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Article history: Objective: To evaluate the incidence of infection at the surgical site in patients who have a
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duration. Itincluded 50 patients subjected to selective laparotomy in whom a multiperforated

Keywords: pre-peritoneal catheter was implanted for analgesia purposes (Painfusor". Baxter). Patients

Post-surgical pain with a surgical incision of less than 15 cm and/or ASA >III, were excluded from the study.

Incisional catheter Results: The catheter was removed from all patients at 48 h. An infection at the surgical site

Surgical site infection was present in 6% of the patients who had the catheter implanted, which was similar to the

incidence in clean-contaminated surgery (5.5%; 95% CI: 3.4%-8.7%). Colonisation of
the catheter was observed in two patients, causing only one infection of the surgical site.
Conclusions: The use of an in situ pre-peritoneal catheter for post-surgical anaesthesia does
not increase the risk of surgical site infection.

© 2011 AEC. Published by Elsevier Espafia, S.L. All rights reserved.

Seguridad de un catéter multiperforado implantado en la herida
quirurgica para la infusion continua de anestésicos locales en la analgesia
post-operatoria

RESUMEN

Palabras clave: Objectivos: Eviler la incidence de infection del site quirdrgico en pacientes en los que se
Dolor post-operatorio implanta un catéter multiperforado para infusién continua de un anestésico local a este
Catéter incisional nivel con intencién analgésica.

Infeccién del sitio quirtrgico Pacientes y metodo: Estudio observacional, descriptivo, y prospectivo, de un mes de duracién.

Se incluyeron 50 pacientes sometidos a laparotomia programada en los que se implanté el
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catéter pre-peritoneal multiperforado con intencién analgésica (Painfusor™. Baxter). Se
excluyeron del estudio los pacientes con una incisién quirtrgica inferior a 15cm y/o

ASA > 1IL

Resultados: El catéter se retiré en todos los pacientes a las 48 horas. E1 6% de los pacientes a
los que se les implanté el catéter presentd una infeccién del sitio quirdrgico, con una
incidencia similar a la del centro para cirugias limpias-contaminadas (5,5%; I1C95%:

3,4-8,7%). En dos pacientes se observé colonizacién del catéter, presentado sélo uno
infeccién del sitio quirtrgico.

Conclusiones: La utilizacién del catéter en posicién pre-peritoneal para analgesia post-
quirdrgica no incrementa el riesgo de infeccién del sitio quirdrgico.

© 2011 AEC. Publicado por Elsevier Espaiia, S.L. Todos los derechos reservados.

Introduction

The management of postoperative pain is essential for
improving the quality of life for patients and for an adequate
clinical response, and sometimes leads to a reduction in
hospital stay.>? In recent years, the administration of local
anaesthetic agents into the surgical wound has been
evaluated as an effective method for the control of post-
operative pain. Amultiperforated catheterisinserted into the
surgical site and continuously delivers local anaesthetic
agents at this level.’ A meta-analysis by Liu et al.* analysed
44 controlled clinical trials with a total of 2141 patients
treated mainly with bupivacaine (n=34) and ropivacaine
(n=9). It was concluded that continuous local infiltration of
anaesthetic agents by inserting a multiperforated catheter
into the surgical site was effective in controlling postope-
rative pain, reducing opioid use, and reducing the length of
hospital stay. Forastiere et al. found that the administration
of ropivacaine into the surgical site improved patient
analgesia and accelerated recovery.* In addition, a meta-
analysis by Karthikesalingam et al® on the effect of
continuous infusion of local anaesthetic agents into the
surgical wound after colorectal surgery, showed better
control of analgesia for the patient.

However, one of the concerns limiting the use of this
technique is the increased risk of surgical site infection (SSI) by
implantation of the catheter into the surgical wound, as well
as the possible impact on wound healing associated with
placing a foreign body in it.

All things considered, it was suggested conducting a study
with the main objective of assessing the risk of SSIin patients
with a catheter implanted into the surgical wound with
analgesic intent.

Material and Methods

An observational, descriptive and prospective study was
performed in a university general hospital with 850 beds.
The target population of the study was patients admitted on a
scheduled basis to the general surgery department. The
patients were older than 18 years, undergoing laparotomy
surgery with a multiperforated catheter implanted with
analgesic intent and gave their written consent to participate
in the study. Patients who had a surgical incision less than

15 cm, an ASA classification >III and emergency operations
were excluded.

Study Variables

The main variable was the presence of SSI in patients within
30 days of surgery, which affected the skin and subcutaneous
tissue (superficial incisional SSI), deep soft tissues from the
incision (deep incisional SSI), and/or organ or space handled
during surgery (SSI of organs and spaces). SSI was diagnosed if
there was a positive culture of purulent discharge or by clinical
criteria, diagnostic or surgical procedures, and/or when the
surgeon deliberately opened the wound and considered that it
was infected.®

Other Variables Studied

Patient: age, sex, anaesthetic-surgical risk index (ASA), weight,
height, diagnosis, comorbidity (e.g., diabetes, HIV) and chronic
treatments that increase the risk of infection (e.g., anti-
neoplastics, immunosuppressants or corticosteroids).

Process: degree of contamination of the surgical wound (clean,
clean-contaminated, contaminated and dirty), duration of
surgery (h), size of the incision (cm), type of anaesthesia
(general or spinal), surgical site preparation (type of antiseptic
and pre-surgery time), antibiotic prophylaxis (antibiotic, pre-
surgery time, and any need for additional intraoperative
doses), type of procedure, and intraoperative complications.
The NNIS index, which classifies patients according to the
degree of wound contamination, the ASA value, and duration
of the intervention were used to assess the risk of infection.”

Catheter placement: number of insertion attempts, anatomical
position of the catheter, catheter dwell time, and catheter-
related incidents (e.g., obstruction).

Post-operation: analgesia used, rescue analgesia, postoperative
complications (e.g., sepsis or adverse effects of analgesics
used), length of stay, and wound healing (e.g., healing proper-
ly, by secondary intention, etc.).

Method

Since it was an initial study to evaluate the safety of using this
novel analgesic technique in the hospital, it was decided to
include the first few patients undergoing this analgesic



CIR ESP. 2011;89(9):613-617 615

catheter technique in the study, with a time limit of 1 month.
The data for each patient were obtained prospectively from
the patient’s medical history and the operating room record.

In addition to the post-surgical analgesia commonly used
in the hospital (a intravenous mixture of 200 mg dexketo-
profen, 400 mg tramadol, and 4 mgondansetron in continuous
intravenous infusion for 48 h), patients implanted with the
catheter for analgesic intent received a bolus of 5 ml of 0.2%
ropivacaine in the surgical wound (on inserting the catheter),
followed by a continuous infusion in the surgical wound of
ropivacaine (240 ml of 0.2% ropivacaine at an infusion rate
of 5ml/h).%° All parenteral mixtures were prepared in the
pharmacy department following standard safety measures for
parenteral treatment preparation (with a vertical laminar flow
cabinet).

The catheter was withdrawn by a standard procedure to
prevent its contamination, and a sample taken in a sterile
container was sent to the microbiology department for
culture analysis. The culture media used for the microbiolo-
gical analysis were those commonly used in the hospital
(aerobic and anaerobic blood agar at 37 °C, Chapman medium
for Staphylococcus spp., and Sabouraud-chloramphenicol-
agar for fungi growth). A colony count at 24, 48, and 72h
was performed for the microbiological study, with each
sample processed in duplicate. The microorganism in any
positive growth was identified according to standard techni-
ques used at the hospital.

The degree of surgical wound healing and any SSI after
hospital discharge was determined up to 30 days after the
intervention. Some 30 days after the intervention patient
information from the surgery outpatient medical records was
collected, and/or contact was made with the surgeon who
performed the procedure.

Statistical Analysis

The qualitative variables were studied according to their
absolute and relative frequency of occurrence and quantita-
tive variables according to the central tendency and dispersion
measures. The normality of each variable was examined
using the goodness-of-fit test (Kolmogorov-Smirnov). To
compare the studied variables, homogeneity tests were
applied using the z-test statistic and Student’s t-test (or
non-parametric tests), considering a Pearson value of .05 for
P and calculating the 95% confidence interval in all cases.

Results

A total of 50 patients were included during the study
period (Table 1). All studied variables followed a normal
distribution.

The main diagnoses of the patients included in the study
were colorectal neoplasia (52.0%), liver metastases from
colorectal cancer (12.0%), adenomatous polyposis (10.0%)
and hernia (8.0%). Considering these diagnoses, the surgical
procedures most frequently performed were partial removal
of the large intestine (transverse colon resection: 24.0%; right
hemicolectomy: 26.0%; sigmoidectomy: 5.0%) and metasta-
sectomy (12.0%).

Table 1 - Baseline Characteristics of Patients Included in
the Study.

Age, years?® 62.5 (58.49-66.55)
Sex, % female 22 (44.0)
Weight, kg? 71.4 (69.26-73.58)

Height, m® 1.69
Obesity (BMI>30 kg/m?)
Incision, cm?®

Duration of surgery, min®

168 1.71)

(
(
5(
22.70 (21 42 24.02)
132.5 (122.55-142.57)
(

Contaminated surgery® 34 (68.0)
NNIS score
0 16 (32.0)
1 30 (60.0)
2-3 4 (8.0)
n (%).

# Mean and 95% confidence interval.
Y Grouping of surgery as contaminated or dirty. Student’s t-test
and the Levene test were applied for homogeneity of variances.

The risk of SSI according to the NNSI score was 1 for the
majority of patients (n=30/50), i.e., a medium-high risk of SSI,
with only 8% of cases with high risk. All patients received
prophylactic antibiotics correctly and underwent successful
surgical field preparation via the standard hospital procedure.

All catheters were implanted at the first attempt. There
were no complications related to the catheter or infusion of
local anaesthetic agent in the patients. The catheter was
removed after 48h in all cases, after delivering the local
anaesthetic agent, and no premature withdrawal of the
catheter was recorded.

Some 30 days after the operation, the evaluation of patients
showed that the surgical wound healing was correct in 90.0%
of patients (n=45/50).

SSI was found in 3 patients (6% cumulative incidence),
although only 2 gave a positive culture from the catheter tip.
The microorganisms identified were Staphylococcus hominis and
Escherichia coli (E. coli). However, only the patient with E. coli,
which is a microorganism common in SSI in clean-contami-
nated wounds, was diagnosed with SSI.

Of these 3 patients, only 1 required the incision to be
opened and cleaned. The remaining cases were resolved with
antibiotic treatment, as they were considered superficial
infections of the surgical wound. Patients who had SSI had
similar features to those who did not in terms of mean age
(70.33 vs 62.02; P=.052) and BMI (24.63 kg/m? vs 25.61 kg/m?
P=.807). All patients with SSI were males. The average duration
of surgery was also similar between groups (135.00 min vs
132.40 min; P=.906). In only 1 of the 3 SSI cases was the surgery
classified as contaminated.

Discussion

Surgical site infection (SSI) is the 3rd most common
nosocomial infection,® It accounts for 15%-20% of nosocomial
infections, and 40% of nosocomial infections acquired by
patients admitted to the surgery department, according to
data from the study of prevalence of nosocomial infections in
Spain (EPINE).* Results obtained in the HELICS project on
nosocomial infection in Europe show that the incidence of SSI
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is 6.0% in Spain (95% CI: 5.3%—6.6%). According to data from the
Spanish Association of Surgeons,* SSI in contaminated
surgery may reach figures of up to 21.1% and may exceed
33.0% for dirty surgery. In the centre where the study took
place, data from EPINE 2010 showed that SSI accounted for
20.0% of nosocomial infections, with a cumulative incidence of
8.1% (95% CI: 7%-9.4%)."® The patients included in our study
underwent abdominal surgery, especially colorectal, with the
wound in most cases being classified as contaminated, posing
a greater risk of SSI. For patients with clean-contaminated
surgery, the centre’s own data showed a cumulative incidence
of 5.5% (95% CI: 3.4%-8.7%). Thus, SSI data obtained in this
study were consistent with the HELICS data and the incidence
of infection observed in the centre. As such, inserting a
catheter into the surgical wound did not increase the
incidence of SSI.

Although the use of a multiperforated catheter with
analgesic intent is being used with increasing frequency in
abdominal and other surgery, such as Caesarean sections,
the published studies focus on the effectiveness of the
technique. However, a study by Loro Represa et al.** showed
that the use of a catheter in thoracic and abdominal surgery
was effective in controlling post-surgical pain and did not
increase the incidence of SSI.

Nor were there any changes observed in the degree of
wound healing, which showed that catheter placement did
not interfere with this process. This may be due to the
infusion of the local anaesthetic agent into the surgical
wound, reducing the inflammatory response to damage,
reducing neutrophil adhesion to the endothelium and
oedema in this area,>'® and thereby improving surgical
wound healing.

The microbiological analysis results for the catheters
implanted in the patients showed that the risk of coloni-
sation is low, with only 2 cases of bacterial growth being
observed. This may be because the implantation was
performed in the operating room before the surgical
wound closure, following a procedure that prevents mis-
handling of the device. Also, the fact that the catheter was in
place for only 48h reduced the risk of postoperative
contamination.

The small sample size was one of the study limitations.
However, as this was an initial study, the results provided
some data on the safety of this postoperative analgesia
technique in terms of SSIrisk and the effect on surgical wound
healing, which was not available before. Studies with a larger
sample size are needed to confirm these results and to
demonstrate the safety of this mode of analgesia.

In conclusion, considering the study limitations and
potential bias of its design, the results obtained show that
implantation of a catheter in the pre-peritoneal space for
continuous infiltration of local anaesthetic agents into the
surgical wound did not increase the risk of SSI
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