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Abstract

BACKGROUND: Pain after knee surgery, if not relieved, it wolddd to a more severe and prolonged pain thatleky
the patients recovery and rehabilitation. The eftdpain relief by some drugs after intra-articulgection has been
shown. This study compared the effect of intracatér injection of opioids (morphine, pethidine, thedone, and tra-
madol) on postoperative relieving pain after arsioapic anterior cruciate ligament (ACL) reconstiorect

METHODS: 150 candidate patients for knee arthroscopic A€tonstruction were randomly enrolled into five grsu
At the end of the procedure, all patients in eaclug received a joint injection solution includifd millimeters bupi-
vacaine with 1:200,000 epinephrine. The remainirig rilliliters of syringe capacity was filled withne of the five
solutions listed below: methadone group I: 5 mghadbne, morphine group Il: 5 mg morphine, pethidineup III:
37.5 mg pethidine, tramadol group 1V: 100 mg Traoladnd control group V: 0.5 ml normal saline. Aftards, any
drug further administered to the patients basederd was recorded, and the morphine equivalerdlfatrugs was
calculated. Patients need to narcotic drugs duttiegfirst twelve hours of hospitalization and patores were re-
corded. After data gathering, they were analyze®B$S 16 software with chi-Square, Kruskal-Waliid ANOVA
statistical tests.

RESULTS: The highest and the lowest significant pain intyngere seen in placebo and morphine groups, ctisedy,

in the first, second and third 4 hours after surg&here were significant differences among theugsofor need to an-
algesics. In other words, placebo group neededitfeest dosage of analgesics and morphine and dwibagroups
needed the lowest dosage of analgesics. Morphidensthadone groups had maximum and minimum respnse
pain, respectively, in the first, second and tHiddours after surgery.

CONCLUSIONS: Administering 5 mg intra-articular morphine af@throscopic ACL reconstruction is a valuable choic
and is recommended to be added to other locallatéest administrated drugs after this procedure.
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ain related problems are one of the im-
Pportant issues in medicine and pain after

surgery is an unfavorable experience in
human being. One goal is to relieve the pa-
tients' pain. Acute pain after surgery is one of
the most common, but important kinds of
pain! and arthroscopic anterior cruciate liga-
ment (ACL) reconstruction is one of the most
common surgical procedures that is done daily

in all over the world and is accompanied by
pain which can be the most important cause in
preventing patients' rehabilitation.2 Thus, find-
ing the most effective treatment is very impor-
tant. Some common examples of complications
from pain stimulation after surgery are throm-
boembolism, myocardial ischemia, atelectasis,
etc. 3 There are several different methods for
treating patient's pain after surgery and opio-
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ids is one of the most common used drugs for
reduction of pain.+¢

Morphine and other Opioids are the most
effective forms of medicine that are used in
relieving pain, but over dosage of these drugs
can lead to symptoms such as addiction, respi-
ratory arrest particularly in children and in-
creased drug tolerance.” Today, one of the best
recommended methods of relieving pain is the
administration of a combination of drugs (mul-
timodal analgesia) that includes synergism ef-
fects of multiple drugs with a minimum ad-
ministration dose.® Numerous studies showed
analgesic effects of only opioids or combina-
tion with other local anesthetic drugs in ar-
throscopic ACL reconstruction.®® Morphine,
methadone and pethidine were used as intra-
articular injections.$1012 Intra-articular mor-
phine dosage was reported in different
ranges.>61112 Morphine is the most common
used analgesic agents after major surgery and
its half life is about 2 hours. If it used intra-
articularly, its analgesic effects would last for
24 hours. Methadone is a synthetic long acting
anesthetic agent with high activity on opioid
receptors and its half-life is about 35 hours and
highly linked to plasma protein. After intra-
articular injection of methadone, its analgesic
effects last for 24 hours.5 Pethidine is an anes-
thetic opioid drug, its half-life is about 4 hours,
has lower affinity to protein linkage and higher
cause of convulsion than morphine. After in-
tra-articular injection of pethidine, the duration
of anesthetic effect lasts about 12 hours and the
patient’s need is diminished.¢ Tramadol is an
analgesic drug which is weaker than morphine
and has higher side effects than morphine. Its
half-life is about 6-7.5 hours. Its analgesic effect
lasts about 6 hours® and it has not been used as
an intra-articular injection in any previous re-
search. Bupivacaine is an anesthetic agent that
can be used sometimes with epinephrine and
its effects last for 4-6 hours.¢

There is not any research about comparison
of the effects of intra-articular injection of
morphine, pethidine, methadone and trama-
dol. The aim of this study was to compare the
effects of intra-articular injection of morphine,
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pethidine, methadone and tramadol with bu-
pivacaine in pain relief after ACL reconstruc-
tion and control group (normal saline).

Methods
This study was a controlled double blind ran-
domized clinical trial based on random num-
ber table. All patients that needed arthroscopic
ACL reconstruction from 2006 to 2009 and re-
ferred to the university hospital were enrolled
in this study. All patients signed an informed
consent form after approval of ethical commit-
tee (NO: 3-2-58, 3-2-2006) and registered in
IRCT (NO: IRCT201106102341N4). Of 178 pa-
tients 28 were excluded since they did not take
part in follow-up because came from another
town or used intra-operation tourniquet that
intervened with the intensity of pain due to
ischemic muscles during operation. The re-
maining 150 patients were entered the study
and classified into one of the 5 groups, ran-
domly. The groups were named morphine
group, methadone group, pethidine group,
tramadol group, and control group (normal
saline group). 30 patients were included in
each group.

Inclusion criteria were as follows:
1- ASA; or ASAj class of American Society of
Anesthesiologist
2 - Age of 18-55years
3 - Tolerance to general anesthesia and signed
the informed consent

Exclusion criteria were as follows:
1- History of allergic reaction to administered
drugs
2- History of drug abuse
3- History of chronic pain
4- History of pregnancy or breastfeeding
5- Need for drainage tube after surgery
6- Consumption of MAOI agent that can lead
to meperidine syndrome 5.
7- Use of preoperative opioids or other analge-
sic drugs

All of the patients had a standard anesthesia
in four hour intervals after surgery by admini-
stration of thiopental sodium 5 mg/kg for in-
duction of anesthesia followed by 60%
air/oxygen (O2) with isoflurane 1% to 2% end-
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tidal volume. For maintenance anesthesia they
received fentanyl 3 mcg/kg IV. After induction
and based on Visual Analogue Scale (VAS),!3
pain intensity and level of need and response
to analgesics were measured and recorded.
Need and response to analgesics were evalu-
ated by VAS.14

When required analgesics each group re-
ceived 0.5% bupivacaine with 1:200,000 epi-
nephrine and analgesics as below: morphine
group 5 mg morphine, methadone group 5 mg
methadone, pethidine group 37.5 mg pethi-
dine, and tramadol group 100 mg tramadol.

Control group received 0.5 ml normal saline.6

The contents of syringe were unknown for
surgeon, anesthesiologist and patients. They
were prepared by a pharmacist and each sy-
ringe had a unique number that only after data
collection and analysis, it was distinguished.
After surgery, administered pain killers were
intravenous morphine and codeine tablet
based on need of patients and when VAS was
more than 3. 10 mg morphine sulfate is equiva-
lent to 10 mg methadone hydrochloride, 100
mg pethidine hydrochloride, 100 mg tramadol
and 200 mg codeine.>¢ Patients” needs to anal-
gesics were recorded every 4 hours using VAS
by another surgeon. All of the patients were
discharged the day after arthroscopic surgery
with administration of codeine tablet. The
amount of pain killers given to each patient
was recorded for 7 days. All patients had un-
dergone a similar physical therapy. After data
was collected, they were analyzed by SPSS 16
software with chi-square, Kruskal - Wallis

Arti, Mehdinasab

and ANOVA statistical tests. When ANOVA
test showed significant differences among the
groups, Tukey test was used for showing the
differences. 7 milligram difference in mor-
phine equivalent and 8 milligram difference
in standard deviation among the groups as-
sumed significant and meaningful difference.
p - value < 0.05 was considered significant.

Results

The age range was 18 to 55 years old with aver-
age of 28.7+7 years old. Morphine group had
greater average age than other groups (p > 0.67).
37 (24.6 Percent) patients were female. There
was no difference between sex ratios among
the groups (p > 0.71). Demographic data re-
sults are presented in Table 1.

The needs to analgesics were measured af-
ter arthroscopic ACL reconstruction surgery in
five groups and the results are presented in
Table 2.

In comparison of the mean and standard
deviation of the need to analgesics after arthro-
scopic surgery in 5 groups, Kruskal-Wallis,
ANOVA and Tukey statistical tests were used
and there were significant differences among
the groups for need to analgesics. In other
words, placebo group needed the highest dos-
age of analgesics and morphine and metha-
done groups needed the lowest dosage of an-
algesics. Postoperative pain scores based on
the VAS (visual analogue scale) in three differ-
ent times after operation (the first, the second
and the third 4 hours after surgery) in five
groups were measured and shown in Table 3.

Table 1. Demographic data

placebo (normal

Groups 30 pationts) (30 patients) (30 patiemss) (30 patients) . 53N
(30 patients)

Female 7 8 7 8 7

Male 23 22 23 22 23

Age (Years) 31.5%t59 28.¢T7.63 26.6t7.8 275174 28.6£53

Weight (kg) 60..13.2 61t 4.1 61.213.1 59.61 4.3 58.¢13.2

Height (centimeter) 166+ 4.2 166+£3.3 16:t£ 3.6 17¢taa 164t 25

The data were given as m«E standard deviation
Analyzed by frequencies and chi-Square test
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Table 2. Comparison of average need to analgesics after arthroscopic ACL
reconstruction in the study groups

TIME

Morphine Methadone Pethidine Tramadol (Nofrrzz(lzesz(?ine) p - value

Group
The first 4 406t1757 30t 102
hours after 41t1.85mg 5% 2.27mg D o 41.6* 16 mg 0.045
surgery mg
The seconc 3754205
4 hours after 61X 25mg 4.1¥1.6mg 27.:¥14.3mg s s 61.6X 26 mg 0.039
surgery mg
The third 4

+ +

hours after 67t27mg 72t3mg 45f222mg °2° 265  60&725.16 0.034
surgery mg mg

The data are given as m«*E standard deviation

Post-operative analgesic requirements analyzedtiwithuse of analysis of variance and Tukey testvedosignificant

differences between morphine and other groups.

ANOVA and Kruskal-Wallis test showed
significant difference in intensity of pain
among 5 groups. Tukey test showed the high-
est and the lowest significant pain intensity in
placebo and morphine groups, respectively, in
the first, second and third 4 hours after sur-
gery. Responses of pain to analgesics in three
different times in 5 groups were measured and
are presented in Table 4.

Kruskal-Wallis test showed significant dif-
ferences in pain response to analgesics among
five groups. Tukey test showed that morphine
and methadone groups had maximum and
minimum response to pain, respectively, in the
first, second and third 4 hours after surgery.

Discussion

This study was a clinical trial performed to
compare the effects of intra-articular injection
of morphine, methadone, pethidine and tra-
madol with normal saline (placebo) after ar-
throscopic ACL reconstruction surgery. Many
studies that have been done in the past showed
their analgesics effects in reducing pain after
surgery. For example, David ]. Stewart in 2005
showed that analgesic effect on intra-articular
injection reduced pain after primary arthro-
scopic ACL reconstruction ligament. In his
study, 25 patients received 5 mg methadone,
25 patients received 5 mg morphine and 15 pa-
tients received 5 mg saline solution (control

Table 3. Comparison of pain after arthroscopic ACL reconstruction surgery in the study groups
based on the VAS scale

TIME . - placebo(Saline
Morphine Methadone Pethidine Tramadol p - value
normal)
Group
The first 4
hours after 1.7t0.78 | 1.7%f0.78 4cto0.9 4% 0.83 52107 0.024
surgery
The second
4 hours after  2:t0.6 3.et1.07 4.8t 1.06 5.1%0.9 5.6t0.38 0.030
surgery
The third 4
hours after 2.4%0.8 52t1.4 5.4%1.38 5.1 1.34 6.5t 1 0.033
surgery
The data are given as m«*E standard deviation.
VAS analyzed with the use of analysis of variaeiskal-Wallis test
and Tukey test showed significant differences betwaorphine and other groups.
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Table 4. Comparison of the different opioids consumption In 5 groups after arthroscopic ACL re-
construction surgery

TIME placebo(Saline
Morphine Methadone Pethidine Tramadol p - value
normal)
Group
The first 4
hours after] 24%0.8 24%0.9 24%08 2.2+0.86 1.7X0.6 0.027
surgery
The second
4 hours afterl 3.2+0.75 2.51+0.97 2.6t0.88 2505 2.1%0.7 0.034
surgery
The third 4
hours after] 3.6t 0.56 24t 86 2.7%0.94 26%06 3.c*o0.61 0.046
surgery

The data are given as m«*E standard deviation.

Pain responses to analgesics after arthroscopic ACanstruction surgery were analyzed with the afs&ruskal-

Wallis test.

group) and the results showed that morphine
group had a less pain scale and needed less
administration of analgesics in the first 24
hours after surgery, but there was not a signifi-
cance difference between the methadone and
the control groups.’> Results of our study were
similar to that of a recent study occurred in
2011 by Lykoudi on patients after knee arthro-
scopic surgery, which compared intra-articular
morphine and control group. The results
showed that pain was less severe in the group
that received morphine compared with the
control group, 24 hours after surgery.’® In an-
other study by Kligman in 2004 that was con-
ducted on 50 patients, the effect of intra-
articular morphine injection was compared
with intrasynovial injection after knee arthro-
scopy meniscectomy. In that study, 25 patients
received 1 mg intrasynovial morphine injection
and the other 25 patients received 1 mg intra-
articular morphine injection after arthroscopy.
The results showed significant differences in
pain scale in the first 12-24 hours after arthro-
scopy in both groups, but there was less pain
in 12-24 hours after arthroscopy in the group
that received intrasynovial morphine.l” Intra-
synovial injection, despite its more effective-
ness than intra-articular morphine in meniscec-
tomy is not effective in ACL reconstruction.
Another study on the effect of intra-articular
morphine injection after knee surgery to re-
lieve the pain was conducted and evaluated by
Kalso E. in 2002 on 1,500 patients. In that

1180

study, 900 patients after knee surgery, received
5 mg intra-articular morphine and 600 patients
as control group received 5 mg saline solution.
The results showed that morphine group had
less pain than the control group in the first 24
hours after surgery.’® The results of this study
are similar to that of a recent study. In most
studies, to review of the effects of analgesics
for reduction of postoperative pain, especially
knee surgery, only the effect of morphine were
evaluated, and other analgesics were not eva-
luated. Other analgesics than morphine may
have more or less similar effectiveness and
were more accessible than morphine. Intra-
articular injection of opioids had long term
pain relieving effects and this period of pain
relieve is different and is variable between 8 to
24 hours for different opioids.’® Opioid recep-
tors have been proved to be in central and pe-
ripheral nerves. Two responsible mechanisms
for local administration of analgesic opioids
are removal of the neural sheath in the ends of
nerves that allow easy access to opioids in the
neural receptors and inflammation that causes
activation of the inactive opioids receptor.1?
Both of these mechanisms after knee surgery
are responsible for the analgesic opioids func-
tion. In addition, studies have shown that in-
tra-articular opioid drugs compared to intra-
venous injection, lead to better pain relief and
the patient's need to analgesics would be re-
duced in this method.!22. Another factor that
can influence the efficacy is dosage. High-dose
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opioids affect the central nervous system. In a
recent study, 5 mg dosage of morphine and
morphine equivalent for other analgesics were
considered because the effects of this dosage of
analgesics on CNS were negligible. The signifi-
cant and far from expected results of the recent
study showed lack of significant pain relief of
methadone and pethidine. Although the two
mentioned drugs have function similar to
morphine and their pain relief effect is like
morphine in stimulating opioids receptors.
One of the possible reasons for differences be-
tween morphine and other opioids in this
study is the differences between pharmacoki-
netics properties of them. Morphine molecules
can probably reach to its peripheral receptor in
a low concentration and easy way than two
other drugs.2?? Tramadol is more effective for
mild to moderate pain. Also, 5 mg equivalent
dosage of morphine is high and thus, a lower
dosage of this drug is tolerated by the patient.
However, it is less efficient than morphine.
However, 5 mg methadone did not show any
complication in this study in respect to mor-
phine and equivalent dosage of other analge-
sics but was less effective than morphine, and
as it appears from the result, this dosage of in-
tra-articular injection opioids in human would
be safe. This study showed that 5 mg dosage of
morphine for reducing the need to analgesics
was very useful, but this effect was significant
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only in the first 12-24 hours after surgery, and
perhaps was due to its significant improvement
of inflammatory reactions after this period. Re-
sults of this study about methadone were less
than predications. While it was expected to
have at least a morphine equivalent or more
effect, this effect was probably due to relation-
ship between maximum dosages of methadone
with pain relieving effect of morphine.

Equivalent dosage of sedative effects of pe-
thidine for pain relief was not sufficient after
knee arthroscopic surgery and it needs more
evaluation in future studies. The effect of
equivalent dosage of tramadol was not signifi-
cant in pain relief compared with other analge-
sics.

Conclusion

Considering the results, unlike methadone,
pethidine and tramadol did not have signifi-
cant long-term efficacy on pain relief after knee
surgery. 5 mg intra-articular morphine was
preferable, safe and useful and its use with
bupivacaine is recommended for pain relief
after knee surgery.
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