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Abstract

Background and Aims: Although no pain control following knee arthroscopic surgeries has attained gold
standard, it is clear that patients should have optimum pain control post operatively after knee arthroscopy and
arthroscopic surgeries for enhanced satisfaction and function. We conducted this study to evaluate the efficacy
of buprenorphine transdermal patch on analgesic requirement in postoperative period after knee arthroscopic
surgeries.

Material and Methods: Following institutional ethical committee approval and written informed consent, a
prospective study was conducted in 60 patients of either gender belonging to ASAL or ASAZ2 status, requiring
knee arthroscopic surgeries. 60 patients were randomly divided into two groups of 30 each. Group A will
receive transdermal buprenorphine patch and Group B will receive a placebo transdermal patch 12 hours before
knee arthroscopic surgeries were done under spinal blockade. Intravenous opioid analgesics were avoided in
postoperative period, and whenever required only i.m diclofenac 75mg was given. Outcome in terms of
requirement of im rescue analgesic, visual analog pain score, any associated nausea vomiting, itching, and level
of somnolence was noted in postoperative period at 1, 2, 4, 8, 12, 16, 24, 48 hr respectively.

Results: Mean doses of rescue analgesia were 1.33 in study group and 3.37 in the control group. Significantly
lesser mean doses of rescue analgesia in study group with a P value of <0.0001.

Conclusion: Preoperative application of transdermal buprenorphine patch significantly reduces the requirement
of rescue analgesia in postoperative period.
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Introduction Any approach pertaining to postoperative analgesia
must be safe, effective and feasible. With the birth of
effective  anaesthesia in the 19th century,
Postoperative Pain was recognized as a discipline
worthy of attention in its own right. The goal for the
postoperative pain management is to reduce an

individual’s pain to a tolerable level with minimal or
Alleviating pain is one of the fundamental duties of  no associated suffering or distress.

an  anaesthesiologist.  Postoperative  analgesia
increases the patient's quality of life, with early
mobilisation and faster recovery and decreases the
duration of hospital stay, and may even adversely
affect the outcome of surgery.

The International Association for the study of pain
defines pain as “an unpleasant, sensory and
emotional experience associated with actual or
potential tissue damage or described in terms of such
damage”.!

Knee arthroscopy is an approach to diagnose and to
treat a wide variety of intra articular pathologies like
anterior cruciate ligament, medial collateral ligament,
posterior cruciate ligament repair or reconstruction
and diagnostic arthroscopy to find out the exact cause N
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of pathology. Usually knee arthroscopy can be
performed using spinal or epidural anaesthesia and
peripheral nerve block.

Subarachnoid block with bupivacine is the most
common mode of regional anesthesia used in lower
limb surgeries like knee arthroscopy. Due to its
limited duration of action, various adjuvants like
morphine 3, fentanyl * and sufentanil > have therefore
been added to bupivacaine to hasten the onset of
block and prolong the duration of block.

However each drug has its own limitations and a
need for alternative method or drug always exists.
Like Standard local anaesthetic drugs such as
bupivacaine and ropivacaine, lignocaine were unable
to provide analgesia for longer-term surgeries or
extended analgesia. For these reasons, Transdermal
drug delivery systems (TDDSs) has been introduced.
TDDSs are easy to use, non- invasive, simple, safe,
reliable, compliant, and sustained methods of drug
delivery.

“Buprenorphine, semi-synthetic is a highly lipophilic,
alkaloid of morphine which is derivative of
thebaine”.® Transdermal patch Buprenorphine is
incorporated into an adhesive polymer matrix
(acrylate vinyl acetate), from which it is continuously
released into the systemic circulation over a period of
7 days.’

Buprenorphine transdermal patches for postoperative
analgesia are available in strengths 5, 10, and 20mg
with rate of drug release of 5, 10, and 20 ug/h,
respectively.

No literature is available about the use of transdermal
buprenorphine patch for postoperative analgesia after
total knee arthroplasty and knee arthroscopies. But
literature supports use of transdermal buprenorphine
patch for postoperative analgesia after abdominal
surgical procedure.?

This study was designed to evaluate the effect of
preoperative application of buprenorphine

transdermal patch on analgesic requirement in
postoperative period after knee arthroscopic
surgeries.

Sample size and method of sample size

calculation: with reference to the study “Effect of
preoperative  application  of  buprenorphine
transdermal patch on analgesic requirement in
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postoperative period in hip and knee replacement
surgeries” conducted by Monu Yadav et al *° in
2019 Taking the mean duration of post operative
analgesia as main outcome, the following inputs were
used for sample size calculation. Alpha error 5%,
beta 20% SD of 40 minutes in each group, effect size
of 30 minutes. Using these parameters, the estimated
sample size by statistical software WinPepi is 28 in
each group. Rounding up propose to include 30
participants in study and control group.

Material and Methods:

Following approval from Institutional Ethical
committee and written informed consent, a
prospective, double blinded study was conducted in
60 patients of either gender belonging to ASAL or
ASA2 status, requiring arthroscopic knee surgery.
Patients were selected randomly after applying
stringent inclusion and exclusion criteria. Patients
were divided into two groups of 30 patients each.
Patients were assessed in preoperative period, and
Buprenorphine patch of 5 mg (sustained release of
Sug/h) was applied on study group and placebo
patch/ECG lead applied on clean, dry, hair free skin
area 12 hours before surgery. From application of
patch to 48 hours of post period the patients were
monitored at set intervals TO, 1,2,4,8,12,24,48 hours
for vitals PR, BP, SPO2, RR, VAS score and any side
effects like skin irritation, respiratory depression,
hypoxia, nausea, vomiting were monitored and noted.
When the patient VAS score was 4 or more than 4
Inj. Diclofenac 75mg i.m. stat on demand for rescue
analgesia was given and total requirement of rescue
analgesia was noted.

VAS score: 0: no pain.
1-3: mild pain.
4-6: moderate pain.
7-10: severe pain.

Statistical Analysis: All cases were completed
within the stipulated time. Data was collected,
compiled and tabulated. The statistical analysis was
done by using parametric test and final interpretation
by using, Z test (standard normal variant) with 95%
significance. Quantitative data was analyzed by
student 't' test and qualitative data by Chi square test.

Observation and Results:
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Demographic profile and duration of surgery in both
groups were comparable and non significant. Time to
rescue analgesia was 349.17 minutes in study-group
and 200.17 minutes in control and the difference was
significant with a P value of <0.001.

There were 18 and 24 patients with ASA grade | in
study and control groups and 12 and 6 with ASA
grade Il in study and control-group respectively. The
difference was non-significant with P value of
P=0.097.

Distribution of surgery:

Both PLACEBO and BTP groups had similar number
of type of surgeries with total of Lt ACL and PCL
reconstruction 15% , Lt ACL and PCL repair 6.6 %,
Lt ACL reconstruction 6.6%, Lt ACL repair 15%,Lt
knee arthroscopic menisectomy 1.6%, Rt ACL and
MCL repair 11.6%, Rt ACL reconstruction 21.6 %,
Rt ACL repair 18.3 %, Rt medical meniscus repair
3.3%.

The heart rate, SBP, DBP were measured at baseline,
and post operatively at 1 HOUR, 2, 4, 8,12,24,48
hours. The baseline values were non-significant with
a P value 0.91, 0.78. 0.29 Respectively. However at
4,8,12 hours of time intervals these were significantly
low in the study group. It may be due to analgesic
effect of buprenorphine transdermal patch in study

group.

VAS scores were evaluated post operatively at 1
hour, 2 hour, 4 hour, 8 hour and 12 hour, 24 hours, 48
hours subsequent to the surgery. All the values were
significantly lower in the study group at all time
intervals. Mean doses of rescue analgesia were 1.33
in study group and 3.37 in the control group.
Significantly lesser mean doses of rescue analgesia in
study group with a P value of <0.0001las seen in
Table No 1 and Graph No 3.

TABLE NO 1: Comparison of VAS score in Group | (PLACEBO) and Group Il (BTP)

TIME Group | (PLACEBO) | Group Il (BTP) | P Value
INTERVAL | (n=30) (n=30)
Mean SD Mean | SD Inference

To 2.1 1.61 2.4 1.15 0.40 Insignificant in both
groups

1 hour 0 0 0 0 0

2" hr 1.3 1.2 0.3 0.47 0.0001 Significantly  lower
in Study group

4™ hr 6.4 1.2 2.8 0.50 <0.0001 Significantly lower
in Study group

8" hr 5.3 1.49 3.2 0.48 <0.0001 Significantly lower
in Study group

12™ hr 5 1.53 3.13 0.43 <0.0001 Significantly lower
in Study group

24 hr 5.3 1.29 3.46 0.77 <0.0001 Significantly lower
in Study group

48 hr 4.9 1.41 3.26 0.44 <0.0001 Significantly lower
in Study group

TABLE NO 2: mean doses of recue analgesia

Doses of rescue analgesia Study group

Control group
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Mean doses 1.33 3.37
SD 0.48 0.56
P value P<0.0001
Significantly lesser mean doses of analgesic drugs in study
Inference group
TABLE NO 3: Comparison of somnolence in both groups:

GROUP Group | (PLACEBO) | Group Il (BTP) | P value

(n=30) (n=30)

MEAN SD MEAN | SD P value

1 0 1 0 Insignificant

Table no 4: Comparison of complications in Group | (PLACEBO) and Group Il (BTP)

Complications Group I | Group Il (BTP) (n=30)
(PLACEBO) (n=30)
MEAN % MEAN %
Headache 1 0.33 1 0.33
PONV 0 0 1 0.33
PRURITIS 0 0 0
CONSTIPATION |0 0 0 0
RESPIRATORY 0 0 0 0
DEPRESSION

Graph No 3: Bar diagram showing comparison of VAS score in both groups
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Results: Shows comparison of VAS score in the both groups from application of patches to 48 hours of post
operative period. P values at intervals of 2, 4, 8,12,24,48 hours were statistically significant with < 0.05.

Graph no 4: showing mean doses of rescue analgesia
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TEST APPLIED: “independent student ‘t’ test.”

Results: Shows comparison of mean doses of rescue analgesia in the both groups from application of patches to
48 hours of post operative period. P values shows statistically significant with < 0.05

Discussion:

Pain is an inevitable component of the postoperative
period. Post-operative pain is associated with adverse
outcomes such as patients discomfort, longer duration
of hospital stay, exposure to analgesic drugs and their
associated adverse events. Postoperative pain
management aims at providing a subjective comfort
to the patient by inhibiting pain.

Transdermal patch is a safe technique for post-
operative pain relief and equivalent to traditional
analgesic methods. With transdermal buprenorphine
patch patient can be mobilized early and can resume
activities quickly as compared to parenteral opioids.

Buprenorphine semi-synthetic derivative of thebaine

, @ morphine alkaloid. Buprenorphine is
incorporated into an adhesive polymer matrix
(acrylate vinyl acetate), from which it is continuously
released into the systemic circulation over a period of
7 days. Buprenorphine transdermal patch is available
in different concentrations like 5, 10, 20 mg for post-
operative analgesia. After transdermal application, it
maintains an adequate concentration in blood for
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longtime, avoids first pass metabolism in liver and
can be used in elderly patients suffering from
dysphagia.  Buprenorphine  transdermal  patch
produces peak analgesic effect at 12 — 24 hours.
Buprenorphine  side effects include nausea,
somnolence, pruritis they are rare and acceptable.

Various studies have evaluated the use transdermal
buprenorphine patch for post-operative analgesia*®>*

The dosage of transdermal buprenorphine patch for
post-operative analgesia in our study was decided
after careful review of the various studies, which
used different doses of buprenorphine transdermal
patches like 5,10,20 mg in different types of
surgeries, as mentioned in the review of literature.

Cardiovascular Parameters:

Our study was slightly different from other studies in
context of non-significant differences in heart rate
between the groups. This may be due to minimal
hemodynamic effects of buprenorphine on heart rate
leading to normalization of mean heart rate values.
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Similar to study “Efficacy of transdermal
buprenorphine patch on post-operative pain relief
after elective spinal instrumentation surgery”
conducted by Saikat Niyogi et al in 2017 . The
post-operative mean score of HR, SBP and DBP in
buprenorphine group were lower than placebo group
throughout the study with P value <0.05.

Respiratory Parameters:

The oxygen saturation and respiratory rates values
were comparable in both the groups in preoperative
as well as post operative period. There were no
episodes of fall in saturation or, respiratory
depression in both groups throughout the study. P
values at intervals of 1, 2, 4, 8,12,24,48 hours were
statistically insignificant with > 0.05.

None of the patients in both groups was excessively
sedated in the study period. This is similar to study
“Efficacy of transdermal buprenorphine patch on
post-operative pain relief after elective spinal
instrumentation surgery” conducted by Saikat Niyogi
etal in 2017"".

Visual Analogue Scale:

In our study, time intervals for measuring VAS score
was at TO (at the time of patch apEIication) and post
operatively at 1% hour, 2" hour, 4" hour, 12", 24, 48
hours. All the P values were significantly lower in the
study group as observed from Table 1 and Graph 3.
There was gradual increase in the mean VAS scores
from 2" hour to 4™ hour this may be due to weaning
effect of the anaesthesia. Mean VAS score was
observed in control group at 4 hours post operatively.

The lower values in the study group may be due to
analgesic effect of BTP. Also, the peak action of
buprenorphine transdermal patch comes at around
12- 24 hours explains the gradual decrease in the
mean VAS scores in study group , and were higher in
the control group. This is similar to study “Efficacy
of transdermal buprenorphine patch on post-operative
pain relief after elective spinal instrumentation
%ngry” conducted by Saikat Niyogi et al in 2017

The mean doses of rescue analgesia were 1.33 in
study group and 3.37 in the control group.
Significantly lesser mean doses of rescue analgesia in
study group with a P value of <0.0001 as observed
from Table 2 and Graph 4.
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Post-operative analgesia corresponding to time point
of first rescue analgesia was significantly longer in
the group that received buprenorphine patch and total
number of rescue analgesia was also less in BTP
group. This was most probably due to the additional
factor in the study group by use of buprenorphine
patch which most probably would have worked to
decrease total number of rescue analgesia and to
increase time duration for rescue analgesia.

Various studies supported that buprenorphine
transdermal patch is known to be effective in
suppressing post operative pain leading to reduction
in VAS scores.”?

Our study matches with other studies in context of
better VAS scores with use of buprenorphine
transdermal patch due to its analgesic property.

Incidence Of Side Effects:

Unfortunately, opioids produce certain side effects
such as respiratory depression, nausea, urinary
retention, pruritus and patients may develop tolerance
to their analgesic effects™ 2 2 In our study
postoperative sedation scores were insignificant in
both groups at 1 HOUR, 2, 4, 8,12,24,48 hours. Of
the total 420 observations for somnolence in 60
patients during period of observation of 48 hours, it
was observed that none of our patients were
somnolent. No serious or life threatening adverse
events were noted in the study. There was one case of
nausea and vomiting and 1 case of headache in study
group, one case of headache in control group as seen
in Table No 5. However these effects were transient
and did not require any prompt intervention.

This is contrast to study conducted by Yadav, Monu
et al in 2019'° where only 74% were fully awake,
followed by 25 % were somnolent and 0.7% were no
response to verbal stimulation. Our study didn’t
match with above study as observed in Table 3.
Where use of buprenorphine patch was associated
with higher sedation scores as patch used was of
higher strength.

Conclusion: Based on the findings of the study, we
can conclude that for arthroscopic knee surgeries,
transdermal buprenorphine patch 5mg administered
12 hours prior to surgery, provides continuous,
reliable and effective post operative analgesia. With
overall decrease in frequency and total requirement
of rescue analgesia without any major side effects.
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