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Background: Opioids are often uscd to docrease pain following lsparotomy but arc assoclated with
wawamed sidecfects. The cficctiveness of local porfusion of bupvacaine 0.5 per cenc following
laparotomy was studicd.

Methoda: A prospoctive randomized study knvolving patients undergoing laparotomy for major
colorectal surgery using a left fllac fossa skin crease incision was undertakes- Patients wore randomized
to receive eithes intermittent intravenous morphine infusion on demand with patient-controlled
analgesia (PCA group) or continuous wovad perfusion of focal bupivacaine 0-5 per cent for 60h (LA
group).

Results: Scventy patients were rocruited, 35 in each group. Patlent demographics, surgical and
recovety variablcs and complications werc comparable in the two groups. The wound lengths were
similar (medion 14 cm in both groups). There was no statistically significant differcnce in postoperative
pain scores at rest and with movement beeween the two groups, cxoept for pain scorcs at rust on the
first postoperative day (P=0.03). The median total amount of morphine uscd way significantly greater in
the PCA. gronp (median 38 vorsis 0 mg In the LA group; P <0-001).

Gonolusion: Direct continuous local wound perfuston of buptvacaine 0.5 per cent is ay cffective as PCA

for postoperative pain rclicf aftor Inparotomy. Ttisa safe and feasible alrernadive to parenteral opioids.
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introduoction

Although parentecal opioids rcmain the mainstay for
decreasing postoperative pain, they are associated with
serious side-cffects such as nausca, excessive sedation and
respiratory depression. Although the dosage of opivids and
associated side-effecrs cun be reduced by usc of 3 patient-
controlled analgesia (PCA) system, these techniques are still
assaciated with scrious side-effects. Recently Partridge and
Stuhile! veported that long-acting local anacsthetics were
highly effective for postoperative pain control. Wound
infusion with local anacsthesin for the relief of postoperative
pain has been shown to be useful previousty”™"*,

The objective of this study was to cxplare the effect
of dircct continuous wound perfusion with bupivacaine
0.5 per cent on postoperative pain score, postoperative
narcotic requirements and postopcerative morbidity com-
pured with padent-contolled opioid-based contnuous
wnfusion,
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Patients and methods

A prospective randomized study was conducted from
Seprember 1999 to January 2000. Seventy consecutive
patients (American Sociery of Ancsthesiologists I=IL with
no history of hyperseasitivity to bupivacaine or morphinc),
who underwent elcctive colectomy using a left iliac fossa
skin crease incision, were recruitad. They were randomized
to receive either continuous subcutaneous wound infusion
with bupivacaine 05 per cent via the ON-Q™ pain
management system (Ethicon Endo-Surgery, Cincinnad,
Ohio, USA) (LA group) or intermittent inavenous
morphine infusion on demond with a PCA system (PCA
group) for postoperative pain nunagement.

All patients underwent standard cofectorny with pre-
operadve bowcl preparation, prophylactic antibiodes and
anticoagulation. All wounds were closed using 2 mass
closure technique employing monofilainent synthetic
suture. Subcataneous closure was not used and the skin
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was stapled. Paticnts in the PCA group received intravenous
morphine for 60 h in amounts of 1-3 mg/h on demand via
the PCA pump. The initial infusion rate was 1 mg/h. This
was increased to & maximum of 3 mg/h if pain control was
insufficient. For patients in the T.A group & combinatian of
2(im! lignocaine 1 per cent and 20 m! bupivacaine 0.5 per
cent was infiltrated into the peritonenm, muscles and
subcuraneous tissuc under direct vision before closare of the
anterior abdominal wall. A small catheter was then inserted
through a separate stab wound into the subcutaneous Jayer
of the wound. This catheter was connected to the ON-Q
pump, which was preloaded with 120 ml bupivacaine 0.5 per
cent and infused continnously intu the wound ata flow race
of 2ml/h for 60h. Subcutanecus morphine for break-
through pwin was given to patients in the LA group
whenever requested.

Postoperative pain ar rest and on movement was
measured using a visual analogue scale (0 representing no
pain and 10 the masr severe pain) within 8 h of surgery and
on the first, second and third days afrer operadon. The
amount of motphine used during the same period was alsa
recorded. Other variables recorded included vital signs,
sedation, confusional states, nausea, vomitng, chest infec-
tion, return of bowel function, time to postoperative
ambulation, urinary retention, deep venous thrombosis
and wound infection. All patents had a fina} wound
cxaminaton at 4 weeks after operation.

Statistical analysis was performed using SPSS® (SPSS,
Chicago, Mlinois, USA). All date were examined for
symmetry of disteibudon using stem and leaf plots, The
variables were then comparcd and analysed using Fisher's
exact test and Mann-Whitney U test. P<0-05 was deemcd
to be statstically significant.

Resulte

Thicty-five patients (median age 64 (range 15-83) years; 22
men) were randomized to the PCA group and 35 patiencs
(median age 61 (range 41-82) years; 20 men) to the LA
group. Paticat demographics werc similar bewween the PCA
and LA groaps.

The median incision length for both groups was similar:
14 (range 6-25) cm in the PCA group versus 14 (range 10—
32)cmin the LA group. Nine padents in the PCA group and
13 patients In the LA group had a stoma created us parc of
the surgical procedure (P=0-44). Nine padents in the PCA
group and 15 patients in the LA group had a drain inserted
at the end of the opcration (P=0-21). 7

Postoperative pain scores were measured using the visual
analogue scale at rest and on movement within 8L of
surgery, and on the first, sccond and third days afeer
uperation. There was no sadstically significan difference
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Table1 Postoperative pain scores and total morphine requiremen
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Values sre median (range). LA, local an
analgeste, “Fishar's oxace vesc

in pain scores between the two groups ac rest and with
mavement, cxcept in the scores cxperienced at rest on the
first postoperative day (P=0.03). Themnedian paln scores in
the LA group were slightly higher than those in the PCA
group on the day of operation buc subsequently becarne
identical. The median total amount of morphinc used in the
PCA group was significantly more than that in the LA
group: 38 (range 12-181) wersus 0 (range 0-20)mg
(P<0-001) (Table I).

None of the patients in cithee group was unduly sedaved
ot confused owing to either form of analgesia during che
study. Six patents in the PCA group compared with two
patients in the LA group expericnced vomiting (P=0-26).
Six patients in the PCA group compared with five padents in
the LA group developed low-grade fever. There was no
significant difference in the time to return of bowel
movement in the wo groupy: median fme to passage of
flatus after operation 2 (range 0-4) days in the PCA group
compared with 2 (range 1- 4) days in the LA group. The
medjan time to passing a howel motion after operation was 3
(range 0-4) days in the PCA group compared with 3 (range
1-5) days in the LA group. None of the padents developed
acute urinary retention after temoval of the urinary
catheter. The dming of postoperative mobilization was
similar in hoth groups. No patient developed deep venous
thrombusis.

Four patients in the LA group compared with one in the
PCA group developed a wound infection (P=0-36). Patients
were discharged from hospiaal a median of 5 (range 3-
64) days after operation in the PCA group comparcd with 6
(range 4-18) days in che LA group (P=0-42).

Discussion
PCA with opioids is used widely for postoperative pain. The
rmain disadvancage of parenteral apinids is their side-effects.
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In this randomized clinical trial, the effectvencss of
postoperative pain reliefand the incidence of postoperatve
pain-rclatcd complications were compared in patients
receiving direct wound infusion with local anaesthesia and
PCA using opioid analgesia.

Skin creese incisions arc thought by the prescnt authors
to result in less pustoperative wound pain and have been
used since the early 1990s to perform most major colorectal
surgery. This study shows that the pain scores achieved
using dircct wound perfusion with bupivacaine 0.5 per cent
are comparable to those achieved with PCA. Furthermore,
only 2 minimal amount of morphine was needed in the LA
group. Tn the prescnt study, the catheter for perfusion of
bupivacaine was inscrred into the subcutancous layer of the
wound whercas other studles have reported cathoter
insertion between the rcctal sheath and the perito-
neum®>®8”. A mixcd infiltmtion of long- and short-acting
Jocal anaesthesia (bupivacaine 0-5 per cent and lignocaine 1
per cent) was injected under direct vision into the
peritoneutn, muscle layer and subenraneous fat befure mass
closure of the wound. In the LA group, 13 patients who had
astomacreaved and 15 patients who had 2 deain inserted had
local apaesthesia infilerated into the stoma or drain site at
the cnd of the operation, Analgesia infusion was limited to
the main wound alone. These paticnts neither expericnced
wore pain nor demanded more *rescue’ morphine.,

There is always 4 risk of ovcrdose of bupivacaine from
subcutancous absorption, resulting in undesirable side-
¢lfects. Ln the present study che amounc used was calcalated
to be below the maximum daily dose. No patient developed
any untoward toxic effccts. Reports in the Heeramure shaw
that the plasma concentration of bupivacaine after wound
infileation is well helow the toxic threshold and may be
reduced further when administered together with adrena-
“nelz.wv

Postoperative recovery was comparable between the LA
and PCA groups. However, the toral amount of morphine
reccived by patients in the PCA group was much higher than
thachy paticats in the LA group. One of the main attractions
of the LA technique is the reduced (or absent) need for
morphine for postoperative pain relief, The portability of
the LA system uscd also allows casier mobilization than can
be achicved with patients on parenteral apioids.

In conclusion, dircct condnuous subcutancous wound
perfusion with local anaesthesia provides cffective post-
operative pain relief in left lower quadrant skin crease
laparotomy wounds, This technique is a_feasible and safe
alternative to paticnt-controlled morphine analgesia.
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