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ABSTRACT

Objective: To evaluate the postoperative analgesic efficacy in patients undergoing lumbar canal decompression using epidural
morphine and clonidine at the Hospital Santa Casa de Vitoria — ES, Brazil. Methods: Prospective, randomized study of 60 patients
with stenosis of the lumbar canal up to two levels with surgical indication, in which decompression of the canal was performed in
association with lumbar arthrodesis. In group 1 we performed conventional postoperative analgesia and in group 2, in addition to
conventional analgesia, we associated epidural morphine and clonidine. We used VAS as a means of analyzing pain intensity at
1, 12, and 36 hours after surgery. The statistical analysis was performed using Microsoft Office/Excel and the software GraphPad
Prism (San Diego, CA, USA). Results: The mean age of patients was 47 years, and 52% were female. The mean VAS in the first
hour, 12th, and 36th hours after surgery in the control group was 5.44, 2.13, and 0.55 respectively. In the morphine-clonidine group
it was 6.96; 2.21 and 0.60. Comparing one group with another in its absolute values through the Mann-Whitney test, as well as
comparing the pain variations between the 1st and 12th hour (1h X 12h) and between the 12th hour and 36th hour (12h x 36h )
through Student’s t test it became clear that there was no statistical difference between groups (p > 0.05). Conclusions: The addition
of epidural morphine and clonidine to conventional analgesia is not beneficial to reduce postoperative pain in patients undergoing
lumbar canal decompression.
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RESUMO

Objetivo: Avaliar a eficacia analgésica pos-operatoria em pacientes submetidos a descompressao do canal lombar utilizando morfina
e clonidina epidural no Hospital da Santa Casa de Vitéria — ES. Métodos: Estudo prospectivo, randomizado de 60 pacientes com de
estenose do canal lombar até dois niveis, com indicagdo cirirgica, na qual foi realizada descompresséo do canal associada a artrodese
lombar. No grupo 1, realizamos analgesia pés-operatdria convencional e no grupo 2, além da analgesia convencional, associamos morfina
e clonidina epidural. Utilizamos a EVA como forma de analise da intensidade da dor nos periodos de 1, 12 e 36 horas depois da cirurgia.
A analise estatistica dos dados foi realizada com Microsoft Office/Excel e o software GraphPad Prism (San Diego, CA, EUA). Resultados:
A média da idade dos pacientes foi de 47 anos, sendo que 52% eram do sexo feminino. A média da EVA na 18, 122 e 362 horas depois
da cirurgia no grupo controle foi de 5,44; 2,13 e 0,55, respectivamente. No grupo morfina-clonidina foi de 6,96; 2,21 e 0,60. Comparando
um grupo com outro em seus valores absolutos através do teste Mann-Whitney, como também comparando as variagées do quadro
algico entre a primeira e a décima segunda hora (1h X 12h) e entre a décima segunda hora e a trigésima sexta hora (12h X 36h) através
do teste t de Student, evidenciou-se que ndo houve diferenga estatistica entre os grupos (p > 0,05). Conclusées: A adicao de morfina
e clonidina epidural a analgesia convencional ndo é benéfica para reduzir o quadro algico em pés-operatério de pacientes submetidos
a descompressédo de canal lombar.

Descritores: Vértebras lombares; Analgesia epidural; Morfina; Clonidina, Escala visual analégica; Periodo pds-operatario.

RESUMEN

Objetivo: Evaluar la eficacia analgésica postoperatoria en pacientes sometidos a la descompresion del canal lumbar utilizando morfina y
clonidina epidural en el Hospital Santa Casa de Vitdria — ES, Brasil. Métodos: Estudio prospectivo, aleatorizado de 60 pacientes con estenosis
del canal lumbar hasta dos niveles, con indicacion quirdrgica, en el cual se realizé descompresion del canal asociada a la artrodesis lumbar.
En el grupo 1, realizamos analgesia postoperatoria convencional y en el grupo 2, ademas de la analgesia convencional, asociamos morfina
y clonidina epidural. Utilizamos la EVA como forma de andlisis de la intensidad del dolor en los periodos de 1, 12 y 36 horas después de
la cirugia. El andlisis estadistico de los datos se realiz con Microsoft Office/Excel y el software GraphPad Prism (San Diego, CA, EE.UU.).
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Resultados: La edad media de los pacientes fue de 47 anos, siendo que el 52% eran del sexo femenino. La media de la EVA en la 18, 122
y 362 horas después de la intervencién en el grupo control fue de 5,44; 2,13 y 0,55, respectivamente. En el grupo morfina-clonidina fue de
6,96; 2,21 y 0,60. La comparacion de un grupo con otro en sus valores absolutos a través de la prueba de Mann-Whitney, como también
comparando las variaciones del cuadro de dolor entre la primera y la décima segunda hora (1h X 12h) y entre la décima sequnda hora y la
trigésima sexta hora (12h X 36h) por la prueba t de Student, se evidencid que no hubo diferencia estadistica entre los grupos (p > 0,05).
Conclusiones: La adicién de morfina y clonidina epidural para analgesia convencional no es beneficiosa para reducir el cuadro de dolor en
el postoperatorio de pacientes sometidos a la descompresion de canal lumbar.

Descriptores: Vértebras lumbares; Analgesia epidural; Morfina, Clonidina; Escala visual analégica; Periodo posoperatorio.

INTRODUCTION

Degenerative lumbar stenosis is characterized by narrowing of
the spinal canal causing confinement of the neural structures from
changes in the bones and adjacent soft tissues. It is one of the main
causes of pain and loss of quality of life in the elderly population.’?
In most cases, the treatment consists of analgesia, physical therapy,
and functional rehabilitation. Several studies in the literature show
progressive improvement in 15 to 43% of the patients during a follo-
w-up of 1 to 5 years." When conservative treatment fails, a surgical
procedure is appropriate.®® The objective of this treatment is the
decompression of the vertebral canal and, according to the need,
local stabilization to relieve the symptoms and control the pathology.

Lumbar decompression associated with arthrodesis is an invasive
surgery generating intense pain in the immediate post-operative
period (IPO) and this can be related to an increase in morbidity and
complications. Therefore, immediate care is of utmost importance
in spine surgery and several studies address the improvement of
post-operative analgesia following decompression of the lumbar
canal.® Many drugs are studied in this context and help to better un-
derstand effective pain reduction. One of the most used is intrathecal
morphine, presenting satisfactory results in various studies, such as
benefits in controlling the pain of oncological patients,* promotion of
analgesia with continuous infusion in patients with intractable pain,
and reduction of pain following spinal fusion surgery.>¢ However,
intrathecal infusions require continuous monitoring and the use of
morphine can cause some adverse effects such as urinary reten-
tion and respiratory depression, in addition to the possibility of the
development of fistulae.” The administration of epidural morphine
in combination with clonidine is proposed in order to reduce the
dose and thus minimize adverse effects like respiratory depression.?
Clonidine is an adrenergic agonist that acts directly on the adrenergic
receptor o2, historically prescribed as an anti-hypertensive agent.
The main adverse effects of this medication when used orally are
dizziness, nausea, and hypotension, and the main ones related to
parenteral use are skin eruptions, drowsiness, headache, and dry
mouth.8 However, clonidine has been used in surgeries in combination
with other drugs for analgesic control, as reported in the study by
Kamble et al., in which the addition of clonidine as an adjuvant to
bupivacaine improved the quality of the paravertebral block in patients
who had undergone percutaneous nephrolithotomy, and it provided
significantly better postoperative analgesia.® In a study of analgesia
in spine surgery, it was observed that peridural administration of
morphine-clonidine significantly improved postoperative pain relief
and reduced the consumption of opioid analgesics as compared to
peridural bupivacaine-clonidine.™

METHODS

This was a prospective, randomized, double-blind study, con-
ducted after approval by the Institutional Review Board as no.
12039913.1.0000.5065 and receipt of informed consent from all
patients. Sixty randomized patients were evaluated, separated by
simple lottery into two groups of 30 patients each. The data collection
period was from May 2013, to April 2014.

The inclusion criteria were patients of both sexes with stenosis
of the lumbar canal of degenerative etiology indicated for surgery
of up to two levels, where all patients had undergone the same

surgical technique for decompression of the lumbar canal followed
by arthrodesis using pedicle screws and interbody device (cage).

The exclusion criteria considered were patients with allergies
to any of the components of conventional analgesia, patients who
underwent lumbar decompression surgery for causes other than
degenerative changes of the lumbar spine, complications during
the surgical procedure such as lesions of the dura mater, improper
placement of the pedicle screws requiring replacement, patients with
polyneuropathies, sensory and cognitive disorders.

A convenience sample of 60 patients was selected, based on
previous similar studies,>®1° 52% of whom were females with an
average of 47 years of age, with no significant difference in the
demographic data between the groups and the same proportion of
one- and two-level surgeries between the groups.

The anesthetic procedure was conducted according to the stan-
dard protocol of the institution, which consists of an induction phase
with fentanyl 5 ug/Kg, atracurium 0.5 ug/Kg, propofol 2 ug/Kg, and
midazolam 5 mg; a maintenance phase with isoflurane 1.5%, atra-
curium 0.16 mg/Kg/h, fentanyl 50 ug in case of intraoperative pain,
and etilefrine 200 mg for hypotension; an emergence phase with
prostigmin 30 ug/Kg and atropine 15 ug/Kg; in addition to postope-
rative analgesia with dipyrone 1g IV 4/4 hours, ketoprofen 100 mg
IV 12/12 hours and tramadol 100 mg IV 6/6 hours.

Group 1 (control group) received only conventional analgesia.
Group 2 (study group: morphine-clonidine) in addition to the above-
-mentioned analgesia also received intraoperative analgesia consisting
of morphine 1 mg in combination with clonidine 75 ug.

After the surgical procedure, the visual analog scale (VAS) pro-
tocol was applied at 1, 12, and 36 hours following extubation in all
patients included according to the selection criteria. In addition,
any complications and any use of complementary analgesics were
recorded (annex 1). Preoperative pain was not measured because the
objective of the study was to evaluate and compare the postoperative
pain of the different groups.

Friedman, Wilcoxon, and Mann-Whitney were used as non-para-
metric tests and the Student’s t-test was used as the parametric test.
The Friedman and Wilcoxon tests compared the analgesic efficiency
of each group separately using the VAS taken at 1, 12, and 36 hours
following extubation. The Mann-Whitney test compared the absolute VAS
values between the groups and the Student t-test was used to compare
the differences in the VAS between the groups at each time point.

The results were presented numerically as average values +
standard deviation and some values were also expressed as per-
centages. Values with p < 0.05 were considered to be statistically
significant. The statistical data analysis was performed using Microsoft
Office Excel and GraphPad Prism (San Diego, CA, USA) software.

RESULTS

A total of 60 patients, 52% of them female, were evaluated. No
PO complications related to analgesia were recorded for any pa-
tient. In the control group, in which only conventional analgesia was
administered, average VAS scores of 5.4483 (¢ = 2.93), 2.1379
(o = 2.32), and 0.5517 (o = 1.70) were observed at 1, 12, and 36
hours post-extubation, respectively, as displayed in Table 1.

In the study group where conventional analgesia combined with
morphine and clonidine was administered, the average VAS scores
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observed were 6.9643 (c = 1.64), 2.2143 (c = 2.32), and 0.6071
(6 =1.31)at1, 12, and 36 hours, respectively, as displayed in Table 2.

The Friedman test was used to compare the pain intensity of the
three time points in each group. In the analysis of the VAS at the different
time points researched (1 hour, 12 hours, and 36 hours after extubation),
we observed that both in the study group (morphine-clonidine) and the
control group there were significant differences among the distributions
of pain at the three time points (p < 0.05). Comparing the intensity of
the pain at one time point with that at the subsequent time point using
the Wilcoxon test, it was confirmed that in both the morphine-clonidine
group and in the control group there were significant differences (p
< 0.05) among the distributions of pain, i.e., the intensity of the pain
diminishes over time, according to Tables 3 and 4.

In addition, a comparison between the two groups using the
Mann-Whitney test, as displayed in Table 5 below, shows that there is
no significant difference in pain intensity between the morphine-cloni-
dine group and the control group at one, twelve, and thirty-six hours.

The difference between the pain levels (from one hour to 12
hours and from 12 hours to 36 hours) presented a normal probability
distribution both in the control and study groups, with significances
greater than 5%. Thus, the comparison of these differences using the
Student’s t-test for independent samples was justified.

Considering the absolute values of the differences between the
pain levels, the average of the difference between one and twelve
hours in the morphine group was 4.73, while in the control group it
was 3.87. The averages of the differences between 12 and 36 hours
were practically equal for both groups: 1.68 for the morphine group
and 1.66 for the control group (Table 6).

Using the Student’s t-test for the comparison of independent
samples, we verified that the reduction in the pain level did not differ
significantly between the morphine-clonidine and control groups,
either for the period between one and twelve hours or for the period
between twelve and thirty-six hours, with levels of significance greater
than 0.05, as per Table 7.

Table 1. Average VAS 1, 12, and 36 hours following the extubation of
patients with conventional analgesia.

Standard

Hours N Averages Deviation (6)
One hour (1 h) 30 5.4483 2.93484
Twelve hours (12 h) 30 2.1379 2.32570
Thirty-six hours (36 h) 30 0.5517 1.70265

Table 2. Average VAS 1, 12, and 36 hours following the extubation of
patients with conventional analgesia associated with epidural morphine
and clonidine.

Hours N Averages D:vt;rt‘i((’;“:o)
One hour (1 h) 30 6.9643 1.64389
Twelve hours (12 h) 30 2.2143 1.98806
Thirty-six hours (36 h) 30 0.6071 1.31485

Table 3. Comparison of VAS scores between the first and 12th and between
the 12th and 36th hour after extubation in patients with conventional
analgesia.

One hour (1 h) X
Twelve hours (12 h)
5.45 x 2.14
p < 0.001

Twelve hours (12 h) X
Thirty-six hours (36 h)

2.14 x 0.55
p < 0.001

Average
Significance

Table 4. Comparison of VAS scores between the first and 12th and the 12th
and 36th hour following extubation in patients with conventional analgesia
associated with epidural morphine-clonidine.

One hour (1 h) X
Twelve hours (12 h)

6.96 x 2.21
p < 0.001

Twelve hours (12 h) X
Thirty-six hours (36 h)
2.21 x 0.61
p < 0.001

Average
Significance

Table 5. Comparison between the morphine-clonidine group and the
control group at 1, 12, and 36 hours.

Morphine-clonidine 1h 12 h 36 h
X Control 6.96 x 5.45 2.21x2.13 0.61 x 0.55
Significance (p) 0.056 0.646 0.342

Table 6. Differences in the absolute values of the VAS of the morphine-
clonidine group and the control group between the first and 12th hour and
between the 12th and 36th hour following extubation.

Grou N Average of | Standard
p differences | Deviation
Difference Morphine/clonidine | 30 473 1.95
between the 1st
and 12th hour Control 30 3.87 2.33
Difference Morphine/clonidine | 30 1.68 1.564
between the 12th
and 36th hour Control 30 1.66 1.91

Table 7. Comparison of the average of the differences of the morphine-
clonidine and control between the first and 12th hour and the 12th and
36th hour following extubation.

Morp_hl.ne— Control Significance
clonidine (p)
Difference between the
1st and 12th hour 4.73 X 3.87 0.123
Difference between the
12th and 36th hour 168 X 1.66 0.960

In summary, each of the two groups considered alone presented a
significant reduction in pain (p < 0.0001) as evidenced in Tables 3 and
4, however, when the absolute values of the groups were compared
using the Mann-Whitney test (Table 5) and when the variations in pain
between the first and twelfth hour (1h X 12h) and between the twelfth
and thirty-sixth hour (12h X 36h) were compared using the Student’s
t-test (Table 7), no statistical difference was observed between the
groups (p > 0.05), demonstrating that there is no benefit to adding
epidural morphine and clonidine in the doses recommended for
association with conventional analgesia in the management of pain
following surgery for arthrodesis and lumbar compression. Moreover,
there were no significant adverse effects related to the medications.

DISCUSSION

Pain is an unpleasant defense experience with chemical, physio-
logical, and psychological consequences, very common in the IPO
of arthrodesis and lumbar decompression.'! It is accompanied by
hormonal, metabolic, and psychological responses to trauma that can
have profound effects on the body, such as arrhythmias, hypertension,
myocardial ischemia, tachypnea, delayed gastric emptying, in addition
to delayed mobilization that can lead to pressure ulcers and throm-
boembolism.""'2 Around 33% of patients report having moderate pain
and 10% are victims of intense pain following invasive surgery.'' Lack of
pain control in the IPO can lead to serious and morbid consequences,
or even cause death.'? Thus, pain management is extremely important
and unlike other drugs, opioids are still the most potent analgesics for
treating intense pain, morphine being the principal member of this class.

Studies with epidural analgesia following lumbar arthrodesis are
important due to the numerous benefits of safe, effective, and quality
analgesia. At the beginning of the 21st century, the number of studies
of this kind began to increase due to the need for rapid postoperative
recovery with minimal adverse effects. A recent study showed the
benefit of intraoperative epidural adjuvancy associated with general
anesthesia as compared to only general anesthesia.’® Bonhomme
et al."® used identical concentrations of morphine and clonidine to those
used in this study and observed an improvement in analgesia with low
doses of peridural morphine associated with clonidine when compared
to 12.56 mg of bupivacaine and 75 ug of clonidine. Another similar
benefit of the study was the absence of the expected adverse effects
associated with morphine, with the exception of urinary retention.'
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Both drugs present significant adverse effects. The main ones
related to parenteral clonidine are rashes, drowsiness, headache,
and dry mouth. In epidural use, arterial and postural hypotension
are prominent.’®'® Morphine has other more common effects such
as pruritus, vomiting, constipation, urinary retention, and respira-
tory depression, the last two being more prevalent in epidural and
particularly intrathecal use. These effects are directly related to the
dose, ' hence, the importance of low doses of opioids. In this study,
the adverse effects were insignificant.

The analgesic synergy of the association of morphine with
clonidine can be explained by the fact that their receptors (u opioid
and ay, adrenergic) belong to the same family: Rhodopsin G-protein
coupled receptors, with similar and crossed signal transduction
pathways affecting the nociceptive system.'® In their study of the
modulation of receptors, Jordam et al.'® demonstrated that the
isolated activation of one or another receptor leads to an increase
in the signaling of the pain, whereas the simultaneous activation
of the u opioid and a,, adrenergic receptors leads to a significant
reduction in pain signaling. This corroborates the findings of various
studies that indicate the use of small doses of drugs of varying
classes, used to obtain maximum individual performance with a
reduction in the occurrence of adverse effects.'61°

Farmey et al.?® observed a significant reduction in additional
analgesic demand for morphine with the use of epidural clonidine,
generating a relevant attenuation of its side effects. Therefore, the low
dose of drugs when associated would explain the non-occurrence
of the expected adverse effects such as nausea, vomiting, urinary
retention, or even respiratory failure. However, this low dose of mor-
phine may explain the fact that there was no analgesic difference,
according to the VAS, between the study and control groups.

A retrospective study conducted in Taiwan with 165 patients se-
lected from 580 patients in the postoperative period following lumbar
surgery found that the use of 1 mg of epidural morphine embedded in
microfibrillar collagen without the association of clonidine produced
collateral effects, the main ones being nausea, pruritus, and vomiting.?!
In addition to these effects, the study also noted that there was no
statistical difference between the group that used 1 mg of epidural
morphine and the control.?!

191

A recent Brazilian study conducted at the Hospital Santa Tereza
in Petrépolis-RJ evaluated 40 patients retrospectively and randomly.
This study showed an improvement in pain according to the VAS
when 2 mg of epidural morphine was used, but the authors used
one preoperative and one postoperative pain point in their analysis
in these patients, not mentioning possible adverse effects.??

Our study demonstrated that there was no statistically significant
relationship between the groups when applying 1 mg of morphine
associated with 75 ug of epidural clonidine, according to the analyses
of the VAS obtained between the 1st and 12th hour (p = 0.123) and
between the 12th and the 36th hour (p = 0.960) following extubation
in patients who underwent lumbar arthrodesis at one or two levels.
This does not mean that the study group was not effective alone, i.e.,
the group submitted to epidural morphine and clonidine experienced
analgesia of the same quality as that of the control group using con-
ventional analgesia, as evidenced by the analysis of the pain points.
However, when the comparing the pain between the groups in the first
hour following extubation, a value of p = 0.056 was calculated, which
could have occurred because of the number of patients selected in
each group, justifying further studies with larger samples.

The positive aspect was the non-occurrence of the potential adverse
effects inherent in the use of epidural morphine or clonidine. This study
has limitations, among them the fact that pain was not measured (VAS)
in the preoperative period and so could not be compared with thee
postoperative results and the small samples in each group. One of
the major challenges of this line of research would be to optimize the
exact dose of epidural morphine in favor of analgesic improvement
with a minimum of adverse effects in a greater number of patients.

CONCLUSION

The association of clonidine with epidural morphine does not pro-
mote reduction of postoperative pain in patients submitted to decom-
pression of the lumbar canal when compared to conventional analgesia.
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this article.
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Annex 1.

Evaluation protocol - VAS

Pre-operative questionnaire:

A. Name: J. Type of surgery: 1. ( ) 1 Level; 2. ( ) 2 Levels
B.Age:_ /. K. Group: 1. ( ) Group 1; 2. ( ) Group 2
C.Telephones: ( ) L. VAS: 1 hour PO ( ) VAS (0 - 10)
() M. VAS: 12 hours PO ( ) VAS (0 - 10)
() N. VAS: 36 hours PO ( ) VAS (0 - 10)
D. Sex: 0. Complications
1.( ) Male 2.( ) Female 1.( ) None 2.( ) Nausea 3( ) Paraplegia
E. last period: months ago 4. ( ) Urinary retention 5. ( ) Respiratory failure
6. ( ) Other
F Weight: S .
P Infiltration of the skin
G. Height: 1.( )Yes 2.( )No
H. BMI: Q. Complementary analgesia
|. Diagnosis: 1. ( )Tramadol 2.( ) Ketoprofen
Anesthesia protocol
A. Name: B. Weight:
Induction: Emergence:
Fentanyl ug (5 pg/Kg) Prostigmin ug (30 pg/Kg)
Atracurium mg (0.5 mg/Kg) Atropine ug (15 pg/Kg)
Propofol______________mg (2 mg/Kg) Postoperative analgesia:
Maintenance: Dipyrone 2g ( )
Isoflurane % (1.5 %) Ketoprofen 100 mg ( )
Atracurium mg (0.16 mg/Kg/hour)
Fentanyl ug (50 pg, in case of intraoperative pain)
Etilefrine mg (200 mg, in case of hypotension)
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