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ABSTRACT

Introduction: Role of epidural analgesia in laparoscopic surgery
is questionable. There is paucity of data comparing local surgical
site infiltration with epidural analgesia in laparoscopic colorectal
resections.

Aim: To evaluate the efficacy and feasibility of local surgical site
infiltration versus epidural analgesia in laparoscopic low anterior
resection done for adenocarcinoma of the rectum.

Materials and Methods: This retrospective cohort study was
done on 37 patients who had undergone laparoscopic low
anterior resection at a single institution from January 2014 to
March 2016. Patients were divided into two cohorts; Infiltration
group (n=23) and Epidural group (n=14). Baseline characteristics
and postoperative outcomes like number of patients requiring
opioid rescue analgesia, incidence of urinary tract infection,
postoperative hospital stay and overall morbidity were
compared. Statistical analysis was done using SPSS software
version 16.0. Mann-Whitney U test, Fischer’s-exact test and

Pearson Chi-square test were used to test the significance
wherever necessary.

Results: The number of patients requiring rescue opioid
analgesia within the first 48 hours following surgery were 5
(35.7%) in the epidural group versus 4 (17.4%) in the infiltration
group (p=0.255). The incidence of urinary tract infection at the
index admission was 2 (14.3%) in the epidural group versus
2 (8.7%) in the infiltration group (p=0.625). Overall morbidity
calculated using Clavien Dindo classification was 8 (57.14%)
and 14 (60.8%) respectively in epidural and infiltration group
(p=0.836). The median (interquartile range) postoperative
hospital stay for the epidural group was nine days (5-13 days)
and for the infiltration group was eight days (5-15 days).

Conclusion: Surgical site infiltration is a simple technique
comparable to epidural analgesia for immediate postoperative
pain control in terms of efficacy and feasibility in laparoscopic
low anterior resections.
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INTRODUCTION

Surgery remains the main stay of treatment in the multimodal
management of rectal cancer [1]. Rectal resections have been
traditionally done by open method. In the last two decades, the
role of laparoscopic surgery for rectal cancer is becoming more
established as it has been shown to be on par with open surgery
with respect to both short and long term oncological outcomes [2].
Laparoscopic approach to rectal resections has resulted in faster
recovery and quicker initiation of adjuvant therapy [3].

Mechanism of postoperative pain in laparoscopic operations is
different from that of open operations [4]. In addition to somatic
component of pain due to penetrating trocar or abdominal wall
suturing [5], there is a visceral mechanism postulated which is caused
by traction of the peritoneum and adjacent nerves, irritation of the
diaphragm due to surgical manipulation, carbon dioxide insufflation
and due to retained gas after laparoscopy [6,7]. In addition, the tissue
and nerve injury due to surgical trauma leads to increased levels
of inflammatory cytokines and other chemicals which can induce
central and peripheral nervous system sensitisation augmenting pain
[8,9]. It has been observed that laparoscopic operations performed
with pressures maintained under 10 mmHg have been less painful
than higher pressures of pneumo-peritoneum [10,11].

Improper and inadequate pain management can result in various
cardiovascular, respiratory, psychological and gastrointestinal
complications including chronic post surgical pain [12-14].

There are various methods of postoperative pain control in

laparoscopic rectal resections like Transversus Abdominis Plane
(TAP) blocks, epidural analgesia, local wound infiltration, systemically
administered opioids, non steroidal anti-inflammatory drugs and
other multimodal adjuncts. Appropriate modality of pain control has
to be chosen based on the type of rectal resection [15].

It was thought that in laparoscopic low anterior resection, since the
specimen extraction site was small and usually less than 7 cm in
length in addition to four other port insertion sites; adequate surgical
site infiltration with local anaesthetic agent would suffice. Some
centers also advocate patient controlled analgesia and TAP block
for immediate postoperative pain management [16,17]. There is a
paucity of literature comparing the efficacy of surgical site infiltration
versus epidural analgesia in laparoscopic rectal resection.

The aim of our study was to compare the efficacy of local surgical
site infiltration versus epidural analgesia in laparoscopic low anterior
resection for adenocarcinoma rectum. Since laparoscopic low
anterior resection was done routinely with a left lower abdominal
transverse extraction incision along with a covering loop ileostomy
in our center, it was proposed to compare the two modalities of
postoperative analgesia in these specific group of patients for
uniformity in the port insertion sites, specimen extraction site and
the expertise of surgeons performing the operation.

MATERIALS AND METHODS

This was a retrospective cohort study done in the colorectal surgical
unit at the Christian Medical College Vellore, which is a tertiary

Journal of Clinical and Diagnostic Research. 2017 Oct, Vol-11(10): UC06-UC09



www.jcdr.net

care center in India. All patients who had undergone laparoscopic
low anterior resection for rectal cancer between January 2014
and March 2016 were included in this study. Patients requiring
additional procedures other than the above mentioned procedure
or patients in whom colorectal anastomosis was deferred due to
various preoperative and intraoperative factors were excluded.
After approval from the Institutional Review Board (CMC VELLORE
IRB No. 10154), data on the relevant outcome parameters were
extracted and analysed.

All the patients had either received thoracic epidural analgesia or
local surgical site subcutaneous infiltration.

Data was extracted from online inpatient charts and clinical
workstation. There were a total of 39 laparoscopic low anterior
resections done during this period, of which complete online data
was available for thirty-seven patients [Table/Fig-1]. The following
outcome parameters were compared between the Epidural Group
(EG) and the Infiltration Group (IG):

1. Number of patients requiring opioid rescue doses within 48
hours after surgery;

2. Incidence of urinary tract infection within the index admission
period;

3. Morbidity based on Clavien-Dindo score (1 to 5, 5 being the
worst) [18]; and

4. Duration of postoperative hospital stay in days.

39 patients selected for
data extraction

Incomplete data of two
patients

37 patients data extraction
completed

Epidural Group (EG) = 14 Infiltration Group (1G) = 23

[Table/Fig-1]: Patient selection process.

Procedure

Appropriate  Venous Thromboembolism (VTE) and antibiotic
prophylaxis was given. Anaesthesia with regard to induction,
maintenance and extubation followed a standard protocol as per
department policy. Patients in the Epidural Group had an epidural
catheter inserted prior to anaesthesia and epidural infusion with
0.25% bupivacaine, at 4 to 5 ml per hour, was started immediately
after induction till skin closure. This was later replaced with 0.1%
bupivacaine along with fentanyl 2 mg per ml maintained at 4 to 5
ml per hour postoperatively. Patients in the Infiltration Group had all
the port sites, specimen extraction site and ileostomy site infiltrated
with 0.25% bupivacaine at a dosage not exceeding beyond 2 mg
per kilogram body weight prior to skin closure.

Senior colorectal surgeons performed all laparoscopic low anterior
resections who had at least three years of experience in advanced
laparoscopy. Port sites and specimen extraction sites were standard
for the procedure. There were two 10 mm ports inserted in the right
lumbar and right iliac fossa region and two 5 mm ports inserted
in the epigastric and left lumbar regions. The specimen extraction
site was made in the left lumbar region less than 7 cm in length in
a transverse or oblique fashion and this specimen was extracted
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after applying Alexis wound protector (Applied Medical Resources
Corporation, California). Once the colorectal anastomosis was
performed with circular stapler, a covering loop ileostomy was
fashioned in the premarked site in right iliac fossa. Rectus in the
specimen extraction site was closed with no.1 Polydioxanone (PDS)
in a continuous fashion and skin was closed with skin staplers.

STATISTICAL ANALYSIS

Data was entered in to Microsoft excel sheet and Statistical analysis
was done using SPSS software version 16.0. Mann-Whitney U test,
Fischer’s-exact test and Pearson Chi-square test were used to
test the significance wherever necessary. Data were presented as
medians and interquartile ranges. A p-value of less than or equal to
0.05 was considered significant.

RESULTS

Among the 37 patients, fourteen were from the EG and 23 were
from the IG. There were 11 males and three females in the EG and
16 males and seven females in the IG. The mean age of patients in
the EG was 51.35 years and the IG was 49.69 years [Table/Fig-2].

Patient characteristics Epidur?rllglrg)u P (EG) Infiltrati(cz]rlgg)o Al
Average Age (in years) 51.35 49.69
Males i 16
Females 3 7
ASA physical status
| 6 ihl
Il 8 12
Il 0 0

[Table/Fig-2]: Baseline characteristics of patients undergoing laparoscopic low

anterior resection.

a) Opioid rescue numbers: In the EG, 5 (35.7%) of 14 patients
required rescue pain relief with parenteral morphine (0.1 mg/Kg
body wt/dose) within 48 hours following the operation. About four of
them required a single dose of opioid rescue, whereas one patient
required three doses. In the IG 4 (17.4%) of 23 patients required
rescue parenteral morphine for pain relief. All four of them received
a single rescue dose of parenteral opioid within the first 48 hours
following surgery. The difference between both the groups was not
found statistically significant (p=0.255) [Table/Fig-3].

b) Incidence of Urinary Tract Infection (UTI): In the EG,
2 (14.3%) of 14 patients were diagnosed to have culture positive
urinary tract infection within the same admission and 2 (8.7%) of 23
patients in the I1G had UTI. The difference between both the groups
was not found statistically significant (p=0.625) [Table/Fig-3].

c) Postoperative hospital stay: The median (interquartile
range) postoperative hospital stay for the EG was nine days (5-13
days) and for the |G was eight days (5-15 days). This difference was
not statistically significant (p=0.863) [Table/Fig-3].

d) Postoperative morbidity: The overall complication rate in
the EG was 8 (57.14%) out of 14 patients and in the IG it was 14

Epidural Infiltration

group (EG) | group (IG) p-value
(n=14) (n=23)
Opioid rescue numbers* 5 (35.7%) 4(17.4%) 0.255
Incidence of Urinary tract infection* 2 (14.3%) 2 (8.7%) 0.625
Overall Morbidity ** 8 (57.14%) 14 (60.8%) 0.836
Durqt|on of P?*sfqperatlve hospltal stay, 9(5-13) 8 (5-15) 0.863
median days ***(interquartile range)

[Table/Fig-3]: Outcomes of Epidural Group (EG) versus surgical site Infiltration
Group (IG) after laparoscopic low anterior resection.

* Fisher's-exact test
** Pearson Chi-square test
*** Mann-Whitney U test



Jyothi Avula et al., Is Local Surgical Site Infiltration as Efficacious as Epidural Analgesia in Laparoscopic Low Anterior Resection?

Epidural group (EG) Infiltration group (IG)
(n=14) (n=23)

Overall complication rate 8 (57.14%) 14 (60.8%)
Complication (Clavien-
Dindo classification)

| 3 4

Il 3 4

Il 1 5

I\ 1 1

\ 0 0

[Table/Fig-4]: Postoperative morbidity rate based on Clavien-Dindo classification.

(60.8%) out of 23 patients. The difference between both the groups
was not found statistically significant (p-value =0.836) [Table/Fig-4].

DISCUSSION

Literatureregarding optimal postoperative pain controlinlaparoscopic
rectal resection is lacking. With the advent of enhanced recovery
protocol, thoracic epidural analgesia has been proposed for better
pain control and faster recovery in open rectal resections and the
same has been extrapolated to laparoscopic rectal resections as
well [19]. However in laparoscopic rectal resections, the need for
epidural analgesia is questionable [20]. Moreover the specimen
extraction site is usually 5 to 7 cm in length and many surgeons
believe local wound infiltration to be equivalent to or even better
than epidural analgesia for this immediate postoperative pain relief
[21,22].

Epidural analgesia requires an epidural catheter to be placed prior
to anaesthesia and being an invasive procedure, it is not devoid of
problems. In addition to the time consumed for insertion of epidural
catheter, complications like hypotension requiring frequent use
of vasopressor agents; lower limb sensory and motor blockade
and nausea along with vomiting are often seen [23]. Serious
complications like dural puncture, epidural hematoma and epidural
abscess though rare have been reported [24].

Due to the problems mentioned above, other modalities of
postoperative pain control have been investigated in various studies.
Ventham NT et al., found in their systematic review and meta-
analysis that in a heterogenous group of patients, local anaesthetic
wound infiltration was associated with comparable pain scores to
that obtained by epidural analgesia in abdominal surgeries [25].
TAP block, local wound infiltration, wound infusion, fentanyl based
Patient Controlled Analgesia (PCA), intravenous lignocaine and
multimodal analgesia have been compared in various abdominal
surgeries and it has been found that no single mode of analgesia
is by far superior than the rest [26]. Various types of TAP block has
been compared with epidural analgesia by several authors like
Kadam VR and Moran JL, Niraj G et al., and Ganapathy S et al., in
laparotomy and have concluded TAP to be non inferior to epidural
analgesia [27-29]. In a meta-analysis of RCT’s by Borzellino G et al.,
role of epidural analgesia within ERAS programme after laparoscopic
colorectal surgery did not seem to offer any additional clinical
benefits to patients when compared to TAP block, PCA, continuous
wound infusion and IV lignocaine [19]. Similarly Pedrazzani C et
al., have shown that TAP block along with local infiltration provides
reduced opioid requirement and good pain control in the setting of
laparoscopic colorectal surgery [30].

Various forms of analgesia are practiced based on available
modality and preference at various centres. Local surgical site
infiltration [22,31] is done for all port sites, extraction site and stoma
creation site prior to skin closure, in the subcutaneous plane using
bupivacaine 0.25% not exceeding 2 mg per kilogram of body
weight. Surgical site infiltration is simple to perform and can be
done by a surgeon with any level of expertise. Its importance in
laparoscopic operations is even more due to the relatively small
incisions involved as compared to open operations. Therefore, this
retrospective cohort study was conducted to evaluate the efficacy

www.jcdr.net

and feasibility of epidural analgesia with local wound infiltration
specifically in laparoscopic low anterior resection.

Analysis of pain score using visual analogue score would have been
a better tool to compare both the groups. Since in our institution,
student nurses assessed visual analogue score inconsistently, their
value and reliability was doubtful. Hence the next best option was
to calculate the number of patients and doses of parenteral rescue
opioid analgesia for breakthrough pain relief within the first 48 hours
following the operation. In the EG, 35.7% of patients received
parenteral rescue analgesia with opioids whereas only 17.4% of
patients received it in the IG which is nearly half the number of
patients than that of in the epidural group showing a trend towards
better postoperative pain control in the IG although the difference
was not statistically significant (p=0.255).

There was no statistically significant difference between both
the groups in terms of incidence of culture positive UTl’s or
median postoperative hospital stay. The overall morbidity in the
EG was 57.14% as compared to 60.8% in the IG. There were no
complications recorded due to epidural catheter placement in this
group of patients, which is expected due to the small group of
patients studied. Nevertheless epidural analgesia is known to cause
several complications, which should be weighed against the intended
benefits especially in laparoscopic surgery.

In the context of fastrack surgery, it is advisable to study and
compare various factors affecting outcomes one at a time keeping
the other variables constant. It should also be understood that
various types of surgical approaches (open versus laparoscopy)
might require tailored protocols depending on the complexity and
requirement for analgesia. We feel that epidural analgesia may
be unnecessary in laparoscopic low anterior resections and that
local surgical site infiltration will provide comparable postoperative
analgesia at the same time avoiding complications associated with
epidural analgesia. Role of local surgical site infiltration as part and
package of pre-emptive analgesia and it’s role in preventing chronic
post surgical pain mechanisms are recipes for future well formulated
studies [7,9,14].

LIMITATION

Retrospective cohorts study in itself is limited by the nature of
selection bias and information bias. Further well designed randomized
controlled studies are required to assess cost-effectiveness; role in
pre-emptive analgesia and chronic post surgical pain in both these
forms of postoperative analgesia especially in laparoscopic low
anterior resections in the context of fastrack protocols.

CONCLUSION

Studies comparing surgical site local infiltration and epidural analgesia
in laparoscopic rectal resections are limited. This study has shown
that local surgical site infiltration and epidural analgesia did not differ
in rescue analgesic consumption or in overall complication rates.
Our retrospective analysis suggests that local surgical site infiltration
is a simple and reasonable alternative to epidural analgesia for
immediate postoperative pain control in laparoscopic low anterior
resections.
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