
Quality of analgesia with multi-versus two few-hole

catheters in patients after colorectal surgery

Abstract

Background and Purpose: Continuous wound infusion with local ana-
esthetics is an effective method in multimodal postoperative pain therapy
after colorectal surgery. The choice of optimal type of wound catheter, few-
or multi-hole is still controversial. The aim is to evaluate the analgesic po-
tential of these two catheter types.

Materials and Methods: Forty patients undergoing colorectal surgery
were randomized to intraoperative placement of two epidural catheters
(Group EC) or multi-hole catheter (Group WC) in the wound above the
fascia. Patients received 0.25% levobupivacaine (Group WC) with 10 mL
bolus through the wound catheter followed by an infusion of 6 mL/h dur-
ing 48 h, or the same protocol with equally divided levobupivacaine doses
through two epidural catheters (Group EC). Simultaneously, patient-con-
trolled analgesia provided intravenous morphine. Pain was evaluated post-
operatively with 4-point verbal scale (VRS) for the first 2 h, with Visual
Analogue Scale at rest (VAS r), and during coughing (VAS c) every 6 h for
the first 48 h.

Results and Conclusions: No significant difference in morphine con-
sumption was observed between groups. There were no significant differ-
ences in VRS scores between the groups (p = 0,756). VAS scores were signif-
icantly lower in Group WC in rest (rWC, p = 0,007) and coughing (cWC,
p = 0,018) for the 6 h, 12 h, and 24 h postoperatively. In the period 30–48 h
there was no difference between groups. We conclude that levobupivacaine
infusion through multi-hole catheter provides better quality of postopera-
tive analgesia compared with two epidural catheters for the first 24 h.

INTRODUCTION

Continuous wound infusion (CWI) with local anaesthetics is an ef-
fective method in multimodal postoperative pain therapy for a va-

riety of surgical procedures without any major side effects (1). Ori-
ginally described in 1935, this technique has been experimented with
throughout the 20th century and has been found to be safe and effective
in several settings (2, 3, 4). Cochrane Review has confirmed the efficacy
of this technique in a variety of settings including abdominal surgery
(5). Baig et al. reported dramatic reduction in narcotic use in patients
undergoing colectomy (6). Reduction of narcotic usage is one of the
principles of fast track programs, so it would be reasonable to incorpo-
rate wound pumps into fast track protocols, especially in patients who
do not have epidural catheters (7, 8, 9).
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There is no universal agreement where wound cathe-
ters should be placed to achieve best pain relief after
colorectal surgery. There are still controversies about op-
timal site of local anaesthetic administration, above or
below the fascia (10, 11).

To achieve the best quality of analgesia with this tech-
nique it is important to find out which factors determine
the spread of local anaesthetic (LA) in the surgical wound.
The choice of the type of catheter could also have impact
on quality of analgesia. It seems rational that use of the
multiholed catheter will ensure better delivery of the lo-
cal anaesthetic to a larger area of the wound. A compari-
son of these two types after total hip arthroplasty has
shown that the spread of LA bolus injection through a 15
cm multiholed catheter to a triple orifice epidural cathe-
ter was similar (12). Unfortunately, that case can be
solely found in one study focusing on the diffusion of the
LA in preperitoneal position in a single patient who un-
derwent a computer tomography 24 hours after colorec-
tal surgery (10). There have been no clinical studies eval-
uating the analgesic potential of the various types of
catheters in continuous wound infusion technique after
colorectal surgery.

The aim of our study was to evaluate the quality of an-
algesia with CWI technique with levobupivacaine in pa-
tients that underwent colorectal surgery with two types
of catheters; multiholed wound catheter or two triple-or-
ifice epidural catheters.

MATERIAL AND METHODS

Forty ASA physical status I and II patients undergo-
ing open resection of malignant colorectal tumors through
a midline incision were divided in two equal groups.
They were included in a prospective study during one
year period 2009–2010. The Ethics Committee of the
University Hospital for Tumors approved the investigation.
Patients with a history of inflammatory bowel disease,
preoperative cognitive dysfunction, clinically significant,
hepatic, renal, neurological, psychiatric, metabolic dis-
ease or chronic pain were excluded from the study.

All patients were premedicated by midazolam 7, 5 mg
orally 1 h before the scheduled surgery. Upon arrival in
the operating room, patients were randomly allocated to
receive two triple orifice epidural catheters or multiholed
wound catheter placed by the surgeon in the wound at
the end of the surgery. Levobupivacaine was delivered
through the wound/ or epidural catheters and postopera-
tive management was strictly identical for all patients.

After IV cannulation anaesthesia was induced with
fentanyl 1–2 mg/kg IV and propofol 2 mg/kg until loss of
eyelash reflex. Tracheal intubation was performed after
muscle relaxation with vecuronium 0.1 mg/kg, and ana-
esthesia was maintained with 1–2% sevoflurane in 33%
mixture of oxygen-air. Surgical relaxation was main-
tained with IV vecuronium. Mechanical ventilation was
used in a low flow system to maintain an end-tidal CO2

4,5–5,5 kPa. The urinary bladder was catheterized. Sevo-
flurane concentration was adjusted to maintain adequate

anaesthetic depth as assessed with Bispectral index met-
hod (BIS), and IV fentanyl was given intermittently as an
analgesic when required. Residual neuromuscular block-
ade was reversed, if needed, with a mixture of atropine
and neostigmine.

On completion of operation after closure of transver-
salis fascia, a two multiorifice 20-gauge epidural cathe-
ters (B. Braun, Melsungen, Germany) were placed by the
surgeon above the fascia (Group EC), so that the tip of
one catheter was at the point 3 cm under the upper edge
of the surgical wound and the tip of another catheter was
at the midpoint of the wound. Each catheter was secured
on the skin with sterile tape. When the wound was
closed, a 5 mL bolus of 0.25% levobupivacaine was ad-
ministered through each catheter. Catheters were asepti-
cally connected to two electric infusion devices (Braun,
Germany) which were programmed to deliver 3 mL/h
0.25% levobupivacaine through each catheter for 48 hours
postoperatively. In Group WC multiholed (72 holes)
wound catheter 24.5cm long with (Moog, USA) was
placed by the surgeon along the full length of the wound
above the fascia and connected to the electric infusion
device (Braun, Germany) to deliver 6 mL 0.25% levobupi-
vacaine after 10 mL 0.25% levobupivacaine bolus was
given for 48 h. All patients received diclofenac 75 mg IV
and morfine 0.1 mg/kg IV, 30 minutes before the conclu-
sion of the surgical procedure. Pain was assessed in the
PACU for the next two hours, and those patients with
pain greater than 2 on a 4-point Verbal Rating Scale
(VRS) received intravenous boluses of 1 mg morphine as
titration, with 5-min intervals, until pain decreased to a
maximum verbal rating scale of 1 (0 – no pain, 1 – mild
pain, 2 – moderate pain, and 3 – severe pain). A pa-
tient-controlled analgesia (PCA) device (Curlin Medical
6000 CMS, USA) was then connected to an intravenous
infusion and set to deliver a 1 mg dose of morphine with
a 10-min lockout interval. All patients received diclofe-
nak 75 mg IV every 12 hours during 48 h postoperatively.
Pain was assessed for the next 42 hours every 6 hours at
rest and for the coughing with VAS.

Nasogastric tube was left in place for 24 h after sur-
gery. Oral fluids and enteral nutrition were administered
24 h after surgery and solid meals were given the day af-
ter. All side effects were recorded.

Data were analyzed using Paired t-test and Mann-
-Whitney Rank Sum test. Statistical significance was ac-
cepted at P value less then 0.05.

RESULTS

All enrolled patients did not successfully complete the
study, because four patients in Group EC had a technical
problem with delivering levobupivacaine through the
one of the epidural catheters. Sixteen patients in Group
EC and twenty patients in Group WC were included in
the main analysis. Study groups were comparable and
did not differ in demographic data.

There was no significant difference in morphine con-
sumption during 48 h between the two groups, Group
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WC 18.85 ± 14 mg and Group EC 17.75 ± 15 mg
(p = 0.756).

During the first two postoperative hours pain inten-
sity was assessed with VRS, there was no significant dif-
ference between the groups, paired t-test; t = –0.352,
df = 106. p = 0.756.

Pain intensity assessed with VAS was significantly re-
duced in Group WC at rest and coughing during the
postoperative period 6–24 hours, t-test rEC/rWC t =
2.726, df = 138, p = 0.007 and cEC/cWC t = 2.399, df =
138, p = 0.018 (Figure 2).

During the period 30–48 h postoperatively there were no
significant differences between both groups at rest t-test:p
= 0.544 and in coughing t-test: p = 0.757 (Figure 3, 4).

During the whole postoperative period 6–48h there
was no significant statistical difference between Groups
EC and WC in pain intensity during coughing assessed
with VAS, t-test: p = 0.586 (Figure 3.) and at rest t-test: p
= 0.118 (Figure 4).

DISCUSSION

CWI is effective in postoperative pain management,
but the optimal technique for postoperative administra-
tion of local anaesthetics in the wound should be evalu-
ated. The spread of local anaesthetic is one of main fac-
tors which determine good quality of CWI analgesia. We
suppose that the type of catheter plays the most impor-
tant role. In this context, catheters with multiple holes
may provide larger wound spread compared with triple
orifice epidural catheters. The choice of catheter, multi-
hole versus few holes is without any documentation for
larger wound spread or improved analgesia. Only one
study Anderson L. et al. has been published about the
comparison of the analgesic efficacy between different
types of catheters for CWI. Andersen L. et al. demon-
strated similar spread with postoperative bolus injections
through triple orifice epidural or multiholed catheters in
total hip arthroplasty (12). In their study, Beaussier M. et
al. injected radiopaque contrast through preperitoneal
wound catheter; the local anaesthetic remained in close
contact with abdominal wound incision, between the in-
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Figure 1. Pain intensity during first two postoperative hours assessed
using VRS, t = –0.352, df = 106, p = 0.756
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Figure 2. Pain intensity at rest and coughing during 6–24h in Group
EC and WC, t-test rEC/rWC t = 2.726, df = 138, p = 0.007;
cEC/cWC t = 2.399, df = 138, p = 0.018.
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Figure 3. Pain intensity at rest assessed using VAS 6–48h, t-test: p =
0.118.
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Figure 4. Pain intensity at coughing assessed using VAS 6–48h, t-test:
p = 0.586.



jured parietal peritoneum and the muscular layer (10).
Information should be interpreted with due diligence
due to the fact that there was only one case and that diffu-
sion may not reflect the exact diffusion of local anes-
thetic.

In our study we performed CWI above the fascia and,
unfortunately, we did not document the spread of local
anaesthetic with any visualization method. The site for
optimal catheter placement has not been sufficiently eva-
luated in procedure specific trials (11). The quality of an-
algesia in both groups was satisfactory. We analyzed
analgesia quality between groups during the first 2 h
postoperatively, pain intensity was evaluated with VRS
and there was no significant difference between the groups.
VAS was analyzed during 48h of postoperative period,
and results showed that there was no significant differ-
ence between the groups in VAS rest, nor coughing. De-
spite that fact, there was significant difference between
the groups in the period 6–24 h. Pain intensity (VAS) at
rest and coughing was significantly lower in Group WC.
For the next period of 30–48 h there was no difference in
VAS at rest and coughing between the groups. We con-
clude that the type of catheter plays a more important
role in providing better analgesia for the first 24 hours. It
seems logical that larger spread of local anaesthetics through
more catheter holes provides better analgesia. In the first
24 h pain is more intense than following that critical pe-
riod. We emphasize that VAS 6–24 h was in the clinically
acceptable range between 0–2 in both groups.

In four Group EC patients, who were excluded from
the study, there were technical problems with epidural
catheters because of partial blockade or catheter displace-
ment. Compared to the original wound catheters, these
technical problems seem that they could have been avoided.

The question also lies in the pumps, elastomeric or
electronic? In our study we used electronic pumps be-
cause of lower price and good clinical experience. Elasto-
meric pumps are strongly recommended by wound cath-
eter producers but Remerand et al. have published that
elastomeric pumps may deliver inappropriate amounts
of local anaesthetics with inaccuracy higher than 15%
and failure to deflate is also not uncommon (13).

In conclusion, the efficacy of CWI with both catheter
types after open colorectal surgery has been confirmed in
our study. The difference in analgesia quality between

catheters was obvious for the first 6–24 hours postopera-
tively. Wound catheters are more expensive than epidural
ones, and usage of disposable elastomeric pumps are
more expensive than usage of electronic ones. In an era of
cost containment, cost efficacy analyses need to be done.
More studies are necessary to evaluate these catheters in
patients undergoing open colorectal operative procedure
before any recommendations can be made.
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