This is the protocol by which 

the MPQ has been assessed and vaiidated Pelzack 1975, 1987; Melrack and Katz 1992; 

Lowe et ai. 1991; VanBuren and Kieinknecht 1979; Seymour et ai. L983), and therefore 

was foiiowed for this shidy. By adding the vaiues to obtain a PRI, an assumption is made 

that intenrais between number scaies are equai. Therefore, there wouId be no advantage 

to using a nonpafametric anaiysis such as the Mann-Whitney U test, since the data, by 

protocoi, are aiready summed and the assumption of quai mtervaIs between nmbers 



65 

made. The t-test is ais0 a more powerfùi test than the Mann-Whitney U, and therefiore felt 

to be more appropriate since a P (type II) error in anaiysis was undesirable. The reason to 

use a nonpararnetric analysis for our data wouid be that the assumption of a n o d  

distribution is not made in the noaparametric test. However, the t-test is robust and it was 

felt to be more suitable because it is more powefil. In addition, the Central Lunit 

Theorem states that for sample sizes dcient ly  large (and large means greater than ten), 

the means wili be nomally distniuted regardless of the shape of the original distribution 

(Norman and Streiner 1997). So, if we are making Uiferences on means, we can use 

parametric statistics to do the computations, whether or not the original data are normdy 

distributed. 

The weight of descriptor words is considered equal in the MPQ. Relative 

weighting of descriptor words is possiile to convert rank values to weighted rank values 

that more closely approximate the original scaIe values obtained by Melzack and 

Torgerson (1971). Use of this procedure may provide enhanced sensitivity in some 

statisticd analyses (Meizack et aI. 1985). However this technique was not used in thk 

study as statisticdy significant diffierences were found without conversion and was 

therefore feIt to be  unnecessary. 

The correlation coeficient Pearson r is used to quant@ the strength of a linear 

relationship between two contuiuous varhbIes (of mtervd or ratio scaies) that are from 

nomaiiy distniuted populations. When one or more of the variables behg andyzed for 

strength or direction of a relationship or trend is not of an intervai or ratio scak, is not 

drawn fkom a n o d y  distnied population, or does not possess a linear relationship, a 

nonparametric corre1ation technique is usually used. One such method is the Speaman 

rank order correlation coefncient. The Spearman rank r is based on the rank of the 
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individuai data points and not the actuai numericd values. However, as stated above, the 

SF-MPQ scoring method requires the addition of number scores for each descriptor word 

and thus the assumption ofan equal interval between numbers is made. This total number 

is the value by which the MPQ has been assessed and validated (Meizack 1975. 1987; 

Meizack and Katz 1992; Lowe et ai. 199 1; VanBuren and Kleinknecht 1979; Seymour et 

ai. 1983). To throw this numericai value out and rank the summed score wouid ignore the 

meaning of this number and the studies upon which the test has been vaiidated. Valuable 

information would be lost, and replaced by a cruder approximation of the meankg of this 

number. Sidarly, the STAI and CES-D Scale require the addition of the ranked scores 

to arrive at a state arUaety, trait anxiety, and depression score. Aithough these ranked 

scores are not interval or ratio data, the s c o ~ g  method assumes equal intervals between 

the ranked scores. The total scores obtained are the values upon which these tests have 

been assessed and vaiidated (Spielberger et ai. 1983; Radloff 1977). It was decided not to 

ignore the Uiformation associated with the summed scores in the SF-MPQ, STAI, and 

CES-D Scale. Therefore the correlation coeflicient Pearson r, which is robust, was used 

in the correlation anaiysis. 

Adverse effects 

Adverse effeas were reported by patients in their modined SF-MPQ pain diaries- 

Skteen of these events were reported on the sarne day as their surgery, and therefore 

cannot by due to the efect of oral diazepam or o d  placebo wbich were started the 

morning after their operatioa Of the nineteen adverse effects reported on days two and 

three, no merence was fotmd between the diazepam and pracebo groups, and therefore it 
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can be assumed that those taking oral diazepam did not d e r  a n .  signincantiy p a t e r  sÎde 

effects due to their oral benzodiazepine. 

Cünicai Tm plicatio as 

The treatrnent of postoperative pain as a unidimensionai entity is no longer usefüi, 

and the multidimensional mode1 of pain has fivthered our understanding of pain. 

Therapeutic strategies in posto perative pain management mua put into ciinicai p ractice 

this multidirnensionai mode1 of pain ifthe patient is to benefit and receive optimal cornfort. 

It has been shown that unidmensionai measures of pain are inadequate in demonstrating 

changes in the affective component of pain. The measurement of pain in research may 

seem compiicated; however, in cünicai practice it is not ditncult. One need ody ask the 

patient. Pain is subjective, and we mua learn to understand what the patient is saying 

when he or she d e s d e s  how he or she is feeling. The management ofpain must take into 

consideration the sensocy-discriminative, cognitive-evaluative, and affective-motivational 

dimensions of pain. In adult and adolescent patients undergoing third molar surgery, the 

postoperative sensory, affective, and overall inteosity ofpain have been shown to be highly 

correlated and statisticaüy signincant. In these patients, preoperative state anxiety, trait 

anxkty, and depression are correlated, and preoperative state -ety may be a usefiil 

predictor of postoperative pain. 

Therapeutics, such as beazodiazepineq aimed at reducing the attective dimension 

of pain have been shown to have a statisticaiiy and clinicdy signincant efEect, and shouid 

be considered part ofour armamentarnmi in postoperative pain management. 



CONCLUSION 

In adult and adolescent patients undergoing third molar surgery, anxiolyh, such 

as diazepam, can be a usefi1 adjunct in the management of postoperative pain. 
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B e d a z e p i n e s  as an aid in the management ofpostoperative pain 

CONSENT 

Patients Vary widely in theu response to pain foliowing surgery. We are conducting a 
study to compare the effeaiveness of pain relief in two gmups foiiowing the surgicai extractioa of 
wisdorn teeth for a period of 72 h o u ,  and whethec psydiological measures will p d c t  your level 
of pain fouowing surgery. 

You are behg invited to participate in a study which involves filling out three short 
questionnaires befiore your surgery, and f ihg  out a M y  diary on your pain experience for the 
first three days d e r  your surgery. On day seven, you wiii rem to the c h i c  for a follow-up 
exam. There wiii be 2 groups of patients. One group wiU receive a standard medication for pain 
(ketoprofen SR) as weii as a dru& diazepam, which is not usudy given &r surgery, but rnay 
heip in the relief of pain by making you feel more reIa.~ed, The other group of patients will receive 
a standard medication for pain (ketoprofen SR) as weiI as a tablet wbicfi is &eIy to have no 
phamÿrcologicai e&d. Patients wiii be in one of these two groups, but it will not be lmown which 
group you are in untii the study is finished 

Possible side &ects of the dnrg, diazepam, mclude: most commody drowsiness and 
Mure of muscIe coordination. Less fEequendy, tiredness, dhhess ,  nausea, bIurred vision, double 
vision., headache, a sense of weii-being, impairment of memory, aad confusion. Because of the 
possibility of drowsiness or fiiilure of muscle coordination, you should not do activities requirîng 
physicai or mental aiemiess (e.g. dnving a car, usuig power tools, sigpuig Iegd documents'+ taking 
academÎc or aptitude tesr) untii three days after your surgery. 

Ben& are by no means guacanteed with participating in this study. However, your 
participation will help us to b e r  undentaad the pain experienced fkom q e r y  in gened, and 
wiIi help us when treahg future patients Iüce you. Participation in this study is voluntary, and you 
cari withdraw your consent at  any thne *out affecthg care received at the Victoria General 
Hospital. Wonnation obtained wiii be kept in a confidentid manner and you wiIi not be identifrd 
in any scientSc communidon d t i n g  fÎom this study. Participation m this study wiII not &et 
your IegaI rigtits. 

if you have any questions about this study, you rnay contact Dr. Michad Shimizu at 
428-2222 pager 2583 at any thne. A copy ofthis fom wiii be made a d a b l e  to you for your own 
idormation- 

1 have read aii of the above bîbrmation, and have had an opportun@ to have my 
questions anmvered to my satidkction. I willingiy give my consent to participate in this research 
sttrdy. 

Patient's name Date 
Paîïentts signature Parent's signature 
Wrtness Doctor 
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State-Trait Anxiety hventory 
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Number Date s- 
Age Sex: M F T- 

DIRECTIONS: A number of statements which people have used 
to descnie themselves are given below. Read each statement and 
then blacken in the appropriate circle to the right of the statement 
to indicate how you fee1 right now, that is, at this moment. nere @ NOT AT ALL 

are no nght or wrong answers. Do not spend too much time on SOMEWHAT 
any one statement, but give the answer which seems to describe (3 M O D ~ R A T E ~ S O  

your present feelings best. @ VERY MOCH so 

1 * 

2. 

3. 

4. 

5. 

6, 

7. 

8. 

9. 

IO. 

I l .  

12. 

13 * 

1 4. 

15- 

16- 

17- 

18- 

19, 

20. 

1 feel caIm .................................................................................... 

1 feel secure ................................................................................. 

I am tense .................................................................................... 

t feel strained ............................................................................... 

t feel at ease ................................................................................. 

1 feel upset ...........-..-.................................................................... 

i am presently worrying over possible misfortunes ..............-........ 

f fee1 satisfied ............................................................................... 

1 feeI fnghtened ........................................... .. ........-........-.-...... 

I feel cornfiortable ......................................................................... 

1 feel seKconfident .......-....-.,..-.,.....-...---.~...--....--.--~-.--~-.-.+---.----~ 

1 feel nervous ............................................................................... 

I am jiîtery .-....-............................................................................ 

1 feel indecisive ............................................................................ 

1 am relaxed ................................................................................ 

[ feeI content ............................................................................... 

II am worried ............................................................................... 

1 feel confbsed ..--.-.-..---- --..,- --.-------+-.--*-.------.---..-----. --- -- ---- -.-. -.--.-- 

1 feel steady ...-..-...-..-.................................................................. 

I feel pieasam --.-.-.-..-.-....-........................................................... 
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Number Date 
DIRECTIONS: A nurnber of statements which people have used 
to describe themselves are given below- Read each statement and 
then blacken in the appropriate circle to the right of the staternent 
to indicate how you generally fieel. There are no right or wrong @ ALMOSTNEV~ 
answers. Do not spend too much time on any one statement, but @ SOME-T 
give the answer which seems to desmibe how you generaüy feel. Q) OFTEN 

@ ALMOST ALWAYS 

I feeI pleasant ............................................................................ 

I feel nervous and restless ........................................ ................... 

I feel satided with myself .....-........................................-............. 

I wish 1 could be as happy as others seem to be ........................... 

1 feel üke a failure .........................................~..~........~.....~............ 

I feei rested .................................................................................. 

1 am "calm, cool, and coliected" .................................................. 

1 feel that difncukies are p i h g  up so that I cannot overcome them 

.......... 1 wony too much over something that reaiIy doesn't matter 

1 am happy ................................................................................. 

1 have disturbing thoughts .-.....-.................................................... 

I Iack seff-confidence ................................................................... 

1 feel secure ................................................................................ 

1 make decisions easüy ......................................... .. ..................... 

1 feel hadequate .......................................................................... 

1 am content ................................................................................ 

Some unimportant thought m s  through my mind and bothea me 
I take disappointments so keeniy that I can't put them out of my 

mind- ........................................................................... 

I am a steady person ................................................................... 
I get in a state of tension of turmoii as 1 think over my recent 
concems and mterests .,.--..,,,-.-.- .-.-------.. -.----.-.-.-.-----.-. ---- -------- 
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INSTRUCTIONS: Below is a Iist ofthe ways you might have felt or behaved. Please teii 
me how often you have felt this way during the past week, where 

1 = Rarely or None ofthe Time 
2 = Some or Little of the T h e  
3 = Occasionaiiy or a Moderate Amount of T h e  
4 = Most or Aii of the Time 

1. 1 was bothered by thhgs that usuaUy do not bother 

me. 

2. 1 did not feel like eating; my appetite was poor. 

3. 1 feh that 1 could not shake off the bIues even with 

help fiom my f a d y  and fiends. 

4. 1 felt that 1 was just as good as other people. 

5. I had trouble keeping my mind on what i was dohg. 

6. 1 felt depressed. 

7. I felt that everything 1 did was an effort. 

8. I felt hopenil about the future. 

9. 1 thought rny Hie had been a fdure. 

IO. 1 felt fearfir1. 

1 1. My sleep was restless. 

12. 1 was happy. 

13. 1 taiked Iess than usuai. 

15- People were Wendly. 

16. I enjoyed me. 
17. 1 had crying speff S. 

18- 1 felt sad. 

19. I fet that peopIe disüke me. 

20. I codd aot get "going". 
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INSTRUCTIONS WlUI"i'EN IN PAIN DIARY 

Please fiII in this diary 4 (four) nmes a day, when you wake up in the morning, just 
before lunch, just before supper, and at your bedtime for the first three days after 
your o d  surgery. If ik important not to forgot or skip any reporfing lune. Also 
record the times when the diary is written, times when medication is taken, and any 
adverse effects you may experience. 

MODIFIED SHORT-FORM M C G U  PAIN QUESTIONNAIRE 

Date: Wake-uplSefore IuncM3efore supper/Bedtime Time: 

Please mark with an X your level of pain for each of the foliowing: 

PIease mark on the fonowing üne your overaii Ievei of pain: 

THROBBING 
SHOornG 
STABBING 
SHARP 
CRAMPING 
GNAWING 
HOT-BURNING 
ACHING 
HEAVY 
TENDER 
SPLXïïING 
TIRING-EXHAUSTING 
SICKEMNG 
FEARFUL 
PUNISmG-CRuEL 

NO WORST 
PAIN POSSIBLE 

PAIN 

Medication the: Onrvaii 200: Dmg X: 
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Püot stuciy results 



PILOT STUDY RESULTS 

Variable Standard 1 Minimum 1 Maximum / n 1 1 1 DeMation 
State &ety 
Tra i tke ty  

CES-D 
Pain VAS 

McGilI sensory 
McGill affective 

39.73 
29.53 
3 1.50 
18.16 

,. 9.37 

16.20 
7.70 
1 1-67 
7-05 
4.70 

20 
22 
20 

2.24 1 2-03 

4 
2 

63 
SI 
54 

O 

15 
15 
14 

32  
i7 

14 
15 

7 15 
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Power Caiculation Results 



POWER CALCULATION RESXTS 

Power = 80% 

I Variable 1 A=-20% 1 A=-30% 1 A = -50% i 

1 Pain VAS 1 60 1 27 1 10 1 

State anxiety 
Trait aruo-ety 
CES - D 

assumption: SD. is same for both groups 

66 
27 
54 

McGili sensory 
McGill afEective 

29 
12 
24 

100 
320 

11 
5 
9 

39 
145 

16 
52 
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Surgeon's Scde for Rating Extent of Minor Oral Surgery 



PAIN MANAGEMENT STUDY - SURGEON'S SCALE 

Date of Surgery: 
Age: 
Sex: M E  

Patient #: 
Weight : kg/lbs 

Extent of Surgery Scale: 

Simple (no incision) = l 
Simple (with incision) = 2 
Minimal Bone Removd = 3 
Full Bone Removal = 4 

Please rate the extent of surgery per tooth: 
(Consider dso diIficuIty of removal, duration of surgery, and patient cooperation) 

1-8:  

Surgery start tirne: 
Surgery finish the: 

Medications at surgery: 
Hexadro 1: 
Subhaze: 
Valium: 
2% Xyiocahe/l: 100,000 epineph~e: 
Other 

Prescribed Medication: 

Surgeon 
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Written postoperative instructions for patients 
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INSTRUCTIONS FOLLOWING MAXILLOFACIAL AND ORAL SUlRGERY 

BIeedinc 

Swehg:  

Medidon: 
Diet: - 

Mouth care: 

Activities: 

Keep the gauze pad in place for 1 hour with constaut, h pressure* unless 
removed by the nurse- 
Keep your head eievated, and rest cpietiy. 
Do not suck spi& or blow your nose excessively. If bleecüag persists, place 
a moist gauze or tea bag on the surgical site, and hold it in place with 
constant firm pressure for L hour. 
First 24 Wrs, some oozing & discoloration of saha is normal- 
NO SMOKING FOR 48 HOURS, smoking prevents good heaiing. 
Keep wrapped ice or fiozen bag of vegetables over the surgery area for 24 
hours, aitemating 20 minutes on & 20 minutes off, DO NOT CONTINUE 
THE APPLICATlON AFTER 24 HOUES. S w e h g  wüi be thegreatest 
in the next 48 - 72 hours. ifsweiiing ador discornfort persists, apply moist 
heat over the area (a moist towei wrapped around a hot water bottie or a 
towel moistened with hot water). Bruising may occur 
Take the prescribed tablets befiore the Id anaesthetic (fkzhg) w e m  o E  
Eat Soft, coid fimds for 1 day. Examples: ice c m  m i k  shakes, 
puddings, yogurts, Instant B- and progress as tolerated to a normal 
dîet. Maintain a G d  Fluid intake. 
Avoid ail rinsing for the 24 hours foiiowing surgery, and then rime with 
warm sait water (a large pinch of sait in a glass of wann water) 4 times a 
& (at the very Ieast, after every meal and before bed) for 7 days. 
Stitches ifplaced wilI dîssoIve in 3 to 7 7 y s  
Limit activities for the ne& 24 hours. 

PLEASE REPORT ANY UNUSUAL CONDlTIONS TO THE -ERS BELOW: 
8:30 A M .  - 5:00 PM, weekdays ..-. 428 - 2070 

Any other time .... 428 - 2220 and ask for the Oral and Mdof'aciai  Surgery Resident on Cd 

SPECIAL INSTRUCTIONS FOLLOWING GENERAL ANESTHESTA OR SEDATlON 

1. Once gauzes in your mouth are removed, Do Not replace gauze except as a 
pressure dressùig for persistent heavy bleeduig. 

2. Do not drive a vehicle for 24 hours. You must be accompanied when being 
transported. 

3. Do aot sign any Iegal documents over the next 24 hours 
4. Rest today and evening. Avoid behg in contact with utends or tools 

(espediy eiectricai ones) that couid cause an injury+ 
5. You shodd avoid the use of aicohoI for 24 hours foiIowÏng sedation or generai 

anaesthesia, 
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Legend for pain data 



LEGEND FOR PAIN DATA 

ID: 
Ag e: 
weight : 
sex: 
Srgn: 
#8's: 
Extent : 
Tirne: 
hex: 
sub: 
xyi: 

h o e t y  : 

patient ID number 
patient age in years 
patient weight Ui Ibs 
I = fernale; 2 = male 
Surgeon: l=RG;2=ADM;3=MS;4=MC;S=LB;6=MF;7=DB 
number of wisdom teeth removed 
extent of surgical diicuity predicted radiographicaiiy 
duration of surgery 
amount ofintravenous dexamethasone given for surgery (mg) 
amount of intravenous fentanyl (Sublimaze) given for surgery (mg) 
amount oflocai anesthetic (Iidocaine; xylocaine) injected into mouth (mg) 
for surgery 
score fiom Statflrait M e t y  Scale and CES Depression Scale patient 
questionnaires fXed out preoperatively by patient: 
aate: state anxr*ety score 
trait: trait anxiety score 
ces-d: depression score 

wakdunch/supper/bed: time ofday when pain diary fiiied out 
wake: upon awakenllig 
lunch: Iunch time 
supper: suppertime 
bed: bedtime 
number in nont designates: 1 = day ofsurgery 

2 = 1st postop day 
3 = 2nd postop day 

S = sensory pain score nom modined McGüI pain diary 
A = âffective pain score fiom modified McGili pain diary 
V = visual anaiog scaie score for overd pain intensity 

Complications: 
I = dry socket; 2 = infection; 3 = pain for which acetaminophen i codeine (T) or 
another NSAID (N) taken 

V a l a c :  indicates which ofdiazepam(Vaiium) or placebo patient received in 
postoperative period 
1 = diazepam(Va1ium); 2 = placebo 
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