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Abstract

Total knee arthroplasty (TKA) is a very efficient surgical process in the treatment of degenerative knee changes. However,
this procedure involves extensive tissue trauma, which contributes to the occurrence of severe postoperative pain. In this sense,
pregabalin seems to be effective when administered before surgery with significant pain reduction and consequently the amount
of opioid used postoperatively. Considering the importance of the subject and considering that there is no work in Alagoas and or
Northeast Brazilian populations that justifies the advantages of using Pregabalin in the preoperative period of TKA, this study aims
to gather information collected from patients operated at Santa Casa de Misericordia de Maceid in a period of one year. Thirty-six
patients were studied during the research, where four were excluded due to data collection failure. The main indications for TKA
were 2 patients with rheumatoid arthritis, 16 with arthrosis and 13 with refractory pain. In this context, pregabalin has recognized
side effects, but in the study, it was observed safety in the administration of this drug in the patient group 24 hours before the
surgical procedure compared to the patient group 1 hour earlier as shown in Table 1. A greater reduction was observed. of pain
according to VAS pain 24 and 48 hours after surgery, in the pregabalin group 24 hours before, in relation to the others. No decrease in
postoperative opiod use was observed, as no study group achieved a VAS pain lower than 3 points over the length of stay. Therefore,
a larger study with larger patient samples and case-controls is needed to obtain significant results.
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Introduction

undergoing TKA experience severe pain after the procedure.
Postoperative pain not only represents a time of physical and
emotional distress, but also negatively affects patient recovery

Total knee arthroplasty (TKA) is a highly successful operation
in the treatment of degenerative knee changes and is in increasing
demand worldwide due to the aging population and the need to Jokela et al. [2]. As with inflammatory metabolic endocrine
preserve people’s quality of life. However, it involves extensive . .

response secondary to surgical trauma, untreated or inadequately

tissue trauma, which contributes to the occurrence of severe . . . .
treated pain leads to changes in the endocrine, cardiovascular,

postoperative pain, and analgesia in this phase is of fundamental

and central, peripheral, and sympathetic nervous systems. There
importance Zabeu, Migon, Junior [1]. Approximately half of patients

is release of catabolic hormones such as cortisol, glucagon,
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growth hormone, endogenous catecholamines and inflammatory
cytokines resulting in immunological impairment Berber, Mcguire,
Click [3]. We can also cite for example increased oxygen demand
and increased pressure on the cardiovascular system, which may
then be associated with serious complications including ischemic
cardiac events and myocardial insufficiency, which results in
increased pressure on the arterial system Sinastra, Torres,
Bustos [4].In addition, pain immobilization may increase the risk
of reduced lung function, gastrointestinal complications, and
thrombus formation that are related to surgical stress Apfelbaum
et al.[5]. In particular, such complications may negatively affect the
mental status of elderly patients, causing delirium and or anxiety.
In addition, severe uncontrolled immediate postoperative pain may
progress to chronic pain due to sensitization of the nervous system
Aubrun et al. [6]. Thus, early rehabilitation and recovery may be
delayed, resulting in longer hospital stays and increased hospital
costs Abu Shahwan [7], Filos, Lehmann, [8], Amin Hanjani et al.
[9], Antall, Kresevic [10], Arnett, Jones, Horger [11], Arthur et al.
[12] Bamigboye, Hofmeyr [13].Faced with this problem, adequate
pain management after TKA has been sought. It is not just for the
human purpose of releasing patients from suffering but is essential
for success in terms of improving patient satisfaction, quality of
life and preventing complications. The most important concept of
current pain management after TKA is preventive use through a
multimodal approach Kehlet, Dahj [14].

“Preference” refers to initiating pain management prior to
surgical stimuli. In addition, “multimodal approach” means more
than 2 drugs or modalities with different mechanisms or sites
for synergistic effects. These two concepts are also known to
be extremely effective in reducing opioid consumption, which
has been associated with high complication rates Mathiesen,
Moiniche, Dahl [15].Recently, several guidelines for postoperative
pain management have emerged, one of which recommends the
use of pregabalin as part of a multimodal regimen in patients
undergoing surgery. This drug is associated with a reduced need
for opioids after any surgical procedure, and some studies have
reported lower incidence of postoperative pain Gonano et al [16].
Pregabalin has hyperanalgesic action in humans and is also used
to treat chronic neuropathic pain Ifuku et al. [17]. Also, when used
preoperatively, it can play a role in preventing acute pain from
developing in chronic pain Katz, Clarke, Seltzer [18]. Although
pregabalin was initially identified as treatments for neuropathic
pain and other neurological disorders, several recent comments
have revealed that pregabalin also reduces postoperative opioid
consumption and improves pain levels after spinal surgery,
laparoscopic surgery and thyroidectomy. Macrae, Davies [19]. Thus,
there are no comprehensive data regarding the analgesic efficacy
of pregabalin in patients undergoing Tka Chizh Ba et al. [20]. In
this sense, pregabalin appears to be effective when administered
at a preoperative dose of 150 to 300 mg, one to two hours before
surgery. Although some trials have also tested regimens including
postoperative dosing, proving to be equally effective, typically using
pregabalin 150 to 300 mg after 12 hours of the procedure Singla
et al. [21]. This study gathered information collected from patients
who underwent surgery and who participated in 3 intervention

groups: pregabalin 1 hour before and placebo 24 hours before;
pregabalin 24 hours before the procedure and placebo 1h before;
placebo 1h and 24h before; being analyzed using pain assessment
scales.

Methods
Design: Randomized clinical trial.

Local: Orthopedics and Traumatology Service of the Santa
Casa de Misericordia Maceio6.

Sample: The sampling was done by convenience, inviting all
patients submitted to total knee arthroplasty at the Santa Casa de
Misericérdia de Macei6 from August 2018 to May 2019.

Sampling: Patients who underwent surgical treatment of total
knee arthroplast (TKA) within one year from the month of AUGUST
2018, who meet the inclusion criteria mentioned in item 3.4.1, and
agree to participate in the research according to Informed Consent
(IC), being submitted for evaluation according to the VAS and an
adverse effects questionnaire.

Inclusion criteria

Patients with knee gonarthrosis who underwent surgical
intervention for total knee arthroplasty.

Over 50 years at the time of surgery.

Exclusion criteria

Patients undergoing total knee arthroplasty for any indication
other than gonarthrosis. Known or suspected sensitivity or
contraindication to pregabalin. Pacientes com hipersensibilidade
a dipirona e tramadol conjuntamente. Patients who have a neuro-
cognitive disorder that prevents them from communicating with
interviewers. Patients with rare hereditary problems of galactose
intolerance, Lactase deficiency, Lapp deficiency or glucose-galactose
malabsorption. Patients with heart problems, edema, renal failure,
uncontrolled hypertension or hyperaldosteronism.

Methodological procedures

After the consent of the informed consent, the patients
received a brief explanation about the criteria that will evaluate
the postoperative period of the surgery to which it was submitted
and about the questionnaires to be applied. Pregabalin and sodium
bicarbonate hypersensitivity tests were performed, with the
permission of the patient who wishes to volunteer the research,
during the preoperative consultations, before ingestion of these
drugs. Eligible patients were randomized into three groups, two
intervention groups and one control group, using the Random
Allocation Software version 1.0 program. Group 01 patients
received placebo 24 hours before surgery and pregabalin one hour
before surgery. Group 02 patients received pregabalin tablet 24h
before and placebo tablet 1 hour before the surgical procedure.
Patients in group 03, control group, received the placebo tablet 24
hours before surgery and placebo 1h before surgery. Subjects from
the experimental group received pregabalin at a dosage of 300mg.
In the control groups a tablet containing sodium bicarbonate of
the same color, size, shape and weight as pregabalin tablets will
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serve as a placebo. A researcher B, who is unaware of the result
of randomization, will administer the pills after being directed by
researcher A, who consulting the list of random numbers defines
which group the patient belongs to. Another blind C researcher was
responsible for the outcome assessment. All groups underwent
arthroplasty under spinalanesthesiawith 20mgisobaricbupvacaine
and at the end of the procedure, femoral nerve block with 0.25%

Results

levobupivacaine was performed to complement the analgesia. The
surgical technique of total knee prosthesis is described in annex
3. Statistical analysis of the data was performed by the program
in Epi-Info ;7.1 and then a profile of the patients was drawn, and
the data distributed in tables and graphs of descriptive statistics, in
order to allow analysis and further discussion.

Indications
For TKA
N=2 [ N=13
Rheumatoid arthritis Refractory pain
-
N=l6
Arthrosis

Figure 1: Indications for TKA.

Thirty-six patients were studied during the research, where
four were excluded due to data collection failure. The main
indications for TKA were 2 patients with rheumatoid arthritis,
16 with arthrosis and 13 with refractory pain (Figure 1). Thus, of
the 32 participants, 25 patients presented deformity in genuvaro
and 7 in genuvalgo. The average age of the volunteers was 69
years ranging from 53 to 93 years, with a total of 22 female and
10 male patients. It should also be noted that 22 patients reported
that they clearly understood the surgery, its possible detrimental
effects on their health and postoperative pain. As is well known by
the medical profession, the process of knee degeneration due to
arthrosis is mechanical, thus, 100% of the patients presented pain
with the standard ambulation movement. Of these patients, 51%
had reduced and or limited knee extension and flexion movements,
requiring even a wheelchair for locomotion.

In this context, the degree of limitation was so extensive that 16
patients (~ 50%) reported that they could not effectively perform
even their personal hygiene activities, as an example. The vast
majority of patients who have undergone this surgical procedure
have had pain for years, consequently abusing NSAIDs, common
analgesics and even morphine-derived analgesics. Regarding the
undesirable effects of the drugs during the research, no cases of
constipation, vomiting, attention disorder or mental confusion
were found in any group. In the pregabalin group 1h before, cases of
dizziness (n=3),drowsiness (n=2),insomnia (n=1) and nausea (n=
1) were reported. None of these effects were found in the pregabalin

group 24h before. In the placebo group there were reports of
nausea (n = 1), dizziness (n = 5) and drowsiness (n = 2) (Chart 1).
During the research it was found that only 18.1% of patients had
pathological knee pain less than 1 year and 81.8% reported pain for
more than 3 years, some cases reaching even 20 years of pain. Data
on the Visual Analog Pain Scale (VAS) indicate that patients who did
not take pregabalin before surgery, totaling 16 patients, reported
an average VAS of 9.19. Concomitantly, patients taking pregabalin
one hour before surgery (13 total) or 24 hours before surgery (4
total) reported mean VAS of 6.0 and 7.0, respectively, indicating a
possible “immediate” analgesic action”. of the drug. Also, regarding
pain data, in all three groups analyzed, there was a reduction in the
mean value reported for VAS (Table 1) when comparing pre- and
post-operative 24 hours or 48 hours after the end of the surgical
procedure. However, when applying a Student’s t-test to compare
such groups, statistical significance was observed in the VAS
values of patients undergoing placebo treatment at postoperative
evaluation 24h and 48h. In the pregabalin 1h before (P1B) and
pregabalin 24 hours before (P24B) groups, statistical significance
was observed in the 24h postoperative VAS assessments (Table
1). These results indicate a possible partial blocking activity of the
action of opioids administered postoperatively. Such antagonism
can be explained by the action that pregabalin exerts by inhibiting
the release of Serotonin and Noradrenaline, thereby preventing
the indirect action of tramadol, which involves the inhibition of
Noradrenaline and Serotonin reuptake which is essential for pain
reduction.
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Table 1: Mean value reported in VAS by patients undergoing
TKA surgery.

Treatment VAS (Average Value)
. Postoperative | Postoperative
Group Preoperativ 24h 48h
Control 9,19%t 6,06%,§ 5,191,§
Pregabalin 1h 6,50 4,83 4,17
Pregabalin 24h 7,00 3,25 3,24

* Significant difference, Student’s t-test, p < 0,001
T Significant difference, Student’s t-test, p < 0,001
§ Significant difference, Student’s t-test, p < 0,001

Discussion

Evaluation of Pain and Quantity of Opioids: Pregabalin
is a structural analog compound of gamma aminobutyric acid
(GABA) and acts on the central nervous system because it crosses
the blood-brain barrier Bockbrader [22], due to this property its
anticonvulsant, antihyperalgesic and anxiolytic actions. However,
it binds with high affinity and specificity to voltage-dependent
calcium channel alpha2-delta-1 proteins in the Central Nervous
System, inhibiting their functional expression. This also inhibits
calcium influx and the action of noradrenaline and serotonin
neurotransmitters in the synaptic cleft Davies et al. [23], Field et
al. [24], Gajraj [25]. These same neurotransmitters are part of the
tramadol antinociception mechanism of action which, through
two differents and independents but synergistic mechanisms of
action, acts as an opioid agonist and indirectly performs an action
contrary to that of pregabalin, as it triggers mechanisms that inhibit
the reuptake of noradrenaline and serotonin Driessen [26], Dayer
[27]. As this pharmacokinetics of pregabalin and tramadol have
been studied in animals and in vitro separately, further studies
are needed to elucidate such drug interaction. However, this is the
possible explanation for the fact that in our study similar effects of
pain reduction were found between the groups receiving Placebo
preoperatively and the pregabalin groups, both 1h before and 24h
before surgery, as both used tramadol, as recommended by the Santa
Casa Macei6 antinociception guide. In the pregabalin groups, both
P1B and P24B at the time of surgery had a reduced VAS compared
to the control group. It was observed that in the P1B group there
was an immediate effect (1h after administration) and that lasted
until the 24h postoperative reevaluation, however, there was no
statistically significantreduction in the 48h postoperative period. As
in the P24B group, pain reduction was statistically significant at the
time of surgery (24h post-administration) and 24h postoperatively,
and it was found that the antinociceptive effects of pregabalin
did not last until the 48h postoperative reevaluation in any of the
patients. group. Pharmacodynamicly this fact can be explained due
to the fast absorption of pregabalin, reaching the maximum plasma
concentration in about 1 hour and its half-life being around 7
hours, thus explaining its ineffectiveness in post 48h of medication
administration Bockbrader [22]. It is also observed that these
characteristics did not change even when pregabalin is associated

with tramadol Lee [28]. Effective pain reduction at the time of
surgery (1h after administration) and 24h postoperatively when
administering pregabalin (300mg) 1 hour before the procedure
was also found by a Brazilian study conducted by Santiago et al.
who, however, no significant reduction in inflammation mediating
interleukin levels was found. Seeing that the immediate hypoalgesic
effect (1 hour after administration) is present both when there
are surgical procedures and false surgeries, thus observing the
character of pregabalin for neuropathic pain reduction Rodrigues
[29], Pourfakhr [30]. Corroborating our findings of hypoalgesia
lasting up to 24 hours in both pregabalin groups even under a
regime of implicit drug combinations of anesthetic procedures
and after surgical trauma were also found by Zhang [31], Sattari
[32], Park [7] and Sawan [33]. However, in the study by Khetarpal
(2016) involving lower limb orthopedic surgeries, the pregabalin
group (300mg) found effective hypoalgesia up to a maximum
time of about 15h. The character of dose-dependent hypoalgesia
becomes observable in a study using pregabalin 75mg to reduce
postoperative septorhinoplasty pain in which the effectiveness
remained until 6h after the procedure and did not persist in the
24-hour reassessment Pourfakhr [30]. In this context, one should
enthusiastically assess the fact that chronic post-thoracotomy
pain does not persist with pregabalin for a prolonged period of
14 days, which gives patients a better quality of life Anwar [34].
However, further studies are needed to elucidate the correct long-
term pregabalin prescription regimen for eliminating chronic
postoperative pain. However, in a study conducted in South
Korea, a 75 mg dose of the drug (pregabalin) in tablet form was
used one night before surgery and one capsule once a night until
the 2nd postoperative day. In this study, there was no difference
between the control group and the placebo group YIK, Jing Hui Et
Al [35]. Similar research was conducted with a total of 70 patients
undergoing abdominal gastroplasty who randomly received oral
pregabalin (75 mg) or an identical placebo 1 hour before surgery.
Again, it was shown that there was no improvement in the quality of
postoperative patient recovery and not even pain reduction Martins
Et Al. [36]. As the effectiveness of postoperative pain reduction has
been demonstrated with dosages of 150mg and 300mg Singla et al.
[37] these interpretations become questionable.

Unwanted effects

Undesirable effects in the 3 groups were not significant, a
few patients on pregabalin or placebo experienced dizziness,
drowsiness or nausea. However, none of the groups demonstrated
sufficient effects to distinguish the causative drug in isolation,
mainly because tramadol was used in all groups. A Korean study
with healthy patients showed no increase in adverse effects when
combining tramadol with pregabalin Lee [37]. Similar results
with the use of pregabalin for postoperative pain reduction were
found by Martins [36], Zhang [31], Mathiesen [15] respectively
after bariatric cholecystectomy and hip arthroplasty procedure.
In a postoperative TKA study following pregabalin use for another
3 months no patient had a common adverse effect of pregabalin
even though the study addressed an extensive list of endocrine,
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cardiovascular,  respiratory, gastrointestinal,

musculoskeletal, psychiatric disorders. and renal YIK [35]. The

neurological,

importance of assessing the amount of adverse effects in the
control and pregabalin groups is even more necessary after studies
in thoracic surgery relating the pregabalin groups to the reduction
of adverse effects, especially headache, dysuria, constipation and
nausea LI [38]. However, Park’s (2016) study found a significantly
prevalent finding of blurred vision in the postoperative period after
nasal surgery when using pregabalin before anesthesia [39-45].

Conclusion

Pregabalin has recognized side effects, but in the study, it was
observed safety in the administration of this drug in the patient
group 24 hours before the surgical procedure compared to the
patient group 1 hour before, as shown in (Table 1). There was a
greater reduction in pain according to VAS in the postoperative
period of 24 and 48 hours in the pregabalin group 24 hours before,
compared to the others [45-49], as shown in Table 1. No decrease in
postoperative opiod use was observed, as no study group achieved
a VAS pain lower than 3 points over the length of stay. Therefore,
a larger study with larger patient samples and case controls is
needed to obtain significant results.
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