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Abstract

Intractable cancer pain is a chronic severe pain, affecting patient’s quality of life and presents aheavy
health, social and family problem in many countries. Different methods for pain relief are proposed
by the WHO. Epidural analgesia with opioids is one of the proposed methods. Aim of the study
was to determine the effects of morphine, fentanyl and butorphanol used for epidural analgesia in
intractable pain and to comment our experiences over a five-year-period, with regard to its actuality
nowadays. Material and methods: Retrospective longitudinal observational study was carried at the
University Clinic for Anesthesiology, Reanimation and Intensive Care in Skopje, Macedonia, between
2005-2010 and evaluated in 2017-2018. A total of 116 patients suffering from intractable pain were
enrolled in the study. Exclusion criteria were: infective and metastatic processes in the spine, allergy
to opioids, psychological problems and language barrier. After the pretreatment evaluation of the
pain, patients were randomly assigned to receive three different opioids through epidural catheter
placed from Th8-10 or 1.2-3. Results: There were no differences in pretreatment pain scores between
the three groups (p>0.05). A significant onset of analgesia after 15 minutes was found for butorphanol,
20 minutes for fentanyl and 30 minutes for morphine group (p<0.05). The duration of the pain relief
of butorphanol vs. fentanyl vs. morphine was 6h vs. 8h vs. 24 hours respectively. Morphine had the
longest duration of pain relief (p<0.05). Because of an increase in the pain threshold, the need of an
increase of opioid doses was necessary. The most often patient’s reports of side effects were: itching,
constipation, urine retention and bradypnea and there were no reports of nausea and vomiting.
Conclusions: It was concluded that epidural analgesia with opioids is an effective and safe method
for suppression of intractable pain. In spite of the other alternatives in treatment of cancer pain,
epidural analgesia with opioids still has an eminent place and its use is a challenge for professionals.
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Introduction

Intractable cancer pain is a chronic
severe pain, persisting at all times
and affecting patient’s quality of life’.
The patients with chronic cancer pain
present heavy health, social and fami-
ly problem in our and other countries.
Pain management of this group of pa-
tients has human and medical dimen-
sions?®. For this reason, the World
Health Organization (WHO) proposed
“the analgesic ladder method” for
pain relief of this group of patients.

The essences of this therapy are to give
analgesics consecutively in order (lad-
ders). The first ladder is the use of non
opioids, followed by mild opioids and at
the end (the last ladder) are strong opi-
oids, until the patient is free of pain. For
better pain relief drugs should be given
“by the clock” (exact timing), with the
use of “adjuvants” if it is necessary*°.

In such circumstances, to relieve in-
tractable pain, the use of epidural
analgesia with opioid is one of the
preferable methods. The application
of a minimal dose of opioids in the
epidural space produces prolonged
segmental analgesia without motor
and sympathetic blockade®. The anal-
gesic effect is produced by acting on
receptors located on neuronal cell
membranes. The blocking effect of
opioids in the spinal cord is on the
level of “supstantia gelatinoza” where
the opioids receptors are located. The
major presynaptic action of opioids in
the nervous system is to inhibit the re-
lease of neurotransmitters’.

This method for pain relief (epidural
analgesia) has been used at our Clin-
ic since 1985. In the very beginning it
was used as a method for treatment
of postoperative pain, but very soon it
became a superb method for pain re-
lief in intractable pain of patients who
suffered from chronic cancer pain.
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The aim of this study was to make a
retrospective analysis of the effects
of this old method of pain relief and
to give a summary of our experience
during a five-year-period, with regard
to its actuality nowadays.

Material and methods

This study was conducted between
2005-2010, at the University Clinic for
Anesthesiology in Skopje R. Macedo-
nia. It was a part of the project “Devel-
opment of the patronage service for
pain relief’”, in collaboration with the
Hospice “Sue Rider” in Skopje. The de-
sign of the study was approved by the
Ethics Committee of our Clinic.

The study group consisted of 116 pa-
tients suffering from intractable pain,
which during this period required in-
terventions in our outpatient clinic,
where they were treated with epidur-
al application of opioids.

The selection of patients was based
according to the intensity and loca-
tion of the pain, the findings of the
spinal cord and the acceptance of the
patient to be treated with this meth-
od. The pain intensity at rest >70 mm
on the Visual Analogue Scale (VAS),
which lasted for more than 3 months,
resistant to conventional therapy, was
accepted as an intractable pain8. Pa-
tients with metastatic and infective
processes in the spine, allergy to opi-
oids, psychological problems and lan-
guage barrier were excluded from the
study. A written signed consent was
obtained from all patients included in
this study.

All patients were interviewed for main
complaints, medical history and pain
history. The information about diag-
nostic findings, results, analyses of
laboratory tests and the screens were
checked. A complete physical exami-
nation of the patients was performed
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and data about the previous analgesic
interventions and drugs were noted.

All enrolled patients (n=116) were informed
about the procedure, educated about self-
injection, the use of 100mm Visual Ana-
logue Scale (VAS) and how to fill in the
questionnaire specially designed for this
study. The scheme of analgesic treatment
was explained to all patients as well.

The procedure started with an evalu-
ation of the pain, according to the
Visual Analogue Scale (VAS) and the
opening of an intravenous (IV) line. All
patients received IV infusion of 500
mL of lactated Ringer’s solution prior
to application of the epidural catheter
(in sterile conditions). Depending on
the health state of the patients, epi-
dural procedure was performed in a
sitting or lying position. The injection
was done using a 16 G Tuohy needle
through which an appropriate cath-
eter was inserted. Depending on the
origin of the pain, the epidural punc-
tures were at the level of Th8-10 or
L2-3. The catheter was tunneled sub-
cutaneously on the upper direction
with the aim to enable patient’s com-
fort and to avoid superinfection9. The
test dose of 3ml 0.5% bupivacaine was
inserted and the sensory was checked;

after a negative response at 5 min,
without loss of sensation, an applica-
tion of opioid was performed.

The starting dose for epidural appli-
cation was as follows: morphine 3mg
with 8 ml diluents, fentanyl 30 pgr
with 10 ml diluents or 1 mg metha-
done with 9 ml diluents.

After the daily evaluation of the pain,
the doses were adjusted with the an-
algesic needs of the patients, and the
addition doses of the epidural opioid
or oral analgesic were prescribed.

The level of pain, the onset and the
duration of the pain relief, the need
for additional doses of analgesics dur-
ing a 4-week-period and the side ef-
fects were noted in the questionnaire.

The numerical data in the study were
statistically elaborated by using mean,
standard deviation and the paired
Student’s t-test. Mann Whitney U test
was used as additional statistics. A p
value of < 0.05 was considered to indi-
cate a statistical significance.

Results

The basic demographics of the includ-
ed patients are presented in Table 1.

Table 1.

Demographic distribution of patients (M+SD)

Male Female Kg/
2005-2006 3 2 57+2 64+7
2006-2007 19* 2 6210 6915
2007-2008 15* 13* 64+7 58+11
2008-2009 22* 9 61+3 49+8
2009-2010 30* 3 63+7 55£9
Total 87 29
5 years 116 patients 614 59+5

* p<0.05




APXHNBHU HA JABHOTO 3/IPABJE

During the five-year-period, 116 pa-
tients with cancer pain were treated
with regional analgesia through epi-
dural application of opioids. The dis-
tribution by sex was 87 males and 29
females, hence, the predomination
of male patients was obvious. A small

Table 2.

group of patients was included in the
first year, but in the following years
this number was statistically signifi-
cantly increased (p<0.05).

Table 2 presents the distribution of the
patients according to the diagnosis and
the level of the epidural puncture.

Diagnosis and level of epidural puncture (n=116)

Low abdomen:
o wowe | T
+ Caurinary bladder L2-14
Inoperative Ca of the lungs 14 (12.04%) Th 8-10
Other locations 12 (10.34%) L2-13
*<0.05

The main cause of the pain, in most
of the treated patients, was the grade
of the carcinoma after surgery, or an
inoperable state of the carcinoma in
the lower abdomen more often than
in other locations (90 vs.26) (p<0.05).

According to 100 mm VAS, the pain

Table 3.

was evaluated in pain scores. In Table 3
the results of the pain scores obtained
on the first day of treatment are pre-
sented. The primary level of pain was
checked, and after the application of
the drugs, the onset and the duration
of the pain relief were measured.

First day pain evaluation and analgesic efficiency-VAS (M+SD)

Morphine 3mg
(n=87) 80.7+73 | 39.19+94 | 18.3+4.8* 17.9+5* 18.4+5.1* 44473 61.1£11.4
Fentanyl
30 g 81.8+74 | 34.1:56 | 22.4+41* | 29.2:9.3 64.7:17.6
(n=26) U=/ A= ST="T e —Je o — .
Butorphanol
Img 79+29 | 26.3+53* | 19#5.2% 50+10.8 72.32.0
(n=3)
Difference NS *<0.05




It was obvious that at time zero (t 0),
the primary measured level of pain be-
tween the different drug groups was
insignificant (p>0.05).

The onset of the pain relief started
after 15 minutes with a peak effect
reached after 30 minutes. A significant
onset of analgesia after 15 minutes was
found for butorphanol, 20 minutes for
fentanyl and 30 minutes for morphine
group (p<0.05). A significant positive
analgesic effect after 30 minutes was
established for morphine, fentanyl and
butorphanol (p<0.05). The duration of
analgesia lasted 4-6 hours for butorph-
anol, 8-10 hours for fentanyl and 18-24
hours for morphine (Table 4).

Table 4.

Table 4 presents the results over the
four-week-period with the doses of
medications given in the epidural
space.

In the analyzed material, it was found
that morphine was the favorable drug
for most of the patients (75%), followed
by fentanyl (26.5%) and butorphanol
(2.5%). In this four-week-period the
dose of morphine increased from 3 to
8 mg per day; a multiplication of the
dose of fentanyl from one to two times
per day was established and three to
four times per day for butorphanol.

Doses of epidural opioids used in the four-week-period

Morphine 87 (75%) 3 mg 5 mg 7 mg 8 mg 24h
Fentanyl 26 (26.5%) 30 ug 2x 30 pg 2x 30 ng 2x 30 pg ~10h
Butorphanol 3(2.5%) Img 3x 4x 4x 6.5h
Total 116 (100%)
Bupivacaine 0
0.125% 13 (15%)

As adjuvant, local anesthetic 0.125% bupivacaine was used in 15% of the patients.

According to the duration of the epi-
dural treatment the doses of applica-
tion of the drug were increased suc-
cessively. The patients were educated
for self-application of the medication
in the epidural catheter.

In the first week of the treatment, the
first dose was satisfactory for 89% of
the treated patients with analgesia
from 6-24 hours depending on the
drug. After seven days of treatment,
the first signs manifested that the
threshold of the pain was increased,
and consecutively the doses of the

opioids were increased or exchanged
by another drug.

In our series, in 78% of the treated pa-
tients with morphine, the dose of 3 mg
epidural morphine was increased to 5
mg, in 10% the dose was increased to7
mg given in 24h; in 12% of patients the
dose of morphine was 8mg/24 h or it was
substituted by fentanyl or butorphanol.

The duration of the epidural treat-
ment lasted from 30 to 60 days. The
treatment was interrupted because of
the development of complications or
because of the end of the life.
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Table 5.

Side effects after epidural application of opioids (N/%)

Bradipnea 4 (4.5%)* 0 0
Itching 85 (97.7%) 25(96.7%) 2
Urine retention 14(16%) 13(50%)* /
Constipation 17(19.5%) 4(15.38%) /
Local infection 2(2.2%) / /
Nausea/vomiting 2(2.2%) / /
Drowsiness / / /
Allergy / / /

*p< 0.05

The most often seen side effect was
itching, which was present in the
three used opioids. Urinal retention
was less present than expected, but
most of the patients were with urine
catheters. Also, constipation was
present in small numbers, because it
was prevented with the use of bupi-
vacaine 0.1%. Two patients who devel-
oped local infection were shifted to
other treatment and excluded from
the study.

Discussion

Opioids are important drugs used in
the pain relief management. The re-
gional analgesia with opioids proba-
bly achieved the veritable point of the
WHO'’s pain relief ladder suggestion
for a “freedom in the treatment of
cancer pain” 101,

The fundamental discovery in1977
by Jaksh TL and Rudy TA that opioid
receptors are located in substantia
gelatinosa in dorsal corns of the spi-
nal cord, announced a new era in the
treatment of pain on segmental lev-
el 3, The small dose of opioids given
in the epidural space has prompted
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analgesic reaction, without sedation,
unwanted central sensory effects like
drowsiness and euphoria. Morphine
is a ‘gold-standard’ single-dose epi-
dural opioid due to its analgesic ef-
ficacy and prolonged duration of ac-
tion.

However, the risks of development of
side effects like itching, nausea and
vomiting, urinary retention, constipa-
tion and, the most important, respira-
tory depression are not excluded ™.

The retrospective critical analyses
of the results obtained have shown
that the method of epidural analge-
sia with opioids provided successful
pain relief. The development of side
effects was in the ranges of the an-
ticipations. The effects of opioids on
respiration were only with the devel-
opment of bradipnea. Respiratory ar-
rest was not perceived in this group.
We speculate that the main reason
for this was the use of small doses of
narcotics, and secondly, the use of di-
luents as well as the intact durra in-
sured by the pretreatment test dose.

Several authors studied the reasons
for development of respiratory de-



pression after epidural administra-
tion™", Most of them agree that the
migration of opioids in intrathecal
space could be one of the possible
reasons for incidents with respira-
tory depression'®, First of all, the
explanation was that opioids in the
cerebrospinal fluid interac with opi-
oid receptors in ventral medulla. Lat-
er studies have shown that the main
places of activity are neurons of the
pre-Botzinger complex in the me-
dulla as mediators of opioid-induced
respiratory depression, where the
expressing neurokinin-1 receptors
are selectively inhibited by opioids %°.
Other authors have found that the
development of respiratory depres-
sion is more specific for opioids ago-
nists connected to mu-receptors, and
its lipo-solubility. Therefore, accord-
ing to the ASA guidelines, all partici-
pants in this study, prior to epidural
treatment, were submitted to a seri-
ous identification for possible risk
factors 222,

We can conclude that in our series
the number of treated patients was
not high. We believed that it was due
to the disbelief of some of the pa-
tients; for some of them the meth-
od was too aggressive, or they were
scared, and some of the patients were
not prepared for self-treatment. Ad-
ditionally, general practitioners were
not informed about the possibility for
epidural treatment of the pain.

The number of the treated patients
from year to year has increased sig-
nificantly (p<0.05). The efficacy of the
pain relief treatment has been suc-
cessful in 99% of the patients. The
use of VAS for evaluation of the pain
may be not the appropriate method,
but it is simple and accurate and is
very easy and well accepted by the pa-

tients -2,

The main findings are that good an-
algesic effects are related to the close
relationship of the therapist and the
patient and achieved confidence be-
tween them.

The main benefits of the epiduraly
applied opioids are good analgesia,
improved quality of life and physi-
cal function. The therapy must be
balanced against the risks of side ef-
fects? 28,

This five-year experience showed
that the method of epidural analge-
sia with opioids was and still is an
alternative among the methods for
treatment of the intractable pain in-
patients with carcinoma.

This method was very popular in the
1990’s. The development of less ag-
gressive methods for pain relief, such
as fentanyl patch, patient control an-
algesia (PCA), the prescriptions of oral
opioids and other strong analgesics
from non-opioids origin, suppressed
epidural analgesia as the main pain
relief method *. The establishment
of medical cannabis as an alternative
therapy in cancer pain opens a new
way in the management of intracta-
ble pain.

Today, epidural analgesia has an ul-
timate place in pre-emptive analge-
sia, during regional and general an-
esthesia and in the variety of “opioid
spearing techniques” that can reduce
the postoperative pain and shorten
the recovery period after surgery.

This was documented in several tri-
als and it was concluded that regional
techniques used as pre-emptive ther-
apy, before the pain appears, lead to
a decreased need of opioids for anal-
gesia .
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The main side effect that discredited
the use of epidural analgesia with
opioids was the development of con-
stipation. Continual assessment of
the efficacy and tolerance of the drug
is essential. Liu SS. with his team in
1995 compared 4 studies about the
epidural bupivacaine with epidural
opioid, and 3 of these studies dem-
onstrated a significant reduction in
the duration of postoperative ileus in
the epidural bupivacaine group com-
pared tothe epidural opioid group?-2.
This was the reason for using epidur-
al bupivacaine (0.125%) in small doses
which showed successful results as
adjuvant 3.

Today, there are different analgesic
modalities as “opioid spearing tech-
niques” which are used often and have
minimal impairment of GI function.

The concept of a multimodal analge-
sic program in which pain relief is a
key factor is a major task for the fu-
ture. The pain management strategy
in multimodal protocols is using epi-
dural analgesia, ketamine, acetamin-
ophen, gabapentin and COX-inhibi-
tors. These concepts ensure that the
“era” of epidural analgesia is still ac-
tual for pain management in patients
with intractable cancer pain .

Conclusion

It can be concluded that the forgotten
method of epidural analgesia with
opioids for the treatment of cancer
pain should be revised. It seems that
it is still the most efficient method
to suppress the intractable pain. It
is with a prompt and long duration
analgesic effect. Epidural analgesia
with opioids is an effective and safe
method for suppression of intrac-
table pain. In addition to the other
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alternatives in treatment of cancer
pain, epidural analgesia with opioids
still has an eminent place and its use
is a challenge for professionals.

ACKNOWLEDGMENT

The author and coauthors would like
to express their gratitude to the col-
laborating staff from the University
Clinic for Anesthesia, Reanimation
and Intensive Care at UKIM in Sko-
pje, for technical support during the
study. We express many thanks to
the Hospice “Sue Rider” in Skopije, for
their support and technical help.

References

1. Haak D. What is intractable
pain. In: Human Anatomy &

Physiology/Science Courses,
Intractable pain: Definition &
management. 2018; Chapter
11/38

2. Morrison LJ, Morrison RS. Pal-
liative care and pain manage-
ment. Med Clin Nort Am 2006;
90(5):983-1004.

3. Rizk D. Palliative care: Pain
management, cancer thera-
py adviser. Hospital Medicine
2018; 1:1-14

4. World Health Organization.
WHO'’s pain relief ladder. [Last
accessed on 2015 Jan 11]. Avail-
able from: http://www.who.int/
Ca?cer/palliative/painladder/
en

5. Chen Sh-L, Sweigart KL, La-
kovski JM at al. Functional p
opioid receptors are reduced
in the spinal cord dorsal horn

of diabetic rats. Anesthesiology
2002; 97 (12) :1602-08

6. Sholjakova M. The effects of
epidural applied morphine on
metabolism of the leg during
general and regional anesthe-



10.

11.

12.

13.

14.

15.

16.

sia. Doctoral thesis. 1987; Medi-
cal faculty UKIM Skopje, RN
Macedonia

Chahl LA. Opioids - mecha-
nisms of action. Aust Prescr
1996; 19:63-5.

Treede R-D, Rief W, Barke A, at
al. Chronic pain as a symptom
or a disease the IASP Classifi-
cation of Chronic Pain for the
International Classification of
Diseases (ICD-11). PAIN 2019;
160(10):19-27.

Choi DH, Lee SM, Cho HS at al.
Relationship between the bevel
of the Tuohy needle and cath-
eter direction in thoracic epi-
dural anesthesia. Reg Anesth

Pain Med 2006; 31(2):105-12.

de Leon-Casasola OA, Lema
M]J. Postoperative Epidural opi-
oid Analgesia: What are the
Choices? Anasth & Analg 1996;
83:867-75

Wolfe D, Wechuck J, Krisky D,
at al. A clinical trial of gain
therapy for chronic pain. Pain
Medicine 2009; 10 (7):1325-30.

Yaksh TL. Multiple opioid recep-
tor systems in brain and spinal
cord: Part I. Eur ] Anaethesiol
1984;1(2):171-99.

McDonald J, Lambert DG. Opi-
oid receptors. Continuing edu-
cation in Anesthesia. Critical
Care & Pain 2005; 5(1) :22-25.

Harden RD, Oaklander AL, Bur-
ton AW, at al. Complex regional
pain syndrome: practical diag-
nostic and treatment Guide-
lines, 4th Edition. Pain Medi-
cine 2013; 14:180-229

Chen SR, Pan HL. Blocking mu
opioid receptors in the spi-
nal cord prevents the analge-
sic action by subsequent sys-

temic opioids. Barin Res 2006;
1081(1):119-25

Goodchild CS, Nadeson R, Co-
hen E. Supraspinal and spinal

17.

18.

19.

20.

21.

22.

23.

24.

cord opioid receptors are re-
sponsible for antinociception
following intrathecal morphine
injections. Eur ] Anaesthesiol
2004;21(3):179-85

Bree D. Mu and Delta opioid re-
ceptors: where are they, and do
they interact? Pain research fo-
rum 2018;

www. Guide to pharmacology:
Opioids, 2018

Wang D, Tawfik VL, Corder G
at al. Functional divergence of
delta and mu opioid receptor
organization in CNS pain cir-
cuits. Neuron 2018; 98(1):90-
108.

Sultan P, Gutierrez MC, Carval-
ho B. Neuraxial morphine and
respiratory depression: finding
the right balance. Drugs 2011;
71(14):1807-19.

Orlov D, Ankichetty S, Chung F,
Brull R. Cardiorespiratory com-
plications of neuraxial opioids
in patients with obstructive
sleep apnea: a systematic re-
view. Journal of Clinical Anes-
thesia 2013; 25(7): 591-99.

American Society of Anesthe-
siologists Task force on acute
pain management. Practice
guidelines for acute pain man-
agement in the perioperative
setting: An updated report by
the American Society of An-
esthesiologists. Task force on
acute pain management. Anes-
thesiology 2004;100:1573-81

Briggs M, Closs JS. A descrip-
tive study of the use of visual
analogue scales and verbal rat-
ing scales for the assessment of
postoperative pain in orthope-
dic patients. Journal of Pain and
Symptom Management 1999; 18
(6) :438-46

Bodian CA, Freedman G, Hos-
sain S, at al. The Visual analog
scale for pain, clinical signifi-
cance in postoperative patients.

23



25.

26.

27.

28.

29.

30.

31.

32.

Anesthesiology 2001; 95:1356

-61

Kersten P, White PJ, Tennant
A. Is the pain Visual analogue
scale linear and responsive
to change? An exploration us-
ing rasch analysis. PLOS 2014;
https://doi.org/10.1371/journal.
pone.0099485

Sung Y-T, Wu J-Sh. The Visual
analogue scale for rating, rank-
ing and paired-comparison
(VAS-RRP): A new technique for
psychological  measurement.
Behavior Research Methods
2018; 50 (4):1694-715.

Bhatnagar S, Grupta M. Evi-
dence-based clinical practice
guidelines for interventional
pain management in cancer
pain. Indian J Palliat Care 2015;
21(2): 137-47.

Dahan A, Aasrts L, SmithTW.
Incidence, reversal, and pre-
vention of opioid-induced re-
spiratory depression. Anesthe-
siology 2010; 12:226-38.

Richards P, Riff D, Kelen R,
Stern W. A phase 3, random-
ized, double-blind comparison
of analgesic efficacy and tolera-
bility of Q8003 vs Oxycodone or
morphine for moderate-to-se-
vere postoperative pain follow-
ing bunionectomy surgery. Pain
Medicine 2013; 14(8):1230-38.

Liu SS, Carpenter RL, Mackey
DC, et al. Effects of periopera-
tive analgesic technique on rate

of recovery after colon surgery.
Anesthesiology1995; 83:757-65

Scheinin B, Asantila R, Orko R.
The effect of bupivacaine and
morphine on pain and bowel
function after colonic surgery.
Acta Anaesthesiologica Scandi-
navica 1987; 31(2): 161-64.

Scheinin B, Asantila R, Orko R.
The effect of bupivacaine and
morphine on pain and bowel
function after colonic surgery.

24

33.

34.

Acta Anaesthesiol Scand 1987;
31:161-64

Douglas MJ, Mc Morland GH,
Janzen JA. Influence of bupiva-
caine as an adjuvant to epidur-
al morphine for analgesia after

cesarean section. Anesth Analg
1988; 67(12) :1138-41.

Sholjakova M. The influence of
different modalities of postop-
erative analgesia on bowel mo-
tility and enhanced recovery
after abdominal surgery. ARUD
2017; Sarajevo, BIH, May 17-20,
Book of proceedings: 58-67.





