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Original Research Article
The role of intraoperative pain assessment tool in improving the management of

postoperative pain

ABSTRACT

Background: Several studies have proven that despite the &@yaof quite a number of
novel pain management techniques and medicatigotsnal perioperative pain control still
remains a great challenge. Therefore, this suggbstsno effort should be spared towards
finding the right antidote to address the naggihgllenge of inadequate perioperative pain
management. The purpose of this study was to ewaltiee effects of perioperative pain
assessment with standardised pain assessmentdsolgll as the role of preventive analgesia

on postoperative pain outcomes.

Methods: This study was carried out at the Tamale Teachingpifal, Tamale, Ghana, West
Africa. To achieve the objective of this study, p@rticipants were recruited. They were
randomly selected into two groups of 30 respondémtseach group. Members of the study
group (A) were assessed pre-operatively with a NigalePain Rating scale before they were
given preventive analgesia and afterwards were teessessed with the same scale. Members
of the study group were also assessed periodidaliyng surgery with an Anaesthetized Patient
Pain Scale and interventional pain therapy adn@rest depending on their pain scores after
each assessment. Respondents in the control g®upvére also assessed pre-operatively
with the Numerical Pain Rating Scale, but afternsatiey received the routine anaesthesia
care as standard practice of the institution. Bptbups had their immediate postoperative
pain intensity levels assessed within the postapergeriod of 1-12 hours with a Numerical
Pain Rating Scale.

Results: Group A had a mean postoperative pain score af which was lower, compared to a
mean postoperative pain score of 6.47 for groum® the P-value for the comparison of the
immediate postoperative pain scores of the twoggauas less than 0.001.
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Conclusions: The results of this study have adequately dematestrthat the use of standard
pain rating tools for perioperative pain assessmastwell as implementing the concept of
preventive analgesia, will contribute towards ertdnag perioperative pain control and
minimising postoperative complications related amp

Keywords. Pain management, Preventive analgesia, Postopepin, Pain assessment

Background

Effective postoperative pain management is an éssemspect of the care of the surgical
patients. Inadequate pain management, apart frong lveewed as inhumane and insensitive to
patients, can lead to increased rates of morbalfity mortality. There is empirical evidence to
show that surgical trauma depresses the immunemyand the extent of the depression is
directly proportional to the degree of the surgiralasiveness. Hence, optimal analgesia can
help avert the deleterious effects of surgical tmeau Some previous studies have suggested
that afferent neuraxial blockade with local anaetstls is the most effective analgesic
technique [1].

Provision of effective control of postoperative ip#ollowing certain surgical procedures can be
quite a daunting task. Previous studies have redetiiat over 50% of patients undergoing
surgery report postoperative pain as a major condéncontrolled pain can cause myocardial
ischemia and infarctions, pulmonary infections, aparc ileus, urine retention, thrombo-
embolisms, impaired immunity, as well as anxietyrtkRermore, inadequate pain management
may lead to patient dissatisfaction, impaired patrehabilitation, and a prolonged stay in the
hospital [2]. The negative effect of postoperafpan on rehabilitation is of particular concern
for patients undergoing joint replacement. Functlorecovery and return of normal muscle
activity is based on the ability of these patigntsomply with rehabilitation. The drawbacks of
inadequate rehabilitation are especially cumbersamdéip and knee surgeries, since faster
ambulation leads to early discharge from the hakpkurthermore, studies have shown that
recovery from knee arthroplasty is prolonged fortap0 days after surgery, maximum pain
control is especially necessary for knee arthrdplgstients to allow recovery of range of

motion and muscle strength for mobilization [3].
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According to Alfonso and Reis [4], adequate usseadative-hypnotic medications, as well as
pain management medications perioperatively, are iategral part of anaesthesia that
guarantees patients’ safety and comfort. AccordingJefferies [5], anesthesia prevents a
patient from feeling the pains associated withdperation or being aware of events during the
operation, but may not prevent pain patterns froeindp centralised in the brain intra-
operatively. This study added that intra-operafpaén seems to have a correlation with long-
term post-amputation (phantom) pain and that priavgnthe painful nerve impulses from
getting to the brain may actually reduce the pagsilof long-term post-amputation pain.

It is estimated that more than forty-five millioargical procedures are carried out in the USA
yearly. Out of this number, about 10-50% individualill have their acute postoperative pain
develop into persistent postoperative pain and abo% of these patients will have severe pain.
It is opined that effective and timely pain managem will help prevent pain-related
complications and reduce pain expenditures [6].

A report by the Johns Hopkins University, USA [fidicated that treatment of chronic pain
costs the American population about US$635 billlomually. This figure was arrived at by
assessing the incremental cost of healthcare,timgdtom pain and the indirect cost of pain on
lower productivity.

Considering the overwhelming negative impact thatlequate perioperative pain management
has on affected individuals and whole nations adeexly and adequately exhibited above, it
was worth researching further, using pain assessiwens and the concept of preventive
analgesia, aimed at optimising perioperative pagnagement and minimising pain related

complications, in order to enhance patients’ postaijve pain outcomes.

Problem Statement

Several studies have highlighted the insufficierdvgsion of pain relief for older in- patients.

Although a number of validated measures aimed@npting effective pain management are in
existence, pain remains poorly assessed in somes aasd, particularly, in the cognitively

impaired. Without adequate and correct pain assassnpatients are more likely to receive
inadequate or inappropriate analgesia, both of hitian pose deleterious pain outcome [8].
The majority of medications and techniques that @sed for analgesia in younger patients

are equally suitable for older patients. Howevarsaties may have to be adjusted to avoid
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the side-effects that are associated with ageeslahanges in drug pharmacokinetics and

pharmacodynamics, co-morbidity, frailty and compisemin cognition [9].

Surgical stress/pain produces a complex resportggrpavith an upsurge in catabolic hormones
and reduction in anabolic hormones leading to garation in the normal balance (homeostasis)
of protein and carbohydrate, as well as an incr@aseetabolism. Release of stress hormones
such as cortisol and catecholamine are importatgriaénants of this surgical stress response
[10]. Therefore, interrupting the transmission afrpimpulses from the injured area to the brain
and preventing the sympathetic response with anestand analgesic agents, dampens this
response patterns and re-establishes normal migtaddivity with improved post-surgical

stress recovery [11].

Despite the known insults that surgery leads teepost-operative pain, much has not been
done about preventive analgesia and intraopergiane assessment and management to help
reduce post-operative pain. The main objectivehtd study was to evaluate the effects of

preventive analgesia and perioperative pain assggsom patients’ postoperative pain outcome.

Specific Objectives

The specific objectives of the study were to asghsspain management practices among
anaesthesia providers; to evaluate the impact iigysain assessment tools on perioperative
pain management; to assess patients pain conceting immediate postoperative period; to find
out the most commonly used analgesics among armdisssh for perioperative pain
management; to assess the effect of preoperatiaégesia on patients’ postoperative pain

intensity ratings.

Material and Methods

Numerical Pain Rating Scale

Patients’ preoperative and postoperative pain sites were scored using a Numerical Pain
Rating Scale. The pain scores on this scale rafrged 0-10, with 0 meaning no pain and 10
indicating the most severe possible pain [12]. Whiils scale, patients were asked to score their

own pain, based on how they felt about their paiansities.



123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

139

140

141

142

143

144

145
146
147
148
149
150
151

Anaesthetized Patient Pain Scale

An Anaesthetised Patient Pain Scale (APPS) desigm&dg certain physiological and
behavioural responses to pain that was used by Kaebpl. [13] in previous studies was
adopted and slightly modified for the purpose ab thtudy. This scale was used during the
intraoperative period. The physiological and bebasal responses that were measured using
this scale were blood pressure, heart rate, reepyraate, facial expression, body movement and
muscle tension. Each parameter was scored on e ot 1-3. The total scores of the six
parameters enumerated above were determined desigperiod of pain assessment. The total
scores ranged from 6-18, where 6-9 was interpratedo to mild pain, 10-14 as moderate to

severe pain and 15-18 as severe pain.

M easur ement
Patients’ pain intensities were measured both medpely and postoperatively with a

numerical pain rating scale and intraoperativelthvein anaesthetised patient pain scale.

Ethical Consideration

Institutional authorization was obtained from tlepdrtment of research and developments of the
Tamale Teaching Hospital (TT/R&D/SR/13/98). Pernoisdo undertake the study at the facility
was sought and was granted by the hospital manageane the head of the orthopaedic unit.

All patients recruited for this study offered infioed consent.

Data Collection Techniques

Preoperatively, all patients belonging to both 8tedy and the control groups had their
individual pain intensities scored with a numeripaln rating scale. The numerical pain rating
scale is a typical 10-point scale in which the poahts signify the extremes of pain. It is a line
with the numbers 0 to 10 written at equal intervadsere O indicates no pain, 5 indicate
moderate pain, and 10 indicate the worst imaginphle. For the purpose of this study, 0 was
considered as no pain, 1-3 as mild pain, 4-6 asenadel pain, 7-9 as severe pain and 10 as the

worst possible pain. Those belonging to the studw g were given intravenous Fentanyl of 1-
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5mcg/Kg as pre-emptive analgesia 30-60 minutes réeBurgery. After the pre-emptive
analgesia their pain intensities were re-scoredveé¥er, those in the control group, after their
pre-operative pain was scored, received the rou#inaesthesia care as practiced by the
hospital.

Prior to induction of anaesthesia, basic intraopsranonitors (ECG, pulse oximetesind non-
invasive blood pressure) were applied and the im&seital signs (blood pressure, heart rate,
respiratory rate and body temperature) checked rwdrded. General anaesthesia with
intubation was used for all patients. Inductioranbesthesia was established with 0.02mg/kg of
midazolam, 3mcg/kg of fentanyl, 1-2.5mg/kg of Primp@r 1-2mg/kg of ketamine and 1mg/kg
of succinylcholine. Intubation was undertaken aontsgquently, anaesthesia was maintained
with Isoflurane at 2-3% in oxygen.

During surgery, two nurse anaesthetists, trainedth@ use of the APPS, undertook to
independently monitor for pain indicators and scpeen intensity using the APPS for all
patients in the study group. Pain was initially recbif there was> 30% increase in two or
more baseline vital signs/pain indicators, as olekion the patient’'s monitor and outlined in
the APPS. Following the initial pain score, the twarse anaesthetists were blinded to
fentanyl (1mcg/kg) treatment (were asked to le&eedperation room and return after 5minutes).
After 5-15 minutes of treatment, they were askedeevaluate pain using the APPS. The
physiological and behavioural responses that wesessed using this scale were blood pressure,
heart rate, respiratory rate, facial expressiongdyboovement, and muscle tension. Each
parameter was scored on the scale of 1-3. The sotales of the six parameters enumerated
above were determined during the period of paiesssent, and the total scores ranged from 6-
18. 6-9 was interpreted as non-mild pain, 10-1/aderate to severe pain, and 15-18 as severe
pain.

Both the study and control groups had their imnted@ostoperative pain intensities assessed,
using the numerical pain rating scale. Their imraggpostoperative pain scores were assessed
after each patient had a score of 2 on the Ramsati®n Scale (i.e. 1= anxious, agitated
and restless, 2 = cooperative, oriented and trdnu+ responsive to commands only, 4 =
brisk response to light glabellar tap or loud aowitstimulus, 5 = sluggish response to light
glabellar tap or loud auditory stimulus, and 6 = nesponse to light glabeller tap or loud

auditory)
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Statistical Analysis of Data

Data gathered were double-entered into MicrosofteExversion 2010 for Windows and
validated for data entry errors. The data analygs conducted using SPSS version 20.0 for
Windows. The statistical package was set at 95%idmmce interval and p-value <0.05 was
considered as statistically significant. Means atdndard deviations were calculated for
continuous variables, while frequencies and pesggd® were calculated for categorical

variables.

Results

Out of the 60 respondents who took part in theyst@8 (31.75%) of them were females and the
remaining 41 (68.3%) were maledf the 60 participants in this study, those whoevef ages
less than or equal to 20 years were 13 (21.7%)425%) of them were 21-40 years of age, 15
(25%) respondents were between the ages of 41-#&@,yand the rest of the 7 (11.7%) patients
were 61 years and above. Out of the six main cagg®f surgical procedures that were
carried out in this study, 7% of the respondentstwlerough External fixation and debridement,
42% went through Open Reduction and Internal FaxatfORIFs), while 5% went through
Sequestrectomy. 8% of the respondents also wemighrAmputation, 5% of them had removal

of plates and screws plus skin grafting and 33%hefrespondents had abdominal surgeries.

Perioperative Pain Assessment

The numerical pain rating scale was used to ags#gnt’s pain intensity in the ward prior to
their being in the operating theatre. Pain intgnsdores ranged from no pain to worst pain,
and 33% of the study group and 13% of the controug described their pain as severe.
Among those who described their pain as worst \88tefor the study group and 10% for the
control group. After pre-emptive analgesia for #tady group, 7% scored severe and none
scored worst pain. The control group was made teive the routine anaesthesia care as
practiced by the institution (Table 1).

During the intra-operative period, pain was momtbrand the pain intensity was scored for
the study group using the APPS. The APPS scored ip&&nsity ranges from no pain to
severe pain with 5% of respondents scoring no paid 57% scoring mild pain, 20%

scoring moderate pain, and 8% scoring severe gdier fentanyl treatment, pain intensity was



214  re-assessed and APPS realised, with 83% of the siolip recording no pain, 17% recording
215  mild pain, and none scoring severe or worst paabld 1).

216 During the immediate postoperative pain assessofait the 60 participants in this study, 10 of
217 the respondents in the study group (A) had milch g@mpared to 3 respondents in the control
218 group (B), 16 respondents in the study group (Agoahad moderate pain as against 11
219  respondents in the control group (B), 4 memberhefstudy group scored severe pain whereas
220 14 members in the control group (B) had severe .phiobody in the study group (A)
221  experienced worst pain but 2 patients in the cognaup experienced worst pain (See Table 1)

222 Table1: Perioperative Pain Intensity Scored

A B
Pain Intensity N % N %
Pre-operative pain score before analgesia no pain 2 6.7% 8 26.7%
(NPRS) Mild 5 16.7% 6 20.0%
Moderate 12 40.0% 9 30.0%
Severe 10 33.3% 4 13.3%
Worst 1 3.3% 3 10.0%
Pre-operative pain score after pre-emptive no pain 5 16.7% 0 0.0%
analgesianPRs) Mild 17 56.7% 0 0.0%
Moderate 6 20.0% 0 0.0%
Severe 2 6.7% 0 0.0%
Worst 0 0.0% 0 0.0%
Intra-Operative pain intensity score before no-mild pain 5 16.7% 0 0.0%
analgesia (APPS) moderate - sever pain 25 83.3% 0 0.0%
severe pain 0 0.0% 0 0.0%
Intra-operative pain intensity score after no-mild pain 25 83.3% 0 0.0%
fentanyl treatment (APPS) moderate - sever pain 5 16.7% 0 0.0%
severe pain 0 0.0% 0 0.0%
Post-operative pain intensity score(NPRS) no pain 0 0.0% 0 0.0%
Mild 10 33.3% 3 10.0%
Moderate 16 53.3% 11 36.7%
Severe 4 13.3% 14 46.7%
Worst 0 0.0% 2 6.7%

223 A= Study groupB= Control groupAPPS= Anesthetized Patient Pain Scal#RS =Numerical Pain
224  Rating Scale

225
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Comparing Perioperative Pain Scored

The used of our standardized pain rating scale pail management techniques in this study
promoted a significant difference in pain intengtyong the two groups at the immediate post-
operative period. This study realized an initialame preoperative pain score of 5.4 for the study
group and 4.0 for the control group. At the imméalipostoperative period, pain was assessed
using the numerical pain rating scale. This stugBlized a mean pain intensity score of 4.5 for
the study group as against a pain intensity scbr@ 4 for the control group. The immediate
postoperative pain intensities scored were compasety the independent sample T- test and a
P value of less than 0.001 (p<0.001) was realiZadle 2).

Table 2 Independent sample T-test

\Variable Group N Mean £SD p-value
Pre-op pain description (A 30 5.37 + 2.566 0.083
before analgesia B 30 4.00 + 3.384
Post-operative pain A 30 4.57 + 1.832 <0.001
description/score B 30 6.47 + 2.080

Duration of Surgery
A 30 107.00 + 30.148

106.10 + 37.140

0.918
B 30

A = Study group,B= Control group,N= number of respondentsp<0.05, there was a
statistically significant difference (p=<0.001)time mean post-operative pain score for the study

groups.

Age, Sex & Dosage of Fentanyl Received

Among the control group, 11 (37.9%) patients cdmgisof 8 (27.6%) male and 3 (10.3%)
female received 150mcg or less of fentanyl. Ouhefll patients, 4 (13.8%) were within 41-60
years of age, 3 patients were between 21-40yeagenf3 of the patients were 20 years of age or
less and 1 was in the category of 61 and aboves ygaage. Patients who received a total dose of
151-300mcg were 17 (58.6%); 12 (41.4%) of them vmeade and 5 (17.2%) female. None of the

control group received a total analgesic dose af880mcg. This study realized 1 male among



247 the control group at the age of 61 years and aluategory who received a total dose of

248 analgesic 401mcg and above (Table 3).

249 Table 3: Age, Sex & Total Dosage of Perioperative Fentargddtved

Sex Age
Group Fentanyl in mcg Male Female Total <=20 21- 41- 61+ Total
40 60
A <=150.00 N 1 0 1 0 1 0 0 1
% 33% 0.0% 3.3% 0.0% 3.3% 0.0% 00% 3.3%
151.00 - 300.00 N 13 6 19 7 9 1 2 19

% 43.3% 20.0% 63.3% 23.3% 30.0% 3.3% 6.7% 63.3%
301.00 -450.00 N 6 4 10 1 3 5 1 10

% 20.0% 13.3% 33.3% 3.3% 10.0% 16.7% 3.3% 33.3%

451.00+ N 0 0 0 0 0 0 0 0
% 00% 00% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
B <=150.00 N 8 3 11 3 3 4 1 11

% 27.6% 10.3% 37.9% 10.3% 10.3% 13.8% 3.4% 37.9%
151.00 - 300.00 N 12 5 17 2 9 4 2 17

% 41.4% 17.2% 58.6% 6.9% 31.0% 13.8% 6.9% 58.6%

301.00 - 450.00 N 0 0 0 0 0 0 0 0
% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
451.00+ N 1 0 1 0 0 0 1 1
% 34% 0.0% 3.4% 0.0% 0.0% 0.0% 3.4% 3.4%

250 A= Study group, B= Control group

251  Discussion

252 Accurate pain assessment is important to ensur@nalptpain management by avoiding
253 underdosage or the adverse effects associatedowdtiosage of analgesic agents. This study
254 revealed that participants who had their perioperatpain periodically assessed with
255 standardised pain rating scales and who were ast®ied interventional analgesic therapy
256  (study group=A), had better postoperative pain @ukes compared to the control group because
257  of the accurate pain assessment and the right dadaanalgesic given. This is evidenced by the
258 mean postoperative pain scores of 4.57 for theysquoup and 6.47 for the control group which
259  was statistically significant (P<0.001). This stuléyds validity to the statement by Welchek
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et al. [14] that without accurate pain assessnielg, almost impossible to guarantee optimal
pain relief for patients. A previous study by Kamgtaal. [13] further highlighted that failure to
conduct a proper intraoperative pain assessmerds lda the provision of suboptimal
analgesia for patients, and also contributes tmifsignt postoperative pain. Out of 246
patients, studied by Kampo et al. [13] using a loexestate monitor and the Anaesthetized
Patient Pain Scale, 69% experienced moderate tves@ain, despite adequate hypnosis.
According to Edward [15], pre-emptive analgesiamsinseparable part of pain management in
patients undergoing surgery. This is because pgshe provide adequate and effective analgesia
prior to a surgical incision in order to ablate ttentralisation of surgical pain and to decrease
postoperative analgesic demands. One of the pairageanent techniques that were employed
in this current study was the administration of-pneptive analgesia. Those in study group
received 1-5mcg of Fentanyl for about 30-60 minudtefore surgical incision was made while
control group received the routine anaesthesia earepracticed in the hospital (no pre-
emptive analgesia).

There was some significant difference, in termstlod postoperative pain, between study
group and control group with a P-value <0.001. €hesdings are consistent with those of
Edward [15] and the notion of the importance of-eneptive analgesia, as indicated above. The
results from this study are also compatible wité fimdings of Hyun et al. [16]. In their study,
eighty-two patients were divided into two groupseTiirst group that was made up of forty-
three participants were given pre-emptive pain gedn as part of their pain management
while the remaining thirty-nine (second group) wa@ given pre-emptive pain medication.
Those in the first group had scored lower pain letean the second group on postoperative
days one and four.

Patients in the study group had a mean analgesntafiyl) consumption of 285 mcg as against
a mean analgesic consumption of about 182 mcgdotr@l group. This is an indication that
those who had standardised perioperative pain ssges as part of their pain management
received higher doses of analgesia than those ed¢&ved the routine anaesthesia care. Those
respondents in study group had better postopergiare outcome compared to patients in
control group, since only 4 respondents in stuaygr had severe postoperative pain, compared
to 14 patients in control group. No patient in ttedy group experienced worst pain, whereas 2

patients in control group experienced worst paimeske findings are consistent with the findings



291
292
293

294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321

of Schofield [17], that without adequate and prop&in assessment, patients are more likely to
receive inadequate or inappropriate analgesia, totvhich can pose deleterious pain outcomes

to those patients.

Despite the fact that patients belonging to study g registered lower postoperative pain levels
relative to those of control group, it was obserthdt even their mean postoperative pain
score of 4.57 was much higher compared to a posttpe pain score of 2.43 in a
previous study that was conducted by Wellisch €18, that used the technique of multimodal
pain management. The study of Wellisch et al. [$8further strengthened by the findings of
Sivrikaya [19], and Parvizi et al. [20], that a tmlodal pain management technique ensures
holistic pain control and reduces postoperativen p@ guarantee early mobilisation, early
enteral nutrition, minimisation of postoperativeess and limiting of the adverse effects
associated with the use of a single analgesic aymtt as opioids [21].

According to Welchek et al. [14], pain is a veryngaon medical complaint and is one of the
basic reasons for which patients seek medicalinatee USA. It has been estimated that 50% to
80% of hospitalised patients have considerable, pagspective of the reason(s) for admission.
The findings of the current study further suppbe findings of Welchek et al. [14], whereby
only 10 participants (about 17%), out of a total6of participants who took part in this study
scored no pain, 11 (about 18%) scored mild pain[33%) had moderate pain, 14 (23%) scored
severe pain, while 4 respondents, representing talét, expressed worst pain during
preoperative assessment. This means that abouto®@®e participants recruited for this study
expressed some sort of pain, even before surgery.

Recommendations

Based on the outcomes of this study, it is recommended that to ensure adequate perioperative
pain management, every hospital should design a pain management protocol, with preventive
analgesia and perioperative pain assessment being an integral and mandatory part of that

protocol.

Conclusion
In brief, the results from this study and the rewief other related literature have demonstrated

that implementing the concept of perioperative meessment with standardised pain rating
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tools and administering pre-emptive analgesia wolhtribute to optimising perioperative pain

control and minimising postoperative pain-relatemnplications. However, it is clear that the

use of these techniques alone is not enough tocower the complexities and challenges
associated with perioperative pain management. €ftve, to achieve a desirable

perioperative pain control, these plausible paimmagament techniques (perioperative pain
assessment and the use of preventive analgesialggb® incorporated into other concepts, such
as the use of multimodal pain management involuimg use of Spinal Analgesia, Epidural

Analgesia, Peripheral nerve blocks, Non-Steroidabti-faflammatory Drugs (NSAIDs),

Acetaminophen, local analgesics, and Patient-Chatréd\nalgesia (PCA).

Abbreviations used
APPS: Anaesthetised Patient Pain Scale;
NPRS: Numerical Pain Rating Scale

ECG: Electrocardiogram,;

SPSS: Statistical Package for the Social Sciences;
ORIF: (Open Reduction and Interrikation);
NSAID: (Non-Steroidal Anti-inflammatory Drug);
PCA: Patient-Controlled Analgesia (PCA).

References

[1]. Ramsay MAE. Acute Postoperative Pain Managen@aylor University Medical Centre,
2000; 13(3)

[2]. Joshi GP, Ogunnaike BO. Consequences of InsateqPostoperative Pain Relief and
Chronic Persistent Postoperative P&inesthesiology Clinic of North America, 2005; 23: p21-36

[3]. Gandhi K, Viscusi E. Multimodal Pain Managermehechniques in Hip and Knee
Arthroplasty.The Journal of New York School of Regional Anaesthesia, 2009; 13

[4] Alfonso J, Flavio Reis. Dexmedetomidine; CutréRole in Anaesthesia and Intensive
Care.Rev Bras Anesthesiol, 2012; 62(1)



352
353
354

355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374

375
376
377
378
379
380
381

[5] Jefferies GE. Pain Management: Perioperativia.PaMotion, 1998; 8(4)

[6] Gregory TB, Settles, K. Perioperative Pain Plakhy Is It Needed.Practical Pain
Management, 2013; 13(9)

[7] Gaskin DJ, Richard P. The Economic Costs ohRaithe United State3he Journal of Pain,
2012; 13 (8): 715.

[8] Savege RS, Kirsh K, Passik S. Challenges imiy€pioids to Treat Pain in Persons with
Substance Use Disordessddict Sci. Clin Pract, 2008; 4(2): p 4-25

[9] Schofield PA. The assessment and managemepdraiperative pain in older adultiournal
of the Association of Anaesthetists of Great Britain and Ireland, 2014; 69

[10] Desborough JP. The Stress Response to Trantch&argeryBr J Anaesth, 2000; 85(1): p
109-17

[11] Brodner G, Van AH, Hertle L, Fobker M, Von EABuerkle H et al. Multimodal
Perioperative Management-Combining Thoraxic Epidéwalgesia, Forced Mobilization and
Oral Nutrition-Reduces Hormonal and Metabolic Stresid Improves Convalescence After
Major Urologic Surgery. Anaesthesia and Analgea@f1; 92(6): 1594-1600

[12] Hawker A G, Mian S, Kendzerska T, French M. Measwt adult pain: Visual Analog
Scale for Pain (VAS Pain), Numeric Rating Scale féain (NRS Pain), McGill Pain
Questionnaire (MPQ), Short-Form McGill Pain Questiaire (SF-MPQ), Chronic Pain Grade
Scale (CPGS), Short Form-36 Bodily Pain Scale (6BBBS), and Measure of Intermittent and
Constant Osteoarthritis Pain (ICOAP). Arthritis €& Research, 2011; 63 (11): p 245-252



382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411

[13]. Kampo S, Han J, Ziem JB, Mpemba F, Baba Ydo@ et al . Intraoperative pain
assessment: the use of anesthetized patient pale and cerebral state monitdournal of
Anesthesiology, 2013; 1(2): 15-20.

[14] Welchek CM, Mastrangelo L, Sinatra RS, Martinez Qualitative and Quantitative
Assessment of Pain. In: Sinatra RS, de Leon-Calss&A, Viscusi ER, Ginsberg B. (eds).
Acute Pain Managemenrtlew York: Cambridge Press, 2009: 148-171.

[15. Edward RM. Management of Acute PerioperatianPSmarter Decision, Better
Care, 2015

[16]. Hyun K, Yong-Chan H, Jin-Yun K, Young-Cheol,\WWae Sung Let al. Effectiveness of
Multimodal Pain Management After Bipolar Hemiartplasty for Hip FractureJournal of
Bone and Joint surgery, 2013; 95(4)

[17]. Schofield PA. The assessment and managentepemoperative pain in older adults.
Journal of the Association of Anaesthetists of Great Britain and Ireland, 2014; 69

[18]. Wellisch O, Eichenbaum K, Choueka K, Gupta $andardized Multimodal Pain
Management Reduces Postoperative Pain and Lengt8tayf in Hospital for Total Knee
Arthroplasty.The Internet Journal of Anesthesiology, 2012; 30(4)

[19]. Sivrikaya U. Pain Management-Current Issued ®pinions. Multimodal Analgesia for
post-operative Pain Management, 2012

[20]. Parvizi J, Miller AG, Gandhi K. Multimodal ReManagement after Joint Arthroplasty.
Journal of Bone and Joint surgery, 2011

[21]. Clinton JD, Dennis SL, Sheyan JA, Jesse B/idDAIS et al. Approach to Pain Management
in Chronic Opioids Users Undergoing Orthopaedicg8ry. Journal of the American Academy
of Orthopedic Surgeons, 2014; 22



