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ABSTRACT... Introduction: Arthroscopy has a significant efficacy amongst patients, but 
is dependent on the anasthesia used. This is particularly important, as research on knee 
arthroscopy has established importance on anasthesia, particularly the type and number used. 
Study Research Objective: This study conducted over a period of 2 years, included all patients 
undergoing knee arthroscopy, irrespective of age, gender and underlying conditions (whether 
traumatic, degenerative, infective or inflammatory). In this study the Impact of postoperative 
pain management on patient recovery was evaluated. There is evidence that the knee joint has 
morphine receptors, thus nalbuphin was used. Study Design: Randomized Case Control Study. 
Setting: Department of KRL Hospital. Period: Jan 2014 to Dec 2015. Methodology: Randomization 
was done through the random number generator function provided by Open EPI Ver. 3.01. 
The random numbers generated were compared with serial numbers assigned to patients 
through consent forms and then assigned to the three groups accordingly (Control, Lignocaine, 
Lignocaine + Nalbucin). Out of 117 patients 6 patients were given general anesthesia and 111 
were given spinal anesthesia. Arthroscopy was done under tourniquet control. To measure pain 
thresholds, a visual analogue scale from 1 to 9 was used and then made into three groups: 
mild (1-3), moderate (4-6) and severe (7-9). Patient Mobilization was measured 4, 6, 8, 10, 12, 
14, and 16 hours post operation. Analysis was done using OpenEPI Ver. 3.01 and Microsoft 
Excel 2013 separately for both Lignocaine and Lignocaine + Nalbuphin. A systematic literature 
review was done to compare the results found in this study with those found in this study. For 
this purpose, the following string was used in Google Scholar and Pubmed: “Arthroscopy” 
AND “TB” AND “Synovial Biopsy” and “Postoperative Pain Management” AND “Arthroscopy” 
AND “Knee Joint”. Results: Interventions of Lignocaine and Lignocaine + Nalbucin were more 
effective than control. Lignocaine + Nalbucin combined showed higher chances of mobility 
when compared to Lignocaine and control. Systematic Literature Review also provided similar 
results. Conclusion: If this procedure is performed with the correct expertise and the patient 
given intra articular lignocaine and Nalbuphin, the patients show early and good recovery and 
therefore they can be discharged the same day thus reducing the cost on the patient as well 
as the hospital.
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INTRODUCTION AND RESEARCH OBJECTIVE
Arthroscopy in our setting and in our patients still 
is attributed to a major surgical procedure and 
therefore carries with it apprehension of pain and 
limitation of movement.1-3 This study conducted 
over a period of 2 years, included all patients 
undergoing knee arthroscopy, irrespective 
of age, gender and underlying conditions 
(whether traumatic, degenerative, infective or 
inflammatory). Patients with Septic Arthritis were 
not included. In this study the impact of post-

operative pain management on patient recovery 
was evaluated. There is evidence that the knee 
joint has morphine receptors (Alagol et al. 2005 
Al Otaibi. 2013). Since Morphine is not easily 
available a synthetic analogue Nalbuphin has 
been used instead.

METHODOLOGY
Study 
Study design was first accepted by Ethical 
Department of KRL Hospital. The study 
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duration was from Jan 2014 to Dec 2015. This 
study included all patients undergoing knee 
arthroscopy, irrespective of age, gender and 
underlying conditions (whether traumatic, 
degenerative, infective or inflammatory). The 
patients were informed of the study and provided 
a consent form regarding the research objective, 
location of study, and duration of study. Out of 207 
patients, 117 participated for the whole duration 
of the study.

Randomization was done through the random 
number generator function provided by OpenEPI 
Ver. 3.01. The random numbers generated 
were compared with serial numbers assigned 
to patients through consent forms and then 
assigned to the three groups accordingly. Group 
I composed of patients who were not given any 
intra articular drug for pain management prior to 
completion of the procedure; Group II composed 
of patients who were given 3 ml of 2% Lignocaine 
intraarticular for pain management prior to 
completion of the procedure; Group III composed 
of patient who were given 3 ml of 2% lignocaine 
plus 10mg of Nalbuphin intraarticular for pain 
management prior to completion of the procedure. 
Out of 117 patients 6 patients were given general 
anesthesia and 111 were given spinal anesthesia. 
Arthroscopy was done under tourniquet control. 
To measure pain thresholds, a visual analogue 
scale from 1 to 9 was used and then made into 
three groups: mild (1-3), moderate (4-6) and 
severe (7-9). Patient Mobilization was measured 
4, 6, 8, 10, 12, 14, and 16 hours post operation. 
The findings of the study were independent of 
gender, age, and operation procedure used. 

Analysis was done using OpenEPI Ver. 3.01 
and Microsoft Excel 2013 separately for both 
Lignocaine and Lignocaine + Nalbuphin. The 
three tier exposure was done independent 
of gender and age to first compare standard 
treatment with new treatment (here being 
Lignocaine + Nalbuphin). In order to determine 
goodness of fit of data (and therefore, the 
acceptability of findings), a chi-square and power 
of outcome test were first undertaken to compare 
results.

Systematic Literature Review
A systematic literature review was done to 
compare the results found in this study with 
those found in other studies. For this purpose, 
the following string was used in Google Scholar 
and Pubmed:
•	 “Postoperative Pain Management” AND 

“Arthroscopy” AND “Knee Joint”

In Pubmed, article searching strings had used 
MeSH terms, which are as follows

•	 ((“Pain, Postoperative/classification”[Mesh]) 
AND “Arthroscopy”[Mesh]) AND “Knee 
Joint”[Mesh]

Selection Criteria for articles consisted of: articles 
which contained all of the key words; were 
published between 2000 and 2015; contained 
high level of evidence, i.e. randomized control 
trail and case control studies were only included; 
showed a comparison between at least two 
different analgesics, method having no relevance 
to the research objective of this study; concerned 
with those patients aged 10 and above (pre-
adolescents were not considered in this study). 

RESULTS
Figure 1 provides an age distribution of the 
patients who took part in this study (Mean = 42, 
S.D. = 44). 87.2% of patients were distributed 
between the ages 21 and 60. Furthermore, the 
modal groups for age distribution are 21 to 30, 31 
to 40, and 51 to 60.
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Figure-1. Age Distribution in Study
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Of 117 patients, 75 were men and 42 were female. 
The intervention found that there were 28% more 
men who had participated in this study.

Figure 3 provides data on distribution of pain 
thresholds amongst patients based on data 
from the three groups: none (control), lignocaine 
(standard), and combined lignocaine and 
Nalbuphin.

From Table I it can be seen that both the 
interventions are better than the control i.e. no 
treatment. Furthermore, when comparing the 
OR for moderate of both interventions, the OR 
for Lignocaine + Nalbuphin has a 0.16 greater 

chance of mild pain than Lignocaine. This is 
further shown by a higher Odds of Expectation 
of Mild Pain Threshold in the case of Lignocaine 
+ Nalbuphin, which is 4.5 higher than that of 
Lignocaine.

Figure 4 provides data on distribution of 
patients based on mobility after treatment. 
20.5% of patients who had been treated with 
combined Lignocaine and Nalbuphin showed 
mobility 4 hours after treatment. Furthermore, 
the intervention indicated a 4.3% (95% CI 4.085 
– 4.515) difference between Lignocaine and 
combined Lignocaine and Nalbuphin. 
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Figure-2. Gender Distribution of Study
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Figure-3. Pain Threshold distribution by Analgesic

Stratum 1 (Lignocaine only)
Pain Threshold Cases Controls Total Odds of Exp. Odds Ratio
Mild 15 2 17 7.5 1
Moderate 19 6 25 3.17 0.42
Severe 4 23 27 0.17 0.02
Total 38 31 69

Stratum 2 (Lignocaine + Nalbuphin)
Pain Threshold Cases Controls Total Odds of Exp. Odds Ratio
Mild 24 2 26 12 1
Moderate 19 6 25 3.17 0.26
Severe 5 23 28 0.22 0.02
Total 48 31 79

Mantel-Hänszel Summary Odds Ratios and Crude OR for Each Exposure Level
Exposure MH Summary OR Crude OR
Level 0 vs. Level 0: 1 1
Level 1 vs. Level 0: 0.332 0.325
Level 2 vs. Level 0: 0.02 0.02

Table-I. Odd Ratios for both Lignocaine and Lignocaine + Nalbuphin
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Combined Lignocaine and Nalbuphin also had 
an 8.8% (95% CI 8.36 – 9.24) difference when 
compared with Lignocaine. It is also pertinent 
to mention that only 2.1% of patients treated 
with combined Lignocaine and Nalbuphin were 
mobilized the next day, which is 13.8% lower than 
control.

Response time analysis is provided in Table II. OR 
with Lignocaine shows that combined Lignocaine 
+ Nalbuphin treatment has a 0.10 lower OR than 
Lignocaine for mobilization of patients on the next 
day, and 0.22 lower OR for mobilization within 6-8 
hours.

SENSITIVITY ANALYSIS
The table below provides an analysis of power 
of this study when taking interventions into 

consideration. This sensitivity analysis indicates 
that the Odds Ratio of the intervention has a 
higher likelihood of succeeding when compared 
to no intervention.

Power for Unmatched Case-Control Studies
Input Data

Two-sided confidence interval (%) 95
Number of cases 86
Percent of exposure among cases (%) 73.5
Number of controls 31
Percent of exposure among controls (%) 26.5
Odds Ratio 7.7

Power based on: 
Normal approximation 99.82%
Normal approximation with continuity 
correction 99.63%

Table-III is results of t-test done comparing both 
interventions (Lignocaine and Lignocaine + 
Nalbuphin) with no intervention. The positive 
value for t-test shows that the null hypothesis 
(here being that no intervention has a higher 
significance than any intervention) can be 
rejected.

SYSTEMATIC LITERATURE REVIEW
Postoperative Pain Management in 
Arthroscopy of Knee Joint
Screening was done from 19 articles which had 
fulfilled the selection criteria. 

4
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Figure-4. Duration of Stay till Mobilization

Stratum 1 (Lignocaine)
Mobility Cases Controls Total Odds of Exp. Odds Ratio

4 hrs 11 3 14 3.67 1
6-8 hrs 19 9 28 2.11 0.58

Next Day 8 19 27 0.42 0.11
Total 38 31 69

Stratum 2 (Lignocaine + Nalbuphin)
Exposure Level Cases Controls Total Odds of Exp. Odds Ratio

4 hrs 22 3 25 7.33 1
6-8 hrs 24 9 33 2.67 0.36

Next Day 2 19 21 0.11 0.01
Total 48 31 79

Mantel-Haenszel Summary Odds Ratios and Crude OR for Each Exposure Level
Exposure MH Summary OR Crude OR

Level 0 vs. Level 0: 1 1
Level 1 vs. Level 0: 0.45 0.434
Level 2 vs. Level 0: 0.05 0.048

Table-II. Comparison of interventions for Mobility
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Out of these 19, 2 articles were published before 
2000 (in 1997 and 1998 respectively) and thus had 
to be removed from the search. 3 of the articles 
could not be accessed as they were not free-to-
view (i.e. required purchasing). 4 articles were 
literature reviews and were excluded because they 
did not have a meta-analysis of RCTs conducted 
on the topic, and their research objectives did 
not meet this study. Therefore, 11 articles fitted 
the selection criteria of the systematic literature 
review, out of which there was 1 Retrospective 
Cross Sectional Study, 2 Case Control Studies, 
and 8 Randomized Control Trials.1,2,4-12

DISCUSSION
Its efficacy can be increased if there are two 
analgesics acting together during arthroscopy, 
as has been shown in literature.9,10 There was 
limited incidence of adverse effects from post-
operation arthroscopic surgery, with only two 
articles describing vomiting and nausea in 
patients.4,6 Reasons given for the incidence of 
adverse effects in these articles had diagnosed 
a lack of drug adherence amongst the patients. 
In both articles, there were only two patients who 
had to be discharged and not considered in the 
studies.4,6 Amongst patients who participated in 
this study, none had shown adverse effects post-
operation. 

While the type of arthroscopic  method was not 
a part of the research objective of this study, 
administration of analgesic during arthroscopic 

surgery has shown variation between type 
of administration (4) and region in which it is 
administered.6,13 Regardless of which article 
is taken into consideration, gender is not a 
significant indicator of efficacy during postop 
pain management,1,2,4-12 and this finding is also 
provided in our study.

The findings from our study conform to the 
findings in literature, especially when taking into 
consideration post-operational pain thresholds 
amongst patients. The study is unique because 
there were few studies on post-operational 
pain thresholds in arthroscopic surgery,10,11 and 
research on the topic concerning combination 
analgesics in arthroscopic surgery is still ongoing.

Some limitations which were faced in this study 
were as follows: because of morphine restrictions, 
a derivative (Nalbuphin) was used, hence there 
was not efficacious and optimum analgesic 
activity; recall bias of patients as a result of use 
of visual analogue scale because of belief that 
arthroscopic treatment of knee joint is a major 
surgical procedure, hence they perceive more 
pain.

Some limitations of the systematic literature 
review were as follows: availability of free-to-
read articles; number of search engines used 
for this study; limited studies of patients from the 
South Asia region (only one article was found 
for India in the systematic literature review); and 

5

Two-Sample Independent t Test
Comparison of both interventions with no interventions

Two-sided confidence interval 95%
Sample size Mean Std. Dev. Std. Error

Group-1 86 28.67 8.26
Group-2 31 10.33 11.43
Result t statistics df p-value1 Mean Difference Lower Limit Upper Limit
Equal variance 9.52317 115 <0.0000001 18.34 14.5253 22.1547
Unequal variance 8.19559 42 <0.0000001 18.34 13.8239 22.8561

F statistics df(numerator,denominator) p-value1

Test for equality of variance2 1.91484 30,85 0.02143
1 p-value (two-tailed)
2 Hartley's f test for equality of variance

Table-III. t test
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articles concerning patients aged 10 to 20 were 
underrepresented.

Further research on the topic concerning post-
operational pain management after arthroscopic 
surgery may help in alleviating and improving 
standards whereby patients have faster recovery 
and mobilization post-surgery.

CONCLUSION
If this procedure is performed with the correct 
expertise and the patient given intra articular 
lignocaine and Nalbuphin, the patients show early 
and good recovery and therefore they can be 
discharged the same day thus reducing the cost 
on the patient as well as the hospital. No adverse 
effects were reported with the use of lignocaine 
and Nalbuphin. Thus it is recommended that 
following arthroscopy Intraarticular use of 
lignocaine and Nalbuphin is definitely beneficial 
for the patients.
Copyright© 15 Nov, 2016. 
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