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ABSTRACT
Purpose : This study was designed to compare the efficacy of epidural analgesia using morphine or continuous infusion ofbupivacaine and fentanyl to IV morphine for postoperative analgesia after major abdominal surgeries in obese/morbid obese patients.
Patients & Methods : Tlie study included 45 obese patients with body mass index (BMl) >30 and assigned to undergo elective abdominal surgeries under general inhalational anesthesia. Patients were randomly divided into 2 groups: IV group (n=15) assigned to receive postoperative IV morphine and epidural group which urns further subdivided into M group treated with intermittent doses of epidural morphine and BF group received continuous infusions ofbupivacaine 1 mg/rnl combined until fentanyl 3 ug/ml. Postoperative pain was defined as a score >2 on a visual analogue scale (VAS) from 0 to 5. Patients in IV group received IV boluses of 2.5-5 mg of morphine every ten minutes until they were comfortable, then, 5 mg morphine on request. Patients in group M receiiied 5 mg of morphine via the epidural catheter one hour prior to the end of surgery and subsequent boluses of 3-4 nig/8 hours. In group BF, patients received 10-15 ml bolus of the mixture followed by a constant infusion at a rate of 6-15 ml/lir. Both analgesia protocols were maintained for at least 48-hr after surgery. Patients' charts were analyzed for age, sex, BMl, co-morbid diseases, the duration of surgery, time in the operating room (OR), the length of the patients' stay in the postanesthesia care unit (PACU) and in. hospital. VAS scores were recorded twice a day, luhen the patients were resting.
Results : Patients in epidural groups spent significantly longer OR time but time till the passage'of the first flatus was significantly (p=0.004) shorter in patients received epidural analgesia. Mean hospital stay was non-significantly (p>005) shorter in epidural groups compared to IV group with a non-significant (p>0.05) difference between both epidural groups. During the immediate postoperative period (at PM) patients in BF group had significantly lower VAS scores compared both to IV group (p=O.OOS) and to M group (p=0.017)and showed better analgesia with significantly lower VAS scores compared to scores determined in IV group throughout the 48-hr folloio-up. Postoperative nausea and vomiting (PONV) occurred in 6 patients (40%) in IV group, in 4 patients (26.7%) in M group and in only 2 patients (13.3%) in BF group. Pruritus was encountered in 3 patients (20%) in IV group, in 4 patients (26.7%) in M group and in only 2 patients (13.3%) in BF group. Wound infection ivas reported in 9 patients; 3 in IV group and 6 in epidural group.
Conclusion : It could be concluded that continuous bupivacaine/fentanyl epidural analgesia is an appropriate
strategy for pain management during the postoperative period of obese/morbidly obese patients undergoing
major abdominal surgery with minimal side effects.
•.•..,>*
INTRODUCTION
:|
Approximately 1-2% of all anesthetized patients
Morbidly obese patients are at high risk for
are morbidly obese with BMl >35 kg/in2. The
cardiopulmonary dysfunction. Difficult airway
perioperative mortality is significantly elevated
management is  reported  in  13-20%  of obese
up   to   20%   compared   with   lean   patients.
patients.  Hypoxia  is often  observed  due  to
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faster desaturation during induction of anesthesia. After surgery, patients are endangered by a high incidence of obstructive sleep apnea syndrome (50%), pulmonary atelectasis (5%) and acute pulmonary embolism (5-12%) to.
Moreover, the morbidity and mortality of morbidly obese patients following upper abdominal procedures is more than two and a half times higher than that of their non-obese counterparts (2>.
Few clinical trials have evaluated different types of analgesia in morbidly obese patients after abdominal surgery. In this population, optimal postoperative pain control is of considerable importance because obesity is an independent risk factor for cardiovascular and respiratory complications after surgery <3>. The efficacy and safety of patient-controlled analgesia using IV morphine have been suggested in obese subjects undergoing bariatric surgery <4>. In light of the well documented clinical advantages associated with neuraxial blockade in the non-obese patient undergoing surgery, it is assumed that gr,oss,l}' obe^e patients undergoing bariatric surgery would benefit particularly from .regional anesthesia techniques <5>.
Epidural bupivacaine infusion is a commonly used technique for postoperative analgesia because of its motor-sparing properties <6>. Ginosar et al. <7> demonstrated that continuous epidural infusions of fentanyl without local anesthetics elicit analgesia. Asik et al. <K> proposed that an opioid can be combined with local anesthetic to reduce the incidence of side-effects and to improve analgesia for the relief of labor pain and evaluated effects of epidural bupivacaine 0.2% with fentanyl for the initiation and maintenance of analgesia during labor and delivery and concluded that bupivacaine 0.2% combined with fentanyl 2 ug/ml provided effective analgesia with significantly less motor block.
This study was designed to compare the efficacy of epidural analgesia using morphine or continuous infusion of bupivacaine and

fentanyl to IV morphine for postoperative analgesia after major abdominal surgeries in obese/morbid obese patients.
PATIENTS AND METHODS
This prospective, selective, comparative sttidv was conducted at Anesthesia Department, Benha University Hospital and included 45 obese patients with body mass index > 30 and assigned to undergo elective abdominal surgeries (Table 1) under general inhalational anesthesia. There were 24 males and 21 female patients with mean age 40.1 ± 11 (range = 30 -51 years). All patients were obese with a mean BMI of 34.3 ± 8.6 (range = 31.1 - 39.4). Fight patients were diabetic, 9 were hypertensives, 8 patients were asthmatic and 7 patients had sleep apnea (Table 2).
Patients were randomly divided into 2 broad groups according to the mode of postoperative analgesia assigned ; in Group I patients (n=15) assigned to receive postoperative IV morphine (IV group), while patients in Group II (n=30) received perioperative epidural analgesia (epidural group), which was further subdivided into patients who were treated with intermittent doses of epidural morphine (M group), continuous infusions of bupivacaine 1 mg/ml combined with fentanyl 3 jig/ml (BF group). There was a non-significant difference between patients included in the 3 groups as regards age, sex, BMI and associated co-morbidity (Table 2).
Patients received a standardized anesthetic regimen including rapid sequence induction with iv propofol, fentanyl, and succinylcholine followed by maintenance with inhaled isoflurane supplemented with boluses of fentanyl to keep heart rate and mean arterial pressure within 20% of the corresponding preoperative values. Surgical muscle relaxation was maintained with intermittent boluses of rocuronium and reversed with neostigmine prior to extubation.
Postoperative pain was defined as a score >2 on a visual analogue scale (VAS) from 0 to 5 (where 0 = no; 1 = mild; 2 = moderate; 3 =
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severe ; 4 = very severe; and 5 = unbearable pain). Shortly after arrival to PACU, patients in thi1 IV group received IV boluses of 2.5-5 mg of •morphine every ten minutes until they were comfortable, then, 5 mg morphine on request. In the epidural group, the epidural catheter was inserted between T-ll and L-2 immediately before surgery. All patients received a test dose of 2% lidocaine (4 ml) to exclude accidental intrathecal catheter placement. Patients in group M received 5 mg of morphine via the epidural catheter approximately one hour prior to the end of surgery and subsequent boluses of 3-4 mg every eight hours. In group BF, patients received a mixture of bupivacaine 1 mg/ml and fentanyl 3 jig/ml. Intraoperatively; 10-15 ml bolus of this solution was given followed by a constant infusion at a rate of 6-15 ml/hr. If postoperative analgesia was inadequate 5 ml boluses of the solution were administered and the rate of infusion increased by 2 ml/hr up to a maximum rate of 20 ml/hr. Both analgesia protocols were maintained for at least 48-hr after surgery.
Patients' charts were analyzed for age, gender, BMI, co-morbid diseases, the type of antibiotic given for infection prophylaxis, the duration of surgery, time in the operating theatre, the length of the patients' stay in the PCU and the hospital. VAS scores were recorded by nurses at least twice a day, when the patients were resting. The initial VAS score was documented on the first evening after surgery. Subsequent pain scores were recorded in the morning and evening of the second and third postoperative day. Patients were also followed-up for episodes of nausea, vomiting, pruritus or respiratory depression requiring medical treatment, time to mobilization (walking without assistance) and time to return of gastrointestinal motility (return of flatus and bowel sounds), occurrence of cardiovascular, pulmonary and infectious complications. PCU discharge criteria were adequate pain control with oral analgesics, absence of fever, return of bowel function as well as ability to walk, void and hydrate them independently. Two weeks after surgery, the surgical wound was examined by the surgeon for wound infection,

which   was  defined   as   a  wound  that  was
„*
draining infected material requiring opening and packing.
RESULTS
All surgeries were completed successfully and patients were transferred to PCU fully recovered. There was a non-significant difference between the 3 groups as regards the operative time, while in epidural groups the time spent in operating room (OR) was significantly longer (Table 3, Fig. 1).
Time spent at PCU and till independent ambulation showed a non-significant (p>0.05) difference between the three groups; whereas, time till the return of gastrointestinal mobility as judged by the passage of the first flatus was significantly (p = 0.004) shorter in patients received epidural analgesia compared to those received IV analgesia with a non-significant (p>0.05) difference between both epidural groups (Fig. 2). The mean hospital stay was non-significantly (p>0.05) shorter in epidural groups compared to IV group with a non​significant (p>0.05) difference between both epidural groups (Table 4).
During the immediate postoperative period (at PM) continuous bupivaciane/fentanil epidural analgesia provided better postoperative analgesia manifested as significantly lower VAS scores compared both to IV group (p=0.008) and to M group (p=0.017) with a non-significant (p>0.05) lower VAS scores in patients included in M group compared to those in IV group. Throughout the following 2 postoperative days; epidural bupivaciane/fentanil provided better analgesia with significantly lower VAS scores compared to scores determined in IV group and non-significantly lower VAS scores compared to those determined in M group (Table 5, Fig.3).
PONV occurred in 6 patients (40%) in IV group, in 4 patients (26.7%) in M group and in only 2 patients (13.3%) in BF group. Pruritus was encountered in 3 patients (20%) in IV group, in 4 patients (26.7%) in M group and in only 2 patients (13.3%) in BF group. Wound infection was reported in 9 patients; 3 in IV group and 6 in epidural group (Table 6).
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	Table (1) : Patients' distribution according to surgical procedure.


	Surgical Indication

	
	
	Number (%)


	Recurrent ventral hernia

	
	
	11 (24.4%)


	Laparoscopic cholecystectomy

	
	
	13(28.9%)


	Liposuction and abdominal lift

	
	
	7 (15.6%)


	Abdominal hystrectomy

	
	
	5(11.1%)


	Colectomy for reduction of megacolon

	
	
	5(11.1%)


	Laparoscopic gastric banding

	
	
	4 (8.9%)


	Table (2) : Patients biometric and co-morbidity

	data.

	
	

	Data                           IV group Data                              (n=15)

	M group (n=15)

	BF group (n=15)

	Total (N=45)


	.       .         ,                      39.4+10.9 Age (years)                        (32-51)

	40.1111 (32-50)

	40.9111.8 (30-51)

	40.1111 (30-51)


	Sex; M:F                               8:7

	9:6

	7:8

	24:21


	Weight (Kg)                     *^

	95.9124.2 (89-102)

	96.1124.3 (88-103)

	96.3123.9 (88-105)


	« • i'*/     ^                     166141.6 Height (on)                      (161_171)

	167.7142 (162-171)

	169.1142.4 (159-173)

	167.6141.1 (159-173)


	m..                            35.219.1 BMI                           (31.1-39.4)

	34.118.6 (31.8-36.1)

	33.718.6 (31.2-39.2)

	34.3+8.6 (31.1-39.4)


	DM                   3 (20%)

	2 (13.3%)

	3 (20%)

	8 (17.8%)


	Hypertension           3 (20%)

	3(20%)

	2 (13.3%)

	8(17.8%)


	(:u~                Asthma              2(13.3%) morbidity —————————————— * ——— ' ———

	2(13.3%)

	3 (20%)

	7 (15.6%)


	Sleep apnea            3(20%)

	2 (13.3%)

	2 (13.3%)

	7(15.6%)


	Free                4 (26.7%)

	6(40.1%)

	5 (33.4%)

	15 (33.3%)


	Data are presented as mean ± SD, numbers & ratios ; BM1 = Weight (Kg)/ (Height in meter)2.

	ranges and percentages are in parenthesis. DM : Diabetes rnellitus



T^ble (3): Operative data in the studied group with their statistical significance.
	'."'    Data .  ,
f 1MJ, fjUOT<!   ,' 1  !        ;

	IV group (n=15)

	M group (n=15)

	BF group • (n=15)

	Significance


	
	
	
	
	z

	P


	Ij.nfjqinfjJ   .:'.•
m Operative   , time (min)

	127,7135.6 (95-150)

	125.7134.9 (90-145)

	128.3135.2 (105-155)

	1.289 1.005 1.461

	Pi=0.2 • •-... iP2=0.32 ,     P,=0.14


	.:.   •'...-• i : ! I •'.. i OR tirrie'pin)

	,    145.8+41 (110-175)

	157143.6 (115-185)

	157.2143.2 (130-185)

	3.239 3.413 1.080

	P,=0.001 P2=0.001



D^-a.,^ presented as mean 1 SD; ranges are in parenthesis. P\f=ii¥ ^ropjP compared versus IV group. Pa= BF group compared versus iy group. Pj- M group compared versus BF group.
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Table (4): Postoperative data in the studied group with their statistical significance.
	Data

	IV group (n=15)

	M group (n=15)

	BF group (n=15)

	Significance


	
	
	
	
	Z

	P


	PCU stay (hrs)

	26.7113.2 (12-45)

	24.419.6 (12-35)

	25.1+9.2

	0.063 0.398 0.409

	P]=0.950 P2=0.691 P3=0.683


	Time till ambulation (hrs)

	37.3+16 (15-60)

	36.2116.5 (12-60)

	36.6116.9 (12-55)

	0.653 0.346 0.105

	Pi=0.513 P2=0.730 Pr=0.916


	Time till first flatus (hrs)

	72.9+21 (60-90)

	56+17.1 (40-75)

	58.7+17.8 (45-75)

	2.905 2.873 0.691

	P,=0.004 P2=0.004 P3=0.489


	Hospital stay (days)

	5.8+1.9 (4-8)

	4.9+1.9
(2-7)

	5+1.6 (3-7)

	1.388 1.799 0.356

	Pi=0.165 P2=0.072
P3=0.722



Data are presented as mean±SD; ranges are in parenthesis. ?2= BF group compared versus IV group.

pi= M group compared versus IV group. P.i= M group compared versus BF group.
Table (5): Postoperative pain data in the studied group with their statistical significance.
	Data

	IV group (n=15)

	M group (n=15)

	BF group (n=15)

	Significance


	
	
	
	
	Z

	P


	Operative day (PM)

	2+0.89 (1-3)

	1.810.8 (1-3)

	1.0710.82 (0-2)

	0.849 2.658 2.392

	P, =0.396 P2=0.008 P.,=0.017


	AM 1S| post-

	1.811.01 (0-3)

	1.4+0.87 (0-3)

	0.93+0.72 (0-2)

	1.211 2.303 1.567

	P,=0.226 P2=0.021 P,=0.117


	operative  ————— day           PM

	1.411.01 (0-3)

	1.0710.63 (0-2)

	0.6+0.51 (0-1)

	1.115 2.217 1.941

	Pi=0.265 P2=0.027 P3=0.052


	AM 211'1 post-

	1 .2+0.72 (0-2)

	110.64 (0-2)

	0.5310.52 (0-1)

	1.000
2.352 1.937

	P,=0.317 P2=0.019 P3=0.055


	operative  ——————
day PM

	0.810.45 (0-1)

	0.53+0.32 (0-1)

	0.27+0.45 (0-1)

	2.000 2.530 1.414

	P,=0.046 P2=0.011 P3=0.157



Data are presented as mean+SD; ranges are in parenthesis.
pi= M group compared versus IV group
P?= BF group compared versus IV group
Pi= M group compared versus BF group
Table (6): Postoperative nausea and vomiting and pruritus occurred in the studied group.
	Data

	IV group (n=15)

	M group (n=15)

	BF group (n=15)


	PONV

	6 (40%)

	4 (26.7%)

	2(13.3%)


	Pruritis

	3 (20%)

	4 (26.7)

	2 (13.3%)


	Wound infection

	3 (20%)

	3 (20%)

	3 (20%)



Data are presented as numbers; percentages are in parenthesis.
31
Tanta Medical Journal Vol. (34), January 2006
El-Sluihat f. ct al.
[image: image2.png]B
R
SRR





[image: image3.png]



160
140
120
100
80
60
40
20
0
-••".".V,
.xfiftKB
c
I
0)
M group
BF group
IV group
Fig. (1): mean operative time and operative room id Op time
in the studied grouops
H OR time
[image: image4.png]



[image: image5.png]



80
70
60
~  50
40
30
20
10
0
E
[image: image6.png]



IV group
M group              BF group
Fig. (2): Mean time till return of bowel function after
surgery
32
Tanta Medical Journal Vol. (34), January 2006
El-Shahat E. et al.
[image: image7.png]



2.25
2
1.75
—»-IV group
—•— M group
—x— BF group
2!      ' 8  1.25
0.75
0.5
0.25
0
AM-1st
AM-2nd
PM-2nd
PM-1st
PM-PO
Fig. (3): Mean VAS scores in the studied groups throughout the observation period
DISCUSSION
Through the present study, the time spent in the operating room was significantly longer in epidural group compared to that recorded in IV group, this could be attributed to the due to the time consumed in application of the epidural catheter. The time to first flatus was significantly shorter in patients with epidural analgesia than in patients receiving IV opioids indicating a reduced duration of postoperative ileus. The earlier return of gastrointestinal motility in the epidural bupivacaine/fentanyl group is in agreement with Liu et al. (9' and Holte & Kehlet (l"> who reported an ileus-reducing effect with local anesthetic-opioid mixtures.
During the immediate postoperative period (at PM) patients in BF group had significantly lower VAS scores compared both to IV group (p=0.008) and to M group (p=0.017)and showed better analgesia with significantly lower VAS scores compared to scores determined in IV group throughout the 48-hr follow-up. These results agreed with the advantages of epidural analgesia that have been demonstrated in numerous studies. Compared to patient controlled analgesia using IV morphine,

epidural   analgesia   with   a   local   anesthetic
and/or opioids provides superior dynamic pain re]jef (n, 12)
Richman & Wu <13) evaluated various modalities of postoperative analgesia and reported that epidural analgesia provides superior analgesia compared with other postoperative analgesic techniques. Additionally, perioperative epidural analgesia confers physiologic benefits, which may potentially decrease perioperative complications and improve postoperative outcome.
Werawatganon & Charuluxanun "4> compared patient-controlled analgesia using opioid therapy with continuous epidural analgesia for pain control after intra-abdominal suVgerV in terms of analgesic efficacy, side effects, patient satisfaction and surgical outcome and reported that continuous epidural analgesia is superior to opioid analgesia in relieving postoperative pain for up to 72 hours in patients undergoing intra-abdominal surgery.
Furthermore, the obtained results agreed with Ono et al., <15> who evaluate the effects of continuous epidural analgesia on the
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postoperative pain and the early recovery after
laparoscopy-assisted
gastrectomy in
comparison to intramuscular or transrectal
analgesia and reported that patients in the
epidural group needed significantly less
supplemental analgesics with early recovery.
Continuous bupivacaine/fentanyl epidural infusion provided better analgesia compared to epidural morphine boluses; despite being non​significant. This effect could be attributed to a synergic effect of both bupivacaine and fentanyl. This observation goes in hand with Borga et al. <16> who compared the anesthetic effect of intrathecal bupivacaine alone, fentanyl alone versus various combination of both and concluded that the synergistic, potentiating effect of fentanyl (an opiod) on bupivacaine (a local anesthetic) in spinal anesthesia for cesarean section is presented and that fentanyl is able to reduce the dose of bupivacaine and therefore its harmful effects.
Postoperative nausea and vomiting occurred in 6 patients (40%) in IV group, in 4 patients (26.7%) in M group and in only 2 patients (13.3%) in BF group. The increased frequency of PONV in patients received morphine irrespective of the route of administration go in hand with Castillo-Zamora et al. <17> who reported that in patients undergoing hip surgery under regional anesthesia with bupivacaine, epidural morphine resulted in adequate pain relief but associated with high rate of patients vomiting (>45%). Pruritus was encountered in 3 patients (20%) in IV group, in 4 patients (26.7%) in M group and in only 2
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