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ABSTRACT

Acute pain is the most common complication after total knee arthroplasty(TKA) causing delayed mobilization and increased demands of
morphine, leading to higher operative cost. Generally opioids and NSAIDs are used but the adverse effects limit their use. So a non-opioid agent
like pregabalin is often recommended. Pregabalin can significantly improve pain scores, physical functions, satisfaction and reducing chronic
neuropathic pain and the requirement of other analgesics in patient undergoing TKA. Patients received either standard analgesics as per the existing
hospital policy (group A) or pregabalin added to the standard analgesics(group B). Pregabalin(75mg) was given as one capsule, the last night before
the surgery and continued one capsule twice a day until end of postoperative day (POD)14 and one capsule at bedtime POD15, POD16. The group
B showed significant reduction in pain score after 2 weeks of the surgery. It was 3.20+1.03 in group A and 2.48+0.77 in group B. The mean
comparison of satisfaction level in group A and group B was found to be 7.80+0.96 and 9.52+1.04 respectively. The mean comparison of incidence
of neuropathic pain in group A and group B was found to be 6.70+4.01 and 4.24+4.14 respectively. Our study concluded that pregabalin is effective
in reducing pain after 2 weeks post TKA, and incidence of neuropathic pain. Increased patient satisfaction level and the quality of life of patients

were observed in pregabalin treated group.
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INTRODUCTION

Osteoarthritis (OA) is the most common degenerative joint disease and
asignificant cause of pain and disability inadults1,2. OA is the wearing
down of articular cartilage that affects the entire diarthrodial joint,
which includes articular cartilage, synovium and subchondral bone
with adjacent muscles and ligaments. Any degeneration to the
structure or any alterations to the functioning of these articulating
tissues produces clinical OA3. Pain is the major and most devastating
part of OA. In the initial stages of OA, pain is aggravated during joint
motion, and it may be relieved by rest. However, in the advanced stage,
there may be rest pain4. Acute or chronic insults such as age, obesity,
normal wear and tear, traumatic joint injuries may initiate the
imbalance between matrix synthesis and matrix degradation. These
changes may initiate the subchondral bone to undergo pathological
changes and thereby activate the vasopeptides and matrix
metalloproteinase (MMP) 5. In the initial stage, cartilage slowly
becomes callous and thin, and the bone beneath the cartilage becomes
thick. Later, there will be an abnormal stimulation of these biochemical
and metabolic factors altering the tissue homeostasis of articular
cartilage by neovascularisation and increasing the permeability of
adjacent cartilage. This may accelerate the structural changes like
cartilage loss, and joint space narrowing thus leading to painful and
deformed joint6.

Since there is no complete cure for OA, the main goal of the therapy is
to alleviate the signs and symptoms and slow down the progression of
the disease. The treatment of OA varies from physiotherapy,
orthopaedic aids and orthoses, pharmacotherapy and finally the
surgery and rehabilitation?.

Total knee arthroplasty (TKA) is a surgical procedure whereby the
diseased knee joint surface is replaced with artificial material. TKA is
very effective in restoring joint function, improving the pain and
health-related quality of life (QoL) of patients8. TKR is always
associated with severe to moderate pain after the surgery9. Pang et al.
reported that the severity of pain in TK A is more than other orthopaedic
surgeries10. Clinical studies indicate that severe postoperative pain is
associated with an increased risk of complications, slowing the
rehabilitation process, delays the improvement of persistent pain
states, prolongs the length of hospital stay, and raises the overall

treatment costs. Therefore, appropriate pain management protocol is
necessary to relieve postoperative pain and achieve early functional
recoveryl1. Opioids and NSAIDs have generally been used for pain
control after TKA. However, these medications may cause serious side
effects, especially in geriatric patients. Opioid-related complications
are sedation, dizziness, nausea, vomiting, constipation, physical
dependence, tolerance, respiratory depression. Anaemia, stomach
ulcers, dizziness, swelling in the legs, abnormal liver tests (blood
tests), headaches, easy bruising, ringing in the ears, rash are serious
problems with NSAIDs. Hence, these adverse effects limit the use of
opioidsand NSAIDs12.

Recent studies reported that 02 d subunit calcium channel ligands, like
gabapentin and pregabalin, may be useful in providing effective post-
surgical analgesia. They diminish the central sensitisation by calming
down hyperexcited dorsal horn neurons. This discovery introduces the
possibility of using such drugs in the peri-operative setting to counter
the neuropathic component of post-surgical pain. Although pregabalin
was approved for the treatment of partial seizures, it has also been used
for other indications, such as fibromyalgia, diabetic neuropathy, and
even acute post-surgical pain13.

Pregabalin is a more potent analogue of gabapentin with better oral
bioavailability and potentially more consistent clinical effects. It can
be used for postoperative pain management because it is well-
tolerated, does not cause any gastrointestinal bleeding and also reduces
the morphine related complications14, 15.

The primary objective of our study is to assess the role of pregabalin as
an adjuvant in pain management and evaluate the clinical outcomes
associated with it in patients undergoing total knee arthroplasty. The
secondary objectives are to assess the clinical outcomes and the
incidence of neuropathic pain in TKA patients after three months post-
surgery. Also to evaluate the level of patient satisfaction on the use of
pregabalin as an adjuvant in pain management and its effects in
diabetic patients undergoing TKA.

MATERIALAND METHODS
We did a prospective observational study of patients undergoing TKA
in our tertiary care centre during the study period September 2018 to
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April 2019 to after obtaining ethical clearance and informed consent.
We included patients aged above 40 years who underwent primary
TKA and excluded patients with allergy or intolerance to the study
medication(pregabalin), hepatic failure/ chronic renal failure,
uncontrolled diabetes mellitus (HbAlc >8) and who used
gabapentin/pregabalin regularly for longer than three months.

Patients were divided into two groups A and B by the surgeon
randomly. Group A patients received standard institutional analgesic
protocol for TKA, and Group B patients received pregabalin in
addition to the standard protocol. The standard analgesic protocol
included Inj. Para (Paracetamol 1g), Inj. Ropivacaine 2% via adductor
canal block, Inj. Fentanyl, Rupatch(Buprenorphine 10mg transdermal
patches) in the immediate postoperative period and first postoperative
day (POD). T. Etrobax (Etoricoxib 60mg) and T. Ultracet (Tramadol +
Acetaminiphen2 tab) were added on POD 2 after the adductor block
was removed.For group B patients pregabalin was given as one
capsule (75mg), the night before the surgery and continued giving one
capsule twice a day until the end of the postoperative day (POD) 14 and
one capsule at bedtime POD15,POD16.

Preoperative data, including the patient demographics: age, sex, body
mass index(BMI), pain scores and the Knee Injury and Osteoarthritis
Outcome Score (KOOS) were noted during direct patient interview by
a blinded observer. Subsequent data were collected, which included
the postoperative pain assessment on POD1, POD2, POD3 and at two
weeks using Numeric Rating Scale (NRS). After two weeks of surgery,
satisfaction with pain management was assessed. The occurrence of
neuropathic pain and orthopaedic outcomes were assessed three
months after surgery. Neuropathic pain was evaluated by using the
Leeds Assessment of Neuropathic Symptoms and Signs (LANSS).
Orthopaedic outcomes were evaluated by using KOOS.

STATISTICALMETHOD

Statistical analysis was performed using IBM SPSS version 20.0
software. Categorical variables are expressed using frequency and
percentage, and continuous variables expressed using mean and
standard deviation. To test the statistical significance of the
comparison of categorical variables between two groups, Chi-square
test was used. To test the statistical significance of the difference in the
mean values of continuous variables between two groups, Student's t-
test/Mann Whitney U test was used. To test the statistical significance
of the difference in the mean values of preoperative and postoperative
variables between two groups, Paired t-test/ Wilcox on Signed rank
test was used.

RESULTS

In our study, we analysed a total of 55 patients who underwent TKA, of
which 30 were in the group A, and the remaining 25 were in the group
B. We found that in both the study groups females were predominant
than males. The majority of patients were in the age of sixties. There
were no statistically significant differences between the groups based
on baseline characteristics (p-value>0.05). (Table 1).

Table 1: Demographics and characteristics of participants

|Group A (n=30) |Gr0up B (n=25)
Age
Age group, n (%)
40-49 1(3.3) 0
50-59 4(13.3) 7(28)
60-69 15(50) 10(40)
70-79 10(33.3) 6(24)
80-89 0 2(8)
Gender
Gender, n (%)
Male 6(20) 3(12)
Female 24(80) 22(88)
Diabetes Mellitus(DM)
Patients having DM, n (%)
Male 6(20) 6(24)
Female 24(80) 19(76)
Preoperative KOOS Score
Pain 78.21+7.40 79.28+7.64
Symptoms 69.23+5.31 67.91+8.87
ADL 65.52+6.45 66.64+4.38
QOL 91.25+6.68 90.75+6.01
Global score 80.40+4.05 80.55+3.24

ASSESSMENT OF PAIN IN STUDY POPULATION

Although the mean pain score before surgery, POD 1, POD 2 and POD 3
was similar in both groups, the group B, i.e. with pregabalin showed a
significant reduction in pain score after two weeks of the surgery. It was
3.20+1.03 in group A and 2.48+0.77 in group B with ap-value 0f0.006.

Figure 1: Mean comparison of pain between groups
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Assessment Of Satisfaction In Study Populations

The satisfaction level of patients who underwent the TKA was
assessed by using a self-designed standardised satisfaction scale. The
mean comparison of satisfaction in group A and group B was found to
be 7.80+0.96 and 9.52+1.04, respectively. That is the pregabalin
treated groups showed much higher satisfaction level than the other

group.

Figure 2: Mean comparison of satisfaction between groups
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In group A, 2(16.6%) patients were very satisfied, 23 (76.66%) patients
were satisfied, and 5 (16.66%) patients were slightly satisfied.
However, in group B, those who treated with pregabalin along with
standard analgesics, 20 (80%) patients' shows very satisfied, 4 (16%)
patients were satisfied, and 1 (4%) patient was slightly satisfied.

Table 2: Comparison of satisfaction level of pain relief after
surgery in study population

Satisfaction level | Usual analgesics, | Analgesic and pregabalin
n=30 (%) group, n=25 (%)
Slightly satisfied 5 (16.66) 1(4)
Satisfied 23 (76.66) 4 (16)
Very satisfied 2 (6.66) 20 (80)

Assessment Of Incidence Of Neuropathic Pain In Study
Population

The incidence of neuropathic pain in the study population was
evaluated using the LANSS scale. The mean comparison of the
incidence of neuropathic pain group A and group B was found to be
6.70+4.01 and 4.24+4.14, respectively. That is group A without
pregabalin shows much more incidence of neuropathic pain than the
other group.

Figure 3: Mean comparison of incidence of neuropathic pain
between groups
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Assessment Of Incidence Of Allodynia In Study Population

The incidence of allodynia in the operated leg was lower in group B
with pregabalin. In group A, allodynia was found in 4 (13.3%) patients.
But in group B, those who treated with pregabalin along with usual
analgesics, only 2 (8%) patients show allodynia.

Table 3: Assessment of incidence of allodynia in study population

Allodynia | Usual analgesics, | Analgesic and pregabalin
n=30 (%) group, n=25 (%)
4(13.3) 2(8)

Assessment Of Quality Of Life In Study Populations

The assessment of QoL in the study population was evaluated by using
the KOOS scale. The mean global score of QoL in group A and group B
at baseline was found to be 80.40+4.05 and 80.55+3.24 respectively
and the after three months it was found to be 46.77+2.66and
44.55+4.35 respectively with a p-value of 0.031. Also, in pregabalin
treated group, there was a significant improvement in the pain of
patients after three months of surgery. The mean pain score in group A
and group B after three months was found to be 36.38+4.57and
34.11+4.20, respectively, with a p-value of 0.061. So the patients who
were administered with the pregabalin as an adjuvant along with usual
analgesics showed more improvement in knee function than the other
group. The mean of pain and global scores in the KOOS scale shows
statistically significant difference and hence, showed improvement in
QoL. The two groups also showed a significant improvement in QoL of
patients from baseline to 3 months after the surgery.

Figure 4: Mean comparison of KOOS score between groups after 3
months
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Mean Comparison Of Pre And Post Koos Score Within Drug
Group
There was a significant improvement in quality of life of patients from
baseline to 3 months after the surgery with a p value of 0.000 in each
group.

Table 4: Mean comparison of pre and post KOOS score within
drug group

Comparison Of Pain Score Diabetes Mellitus Within Drug Groups
Actotal of 10 patients only had DM, 4 were from group A and 6 from the
group B. There was no statistical significance between these two
groups till POD 3. However, after two weeks, those patients who took
the pregabalin along with analgesics shows much less pain score than
the other group without pregabalin.

Figure 5: Comparison of pain score in patients having DM
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Atotal of 45 patients without DM, 26 were from group A and 19 from
the group B. There was a statistically significant difference between
these two groups after two weeks. The patients who took the
pregabalin along with analgesics shows much less pain score than the
other groups who did not take the pregabalin.

Figure 6: Comparison of pain score in patients without diabetic
mellitus
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Mean Comparison Of Lanss Score With Respect To Diabetes
Mellitus Within Drug Groups

There was a statistically significant difference between the two groups
in the incidence of neuropathic pain. Those patients who took the
pregabalin along with analgesics shows much less LANSS score than
the other group who did not take pregabalin.

A total of 45 patients without DM, 26 were from group A, and 19 from
the group B. LANSS score between the two groups of the patient
without DM showed a significant difference in the incidence of
neuropathic pain. Those patients who took the pregabalin along with
analgesics shows a lower incidence of neuropathic pain than the other
group who did not take the pregabalin.

Table S: Mean comparison of LANSS score with respect to
diabetes mellitus within drug groups

Patient Usual Analgesics and p-value
having DM Analgesics, Pregabalin,
n (MeanzSD) n (Mean%SD)
Yes 4 (7.25£3.50) 6 (5.00+5.67) 0.032*
No 26 (6.62+4.13) 19 (4.0£3.71) 0.034*
DISCUSSION

Total knee arthroplasty (TKA) is one of the most common surgical
procedures in the orthopaedic field. Effective postoperative pain
management is necessary to promote recovery and to prevent
complications16. In recent years, some randomised controlled trials
(RCTs) have been carried out to evaluate the effects of pregabalin in
postoperative pain management. However, different conclusions have
been derived on the efficacy of pregabalin for pain management among
TKA patients. Some studiesl7, 18 reported that perioperative
administration of pregabalin reduced opioid consumption improved
postoperative analgesia, and yielded higher patient satisfaction levels.
However, certain other studies19, 20, 21 showed that there was no
significant difference between pregabalin and placebo with respect to
the pain after TKA. In regards to this existing controversial outcome of
pregabalin use in TKA, our study explored the actual scenario in our
study settings.

Drugs KOOS Timeline Mean=SD| p
domains value
Group A — Symptoms At baseline | 78.21+7.40| 0.000
Standard After 3 months |41.42 +4.74
analgesics Pain Atbaseline | 69.23+5.31] 0.000
After 3 months | 36.38+4.57
ADL Atbaseline | 65.52+6.45| 0.000
After 3 months | 30.21+3.24
QOL At baseline 91.2+6.68 | 0.000
After 3 months | 50.846.30
Global score| At baseline | 80.40+4.05( 0.000
After 3 months | 46.77+2.66
Group B- Symptoms At baseline | 79.28+7.64| 0.000
Standard After 3 months | 39.42+8.40
analgesics with™p, 7 Atbascline | 67.91+8.87] 0.000
Pregabalin
After 3 months | 34.11+4.20
ADL Atbaseline | 66.64+4.38| 0.000
After 3 months | 29.414+4.98
QOL At baseline | 90.7+6.01 | 0.000
After 3 months | 53.49+5.12
Global score| At baseline | 80.55+3.24( 0.000
After 3 months | 44.554+4.35
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In our study on TK A patients, we found that the mean pain score before
surgery, POD 1, POD 2 and POD 3 was similar in both groups. The
pregabalin group showed a significant reduction in pain score after two
weeks of the surgery. The results were further supported by the studies
conducted by J. T. YaDeau et al. 20 and Jing Hui Yik et al22. The
pregabalin group showed a significant reduction in pain score after two
weeks of the surgery. This result was consistent with another study
conducted by H. Clarke et all9 in THA (Total Hip Arthroplasty)
patients. Their study stated that pregabalin reduced the daily pain
scores and adjunct opioid consumption for one week after discharge.

Our study also assessed the satisfaction level of patients who
underwent the TKA. The mean comparison of satisfaction level in
pregabalin treated group was found to be higher. The result was
consistent with the studies conducted by Pradeep Jain et al17 and
contrary to the study conducted by J. T. YaDeau et al20, in which they
stated that pregabalin decreases patient satisfaction level.

The incidence of neuropathic pain in the study population was
evaluated by using the LANSS scale. The mean comparison of the
incidence of neuropathic pain was less with pregabalin treated group.
A similar conclusion was reported by Buvanendran A et al23. They
conducted a trial to examine whether pregabalin given before and for
14 days after TKA will reduce the incidence of neuropathic pain. We
also assessed the incidence of allodynia in the operated leg, which was
less with patients on pregabalin 8% vs 13.4% in patients without
pregabalin.

The assessment of QoL in the study population was evaluated by using
the KOOS scale. KOOS Scale is an instrument to assess the patient's
condition about the knee and associated problems. A normalised score
(100 indicating no symptoms and 0 indicating extreme symptoms) is
calculated for each subscale. A lower score on KOOS indicates
worsening of symptoms, pain, activities of daily living, function in
sport and QoL. But, here we present the KOOS score differently than
normal. 0 represents an ideal situation, while 100 is the worst situation.
Also, here we intentionally omitted the questions regarding the
function, sports and recreational activities since most of the patients
are older age (above 60) and were not willing to answer those
questions. The mean global score of QoL in group A and group B was
better at three months after surgery with a p-value of 0.031. Also, in
pregabalin treated group, significant improvement in pain was
observed after three months after surgery. So the patients who were
administered with pregabalin as an adjuvant along with usual
analgesics showed more improvement in knee function than the other
group. The mean of pain and global scores in the KOOS scale shows
statistically significant difference and hence, showed improvement in
QoL.The study was further supported by the studies conducted by
Lara G et al. 24, Kadic L et al. 25 and Asokumar Buvanendran et
al.23.

We also evaluated the effect of pregabalin in DM patients who
underwent TKA. By analysing the patients with and without diabetes,
a statistically significant difference was observed in pain scores and
LANSS scores in the group treated with pregabalin.

The major limitation of the present study was that the actual
effectiveness of pregabalin could not be established due to the additive
effect of other analgesics. Further studies should focus on the studies
regarding the effectiveness of different doses of pregabalin in
postoperative pain management, and the effectiveness of pregabalin
on postoperative pain in subgroup population like diabetes, sleep
apnoea with larger sample size can be designed.

CONCLUSION

Our study concluded that pregabalin is effective in reducing
postoperative pain at two weeks after TKA, and also decreased the
incidence of neuropathic pain. Increased patient satisfaction level and
the quality of life of patients were observed in the pregabalin treated
group. In analysing the role of pregabalin in TK A with diabetic patients
showed improved pain scores and decreased incidence of neuropathic
pain as compared with non-diabetic TK A patients.
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